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ASRERIIREESRL, TORNTEREMITTONRERHLRZLTE
M. BRNIRIRRTFIEDR IR VRBIIRIZICE LS FEL, TNHORBICKT HE
B2 EEMOBRENRRD LTS, L LR b, EIELBIFE OIS
3K 3 543D 1, FERERTFED HKER « 52 F TITIX 9-17 b L b Tk
D R Y A7 PAEAET Do ARV & RWVBIZRIIIZ, &M OmIZE
WTHRERAHEZRND, AARRIETERZORMAE (1) ITLde, ARICE
iF B KT 10 +ED FHIRFFERR % 2 1 2000 4F-~2004 4F (25 570 {EH . 2005 4F~2009
FEIT#K 1070 M. 2010 4E~2014 421249 1290 (B & H 0 | EHSBTFEFI R ICE
FOBADBERLEINTNDZ L, MOZRNMELEML TS, KEIZEBWT
b, KRF 7 +EOFEIRFFEBEF 2 1% 2000 4-~2004 4712 28 f& R/, 2005 4-~2009
AT 43 RL, 2010 -~2014 RIS R v e B | FEORIE WR 5, =
DFEV T A NI, FRIBATE Y R 7 23 @ W BRI AT D BT 3 D R 3E L B
FICBWTRERERE L e 5 TN D, 20O & 5 ZRIRAIZRIU K LTI T,
7TV Vv VISR ERRILFNR R OB AT L0 EEARE DS EE LS, &
ECHEME LB A Ehia T 2 LEMER e <220 BFEAKIT 2 RIS N T
X, K0 VEEE - B8 R Mk TRV KRERMGa2MET oL
WHAREL 72 o TE T D, Fio, ADBBITK L CIIHFSE BT AR B b % i
ENFEZ LT, RVBRENOTVU AT ARERINTETVD 2, —H.
BSE U A 7 O R B DOER BRIV T, BEhiER 2 5 o 2 A 20
ICENTEELORBE ZERDODDNTNDHEEZX NS,

EIMITEDOHEIMEIC L > TEEORBEICEIRT 52—, RIEAICL->TH
BRREEEL 52155, BEORSICL L, ERHOBIERIC X DETITK
EIZBITHRFERD 5 BE AT 5 LHEFF S TWD (3), MIEMM K7 &
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ERAFEEENHET 258120, FRICETHREL, (LB E 225 F:6 b
b, TRBEIZZ2> CTERLOREANMBEE 250 SOER E LT, B
B TR FEARFICB T HIERVBROENTND Z EREIT b5, EIEMLH
FITIBNT, HPRBR CH M R S ol ElL, ZatEIiCB T 23
B ORI E S S, 246 ORGRIZ D  BRARBRA FE i S 41 5 o
TG PR K OBERRBR DO RRAE S 0D, U AZICH L TRER T 4 v A EED LD
FIr 2> & A APEDS R B AIVKGR A 15 72 IR N R OB R B T S b
(4), KFBHFEANCAT O 2 ERHREBIL—i%c, ORBUEE DRV EIVER % /i
T2 ETIEIBEHER B D72 @QFRMEZFHE T 5 72l — e A LM%
XL L TR, FHIKTHEL 22 285 ER (Sl BHEREREE BE SUIHT
PRREFE T B 5E) OMGHEFEA D 22u | @R B i CTOFHERICHIIR2MZ 5
NIEBERLMNZL LT ZERTHA SN MO H 5 EH G & DM A
ERICET2EBRP TR L TWD, @L< OHEE 1 FEBORHKREGROFL)
P - ZEMERFRATHD Z EEOHKINSH D (B). Limd-> T, BIRFHIEE S
FTHRUER TR ICBW TS, BRGSO H2 IS 5N 5 600k ORI
RDIERZINE - -l - BET 22 LT, ERERBICET HIEHRZRERFEH L 72
BRI ECAISRANAN

VIED X 51z, BROEL - BE O - ERMPEZEOIRIIL, HIRMER
BT D A LRAIFE S — X DOERE K ORISR #1236 1T 2 5 3 5 D i 1E
A« ZEMHERITE DICRDPERNSEDTH S, LN TRBFZETIE, BUL
ICBWCTREMNZRERTH DM « FERIEICEH L, IRERENOERREI D E
S B R 58 1% 0O 3 1F 5 2 C A R L 72 R A AT o T

M B R (M2 X EERERO—>ThH Y | FBEICI VT, FERFIIE

(LTINS, DIRE BigICIR < 4 0L, SETETIIRIER ORI 8.9% % 5



DTS (6), MAFITHFANZ HIERO B TH Y el TV BIE, LR F]
JEAL CIERE M O R FBIC IR S 2 i, SETELCTIT AR OK 6.7% & 72> TV D
(7). E£7-. BAEICBT DENERE ORI 2% % M2EhBENED T,
APIZE DR EERNTHATYH, < OBRESFHENEEFRE - F-X 0 72
EDBRBIEIZHATVD (8), & HIZ, MERED S B 6% ATIERIZHE
REINTEY, S AEHEERE W (9), BARMAT T =20 712858, W
AR OIRTIRIBERE 13, — @M M IE/E (TIA) 5.8%., 7 7 v — A e A ZE
24.1%., T 7 JHEZE 22.7%. LIJFPENMIERIE 19.2%, £ Ofth oo i ZE 5.1%, &l
JEMERGHA M. 13.7%, BM L (2 Of) 3.0%, 7 ERE T HIML 6.4% & H Y . 2IEOK)
60% % IUFEIEDS (5O TV D (10), Atk. JFelEElE. Fri2FhnsE Tl mim kit
DRBAEEDOHCRGZ2 B2, IMEZEBFER O I LR RBTHRIND,
bt & EMEHNT T DR IE ORI I, EIEMBATE Y 2 7 DRFIZ @O ik &
LTHIBNTWD, ZHE TITRBE SN TV DM ESEINARIE S LT, M
e HE LcBin i x v MM T T XX 7 — 7 s+
(recombinant tissue plasminogen activator; rt-PA) 7EEHI23 3 5, 1996 4K [E T D&
RLARE, BRINSLT 7 72 £ ¢, 2005 4F 10 HIIEAH TERB S 11, TR [E T
IREEF ST\ 5, EICHEIPH I FIER 3 REF LN & 72 o TW A, MR
R (ECASS-II) 2BV THIEHR 4.5 KFFHLANDBEFITRT 2/ HMER RSz
ZEITESXF (1), BRKDOHA RTA4 RSN ETR S, 201248 A, K
FRICB W T HIIERS 3 FERI D 4.5 BRI AN ~EBRIEIS A EE & 722572, 1t-PA
Z T AR YRR E B E . IR ZE R MEIC B W CEERIRRIE L o T
L5, EOMERITHIMAEREIEORIE Y 27 2 KISz abEd > TH
V. EAFREREZITIRESNTND, L7eho> T, MEERERICBIT 55
PEMNRIRIEIZIZ L A EEEL T LT, ORI A FIBH T 5 IR 2 Ia 3



DORFIIBHETH D, L LS, Mk a2 i S & 5
rt-PA LISk, 2RI A 7 = X LB AER) & L Te§ T OB D E AR FRER C K

IZHDoTWNWD T EEHEE D E (12). ST 2 25 2 HMAE 2255 8 % M
T DI, FREERICIRIFINC T 5T 2 A I = R L EZIREIREN L T2 0LER D
HEEZDND, I TAMRON 1 BEE O 2 TCld, INEEZEMERYNREIC
X35 B BLIEIFIE ) O YREE 21T o 72,

B K5Iz, BASEERIE TIZHEEKR T SN2 WREMED & 2 EEHK L & DA
HAERICEET 2 MII AR LT D78, I OERKHSIC SO TEEGO
DEMIC L DB T 20BN D D, MHEZES T - BRIEL T 5E
T, TNE TN OPERBIRTE SN TE 7o, e - ZER O IX
M/ MRESE &7 ¢ 7V VIERIZ T B, RO a TP T 570D EHREMLE L
THUM/IEE & FLEEE N IFAET D, P/ ML Aspirin Z#{8E£ L LT, Zh
F TV DD ERBPERIKGE SN TS, PuiEEKITES <, HEERC
T2V OB 8 < ORIR A FFD Warfarin (ZI&fF L CT& 72238, 2011
HEH9 50 4.5 0 12 Dabigatran 23845 L CLARE, W < DD EESE S D AGRIRTE S 1
Too BEEMITZNENER DMENET IR EBERFOR, ZNb TR TOE
BT 2@ T 52 BEIE “MAEE 0% 22 THY, ThbiT
L@ T HREWEMIT “Hil” Tho, Hil & e - BRI T 52FRTEDH 5
D, ERAEEIIFE I “MiEk>” Z&ThO, RICTEMEL I D, LEdo
T, 25 DERKGHOMEITITHODOEEB DN RTIITR B 7220,

P/ M D —->1Z Clopidogrel 233 %, Clopidogrel (3 ifiL/ M e ALK+ T
&% ADP O Z AR AWIICIHE T 5 2 & Tl IWakEsE - Ak 4 fiil 3
Do WREZEIERE 255 & LT BIEA L —EERILEGRIC VT BRI
SHL Tz Ticlopidine (2% 2 IEL N FE D H L, 2004 FEAFIZIBNT T



