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HaMac A TE 2R S 5,
IEABREOIFAERDIZHTAHRIZIFEAIBER LD | 1 Ko TWEFAEELEFL,
B DO BRI 5 AT HEBOEE DK E WEF TEINT B A T, 1EROHFFITENFEMAFETH Y B
EEREERFTH D,

EHMEDOREE

AR DOERFIIEEFRELZ FL—ALTELNTEZHLDOTH LN, TO L —ADOEBMEZRIET H7-8
SHMEFIZLY FU—R%ITol, TNENOKRENLHELNIZERT —ZIZOWTHEMBFREZ kDL
5 r=0.8~0.9 LIEFICHEBELREEMEZRDT, Tl LY AR vELINE-T— T, K]
WCEZFANEE L THLRROBENE LN DB EEEZFOWREMESE W E Bbiv,

G F OV AR & BRI AD
FREIRFOLOLHEENEL A EMNICHBORM P RR TCEARTERFNFPTHE, 2TORTEH
WA Z EEBERIGAICBWTERETHY . RVBEICERTEL L IR TFORYVIALPERETH D,
ZTOREEL L THEBMIZOBENRES, HIRMIZHLSE L TFEOENSONEE LV, mEMIZIT L
RAFTRESELVNR, RERGEAIT 2 RAFICRY AL ERSDITT IR LI EHFEHTH D,
EHICHRBIRESNEZRTFERWCTRESEEZITY., BRREZOME L QBB 21T 5 LERD
%, BEBENZEM SN T — 2 &2, 7 7 A —SHEEFAVCTARICERESEZIT TE
Th D, TR 23 EEDOPICIIERKIISEIZIIZE > TOWRWR, TA M7 ERWTHELERER S
~5 REIC AT E A T & D3 hole, IREE ORI T, 133 DICFEMICHET LE R R HEE
FE BIELTWD, EROARSEIIUIRMEAR OEIE 2 R E S RRE TR LHE STV iz,
TEA RS D E EN B ERENE > TWD, bbb OSEEENRERT S 2 LIk Y BB TATE:R
SEMTONA LD EEZ LN TWVWD, MG E CEERBAGE, BERAGFE, WHEEHORER T
728 OREMEEFTFMT AT ETH D, BIE, BRT —F2HEELTWD,

JEBZOFEESTR L BETH TRl & OB

Kanai ©i% 1987 4FIT 3em LATF D HCC #XFZRICARSEEZRB L, £HUIREFHIMIES2
(macroscopic portal vein tumor thrombus: vp) &#EEEAREEMERH D L EHRE L, T/, Wakai
DIXMAT CT THiE S iz 112 A HCC RER 3% L. AIERAYIZ lobular type, non—lobular type (243
HLATEOEFERBH THAZ L 2HE L, TOXIITEREOREL, RIBEOTHRERET DA
FERBID, bW OGERENRBETHE VD2 LBEERNDL I NEIRNFoTTo0E1H5, T
% 23 FEEPIZB W CTRBE 2 DEIIRIEETH BN, LFET A MU X 258 T, TEEmE
W T A5 IEAEBOEE] BXO IRIFAREOSIEAEDIZXH T AR IFAEEERLCZD
D ] BWNSWIEERRERBENR VAL FHREFTHABEMBRD v, aTOmEBT —& 220 ZEH
ICTF A IETE DHEIEN ® D70, HEHRICEVC—BORIEEIT ) TETH B,

FEBEBICHLT, COXR—THEIHEACEEL,
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BRI K4 LS

<ZWRIE CT BHEREHT T %5 B VIR

HEBEIFZE DR & L CIT4E, 20RIZFEE L TV 5D 3D EE~DRIGRZET b b, HCCIIERkEA 2L C
B, BEEMICEET TS VW) EMFHBEEEA L TWD, SEIOHE CIIEBEORRZEICEITS CT
T (2D) DA ZFEM R L LR, IEDRA T A4 ZZFET 5 = L0 L Y —BORFFRRFAEER
BONDAREMERH D, TA R —RE LT IDHERINTEEE AT, 2D & RROBRIEEIT o7z,
ZTORE, BEEETINNEEBREMET T LETARETHY, RELERT I EREERE(LTE S
TLEDHBALT, LA LRIEESE LT 13D #BE LN T 21 EFE DOV —27 A7 — 3 VTR
(TR ML TATIRESEDAE L, 2= —a L P a— 525 LR EES M F X
A3, WHMECZ LBERGHIZRETH S, 23D NOELNTZEET — X IIHETHY, PO L o7
REMBIEBEOFEL A BIICRELTE 205 RET DITIEEHROEMI X ARIENRMLETH D, 3)EY
WO T2 RENRERZZ LD LRV R, LWBIZRKEME2ET S, BB Fonz, IO ERRTS
FiEE LT, TAMF UV ERAWVERIEICBON T, BEREEHEKTI2ETCORBLZAET S DT
72, KRB DB EZRNET HHFETHD L0, FHINCHME, TEEER EEHAWD T L 23
L, TR XY, SRR OERNE, 7 — Y BEOM/IMER TE 5 L B, MkEHrsE TIXERF DB,
BEFEOHELITV, DT —HILLABENEOTRE BT TFETHS,

<EIBRAEA D ZBLIIZ HE 53 550

AR D Kanai DIHITREEOHIRISETH Y . FBMEE 5 23, CT HBRAIE O FiEE F VW CE8IT
WHETEDHEEZHBPCHL, BEMEICER LIREME 2 ., BIE % koo LoEd 5 Fik
ERERTH S, TR 23 BENICT R M IAERWTRETE. BEHE ORI EEAR H -
Tro BRIC CT W& BB, DEBRRI T BB THHZ L, DEURERTT V—y 7 2 FIT
BEAXNTEY., FEE»SEHNTAEARATIE T L — L OERPRET A HFEOBERSYLERT L 3)
JEIGE & IRE & OERINEEER - & 72 POREN R Sz, MMFEICB VLTI ORBE % iRk
HFETHD,

<3D W& 533R. CIRRIEATZRE 3 S DR RIS D>

YERK 24 FEFEONEGEIISE I ENENDOSEE GERET — % & OB#MH % i+ 5 FETH 5,

3D HER SN TR E THEILBET D LR REMI TR L, BBV GIRICARERIERZ T
DONFET D, ZHOOEEE T4 ORREEZRIETHLERH D,

Kanai S23ICI3 0 ERRE & PRI D — 803 D03, WEEITIC X 20\ TR E 00— LML ORFE
SR T 5 LR TRIEND, TNHR, ED LD RERNOBRE AT I ERIATIVNERD S,

HREICELT, ZOR—VEIFEHEEEL,
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3

f B4 o AR

BEHRA S

i
okk

HrFER R

IN—Z2 T UAEGR (LFBMS) ORIEITIE. RIS (FRE R EmE)
OAE & AEMEE O ZBOME &5 L TWDS rIEEMAIH 0D, BM S OFENFET
BINSZEZRG LEMFERHHZL TOHEN DL, AHFETIE, MRRMEEREL T
DFEIERET ZRETT 272017, FRIZB T 2 OFIBRERITDOWTIREZNA .
ST EWENNEFRICIL2BYHALBRT —F N5 BMS BFHITBIT 2 ROK

JRIERTID AT Z A LZHENITT 5,

l

WHFEtE 2

WEEld, 3 DOERNMNSIED, B 1 OFERIT. Tv bERAWCERMBRGROME
DEACIZEET 2R T, SERAMRED 5 IMARZAD AN D =K RN S FIRADAT) &2 48
RLDOMEMNLHOTH D, & 2 DERII, BMSEH LRHEMIEERWTRE -
NI WRDEINDOBEEZFHARDHOT, BMSBEFIFALRAERISNERE L THE
ELTWENZRFT S, # 3 DERIE. BMSEZFITBT2RRFRBUTHT 2 MIEE)

ORRMEZFARDHDOT, SR T MDD T IMR] 2 WTEZERT 5,
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R4« R K4 o AAf A

FFFEAS B (4, 000 L EBRALTLZE )

2)

T MIBIT 2 ERMRSGER O Z RN S DA NOFEIZ DN T

R MV ES —)VEREE (50 mg/kg) FI2 TEEBO Ty hERWT, ZOFENMZURL TEREZRL . &HR
HREM L GRWREER) & BNOREIHEEOUHEOAETVERMRIZBELZH (Shand) =
ERLL 72, BN S T HBRIZEERD MOV ESY — VB FICFRIOEDR A 2 312 capsaicin ZHNWTERE
FlgEinx, TOBOMAPFF+—F (Extracellular signal-regulated kinase: ERK) DV S E{bz=faHEIZER
OFBERAZRE L7, TO#EE. Shan BT, MmO =X s B (Vi/Ve i) 725 Nz lEE
WBWTERKOU VEENTTEL TW=nizxt L, SRMEEER T, FNANCFERNIZERZERKDY &
B TOENRD SNz, —F, IHEZICBL TIImAEICERLZERKOY VE(ENERD Sz, Z ORI, F
B 22 FEICHRLZ HICERENE. MATZBESOBREIIKRESERLIBDOTH o2, T/205, shan T v
k@ shan B OTIZEEEHRIBEMAHEO Vi/Ne BHICBIT2ERKOY VB, FEM TR EL
TWEDIZE LT, capsaicin BB TIIAEGRZIZUEL TV, £, BBRMWREES v NMOEEHEHIE N
AFFBEDERK®Y S E#{bIL. Sham T hOERKY SEB{LIZEERTHBREZAI BN THRITHEL T
/8. capsaicin FlIZB W TH., FHMANZBWTHSMIMBAIZEENTY CBAENERE >/, Thkabb,
capsaicin WIHMIE. SERMEBVEEZEZT CORWIRE T @RS S ORI L Ttz Vi/ve
MORENLZ 20, BREMREGET DL, MSLOBF T, B0 Z AR5 AR I BT 2 )
WILET D EERLTND,