PERA B PR (ORI IERRAE 2 R <) BROFIRMA] 22 & L OB ST,
Clopidogrel I CYP2C19 (2 & » TIEM LS D Z E WA BV TV 5, Hrifi/ M3
OEMHAIC L D 2 FER & LT HnASH Y ZOFE5IC Proton
pump inhibitor (PP1) 23 &5 43, CYP2C19 12 & » TR &1 5 PPl &£ D
FAHAERIZE Y, Clopidogrel ORI NS SN TWD (13), 2 AlOPFHIZ
EHEEBICEL T, ZhE TV O OB ECHKRRA SN TEXTE
D, MeERI A7 % EFSE5, &HWIE ER STV e 2B RLNAH
SNTNDN, BRRERBIZE S FHBIIARZIT R STV, Z 2 TR
D 3 FTlX, Clopidogrel & PPl & O BEAEHIZ OV CTRRETE1T - 72,
EISIA SCEIL, BRBGIC BT 2 EELOERERFEO -2 TH D, L
Teido T, EO XD RIS ZIRM STEONENTH I TV D0 & R
THZEIFERMLEZEEICHEAT S ETEEELEZEIOND, MERTEHZEOLSE
XHRIZBWNT, HHYF., T7bBEMNITIE O TIREE IR E RS A A &
WEAFSBEITEEREEE2 R LTWS, BHY RIZERB RISV TIE
SNTEEMOFEEFRICEAT HHEHRLBEARE & LTI L, &
S O RGE RGeS DOIEROFAM ATV, LRXR O MBI OV THRFT AT -
TWD (14), —F. EHRMEFRMERB AR IIEED IR UEYGT oMK%
2. FOEYEERFIL TS, T OMETORER, EELORMASTEFED
MM EoORBEOWETHR] FOLENREZERL TWD (15), HflERIC X
HEEIFIZONT, ED LD RBERICESE KT SN T D05 Rt Lo
FITINETREN TR, T TARIFEOE 4 =TI, BMISIEYGETICE
B b 2 28Rzt L,

ABFFETIE, 8 1 EEOE 2 FIZBW T, B =— X0 RS I

XD B RURA) K OSBRI DR R A B & LT, v~V AWEET LV E 2



WTC, RIEDOFRAIRFEMICH G35 & ST\ 5 BRGEZ AR & OBHA
T O EAER ~DEE S, KEN G EER L LTALEM DA RMEIZOWNT
Bt Uiz, 55 1 3Tk, B Mg SOE 12381 5 B ARGE 2 K TLR4 KOV i~
7 F Ik LTO NOX4 ORE, WS TLRS ¥ 7 VRELER OFBMEIC S
WTHRF L7z, 8 2 T, M M#RIEIZBT 2 B ARLEZ K Mincle XY
Ty 7l LT Syk D5 IONT Syk BLERI DA ZhMEIZ DWW THRET L
Too DO, B 3 EXMOE 4 BITBWT, RIERFTHRIZE T DERM O AR
RO Z 2R R OBERNC OV THRFT AT o 72, 8 3 B TIE, KA ERSLH
ML T — X N—2 % T, b/ MrEE Clopidogrel & PPI & OFHAEAEMIZD
WTRRET L7, & 4 BT, BBlAR LV ARSI TV LHEREAVWT, EHE
I CEFEO MEM EOEEOUETE R 026 THEKRAREIWEM] OB % Xt
LI, WM CEUGTICR B2 KMETERIZOWTHRF 21T 272, TDRMNT,
AEFERE LT O ZEUTIMARIE DRI DWW T S RET 21T o 72,



1R MR RIEICR T 5 B RE AR TLRA & TOF NOX4 D
35

i

MU P (2E ) IXFEEREERO—D>TH Y | % IEEE. R E
TlEEmE LS R ATE OO L7 EICE, HMEZERE B O RN TS
Nos

1 &i

il

Rl

IRt ZE RN A N R IR IE DB N EENTEBY . ZHE TITEARINT
W5 IMEEIESVESIA IR L LT, Mieia g2 ARV & LB s i 2 b MRk
W77 A =7 AEMEALIR T (recombinant tissue plasminogen activator; rt-PA)
TERAID D 5, 1996 4K [E T OAGRLARE, A EH THRAEH Sh T 5, it-PA
Z DT AR S ERE T BIAE . IR ZE T O FEIRIRIRIE L 72> TV D08,
rt-PA (TR AEIE R 720 T < MEGFHERN AL TR Y . 2O AT
U R 7 M, AR BEIIRESND (9), rnt-PA LIS MEEZE SIS
FHEL LT, RIZBNT T Y =T VAN RAITH 27 7R PAR I
TWEA, HRTIIAR ST (10), L EDO X 5 IS 2SI TR SR
FZEAEFELTEBLT, ZORNA T TE 2 BEHA 5 REORRIIA
BTh D, MieEER U T2 B S5 nt-PA LIS, SRR A =X
DEER & LIZ & A & T OBME S BRI TR D > T D

N

(12), 2D Z enb, RMRETE 29 2 M ZEHRE 2 13 5 1213, WK
(CIRIARNC T H T2 A D= A L RFEENETOULENDH DL EEZ NS, L
Te3 o TARBRIE TR, FESEMBATEICE I 2 M ZE R RE A U = X LD
AT 72,

MHFESE DJRREIL, IS B A 24T 5 I D PAZE - FRAZC L 0 I i % Sk 7=
L, MEFTIZEENDMHELT FUBER ENRZ L TMMIBOBEE N EZ D Z

10



X VFESTOND, ZO—FAYRPIEICINA, R & 2\ 3 AR E
B H L Z D RIEDNIRBEAL, T RD BRSSPI O RICH LT 5 2
ERFBINTNWD (16), MMEEIMLZ & S TIZRIE, DF D REINENTET D
ZEIFLRIN DAL TEY  TNETRIEO—THEHEI BT A N A il
DIFRE~D GBI 2RI T SN TE 72, MEMIERES O RIEDFE A
RIS T e o fe, & 2 AN, 1980 4RI Toll AR R S 7- 2 L &%

(T, BRA 2R RVERE S L, RIEDERIEAH B & 7272, 1980 FARIT T =
Y a UARTOIEF LA LE B S L LT Toll 23R S, 1996 4, <
O Toll ZSEE 2 & L, BEICAT DB 2 1 5 2 L vl Shvie (17-19),
ZOFE, WIHEIZBW T Toll BEDZ R (Toll-like receptors; TLRS) 2MELE
52 & R BRLE OB LM OIEMEIS TLRs %5925 Z LS b E
720 Zhb TLRs I Z HARES KK L AT bivle, BREZAIRDORRD
Frigid, H2 —HOnFNAToMHE (/37 —r) Zasllaie LTns 2
ETHDH (NI —REZENE). ZORHNG . SR - WIEMERS 2 M
FEE DORIE 2 A T H REZ BRI Lo T S, £ ORERIESIED
FlEEZ S5,

IO ORRZEE 2 BUETIE, TLRs & e BRGESZAIRIL, YE R L4+
RIS 2 S IR E IR B3, H DRERBRLT VY A v —7p 8% <
DONKMHELR B OIRRBICRIFEANC T 592 Z & 2 EE S (20, 21), JE 1L O RSE
CHETLZLbHENERS>TWD (22) (Fig. 1), MMM SO AEERRE
High-mobility group box 1 (HMGB1) <°>Heat shock proteins (HSPs) 72 &4 A — B4
4y f--X 4 — > (Damage-associated molecular patterns: DAMPs) & L CHIH LS
WIRMEY 77 > RAEFEMI B S, £ 68 TLR M d 25 2 & TX
JENRBREEND (23,24), 2RO TLRD 9B, TLRA / v 7 7w k (KO) w7 &
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(ZF VT M TSI E I 3R S 5 72 & TLRA 23 bt J [ HEE 2 4B %
HYZENINETHESIN TS (25-29), F7- TLR4A (F5eEMila L7721 Tra
<HRSHID 72 & RS IC b B L, AREHICnA, Miams 27—
NI X0 EEANCHASEICE < FTREME S RIB SL TV D (25, 30), TLR4 DfNE
MIRREHER~DE 5 2B M5BTV ANEL OEICL Y ERMESNTE
N, TLRA Zi6HARH) & LT3R iy 2 A IR I S Tneny, E o, AE
FEIRREICRIT D TLRA B F D Fift s 7' F /WS & RTIZARIA S LTy,
FRb A B U AT M A EREE I FE BB AR T 2 eNmon TN D
(31), T, HARGENZOM(LA ML ALEET L2 LRI TS,
M ERERL #2128V C. Superoxide anion (O2). hydrogen peroxide (H20). hydroxyl
radical (-OH) 7 EVEMEREZETE (Reactive oxygen species: ROS) M EA D (32),
S B2, Superoxide anion (Oy) & Nitric oxide (NO) & OKJSIZ X % Peroxynitrite
(ONOO) D FEA7: &, {EMEZE % FE (Reactive nitrogen species: RNS) & pEAE S5
(33), PEAE 4172 ROS X° RNS |Z DNA - iI5E « # v "7 EDlg{bl= Fafbz i
Z L. MRCEEE 5 25, D FEA ST ROS X° RNS OJEMEAE £ 551
FRAANE. FEREMTIEBERS CIIMIREERZI R 27 Rr L T 58, AR T%
DEFRISHIIARTZEBLL T 7ZeWy (34), T4, Bb/= Frfb X L RIZxF LT
BT 7 a—F F 725 ROS X° RNS O FEAZ D b D % I3~ 5 3K 5 O BR %
DA HILTUVND (35, 36), TETEREFEFEOWBLME DI REIT Superoxide anion (0)
TH DN, ZDERMKITTIC NADPH oxidase (NOX) A3 ififiid-2,  gp91lphox
(NOX2) NEMNCHE RSN TLLR,. 6 2DOARET 7 (NOXL, NOX3, NOX4, NOX5,
DUOX1, DUOX2) MR LTV 5D (37), HFIZ NOX4 1. MM MFEREIZI U
TREEN LHT252 8, S OITHMEMRFEEIZH LT NOX4KO ~ 7 R [Efthod
NOX H7 4 A FITiT 72 WERWIIHHER 23 Z E B L E 5TV D (36),