IO EMNS, BRI ELANT capsaicin FREMEIZIE, PRICB T 2R OEMBRSICE (LB D, B
RAEEMNTII RS 5 DR OMFHEFED S F<ANSENH OO, MEMIZIZD L A REINTER < IH RN h D
DT nihEEZ SN,

BMSBEIIBITERE - NSRRI DOEFHIZONT

52 OERELT. BMS OB DREDHAMEEZBEICBWTRNLZ, BMSIE, #sk, DMARNL A -8R
BB HD EEN, TOREN S OFEMPN/RZINTERN, GLIFE, KRR TRRRAZ S D - HRR T
OWFIEEZNT WS, ZOZENS, DEBAN A/ EHROFELZTNUATOREZRITHZ &L,
Rk 23 FEFEVS. BMSIZBIT 2B HOREEMIET 2AMT, BAITEREONRE. I EHOREEZTHN
BFE LT, SEEHOZEERN.

FTLHEMEEFRANT, A% (MAS) EDDWEE (SDS) DIREZRE L. TIN5 DLEIRE SR Goth).,
EMIIBVTEEEZEDORWEDIZ, BMSEBEE A (BMSH : TH963. 35 SxMEBRE 4 (GIiERE: T1559.0
W) BREL. ZOLEEPIARELE, BMSEEIMBEIZBWTIE, MASOBEITZNFI. 203 + 1.33
L 183+ 194, SDSDOEBAITTNTNA21 £ 148 2419227 &, 2HMTITIERSETHY., INS2IFDBA
HREZEDDDREBICERITZVEEASN, LMo T, UTFOBRKZEHIZEITS 2 #HOERIT, LHEA
VAW BEINLRWEFICLSBMS OFEOKEERT EEZ SN,

BMS#EIMEBERICBWNT, NOBMEREEREZETH-DIC, ACTHIEE, YRLFUZRE., V7KLY
VIR, RS VIRE, alFV-VREERNEL, REHETRZT L2012, FFaINFIT e (NKM#
i) JEHEE. CD4 U /SEkE. CDS8 YU /8. CD4 . /CDS8LzEMELZ, TORE, N—2 51 1.
ACTHIEETHUBE 16.6+ 1.9 pg/ml. BMSHE 23.4+ 4.9 pg/ml, /L7 RLFU S iBENKHAEE 326.7 + 83.7
pg/ml, BMS# 392.0+ 71.0 pg/ml. R/NI EENSHHERE 13.7+ 2.0 pg/m]l. BM S# 18.3+4.6 pg/ml, JJ)LF
VLB HARE 7.2+ 09 pg/ml. BMSE 10.8+ 10.5pg/ml EWTNHBMSHTEEERLE, 2. &
BAEIZEL TH. R—Z T LZBIT 2 NKAIZEEEIT, Mi83269+27%,. BMS#H 41.2+48 %<&, BMS
BESHIRBIZ B L TELWEMEEZRL. ZN5IE,. WINHBMSOMEBREEEL TWAEELSND, &
E DO TIE, HiL I NEHEHE LT, HFICBMS EETIE, THEFICBIT2 NI > oMmEL Wingnh Tl &
VAR L 72,
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R A« R KA SH At

e R (DD &)

RIZ. BMSEBEIZBIFZEBERICDONT, BREINEES A LAHBEIRICIBNT, TNETNV A SEPSERICH
DU (BRPIEEE 49, 426. 8,15 13, 740, 6. A AWM 41, 727. 040 5 6. 125, 3). Z15 OFERIL, WROME LG
T B, RiT. TNETNDONADFIET, N, REEEOREEZR L., *EHE, BMSH#EIbIZ, BEIEED
RIBETTY RLF U ERNIOLANNRERIEAL T (P RLFY > xtHBEE 35 4+5.0 5 26.4+3. 4. B
MSEE4L 426, 605 27.324. 1, BN 2 XfHERE 13. 722. 005 9. 421, 9. BM S#E 18, 3+4. 6 205 15. 443. 6) . —7.
HLWBORMB TR, SEEHM LU 2R mERE, REERERMTIEEZEZSND /NI A—FDONTRIBNTHEA
BELEHEA ST o7, IS0 EMnE, BRIFEICST2EFEDRITE. FHOI FO—lzadoie
FW7EAM R E T LS LT, HAWBIZL 288013, 2F0OANRW. REROE(LE L TRE
TNDEDEFTII R, T - RFREEOMERFIEE L T2 5D EEZL 50,

3) BMSBEHFIIBITLEERMICT T D MEBOREIZDNT

Fhk 3 Tid BMS BER Sl (EE) CRFMRMESR. TOROMEBOEREMB L7, EITHE
AL TWERBOMFEIERSEEE, FHTERNWI &R, HikhghEEdRE LMRNTERN ST,
ZTORH, EEETIZBAT Y ZERE L THZRAREE, B3 1 8% 0 BMS BF S lEhz —
TEL L 8HLDLEHITHERRT T4 7 ThD. HREIIIAMFERE AT OFICBRNES X, BRI
i, JCEax—4—ffEs 1 0mADRNF R FERANT, X—A51>ELT30E. TLUTIRERKELT
40EE49EDRMEMAT-, £/, BRTHHADIEZIL, visual analogue scale (VA S) ZHWTERMIZ
FHMIEL 7= ZHSOEFEIE. 32 BYA 7)oT7ay JEFINERNTINA, #MIZH T functional-MRI (BAF
f-MRDIZE OMBEBIZ SR L 72 T OMFLT Y1 > THREL ZEEhEN\— RT ¢ A7 RiZies L. %%, MATLAB

( Mathworks Inc., Natick, MA, USA ) 341X SPM5 ( Wellcome Department of Cognitive Neurology, London,
UK ). AFNIV 7 FZHWT, BN LTI ES V2T, INEBREZEE Tko, REHUEEZT-> 7, FEE
OREL. WIEARL THXDEREEZL S THEEDH D &EHa LT,

ZTO#HRE., BMSHTIL, OBOEEATHEFD VAS L, MRBEHICIENFSMIEEERL . FRH OMREIITHMN
S7. MOBIEHAICDWTIE, BMS TR TOBIERERMNMEEA LI5S, MO armRE, BOFiE, 7
FRTREIZTUEN R SNz, —F, SEH T, s TEEERMOMEERD sah -7, 2D &,
OB TIE. S0CHEEDRECRAMZEN TS, FEIEERZRLDWEEZSNE, —FH, BMSEEFETHZ
DRAFNEEHRSEZT D EEZ 5377, BMS B EXMHEBICBIT2MOBIHPMOEFRET 5L, OB
i, BM S THEERECHHIRE. MG T TOEBNEM TH - . ZNSIRWTIE FRH ORI EE /LI
THbH. FPERMRHIBM S THIBHE L0 HIFEHISRMN - 28L& LTI, BEE, fERETLETH 7. —
B, FEREIFCBNTIE, HROEHNPBMS BETHEHL D BEH > Tz, IRl OB#ERIZIZ. BM
SEIBITHEERDOEML, MREIEEEIRSIZN 72, TNSORREEZHRET S5 L, BMSETIIOBERY
BRI, MR L THIME RS EZL T 2 EBbn s, TORKEEL T, FEMMKIIIE. EBTOEHZ
T E VREROEHSIHENTNEZ HOO, NEFERICITS AOMB T Z OEFORMGINE LD TERDER
ERFMEE TN O TR EEZ SN,

PDED3SODOMERREEEEDD & BMET NV EAWZHFNSIT. BMSOREICIE. SERMREFEICLSE
W—rr R T OB T OEFPE AT . BERWBOEEIZL > TREEZIT H22EROERIZE - THRHRM & %
FIMTRSICERMNEC 200 Lz, BMS BEOEFHAGERICIE. 20N W, ®RERENLIHEFE
RERNHBDNRH D, —FH. WHDA A=V T ERNIRERN 513, BMSBETIIBZLL, & RN S
O TFITHSEEEEORIHAEE L T2 50 EEZ 5N, FICOEEEO LT ORMGHEIZFERAIZEES L Ty
HAJREMENHE Z 5D,

X HEBILEUT, COR—JEIFEREED,
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AARZTRE S (BFE) FAEHTSE B 2009-2013

R OFHRIGEEN ST OBRE L v MUBUEREE T TRIERREOS 2 A82] ISR
AARZETRES (BFE) EMEHF9E A 2004-2009

B OS5 FEATRRBERA~DS ) 27 R « 7aT 43 7 AKEHE

R TR S HEE R (BT e T 7 —) (2008-2012)
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RS - AR AT K4 #HRT HE

4 BIFEER

A, AW TIIREE(LEE. BRAE, (KAREHE, Wik, BHEE. REOLFEBOEERY AVETT
HLZEPRPENER>TND, TLT, HEAWREENRFEE ORIGESD ML S [Periodontal Medicine |
DEEEVPEDEZBUT TS, INEERICL T, BRESEE T, @RARREOBEHEICL > Tesy
DIEFEZTFD I EICE > TQOLEHHET 2 Z ENWRIEBROEERE S /2o TWbD, —H. HEEY /) LAEFR
I B - EUMPHRERBI VNI T3 =T VA, T/ AT O —2REIICHER X
TRO. REEND TOBRE, D TEMEEOEFRANENS YA LTI TWS, KPR TIE, FES
5 895 [ B Porphyromonas gingivalis A & U T, MBI — T THEL TW2Y /A7 027 KT
IR THARZORE > & — 2 BITEY ) ARREREEDY ) AT —F RX—Z &R THAE
U THEROEEBHAEITHRILTS, L TIOT J LEREFEIC, RN RIEEREN S T 2R L.
FEICRI U7 FIC U T, R TEATRERZ 20ROV E MEIPRFROER & i ER, Rl
T EWZ DITRIZEDOHTRE il A Do SMAEHGEDREIZRII LN T 7 4 VAR, EREMAE. A
I UREE. FARLF I EER D DA0-kDaA Y > NIk U Tin silicoA 7V — =2 7 &7 0 — Rk
BYVOWRETIRN, WPHEEOT 7y —< a7 ) I 7 ADREMICKEILTS, I SICHRD T OILIRNE 2
ET D, oo AR DOMFREEWENGENIHIATEDLILIRT IR EMEL, HRADLE
WpEE UTRRT 5 Z & THBARBEEO D OUIFE i IC BRI TS,