12



ZHIVE T NOX4 {EHEALD A = X LI AHTH o 720s, T, 7T LR
JEYLIE LB B I 7 /BT, TLR4A & 7 M2 X W NOX4 338 EH L |
ZDTEMALIZIZ TLRA L DREEDRBETH DL E VI HEDRH D (38, 39),

AR T IR L FFRE B BB J N T B AR S 20K TLRA IZJIE D & 7
D, EIIEMERERORAR TS NOX4 & EEMICE G425 Z & ThRk/= h
bR P L RZGEE D L, WMEEREG~LES, b b TLRY 2 3B 191C
PES 5 2 & CHb/= b b A b L AZMEI L, FERE U CMERESI NG D
o LRI AN T, MatxiTo7c, T~ U AMMEERERET V&2 HW T,
TLR4 > 7' W& EEFH. E ) Resatorvid DA ZIMEIZ DWW TR 21T - 72, Resatorvid
DOIEE R XIZRT (Fig. 4A), Resatorvid (X3 7 o~ U FEKTH Y | 4kt
U4 RTdH5D Lipopolysaccaride (LPS) (2 X 2 &HMRIEICKT D168 %2 B
ELTHESINZHLDOTHD (40), OXIZ, TNETOREND TLRE & DB
R STV DRERE D T > 7 /U &I % L C Restorvid 23 5- 2 5 5228(C
DUWTHERT 21T o 72, £ D%, Wi SUTIEBEET O 2 By L LT, TLR4
& NOX4 L DEHEN AL IZOWTIHRE 21T 72, & 61T, EMAERIC LD
fafb/= e bR b L RITK LT, TLRA OIBAR 1R FSKE 2R ER 5 2 5
HEIZOWTHE 21T o7, HRZIC, BRI X DM 7 R b —

(Z%F L C Resatorvid 73 5- 2 2 2 DWW TRET 21T o 72,
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TLR2 - TLRI

i % H |ILRI5

-"J-'_:::::_'_'__ -\-\_-:_\""\-\,
= ~
- . . / — -
[RIF-dependent (MyDES  / — T " Céell membrane
mdependent) pathway — T .
/"/' i ‘-\‘} 7II|
) ILRE% II', MyD88 dependent pathway
[., TLR}  TLR9 © || n,
\ y '
\ Endosome //
N — (TRAFS)
W - @ ]

o-I: Inflammatory cytokme Inflammatory cytokme

TIFN-a, IFN-B (IL-6, TNFo2)

Figure 1 TLR signialings

H 28 FEBME RO
2-1 ZEERME

anti-NOX4 antibody I% Abcam (Cambridge, UK), Nuclear Extraction Kit (Trans AM)
X Active Motif (Carlsbad, CA,USA). anti-nitrotyrosine antibody |3 Cayman Chemical
(Ann Arbor, MI, USA). anti-interferon regulatory factor 3 (IRF-3) antibody, anti-p38
antibody, anti-phospho-c-jun antibody. anti-c-jun antibody A TF anti-cleaved caspase-3
antibody (X Cell Signaling Technology (Danvers, MA, USA). neuronal nuclei (NeuN)
/¥ Chemicon (Temecula, CA, USA). Fluoromount™ |¥ Diagnostic BioSystems

(Pleasanton, CA, USA). anti-TLR4 antibody /3 Imgenex (San Diego, CA, USA).
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Hoechst33342 3 Invitrogen (Carlsbad, CA, USA). anti-8-Hydroxydeoxyguanosine
(8-OHdG) antibody % JalCA (Shizuoka, Japan). potassium chloride (% Kishida
Chemical (Osaka, Japan). anti-MMP9 antibody (& Millipore (Billerica, MA, USA).

Alexa Fluor 488 F (ab’), fragment of goat anti-rabbit 1gG (H+L) antibody } T* Alexa
Fluor 546 F (ab’), fragment of goat anti-mouse IgG (H+L) antibody /% Molecular
Probes (Eugene, OR, USA). Blocking One-P, Sodium hydrogen phosphate 12-water,
sodium dihydrogen phosphate dihydrate X U" pentobarbital /3% Nacalai tesque (Kyoto,
Japan), O.C.T. compound (& Sakura Finetechnical (Tokyo, Japan). anti-p65 antibody
I Santa Cruz (Biotechnology, CA, USA). 2,3,5-triphenyltetrazolium chloride (TTC),
protease inhibitor cocktail, phosphatase inhibitor cocktail 1 A T* phosphatase inhibitor
cocktail 2 {& Sigma-Aldrich (St. Louis, MO, USA). anti-mouse HRP-conjugated 19gG
" anti-rabbit HRP-conjugated IgG (& Pierce Biotechnology (Rockford, IL, USA).

polyclonal anti-phospho-p38 antibody (% Promega (Madison, WI, USA), BCA protein
assay kit A& T Classic IP Kit (& Thermo Fisher Scientific (Waltham, MA, USA), Can
get signal solution 1 } T Can get signal solution 2 (& Toyobo (Osaka, Japan), M.O.M.
immunodetection kit 2 U normal goat serum X Vector Laboratories (Burlingame, CA,
USA). sucrose, ImmunoStar® LD & (X paraformaldehyde (PFA) I Wako (Osaka,
Japan) £V ZinEiEA L7, Resatorvid (TAK-242: (ethyl (6R)-6-[N-(2-chloro-4-
fluorophenyl) sulphamoyl]Cyclohex-1-ene-1-carboxylate) %5 B3R} K 22 Al AL 52

K ERACFA TR R K LG Sz (Fig. 4A),

2-2 R GIE
2-2-1 SEEREW L O MMEAK
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TLR4 KO ~ 7 A3l BARFL R PR RE 47 1 7 RGH A B 2 Je S e .
L VES SN (41), BAM C57BL/6) SRlfEME~ 7 A% CLEA Japan
(Tokyo, Japan), B2 ddY #Ef:~ &7 A 13 Japan SLC (Shizuoka, Japan) L W EEA L
72o REBRICHW =X TO~ 7 2 (22-28g) 1%, BREIRLE: 24°C (Fra#ili: 22—
26°C). % EIJE: 55% (FFA#tlH: 40-70%), PARES 12 BRR) (WRPH: 4-RT 7:00-4
% 7:00) IZHERF SN BRIERI R FZOBMFAFTEHICC, 77 AF v 7 flr—v
(fE 245 x #5175 x &S 125cm) Z V., HHBFHBAK FICEFER (CE-2; CLEA
Japan, Tokyo, Japan) (Z CHH L7,

EBREATOIIHI - TE, BRERRFEMEE - B EREZESICEME
BRAGRHIFE 21TV, FFA &2 7 BC3EM Lic, Ein A 2 Bipid, IR
FRRFPEMGE - A A v—T7 T 4 —RERTBIE M EBREBE 1T
W, R E ST ECHEA L,

b MEKZHWZERIZBONTE, HERAEMS~SV Y U XFESOTA FT7A
VEENT LTz, B MEARIT BRRFRBEIMRIMEHI IV T, BRRA LB
Db EAZFIIT L o> TR SN M AEH Lz, RUFZEICRB W T, BE~OH
T2 IRIBRA NIFAT - Te W, ARBFEICEKIT 5 & MERDOM H TR KT &
PR E MR AL BRI LV AR S (#24-130), BIEERIZBNTA 7 4 —
LRty BTN 5, MEEZEREAIT 60 RAMETH Y | DJFEMEZERIC
KIGHBR D IRFEFIREZE A2 42 UL ML =T 2 & 72 LinT-8 . FIE 24 FERI% I
VBN K OSMBUEMNT 2 52 1T 72, MERRAEAE, UEFATIC X 0 BrE S 7 Mlga e
PRI ZEST Cdo o 72, eHFREEAIT 20 &z tE T 0 | (UISHBEMERRIR M2 A I X
LEEME T AL FRD, MOJREITH S | MRFARREBIIRBIEZ RV TRER
IZIEH Th o Tz, BEIX, IWEEOFRE %2 5 e RIBAEEE 43 UIBRIN 2 fafT S 47z,
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MRAEAIL, MREEAICIER R EEERE Th o7, 2 b b MMEART