5 WML

HEFT MR RBE DIZE U EIT P. gingivalis INERLTHBO., ZO70%BFImAI % P. gingivalisTH 5 =
&, EBIT, EEETBWTY P gingivalis DFENRD SN (IBOEHEFITEE) . TO80%IL [ 5
P. gingivalisTH D T ENMESNT NS, Ll HARENAZEDT, ATCCH 5 DHIBEMKD ATVl [els
[ B4 P gingivalis [ZX U TOWIEINERTH O, TDI ENP. gingivalisF9ei8% <z 3 ians s, % T
B BERICE S N 5 ZRERO—DTIdnwhEEBEZL 5N, T T, UMK TH. HRLEHREREE
U TFimA L P, gingivalis (TDC60) DY /) A7 0T REMBL, DWIZEHKLEZ. NS5O EMNBI
BEZEL THETRE L TWDRERFIIRFEENS TE LU TEEES X, TaF74 37 AEZIR
JAL TTDC60 (IEY) RSN TR T 20T ORR EMNT 21T o 7z, HIROEFAMIE. RECKERE BT
(IUGR) WX BDEBEREDHK LD 55 LEEAENTND, LML, BROMEITHE DI AYTFU >
A THPBEDNIRY, HDWEAHEES > THRREBRITFEHTERNET2HDNEL N, £z, TR EE
WOEHRZTT > TOIROHAERKECEENTRIIEE L E WD iGN da<ian, —F, sEREdiE
T PR BB B M B E & & BIIRIR S MTIEREMOEE /U AR T 22 2 ENREEIN, £ O
BT Fy Xid2—-3 EUARME - IUGR K0 HEW., LML, TOBFIEIRATH D, EIRE LEE
BEHENFEIET 5 DIEIRBII TH 20, IRBRERALSEVIFRELERT 2 IEROMICB I 2 BT
BHEANDOEADTMITHONRNW D EEZSNTND, RUFFEICR N TR L IR EAMIMHTRS %
AW, < P bNOREREEREFTT 2 C & TRIRS M EEERRRE DO S5 21 5N Uiz, P. gingivalis
ATCC 33277 ¥R&7 /) LRRERIIZRMERET S, TL T, I 5RBRNDERTRREOMBITEZD LT,
ATHRODNA 7 L1 TS S VA WBEETF ORE M OWE., BT RE ORI HEEORAESE 2 HiF 9412
J1 A% Itiling DNAT L1 2{E8L3 3,
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MR IR R K4 €57 HXL

6 WFFEREE (4,000 FLALERAL TS N,)

BEBARTAimA Il BUOP. gingivalis TDC60 ¥RDZ / A7 0P =7 NMET L, 2T, OENHIEP. gingivalis
3¥RDOET ) LABFIRBHE NI 20/ 2 &12/2 b, Tabb, TTIREZIN TS 2¥DP. gingivalis, W83
e (BEEFimA Bz TR IV B) ZATCC33277 th (BAEFimA EETEN 1 B) 2D 0%F, BATHE
NIRRT B TH 5TDC60 # (FimA EERFHI &) 24/ Az FESI5— ¥ NCBI

T =N 2B L TR L. 22,339,808 HHITT, 7/ A5 2,25MF O 5E# (5T (ORF) % % it
ﬁbtonmwarmwﬁﬁrﬁw%wﬁﬁﬁé @LD TDC60 (I BHDH TELEINTNEHTFIZ DN
Ty 7/ LHBRIEVG TR, Y ONTERFICESRER > TRITER AT, BATHE S N/ZFRES
BERE T dH B P. gingivalis TDCG60 f/ﬁ@%ﬁ'/,&@dﬂ’&(j&ﬁﬁ'/ ZEWNTE., TNET. P gingivalis 13FERE
WTdH DATCC33277 #k. W83 ¥R TOY J AMMESINTVBEA, INSDOIE. U ABEEFILER N
FEBBEHEEHE T, WINOHEEMKS, BEREBEINTWZ2D, HEESELSBRLTNHWSZ &
INTF SNz, FET=. P gingivalis OEEESEEE, FRICEEOHEBRN DI N2 EEIE,. ZO8BEET
RIS BMTHDIEMBEINTNEN, ZOF J LAZDWTIHBREINTWaho /2. SEk
ELZBKIT. I HMOMEEZEFS, MO AEBEET B W THHEEENE WD, EHEBOETIVE
HRELUTHERT D2 ENHIFTES. TOF-MS &R WA THRERESEEKRICHT EE 7 0—F )Lk
& ORI S OHEFERRNT 21T o 72, TDC60 #RIZFFRANZIE L TWB AT & LT, FimA, Mfal, &lho
TR TOT 57z, £, ATCC33277 #72 EFimA EEFT BT, minor/short BE ST, X5
[Tw83 #k (v ) Tldinsert 12X DIB L Tz Mfal HTF74%, TDC60 ¥k Tl FHE L TWA Z &0V
L7z, Mfal W 3NNAF T4 IIVABRIZHEAD DL T ELTHRESNTND I EMNS, TDC60 FRDHFFIEIZ
KESBETDREMEARB SNz, —7H, a5 —ARTIC L - T, TDC60 HRIZEFD T o5 7 —EN
FHRMICEBEL TWDS ZENANWEaN/z, FDHF T, PepD. Dppll %7 10— 7 Ui 17> /=, TDC60
THBLNZ WPepD 1. Ala-aminopeptidase DEM &7R9 721 Trx

. BEBILEAT HFET TR, AV > —HmEERUz, WV /o 3B EMRANT, LRy 7 AH
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Indirubin FEAAOPITHEBERE2FATM T L4 7 U VIRFMHEFF— ¥ (cyclin dependent kinases;
CDKe)® Wnt o 7 F MR %/ L CHERRES]. Mok, e omEmai S8 L Tns 7Y o
— 7 E kSR % —¥-3B (glycogen synthase kinase-3B; GSK-3p)DEERTEMIAEER 27T HOMRH
Do ZAUE. indirubin 7RI HF T —EBOHMET TH D ATP OFEAEHAWICHAET27-0TH 2,
EHIT, TNOMBRIEIT VY NA T —ROFHEIBETH D 2V Z R IEDORELRY VEB{E~DREE,
BERFO/SA—F 0 Y Vi, BREDERORBE~DOEE LELDNTVAEHOTHD, I HIZ, GSK-3pEE
FER/ v 7T NTHE, BMRMAROSIEBRESND EOWRELHD, ZDX L, ATP BEET HBER
RF R BT EEERRIET I ENE L LD indirubin FHEEICITEEX RAEYIEESBIFTCE D, *
iz, BREDOTRIZL VHREZR~DIERSCEIMEOBR WHIEREEZ R LEWN R S 5 ATEEEN
B, EHICHEEHANCH T 2 ZHMMEOSE L IFTE HILEMNREINDFREE LMD b T2,
72, indirubin (1354 A ¥ DZRFETH 5 aryl hydrocarbon receptor (AhR)D U A RiEME & #4s
EINTVEZ &b, FAAFL U DEMEHNRVPHFTE LML REIN SRR H 2,

UEDXSRBRND, AT vV =y NI SRGEMEUDIAFTED AL PV RILEMTH D
indirubin % EABRKIZEEL RHFERCEBREE AR L TELEM T A 77 U —2BE L, T OAEWMEHOFTME
ZEICETIHEY seed AR T2 LZHMHE LT b DO TH D,

5 WrzeMsE

A7uv=r M, HRBSHSCHRSLIZCEET 2L X —E0 ATP EE&HMIcRinEE2H 35
indirubin IZFB L, ZDIEMTIA TSV —OBEL LT T AT T U —LEWDOEY
EMORET @ CTH - REWEEERIE L, FRERERML seced (LEMORE~EBRITS
ZERHEBE LTV, Indirubin i34 F—VZEETH Y | ZDOBEHEE A TRELRAL
ELTEH22DFEFRLED 8 ODKRFRFDOIBLD 7HFTE 2 DOERIAFOELIE X
VT I FEANR=NVEREZDOND, FERLICEITAIRNE Trakxs ik K Indirubin
ERLONWHEL xa Vi P REREE L TEALZHTEREY, IRERRFICRETAIVEST VLVESR
WALEFEREERK L, —FH, AR VEIZ OV, ETHERLOD DRSS &2 D KBEDE
A% BHIIZ bioisostere & b BZX DN TVATF L LE~NEEHBL, FIW X VAT E EDLERGHE BT
DEREREZEALLFRFEEREZGR L, 3l&kE. Ihb 7477 ) —{baOEMTERMEERET L
Tro AMEEEE, b MEBMARIC T 2 EEHIRINAM AR EEN, WLEMRICR T 5 2RI R E TR IR
HHES, FREAREEER O NT/NMIE A b U AFERMEFR RSB T D REE ML REIR & LT,
b ESEOHRIFECH AMEZ AW MiaEE O BFHCIE. indirubin 8'-(0-oxiran-2-ylmethoxime)
IR WIES A RIS EE IR bz, —F ., ZHMMHEEEFRETIE, REHTHAW: 3 BoM
AR T~ TIZEBW T T-methoxyindirubin 3-oxime WHIFHIFIREM %2R Z & BRI, /7. #EE
AR RIL indirubin & 5-bromoindirubin % @ LA F 2 AFERTERD L7208, #IZHHIAYIC/ERA
TOHFHEME L HY | indirubin FEEPHRREEICKEL 525 2 LIIERINLER, BEMNR LTRSS
BEEHETHICIELR 2Tz, DI, TAYNA—FHEDOBEBEMRBIN TN D/MMIER N L2
FEMEMREMARSEIZ S DREDRORE TIE. #-oH D indirubin FEEITEELFEO L., & D oiT
1-acetylindirubin & 5-ethylindirubin H3/MEER b LRI XV FESK I VIRE LR BboTWna &
S5 CHOP # v RV B OFEEREICHHIT 5 Z L BRI,