RS T 4 AT LT,

2-2-2 = U AP RIMEIRPAZEE 7L OFERL, REIR OBLEE, BIERRE O FHHI
K ORI AL

SEERIZIZ, 8-12 Ml C57BL/6) KlftE~ 7 2 L TF TLRAKO HEME~ ¥ 2 238
TFARREHCAE A U, 4-5 @i ddY SREEME~ D 2 &2 SRR RO BRI L7z,
FITOBRDOBRERZ X, /NEVHIEEZS (Soft Lander, Sin-ei industry Co. Ltd.) % H
UNERSHT A T0%, B8 56 7T A 30% FIZ 38U TIRRIEE AR 121X 2-3 % isoflurane %,

BRIHERFIC 1T 1-1.5 % isoflurane ZfEH L7, {RIRIX, Tl L Ttk E
RREET D E TIRIRT o 7 CHERE L7=, ZRAI KAMEIAR (middle cerebral
artery: MCA) DOPAZEIX, filament #2212 AT 5 Z L1k 0V FEhE L7 (Fig. 2),
Thb b, EBRBEAMET T2 T, AMA MCA 2> U 22 UBIIRIR A (Xantopren+
Activator Liquid) (Heraeus Kulzer, Hanau, Germany) T4tifi% % - 7= 8-0 nylon
monofilament (Ethicon, Somerville, NJ) ZSHEIR AT HZ LI K W EAZEL
7= (MCA occlusion: MCAO) (42), PHZE 2 FFRE#% (2 F B isoflurane & VN C BRI A
WAL, filament #2725 X< 2 LT, 2 B MARERE T LV EFR LT,
eI 24 Wil 8 OFRER 2 HIE L7z, £ OMBBIE L, MZEARE 2 5HI L7z,
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Figure 2 Mouse ishcemia and reperfusion model

FRIRSEIRIX, Fig. 3 (SR I FRAEICHE > TRIZE - Fidk L7z, T7ebH, 0. HiLo
ToAPRER e U (ER), 1 RERLEF Y O ZH#Hi< A, FrHE B Sl Z &
bdD (BIE), 2. TOHTT/ISLEIED (FRE), 3. HITARA, b LIEE
DG THEEZEESE D (EIE) O 4 BB TRAaT7{kLi 43),

Score 1 Score 2 Score3
Figure 3 Neurological scores
Score 0: no obsable neurological deficits (normal), Score 1: failure to extend the right

forepaw (mild), Score 2: circling to the contralateral side (moderate), Score 3: loss of
walking or righting reflex (severe).

FEFE(AFE O FHAIIZIX, mouse brain matrix (RBM-2000C; Activational Systems,
Warren, MI, USA) #HW T RIIMZ RIS 2mm T ODEITEH Y o725 250

U EEH Lz, £Y A % 2% 2,3,5-triphenyltetrazolium chloride (TTC) < 10-15
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rfgeta Uiz, £ ORZERNLILT ¥ # V1 A (Cool PIX4500; Nikon, Tokyo,

Japan) % IV CREgk L. Image J (http://rsbweb.nih.gov/ij/) % FH v CHEZE i fE 2
E LTz, SUIR OMEZERMED SRR AR 2R L7,

Resatorvid, {ethyl (6R)-6-[N-(2-chloro-4-fluorophenyl)sulfamoyl]cyclohex-1-ene-1-
carboxylate} (Fig. 4A) 1XiBEDHREIZIES S FNEE VT (44), Ik BIKE K
FACAIERICB N TER S L. IH BRERIE M O~ A AT h W2 L0 [FE
&N 7=, Resatorvid I% 10% Dimethyl sulfoxide (DMSO) (ZizEf#E L CEA L. W
FEIZIE 10% DMSO D/AEPRREMIKZ MM L7c, M 2 FFHEE o fERERIZ

Resatorvid 2 ul (0.001, 0.003. 0.01 pug) & MM4=ENFH L7z (45),

2-2-3 UxAZTry MEFT

~ U A& 24 BRFRICHIEA L. AR L&, BilYeim2 S 5-8 mm o
JEE 3mm ORI/ 280 Bio 7o, Y10 o 7o 2ok Lic T 9 A v v — L
O RIZEE, BEMEE T CEME AME N EVHEE L 7o, HEE L 2R A,
RIPA ¥&#% [1/100 protease inhibitor cocktail, 1/100 phosphatase inhibitor cocktail 1.
1/100 phosphatase inhibitor cocktail 2 &H] IZAfL, HET Rx— MLE L=, &Kk
OSHIIAE 454 H 12 1%, Nuclear Extraction Kit (Trans AM, Active Motif, Carlsbad,
CAUSA) ZfliH L7=, =d%. BCA Protein Assay Kit Z V>, ¥ >V B E R
Z L7z, STk i, Classic IP Kit } OF anti-TLR4 antibody % {3 ] L 7=,

BN BRERHE LY T % 5-20%DR Y 7 X KAV (SuperSep™;
Wako) Z W CTESIKENC LV B L7, vk#itk, 7 /v % PVDF £ (Immobilon;
Millipore, Billerica, MA, USA) (ZHRE: L 7=, #in51% . PVDF i % 0.05% Tween 20 &
4 50 mM TBS (TBS-T: 10 mM tris, 40 mM tris hydrochloride, 15 mM NaCl) Tt

WL, TOhk7rv¥ 7 L L7TBlocking One-P (237 L, iR T 1HHIEE S
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L7z, BREfEA TBS-T TU41%. Can get signal solution 1 TH7ER L 72—k LRIz
IR L., 4°C TR E 9 L7, #5554 TBS-T T4 . Can get signal solution 2
THR LU ZRPURIZIR L, IR T 1K XE 4°C T8RS 5 L7, 5K
% TBS-T THF% . ImmunoStar® LD (Z 5 43[fiz L 7=, = ® . Luminescent image
analyzer LAS-4000 UV mini (Fujifilm, Tokyo, Japan) A OF Multi Gauge Ver. 3.0
(Fujifilm, Tokyo, Japan) % HW TR L7z,

—RPUARIZIZ. anti-p65 antibody (1: 1,000). anti-IRF-3 antibody (1: 1,000).
anti-phospho-p38 antibody (1: 2,000). anti-p38 antibody (1: 1,000), anti-phospho-c-jun
antibody (1: 1,000), anti-c-jun antibody (1: 1,000), anti-matrix metalloproteinase
(MMP) 9 antibody (1: 1,000) 3! anti-NOX4 antibody (1:500) % fv 7=, —RPLIk
(21X, anti-mouse HRP-conjugated IgG (1: 2,000) X[ anti-rabbit HRP-conjugated 1gG

(1: 2,000) % AV iz,

2-2-4 kG
2-2-4-1 ARG A 1ERL

~ U A|J pentobarbital FfE: T TRAME, ~VU 2 Z AR 7 (Atto, Tokyo, Japan) %
FHWTABREKEZ L LDENITEA LT L, £ D% 4% paraformaldehyde 2
4 0.1 M phosphate buffer (PB: pH 7.4) (R E E#R) % 10 /0RIEA L, #HEk % [E
E LTz, ZD%, AR L, RIFEERFIC—BhiE Lz, FEE L7 25%
sucrose &4 0.1 M PB (pH 7.4) #IZ 24 FFiR2 2 L CAZ n—RAEH L, =D
ik % T O.C.T. compound HHZHURE B L7z, BB L 720k 5|
cryostat (Leica, Tokyo, Japan) Z VT, -20°C 1, & 14 um )/ (Bregma X

D 0.4-1.0 mm FaEIED) 2ER L7, (ERL7ZUAEZ MAS a2—7 4 7 &1
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Tm AT A K7 A (S-9441; Matsunami, Osaka, Japan) (ZBLfF LT, -80°C THRAF

L7,

2-2-4-2 HOCRE G

QL I~ 7 AR D) A A-80°C L 0 B i L-20°C T 1 RrfE Lizig, =
IR C 10 4y [z 8: =&, phosphate buffer saline (PBS) (2% L C O.C.T. Compound
AVel L, b MHEBRDIA X, Be@aFiicli T 7 ¢ > L7z, super PAP pen
(ZYMED, San Francisco, CA, USA) & THUNE D 2 B < 7o I8 v o J8 A %
FH A 72%% . M.O.M. immunodetection kit 3% 10% normal goat serum C 1 Kff#] 7 &
X7 LT, D%, —EUKZ VT 4°C T—BERUS, ZIRPUKIC T 2 If
[ 5 i, Hoechst 33342 (1: 1,000; Invitrogen) % =RiEC 30 4y M B his &,
Fluoromount™ (Diagnostic BioSystems , Pleasanton, CA, USA) (2 TE A L7,