Plb, RFavx7 FTHEELR indirubin FEEXROEMT A 75 ) —id, FIHREESED seed {LED
BRRICEHATHDZEBHLNC 0T, 5%, ZOREMRELZIEEL LTIA T 7V —{LEHOTHETEX

D, BT3B A D = A D ESEYFEEMB OBRBICBRITEWEEZTWD,
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A7ZaVzy NI, MERBHICEETE L2 OFF—E 0 ATP EE4EEICHWEMEE R L, £-4BR
HFERROCKFEZEFEANRICHLEWERAMEZE T AL Y =LA WTH D indirubin ZEKEKE
E LB T AT T ) —DREEEITO, TN AW THBREHAEMEEEET 5 seed LEMOBER%EE
BELTWnWD, TIT, ETEREEFZCTIA T TV —IZBMLTAbEWICBET R AR, R TRIE

EED DR L THT » TV B EMIEH OBRRIZOWTHET 5, R0,

D) LaHTA TS Y —DfE DOLY,

ATAEBEDRZR T, 5~methoxyindirubin % #4% & 331 < -24>® indirubin O v
FE SR EIEIC S L CRIREICHIABIE 274 2 & AR & hi- (H Hoo

o]
Saito et al, Bioorg. Med. Chem. Lett. 21(18), 5370-73 (2011), =T F= 7 “Fray SasRomn
AL, indirubin 238 T A HIILRIRME RIE) L, EHICEWVWHIIAEMES  Ri= ©5CHy ,Ry=Ry=Hor OCH;
FTHOMEL ML BEEORIEIT o7, Thbb, FhLaR=y Mot R
H % bioisostere 172 VB HAF T AREICEWE, T L0OKBEL RS TR T
NI ORISR AT D ERESBA L HE kAR L, Ay 1oorCh RamRe=H
é\%ﬁ( 1)‘i5 ‘//\°7EE{30)7 i /g"@ﬁ"j’“—ﬂ/%f; E& @Eb\}imfﬁﬁ [#1. Indirubin 3'-(O-alkoxime) derivatives
NHBTXETRFY MEEFE LTI L2 EME LTEBY, AbizE oy O
OWEDBRIEERET 572007 Y VFHIECE Fasssrove b (U
O UHEERLEENTND, £72, 4V F— L OERFEFICEBRELEZ LD gz I
FEEMEEDTA T TV —IZARRE LT Db, B2 N-T )L/ Ry=HCOCH;

Rz=H, COCH;, CO, CO, (‘30, CH,

BIO MTUNBEEEPEEX DE6/K L. (bEWMT A4 75V —ZBML $
Tro —H. AV R VOERRFOEZ* RN TIEMN TEHRREFEERL O tBu @
TRV 7T UFHER DL ER LT, O

2) E%Eﬁ@*ﬁ% [%]2. N-Acyl or N-alkyl indirubins
T, EEAIRICRT 2 RIS 2 et U, IESHIAR & U Cial N O

FEERFICAVW-E MkoRIERE 3 FE(IMR-32, SK-N-SH, NB-39)iZinx T
H A AHEIIE 1 FELA-N-1 & £ N RO A M (HepG) B M % 2. RHRIZ 12 L=
b R RO ERME 2 FNHDF, HUVEC) % M\ MBIt 4 bl st & L= 1), Ry = 0,NOH
ZORER, FI AR LE PLICTRF Y FEHTHERIE RS S gz 0 O o dnt
L7, FOMREBEMEIIEEMRICETIEBHIIC K LT < B, EEMaRRENRER Sz, #l
ZiE, B 1 0 FEICER Lz n=1 oA (1) OMREEEERE O [CsofEiL. EEMio NHDF Tt
61.4 uM TH o= DIZx LT, #REFEE T 1/110~1/440, FFRAMIR T 1/60 BEDKEBETH - 7=,
2B, EEMIEO HUVEC I3 2 M EEM T NHDF X0 H38< B, T0 ICsEIX 1.75 uM Th -
oo ETe, ZOREWII, BALTBPAFE LTHONTWDY %1 wmmg=s

AT T F LT HEEMRIC T D REEEEIIEL. FH ICs0 (M)

— AT D ICs fEILS AT T F o D 1/4~1/86 DIRETH - — ft‘u‘;% L “/117 7T

7o LLEDE S IAT BV s hCHIE LB indirubin 75 oot ST s

A MSENE AR L7 2 L 2, BE NUBIC 2L T 0 vs

e (HEE S - 455 2011-156299) % HFEF TH U, /- HAK SK-N-SH 0:325 12:1

FLE 12 FS(HEEMIMICB W TERLREREBE L, NB-39 0.550 2,04
—7. BTEEEE COMEMMLE % RV 72 gel shift assay iz k2 LAN1 0.139 1.63