—RPUARIZIE, monoclonal anti-TLR4 antibody (1: 100). polyclonal anti-NOX4
antibody (1: 100) . polyclonal anti-8-OHdG antibody (1: 20) . monoclonal
anti-nitrotyrosine antibody (1: 100). monoclonal anti-cleaved caspase-3 antibody(1:
400) X% NeuN (1: 1,000) %\ 7=, —R$HUAIZIL, Alexa Fluor 488 F (ab’),
fragment of goat anti-rabbit 1gG (H+L) antibody (1: 1,000) X (X Alexa Fluor 546 F
(ab’), fragment of goat anti-mouse IgG (H+L) antibody (1: 1,000) % v 7=, 11X

Hofl i L — Y —BE%EE (FV10i; Olympus, Tokyo, Japan) F CHEIZZL 7=,

2-2-5  HEEHFROENT

FEBHE RN T T RO EHERERZE (mean £ S.D.) T L7z, #atFHy7e bk

L. STAT VIEW (SAS institute, Cary, NC, USA) % V>, —#ER L2 1d Student’s
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t-test, FHELIEIR O HL#ZIZ 1 Mann-Whitney U-test, M OV RE FLE 1213 Dunnett’s
test (X VITo7-, fEMRESWRMEZAEAFY & L,

o5 3 Hi TR R
3-1 4 M R iR kE 2 1 %9 % Resatorvid O 1EH

W% 235 1F 5 TLRA OFEFLERIEIC X 2 MIREIEH 2 BT 272012
~ U AR (MCAO) E7 /L% VT, 2 R AR E % (C TLRA
> 7 UG EBRE A Resatorvid 0.001, 0.003 X 0.01 pg Z M= (i.cv.) #&5 L
7o HEIMCFEREDT 22 RFEIR IRV T Il 51 & b L C Resatorvid - 5-#£13
FHEARTEAI AR VE T 2338 8D 5 4L, Resatorvid 0.01 pg £ 5-12 & 0 BiiMSEs2> &
4, 6, K8 mm OfEZEmRMEIIAZICHGI S/ (Fig 4B, C), F7=. Resatorvid
0.01 pg £ 5-1C L 0 BEZEMRFEI LA BICHf =7z (Fig. 4D), S BT, w54
& Ll L C Resatorvid 0.01 pg #&-5-BF 138 I FRERTIC X 2 i RERE S 03 1T
g & Nn7= (Fig. 4E),
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Figure 4 Effects of resatorvid, a TLR4 signal inhibitor, on infarction at 22 h after
ischemia and reperfusion in mice. (A) Chemical structure of resatorvid {ethyl
(6R)-6-[N-(2-chloro-4-fluorophenyl)sulfamoyl]cyclohex-1-ene-1-carboxylate}. (B)
TTC staining of coronal brain sections (2 mm thick) at 22 h after ischemia and
reperfusion in representative mice. Upper panels, vehicle-treated. Lower panels,
resatorvid-treated (at 0.01ug, i.c.v.). (C) Brain infarct area measured at 24 h after
MCAQO. Brains were removed and the forebrains sliced into five coronal 2-mm sections.
Sections are identified according to the distance from the frontal limit of the forebrain.
(D, E) Resatorvid (at 0.01 ug, i.c.v.) exhibited decreased infarct volume and
improvement in neurological deficits vs. vehicle-treated group. * P < 0.05, ** P < 0.01
vs. vehicle, n =9 to 11.
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3-2 JRE M REIC & D TLRA Ry 7 UIEMHEA(IZ %9~ % Resatorvid 0 %8

Resatorvid O R 1FEH O1E BT 2 i3 % 72 912 Resatorvid 0.01 pg %5
BIZBIT DA O TLRA Tty 7V OFEEZOW TR Lz, i 24 FEE %
O RE MILAR] 2 OSBORHAI - BR A K% 11 73 & A E B 53 (2 53 1 A NF-kB & IRF-3 DT
U= AZ 7y MECTHRR L7, NF-«B (340D I PRI W T
Myeloid differentiation factor 88 (MyD88) M U TIR-domain-containing
adapter-inducing interferon-p (TRIF) M#$F&IZEE G L RIE A B T DG Th
V. BRI RBIZ W TEERFTH D Z &b TV 5, IRF-3 1% TRIF #%
EOHIEEGT LR TH Y, MEMHEIZIZES LW LRI T
% (46, 47), REIMLFEVIC L > TRy CH 8L LR L7z NF-«xB (%, Resatorvid #
Hilz kv FEICHIEl St (Fig. 5A), —77 . IRF-3 2B W CIEE M AT & 2\
I% Resatorvid % 5-12 & W 2 238 7en>~ 7= (Fig. 5B), KIZ. HEIL 24 B[ D
S BR M QM FIRHE DI Bk &2 FHV T p38. c-jun, X TN MMP9 DiEME(L A »
T AKX 70y MEZTHH Lz, MAPKs T& % p38 & TF c-jun 1 MyD88 ®
FRICAFAE L. NF«B Ak, BB IIRREDE R FTHD LEZ LN TWND, &
M FEREC £ 5 p38 D U b EFI1X, Resatorvid £ 512 L 0 HEIZHIH S
7= (Fig. 5C), HEMAHEFRIC X 2 c-jun VU U ffb.d EF 1%, Resatorvid %512 K&
D INHEME T 23388 H 7z (Fig. 5D)e MMP9 12~ U v 7 A7 a7 —¥ D —F
ThH O, MEMEEICERS S L, £ TLRAARMIC L v EEEEshb L 2 &
DRIE ST D (48, 49), MM FFEETTIZ X D MMP9 %81 51X, Resatorvid
BhAC L0 AEICHIHl S i (Fig. 5E).
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Figure 5 Pharmacological inhibition by resatorvid of TLR4 activation reduced
down-stream signaling after cerebral ischemia. (A) Western blots of nuclear (Nu) and
cytoplasmic (Cyto) fractions show increased expression levels of the p65 subunit of
NF-kB on the ipsilateral side (Ipsi) in vehicle-treated mice [vs. the contralateral side
(Contra)]. Quantitative analysis showed that p65 expression level in the nuclear fraction
on the ipsilateral side was lower in the resatorvid-treated group (at 0.01pg, i.c.v.) than in
the vehicle group. (B) There was no clear difference in the level of IRF-3 expression
between the ischemic and non-ischemic sides in the vehicle group. (A, B) Resatorvid at
0.01 ug had no effect on the contralateral side. “and *, P < 0.05 (as shown), n = 7. (C)
The p38 phosphorylation level was higher in the vehicle-treated group than in the
sham-operated group. Resatorvid significantly decreased it, compared to vehicle
treatment. (D) Treatment with resatorvid (at 0.01pg, i.c.v.) tended non-significantly to
reduce the c-jun phosphorylation level, which had been increased by cerebral ischemia.
(E) Ischemia plus reperfusion increased MMP9 expression, and resatorvid (at 0.01pg,
i.c.v.) down-regulated the MMP9 expression at 22 h after reperfusion. *P < 0.05, *P <
0.01 vs. sham, * P <0.05, ** P < 0.01 vs. vehicle, n =7 to 12.
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3-3 R M FRE S AE IS 331 5 TLR4 & NOX4 D5

MM IMIRREIZH5 1T 2 TLRA B F D Rt A = A LIREAHATH -7, £ 2T
JMREIMIRREIZ 51T % TLRA & NOX4 DL A 40t “H Y mlhk, gtk
KO = A2 7y MEEZHWTHR Lz, ~ 7 AR M AR 22 FpF#& I
BT, TLR4 & NOX4 [FHLRIENE O bitlc, —FH . BFMEEO~ 7 2Tk
TLR4 LT NOX4 Z /R #MITRE D b 7- (Fig. 6A), = HIZ, B NN
ERFEARIZBWTYH, ~ 7 A[AEE, TLR4 & NOX4 133 RFENFRD H i, xf i
AW MERTITRD N ho 72 (Fig. 6A), ~ o7 A MM ML FFHERT 22 FFRH
%, BT TLRA HURIC X 0 SfZ ke S7e 2 2 /X7 128V T, NOX4A IR T = A K
71y MEIZTHRI Sz (Fig. 6B), M M AT 22 Rt OB AR~ o 2 (2
BWTHRIE LS L7z NOX4 1%, TLR4AKO ~ v AN B\ CH E IS &
iz (Fig. 6C), F7o. 2 WFIMMME M AEEFEIC K 0 8B LA L7z NOX4 X,
Resatorvid 0.01 pg %512 L 0 HEIZHH S 7= (Fig. 6D).,
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Figure 6 Association of TLR4 with NOX4 in focal cerebral ischemia. (A)
Representative photographs showing double-immunostaining of TLR4 and NOX4 in
sham-operated mice, ischemic mice, human control, and human stroke patient. NOX4
was increased and co-located with TLR4 in the murine ischemic model and in the
human stroke patient. Scale bar = 10 um. (B) Brain tissues from a sham-operated or
ischemic mouse were subjected to immunoprecipitation using an antibody against TLR4.
The immunoprecipitation material was then subjected to western blot analysis, and
proteins were detected using an anti-NOX4 antibody. TLR4 interacted with NOX4 in
brain tissue after ischemia and reperfusion. (C) Comparison of TLR4 KO mice with
wild-type mice as regards NOX4 expression after cerebral ischemia and reperfusion. *
and *, P < 0.05 (as shown), n =5. (D) Effects of resatorvid on NOX4 expression at 24 h
after MCAO. Treatment with resatorvid suppressed the NOX4 upregulation seen after
cerebral ischemia plus reperfusion. * P < 0.01 vs. sham, * P < 0.05 vs. vehicle, n = 10.
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3-4 R M FEEEF A R /= S afb A b L RIZ%d 5 TLR4 D528
BIEICBW T, MEMERE Tl TLRA X2 (LEEE TH D NOX4 & EHHEAE

B4 22 EAURR s Tz, MEMFREICIH VT TLRY 23 ER{b/= hafb A F L&
IZ5-2 2B ERGNIT D720, ~ U AMEMFERIC X 2 8{b/= ~ 2{bA
R L A% LC TLR4 DR 7R R OS2 R E 1S 5 2 5 58 & Ot o)
Jeta B TR U7e, REILARREDT 22 Beffte, WA~ o R IKIC W THE
WZ EF LA P LA —H—Th % 8-0HIG KV'=FufbA ML A~—7
—T& 5 Nitrotyrosine DM AMIEEL L. TLRAKO ~ 7 AR IMAKIZ I\ CTHEIZHN
fil S#7z (Fig.7A, B), 2 FFAIRE ML AR & » THEIZ EF L7 8-OHAG & TY
Nitrotyrosine D EVEMIIEEIE. Resatorvid #5-12 L 0 A& 20l &7z (Fig. 7C,

D)
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Figure 7 Genetic and pharmacological inhibition of TLR4 signaling led to a reduction
of oxidative/nitrative stress after ischemia plus reperfusion. (A to D) Representative
photographs show 8-OHdG-positive or nitrotyrosine-positive cells in the cortical
peri-infarct region of mice. (A, C) 8-OHdG-positive cells were increased by ischemia
plus reperfusion. (B, D) Nitrotyrosine-positive cells were increased by ischemia plus
reperfusion. (A, B) TLR4 KO mice exhibited significantly reduced (A) oxidative and
(B) nitrative stress compared to wild-type mice. (C, D) Pharmacological inhibition of
TLR4 by resatorvid (at 0.01ug, i.c.v.) reduced (C) oxidative and (D) nitrative stress
compared to vehicle treatment. Scale bar = 20 um. ** P < 0.01 vs. sham, ** P < 0.01 vs.
wild-type (A, B), vs. vehicle (C,D),n=5
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3-5 JidH i FEVE B aA FEARAIIE 7 AR b — 3 A 12%3 % Resatorvid 548

~ U AMWMEMFFERET VEZANT, MR R b — 223 5
Resatorvid O %8 4 #Ot S e b TRES L7z, ffRIIE T AR b —2 213, 7
R b= A~<—h—"T¥ 2% Cleaved caspase 3. &~ — 4 —Td 5 NeuN &
O~ —H—To® % Hoechst33342 (2 L D fi L7z (Fig. 8A), K I FH#EdE 22 I
MZICAH BIC B L2 ppiMIRR 7 A8 B — 2 13, Resatorvid 0.01 pg M= N 5-1C

XV HEEICHIH S (Fig. 8B),
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Figure 8 Resatorvid reduced neuronal cell death after cerebral ischemia. (A)
Representative photographs showing immunolabels for the apoptosis marker cleaved
caspase-3, the neuronal marker NeuN, and the nuclear marker Hoechst33342 in the
cortical peri-infarct region of sham-operated, vehicle-treated, and resatorvid-treated
mice. (B) Quantitative analysis of neuronal apoptosis at 24 h after MCAO. Cleaved
caspase-3-positive neuronal cells were increased by 2 h of ischemia plus 22 h of
reperfusion. Treatment of mice with resatorvid (at 0.01ug, i.c.v.) partly prevented the
neuronal apoptosis. Scale bar = 20 pm. ™ P < 0.01 vs. sham, ** P < 0.01 vs. vehicle, n
= 5.
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At B

ARETIEL, ~ U AR M FRERE 7 V2 W T, i 2 R TLR4 © 27
NV BRI HE T S 2 & TIHREZIRDF O N L T Lo, #ER. TLR4
7P IVAREERRE R T & % Resatorvid (304 HE I35 56 AN R Rk B 2 2 i L | A% HELK
AR M Ol R B 2 7 L7z, Resatorvid OfEREFFO—m & LT,
NF-kB, p-38 & TN c-jun 72 E OFAEN A A /- — R OJEMHEALIIH & mighkdBarT o
MEFEIZ Z 535 MMP9 OFEBLINHI SRR STz, IMFEZERRBIZ U T TLRA 1
NOX4 & EH#HES L, TLR4 DR FFRIFHE & 5 WM I FAIBHE 1L NOX4 O

FEAMEI L2 Z L2 b, IMFEIERAEIZ ISV T TLR4 1 NOX4 & E#HHIZ B 5
T 5 Z &R S AT, TLRA OBS TR E ST IEF AR E (TR b/ = b =
LA RV AROMRET R b= 220l Uiz, DLbEns | s ZE e
& LT TLRA ST in iR L 70 D T E R S vTe,

AHFFETH B 7= Resatorvid (%, TLRA ORI N X A NIAFAET D Cys747
HAICHEERE A L, TOMETLRG L 74 74—y 1 L OMAEERZBEL, T
i 7T IWEHALRORIEME A T 4 = — 2 —PEAZMHT 5 2 & TR REZFAEHET
% (50), MMAFZESFREIC BT Resatorbid 1ZFEOIERMF 2oL E 2 Hh
D0 IMHEZEIRRRIC 1T D TLRA EH N D Nty 7 T VIR IEA R E £ Th o7
7o, ABFEICE T 5 Resatorbid OFER 7 3B ERBE T A TH - 72, TLR4
DREW T X752 —537 L LT MyD88 & TRIF 286 5, T4 b ORI IFIENE
FRARHE e oMl DR B 7 AT W T 86 & )T MR AL 24, W
REICH 5125 (51,52), LLZfubd 2 oD%, RFTMELET L& %

nl

BIRIZEUT DIMFEZEIC W CTRREIZBE B L7e W 2 E R E STV 5 (46, 47),
ZNHDFERIZONWT, UM RTAREEEZE 272, ST, REBERKD

FAEIZ DWW T, BMEMIZF1T % Transforming growth factor B-activated kinase 1
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(TAKL) OBEEEIZBE T 2HFE 2 B 2 72 (53), WA 1T LAUE, TAKL EIUHEH
EHNZ X 2 F IR 72 SRS T R o LIRGEIE 237208, B A RIRIC
K5 TAKL OEMIRZRHEIZ, TOMEREOHBUC LY | REEN LRI 2
Vo ZAUT—FEOAEMREFEME, T70bb H 2RO MR 72 K AN 3R AT HT
e 2 R T D REEZ R L TEB Y, TLR 7 F BN T T H 74—
531 DB R OERREE 2 £ H LT D ATREMENR S 2 B 5, IRIZ, TLR4
& TLR2 ORARMEN BB 2 72, TLR4A & Rk, TLR2 TN ZERAETEAUIZ I T
HE KRB A2 Z LRSI TWD (54,55), — 5. TLR2KO ~ 7 A /3 1
Pk U CHREMER 2 R E oo LW OIS S BITIXTLR2 O Y Ty R
B2 X0 MR fEE 26 L ChRiBER 2R L7 &) EREEFET HHmE L &
% (56,57), T HDHEEIL, MHFEZEHREICIUVT TLR2 & TLR4 728 572 1%
T HAREMEZ R L TEBY, MZAEILEDOT X7 % —43F L 72 5 MyD88 73 ik
EMPEEICG X D EZARPICL TV ARIEEELRH D, b I — DD ML
L TEZLNT-DON RIS 5 TLRA O Ty 7 F LV DfFAETH
Do

NOX4 | mRNA L~V THE SN LHFHENEDORZETH 5, MEDHIELD .
NOX1-2-3 L %721 NADPH oxidase activators (NOXAs) <> NADPH oxidase
organizers (NOXOs) O L 5 A — T F AP —RF2HLEE LN LA LN
TWens, ZOIEMAL A I =X NIARB ThH o7z (58), Zh b DK S
Tk ~7z TLR4 & NOX4 OBFEMEICEE T H4F%8 (38) 12N x. T4, NOX4KO
~ U AR MR LRV REEN 2R 2 E AL E 72D (36). i
FIESRRRICI T H TLRA & NOX4 OBIH A5 < BT,

VLD 50 B ANFZE TI, ISR BT 5 TLRA OE | Tty 7 v &

LTD NOX4 OEEEIZOWTHRA2ITo 72, fifk. BMEO~ 7 2Lk E b



JHIZ3UV T NOX4 KON TLRA 28 & BIZHRBLEA L, ZFNOBEFET L2 &,
FE Mt D~ 7 AR FB VT NOX4 & TLR4 NIk 2 = & BNG MR M.
JRREIZI VT TLRA & NOX4 MEHEHNCH BT 2226 Lz, &
7o W MLE T /23T TLRA OB R SUTIEFLFRIBEE 23 NOX4 D%
Bl EA 28 L, M RIS L A b/ = F e b XA F LA EIEIT S 2 & &
RLToe ZNHORREND MEMIFTEIZI VT, TLRA OIEME(KIZ L D NOX4
DEHE - IEM LS, ENONEEMICHES L, ROSS°RNS #E4ET 52 LT
Fbd R B 2 R OV iR R S 2 5| & i 23~ 2 & L F 72 TLRA OBIRAYRAE T3
HFERIPRED 2 6 OMBEGEZIHIT 5 2 & R S LT,