HepG2 1.00 10.0

REFHIR VT, %550 indirubin FHEAREERFTH 5 NF-Y
WHBAIEZTRL, NF-Y DT R U AV hAOFEATEEEFENTH Z E PRI TND, NF-Y X, EE
Mz OB {LDO—RE LTER SNV TWAHLHMMERET MDR1 ORBBRICEET2EERFTHHZ &
235, MDR1 ZEOMEWE I ZAIMME O AR T 7240 HIEEHR A T 2 S U ESh & e 7o B AEI D
BEAZEICT DEENREER L RO FWEEFHMOTWD, TOXIRBaNG, AMEMTA T
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—i, B, XVBRAOREREMD seed (LEMDRRICEDNLEZEZ LN D, HAOKFHZ LD . NF-Y
DYALTV AV hADFESTEEZ BRI T 2%E & L Cindirubin 8’~oxime 72 5 NI 7-methoxyindirubin
3-oxime 75, BHHEFAHE L LT 5~ methoxyindirubin SN 5’—bromoindirubin BREHINTWA,
7, BIEEE, NF-Y # > /R7 8D in vivo \ZBV) DEEFEME 2B T 5 7291 GFP (green fluorescent
protein) &< —%— &35 reporter gene assay 7&75_’%% L7ee A7 oA Fl #HH@W%%%@E@EEW%
HREEEEZFMO T2 D TH D, M2 MREIL. ~ v AEOMEFEMR TH 5 NG108-15 Ml &
UFHIFEHRTH S C2C12 Mg b Nz e ML AR D MCF-7 fila& L7z, Zi b indirubin 8 A D
AR 53 B MBS EME I SO THIB AR 80% L LR, 4 72b 5 NG108-15 #ifa Tid 1 uM.
C2C12 MR L O MCF-7 f#Il2Tix 5 uM 2 W T7 v&A 24T7->7- & Z A, T-methoxyindirubin
3’-oxime % V> 51, NG108-15 Ml TIIEAREMENTZORFHFEHICHE R R b D TIE RN 272 DD,
TNTOMIBIZIBNT GFP DEANIH & 5 HmAFHEE S
o BB, IOJFRBAAEELE 182 FREPRENTEEL " oo, " O

N/
Tro Elo. T OAEMTEMRERICBIT D TLOBEBBRENRZBRFT5 O —/ \n NH
7o, il TAREBER T 2 ERFEFIZERR L7 T-azaindirubin N N

BLOFD IMAXT AFEEEGHR L, TOEMIEEEBETH T w4 7-Methoxyindirabin 3-oxiie and 7-azaindirubin 3-oxime
H 5 4,

72, MIBBEENCEEET S Z LR 5N TV 5 glycogen synthase kinase-3p (GSK-3B)ix. RTiRD T &
< indirubin DFHERDO—>TH Y | HRBEERSEELTND LORERH D, £ T, ROHEM
R E AW E T VERRICE Y indirubin FEEOMRBE~OEEERFTHZ L Lz, Thb
LRV Y Do Ta— LT 4 v a2 AWT L-15 Bl CoABEES 2 5 U, FRM%BsS B %o
ROMBMBEORENDMBERENZIHMOT 52ERRTH D, REFTORKE. indirubin IZITHBFAREZD RN
OO, MBEIZED FAZTF T AFERIIIIHDRIBES N, LrL, ZOBARIRIT 3
PLOREE L OHEFET D D Tid7/2 < | 5-bromoindirubin % @ ML A% T AFEMRITEES R 27505,
FNHO 6 AL T 2 ERAEERITIVTN O TH o7z, T 6 DOFERIE, indirubin FEAEO EEHH RO
f:fi"‘ﬁ'@&) V. HRBEEZRETEERD seed & LT@T%‘ET&’E%TYB DTiEH 575, HBETEHEAERE LR
CABOIIERBEENTA T T ) —DILKRBLE L OFEFRICE>7T-, —7F. indirubin Db 5 —DDIE
EI’UE%?'CZ%Z) cyclin dependent kinases (CDKs)iZ, GSK-3B& Hiz 7Yt = DOEHEAHRETH 5
XN EORER) VBE~OBEENREBINTEY , RMRE~ L TERBEO—DEE
ZBNTND, 2T, AEETHIRAOHMA SAEH 2 EBERETT 5 720 DR R L INET 5
TEEBRE L THla2E~OEBE RRIICBET 2 2 & L L MRS T 2 indirubin F5E A0
EREZRFT LTc, $72bb, v U AR BROMERMILTH 5 HT22 #l% AT, Tunicamycin 233
S A/ KA N LA BRI L 5 M5 B indirubin FEADEENRORN TH B, FOFRKE,
indirubin FFEE 20 M FFET T, (bW A HF OMREGEEEITIZ L A CBEIN T, 5D Tunicamycin (2
XOFRINLMEFEEFEICHEHE T 2{EWE LT, 5 MLICRFERT% H 2 5-bromoindirubin 8 X%
O INAF YV LABEKRS 5,5-dibromoindirubin B REH X7, & 5% T, 5-methylindirubin,
5-ethylindirubin. 5,5-dimethoxyindirubin, 6-hydroxyindirubin, 1-acetylindirubin {Z % RI#EDOZIRH
BEINI, Fl&EHE, 260 indirubin FEEE AWV T, MMEER F LRI XY FEER S RS S
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