IHE TEM SN ML OARIIZED HHES SN D MR IED A I = X 1
Z Fig. 9 127, MEMIZE > TREOMIEPSEEIEL, ZHITL > TRED
DAMPs 23t &%, DAMPs @ 1 5T b HMGBL [ K O AL A &
S, U A RE LT - ENRE - 70 TS, Bix ey A 7 O/
FZA/ER LR GE 2 b S5, Lol HMGBL OfigttiZ@aE i =
D ZDOHAHEITIHET D720, HMGB1 O 4 TIEAMHIR T LI £ T TLR2 <
TLR4A NEVE L S Nt T 2B 2@ 2 2 L 28 TE 7220y (28,59), LA LilT4E,
AR 7p HITHIIEANIZ BV THUER(bEE R & L CHERES % Peroxiredoxin 73, i I8
BAZ B W TSN i S5 2 & T DAMPs & L Cfii & | RRICEEZAMEICHE <
SMEHICBWTTLR2RPTLRA 2T L TRIELZ G S T Z ERHALNE > T
W5 (60), ZAVDHDHENG | BEEAMEBILRRICB VTS, TLRA EirHARE
BRI, 37—k &0 ) ZORREOKES D, ISR
AT LA OB O Z I LEET 5 2 & T, RIEDIFAE K ORIEDFiHE D
IR L 720 | MEEIERRBICER R EL 52 L EZ2 b5 (Fig 9)
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VL, AE T, TLRA OISR E DN MIEEN 2 AT 5 2 L 2B BN
L., &51Z, TLR4 OEF Fiiy 7 F /L LT NOX4 NEHEMICES T2 &
Z R U7z, Loy LA, TLR LIS B ARG RSk 2 LR RSN TEY |
A IERIAEIZ 35UV Th TLR LSO BARIESZ R IENRIE & F 0 | 1R F D
MR L R D AREMERE 2 iz, £ 2 CRE T, IMEZERREICE 5+ 2 5
FARSUEZRIRDOER L . TO Ty 7 IV ORFEER & L TORREMEIZ O,
THREZ1T-> 72,

Ischemic stroke

e @
) pAmPs @
®
A i
®

AP-1

V V Transcription
o= o ="

Inflammatory cytokines, MMPs
T —

Figure 9 Putative mechanism for TLR4 signaling and effect of resatorvid on transient
focal ischemia. TLR4 is activated in response to damage-associated molecular patterns
(DAMPs). NOX4 is induced by, and interacts with, TLR4 in cerebral ischemia.
TLR4-NOX4 pathway leads to inflammatory cascades, resulting in brain damage.
Resatorvid binds to intracellular domain of TLR4 and interferes with the ensuing

cascades, thereby protecting against ischemic damage.
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RIENZ BT % B RGIESZ K Mincle J OF Syk DB

dr

B RS

MARTAREA] rt-PA X, ZO I Y 2 7 s IR AT RERF IO HI R B 0 . D
i VI FE EB A D H%IZ & & F 5, MR 2 H 1 & L2 38ANZ Wz - T,
ZNETIEEAETANTOBHKARD KB E D> TWD (12), 2D & 5 22
G2 % B2 AR IR ZEIRRE B B TR OB SR E N S AE S
720 FREAIR D A HE S A M T ZIVE TORRME &, ARiiia, i PR
fa, 2RBME (7 A Fath A B, mEFEEGME (R YA b)) KOS
ERETR DM & 2 b ML OM AAEM 2 @ FERYICHE X 72 Neurovascular unit
(NVU) &0 )& ZRER &3 D8I 7 b &e (61), NVU 213 2 M
T OSBRI O R EAE A A3 3 > TIE U TR & 2 W (304 i i1 BE P 1 Z R B 23
MERF T & MBEZENRBIZ TN b BRI B 2 KIET 720 JBRIZHT- > TIZ NVU
O#EEZHETE VNI DO TH D,

RIEIT, M2 Pl ickkx o x y hY—27IC X VB ERD
(62), AT TIRRIZ L 91T, ZORIEITERGIEZRIENIE L 72> THIAS L
HZEDNHBENETRo TS, FktE - WIEMEZ DT HREDOHEZ RO Y T
v R ERGEZHMIC L - T Hakk) LIS, ZhUcthnaE g n ik
Z 5, WREEEIRREICR VT S, BILE OMIEIEIC > THRIH S NEME Y
v R E | BIRGIESZ BRI D 2 & CRIEN LA Rt S, 7T TLR2
KONTLRA N EIZHETH Z Ll ST (54-57), RIFEICBWTEEHIZZ
DO, TRbbLRIELF S ARGEICER L, HRGIEZAN TLRA O IR
& L COFREMICOW TR 21T o7z, ZOMER, ~ 7 AMEIMRIES 1B
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WT TLRA ZHET 2 Z & TIMOREERN RO N7 2 L b FETEOMIL N5
BT DRIEL. TLRA OPRLFEIC X o THRARM THE+ 25 2 & THRERMNIZ
NVU RS b L E 2 b,

—Ji. WIEMEY 7 R @3 2 B RGBEZAFIRIL TLR LM bW\ < Dinfr
£ 5 2 ENHmE SN, BUEE TIZHM LA TWD HRMEZAIRIZIL, TLR
DIEHMNT, Nod-like receptor (NLR), RIG-like receptor (RLR) M T* C-type lectin
receptor (CLR) & 5 (63-66), Z D Z &1x. TLR OANRIEDFREDE M & 72
LT TII RN L 2ERT 5, AIEICKIT 2MEL GO, IMEZERREIZ I T
% TLR OB HIZET A I E THEMSN TSR, Zhb TLR DS A
ROEZ RO GIZONTRT L A EMENR RSN TR, T TAET
X, SPEHIMEEZE IR O RAERY & T2 V155 B ARG S SIR A BRR L, B
K7 OIRFAER & L TORMREMIZ DWW TR L7z,

CLR ®—"IZ, Mincle &\ 9 KNS, IH, Mincle 1LHEEZH D K
T ELTHELAR L nm—RA Y I a—/Lfg (trehalose dimycolate: TDM) 72 E'iZ
Mz, FERIIRZ N 5 2 & vEis Sz, [FIRFIZ, Mincle 23509 2 LR
DARL, HSFEIZ NS S 7% SAPI30 & W I X 7 EH T %
ZELHBME o=, £, Mincle IZ TR 7L E LT Syk VD) FF—
PERBETHZERMOENTWD (67-69),

INHORANG, AETE, MEIEHEBIZEBWTS, EilLd 5V TR
B 52 K DMV RO SAPL30 DSMARSM i &, ZiZ ko T
Mincle/Syk Z25E ML S RIEDFEA FFFEDHE R & 72> TV D & DIRFLZ LT,
BatatTo7z, £, v~V AMEMLFFERET VA O MMEEREREALZ M
W, EIMAKIZE T 5 Mincle DFEELL NRFIEIZOWTHEFT L7z, £72. Mincle
B & Mincle B & > X7 B OREFHAZALICOW TR Lz, &2, IMEMLH
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T FEMGLRRR S 1% 35 Syk BHEA Piceatannol OLRFESEHIZ W TG L
72, S BIT, Piceatannol OXRFEIEH OIERBEF O —lmZ &M T 5 72D1Z,
NVU A R Ae L2 B 54~ 5 K- 125604 % Piceatannol D 52282 DWW THRaET L

7’*4
—o

H 28 FEBRME R OTT A
2-1 BB

anti-CD31 antibody . anti-ICAM1 antibody . anti-VE-cadherin antibody & O
anti-SAP130 antibody %X Abcam (Cambridge, UK) . anti-Syk antibody M O
anti-phospho-Syk antibody (% Cell Signaling Technology (Danvers, MA, USA),
Fluoromount™ (X Diagnostic BioSystems (Pleasanton, CA, USA). anti-Claudin5
antibody & TF Hoechst33342 |3 Invitrogen (Carlsbad, CA, USA). potassium chloride
X Kishida Chemical (Osaka, Japan). anti-Mincle antibody (% MBL (Nagoya, Japan).
anti-CD11b antibody, anti-MAP2 antibody A TF anti-MMP9 antibody (X Millipore
(Billerica, MA, USA). Alexa Fluor 488 F (ab’), fragment of goat anti-rabbit IgG (H+L)
antibody M T* Alexa Fluor 546 F (ab’), fragment of goat anti-mouse 1gG (H+L)
antibody (X Molecular Probes (Eugene, OR, USA). Blocking One-P., Sodium hydrogen
phosphate 12-water, sodium dihydrogen phosphate dihydrate & T* pentobarbital %
Nacalai tesque (Kyoto, Japan). O.C.T. compound (X Sakura Finetechnical (Tokyo,
Japan) . 2,3,5-triphenyltetrazolium chloride (TTC). protease inhibitor cocktail .
phosphatase inhibitor cocktail 1 } T phosphatase inhibitor cocktail 2 | % Sigma-Aldrich
(St. Louis, MO, USA). anti-mouse HRP-conjugated IgG. anti-rabbit HRP-conjugated
IgG & OF anti-rat HRP-conjugated IgG < Pierce Biotechnology (Rockford, IL, USA).

BCA protein assay kit (X Thermo Fisher Scientific (Waltham, MA, USA). Piceatannol
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/¥ Tokyo Chemical Industry (Tokyo, Japan), Can get signal solution 1 } TF Can get
signal solution 2 (X Toyobo (Osaka, Japan), M.O.M. immunodetection kit I Vector
Laboratories (Burlingame, CA, USA). anti-lbal antibody. sucrose, ImmunoStar® LD

KON paraformaldehyde (PFA) (3 Wako (Osaka, Japan) £ Y ZilZiUlEA L7,

2-2  FEBRITIE
2-2-1 FEBREW

B A ddY #EPE~ 7 21X Japan SLC (Shizuoka, Japan) £ ¥ BEA L 7=, AiBrIZ
AWz XTO~ T A (22-289) 13, IR 24°C (FFA#iDH: 22-26°C), &xiE
T8 55% (FFA#LDH: 40-70%). FAREFS 12 B (MR ZFRi 7:00-7F-1% 7:00) (Z#E
FFSNTIE BIERKRFZOBMEE ST, 77 AF v 7 fr— (fit 245 x
175 x @S 125cm) Z AV, BHFAK FIZEEEE (CE-2; CLEA Japan, Tokyo,
Japan) |2 CHIH L7,

FEREAT O T T - L, IERIER R FEMEE - B ERE B IC®imE
BRRGEH R 21TV, FFA 250 BT L7,

2-2-2 =~ U AHPRIMENIRPAZEE 7 L OAFRE MR e OFFm, BEZEATE O I
B OVHEM AL

SEBRICIT, 45 WS ddY REEME~ U A2 L7z, FIROBRORICIZ, /N
Wy ks (Soft Lander, Sin-ei industry Co. Ltd.) % vy, 50 A 70%, g7
A 30% NIZIUTHRIME AR X 23 % isoflurane %, BREMHERFICIZ 115 %
isoflurane Z M L7z, Mii%, Flrd M OFiE Em K 23 EHE T 2 £ TRl
T CHERF LT, AR RIKENK (middle cerebral artery: MCA) DEAZEIL,
filament 2 F-Z4F AT 5 Z L2 XV EE L2 (Fig. 2), 7205, ERIEKEE T
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12T, A MCA 123U =2 U IHETR &4 (Xantopren+ Activator Liquid) (Heraeus
Kulzer, Hanau, Germany) T %t¥m % % - 7= 8-0 nylon monofilament (Ethicon,
Somerville, NJ) ZSHER2 AT S Z LI2 X VPAZE L 7= (MCA occlusion:
MCAO) (42), PHZE 2 W[4 (B isoflurane & A CRREEZE A L, filament #4:
TAEGI &R Z LT, 2 AR ML AR T 7 VAER L7z, Rl 24 BpfEz oaf
PRAER 2 E LTz, £ O%MEA L., BEZEARRE 251 L7z,

FRERFESR 1L, Fig. 3 ISR T M - THIZE - Gidk L7z, $72bbH, 0. Hio
ToAPRER e U (IEH), 1. REREF Y OMZH#Hi< 2, FrxrHoE ST Z &
bbb D (BIE), 2. 20T/ LEICEL (FRE), 3. TR, b LIE%E
DL THRZREER S5 (EE) O 4 BT TAaT7{b Lz 43),

FEFE(AFE O FHAIIZ X, mouse brain matrix (RBM-2000C; Activational Systems,
Warren, MI, USA) #HW T RIIMZ RIS 2mm T ODEITEH Y o725 250
B EEH Lz, £Y A % 2% 2,3,5-triphenyltetrazolium chloride (TTC) < 10-15
G LT, B ORENLIZT ¥ # V1 A (Cool P1X4500; Nikon, Tokyo,
Japan) % HWTHEEk L. Image J (http://rsbweb.nih.gov/ij/) 7% F V> CHEZE S 2 H
ELTo, AU ORZEmALD HRZEREZFHI L7,

Piceatannol I 0.5% carboxymethylcellulose (CMC) (Zaf#E L Tl L, IWIEREC

130.5% CMC OB K 24 A L 72, 21 30 73 8if & OVFFE T L 1% | Z Piceatannol
(10, 50 and 100 mg/kg) % fENEAN (i.p.) &5 L7,

2-2-3 U= AKX Ty MR
~ U A LML 24 W2 ICER L, I & A L7=#%. RiiKSEsR2~ 5 5-8 mm @
JEX 3mm OREIR 280 o 7e, U1 B 7o 2K LTe T 7 A vy — L
8 X BAMEE T O AN A BB U 7o, BUEE U 720 i, RIPA B8k [1/100
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protease inhibitor cocktail, 1/100 phosphatase inhibitor cocktail 1, 1/100 phosphatase
inhibitor cocktail 2 &A1 IZ AL, RETVR— ML LT,

B R ERERRE LY TV E 5-20%DAKR Y T R4 (SuperSep™;
Wako) % W CESKENC XL v BB L7, vk#htk. 7 /L% PVDF & (Immobilon;
Millipore, Billerica, MA, USA) (ZHRE L7z,

#5754, PVDF % 0.05% Tween 20 %45 50 mM TBS (TBS-T: 10 mM tris, 40
mM tris hydrochloride, 15 mM NaCl) T#HE L. 0% 7 ey X7 & LT
Blocking One-P |Zi2 L, =R T 1 KR & 5 L7, BENEZ TBS-T THifik.
Can get signal solution 1 TAR L 7= —RHUKIZIR L, 4°C T—BERE 5 L7, B85
5% TBS-T TyEiE%. Can getsignal solution 2 THIIR L7= —WkHiikiciZ L., =ik
T 1T 4°C TR & © L7, B85 %4 TBS-T THEif44. ImmunoStar® LD
IZ 5 43R L7z, £ ®%. Luminescent image analyzer LAS-4000 UV mini (Fujifilm,
Tokyo, Japan) K O Multi Gauge Ver. 3.0 (Fujifilm, Tokyo, Japan) % W THiH L
7

—RPUARIZIL, anti-Mincle antibody (1: 1,000). anti-SAP130 antibody (1: 2,000).
anti-phospho-Syk antibody (1: 1,000). anti-Syk antibody (1: 1,000). anti-ICAM1
antibody (1: 1,000). anti-Claudin5 antibody (1: 1,000), anti-MMP9 antibody (1: 1,000)
X% and polyclonal anti-NOX4 antibody (1:500) % 7=, —RHUEICIE,
anti-mouse HRP-conjugated IgG (1: 2,000) X (% anti-rabbit HRP-conjugated 1gG (1:

2,000), anti-rat HRP-conjugated 1gG (1: 5000) % H 7=,

2-2-4 AR Yeth,
2-2-4-1 D) /RS
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~ 7 A% pentobarbital FEEE T TR, ~ U X Z A7 (Atto, Tokyo, Japan) %
HAWTAERREKE L LBENITEALU TR L, & D% 4% paraformaldehyde &
# 0.1 M phosphate buffer (PB: pH 7.4) (kR Eik) % 10 s3EA L, Hk % [
E LTz, £O%, A H L. RIEEE DS —BiE Uiz, EE L7 25%
sucrose &4 0.1 M PB (pH 7.4) #RIZ 24 BRI+ 2 L TR n—R@EH L, =D
iR aEH# % T O.C.T. compound HHCHURE TR L7z, WFE L7/l O |
cryostat (Leica, Tokyo, Japan) % VT, -20°C H, JE X 14 um O8J}1 (Bregma
D 0.4-1.0 mm FHIES) Z2/ER U7, fERL7-0IF %2 MAS =—F7 4 7 &h
Tm AT A K7 F A (S-9441; Matsunami, Osaka, Japan) (ZBLfF LT, -80°C THRAF

L7,

2-2-4-2 HOCREGLE

QeI ~ 7 AR D) A A4-80°C L 0 B Y i L-20°C T 1 RrfiE Lzig, =
16 C 10 4y [z 8 =&, phosphate buffer saline (PBS) (2% L C O.C.T. Compound
Vel Ui, & MHEBRDIA X, BeEFncli-NZ 7 ¢ > L7z, super PAP pen
(ZYMED, San Francisco, CA, USA) & THUNE D 2 B < 72 DIz B v o J85 PR %
FH A 721 . M.O.M. immunodetection kit 32/Z 10% normal goat serum C 1 K§f#] 7 &
X7 LT, ZD%, —EUEZ WT 4°C T—BERUS, ZIRPUKIC T 2 If
[ 5 i, Hoechst 33342 (1: 1,000; Invitrogen) % =RiEC 30 45 M B his &,
Fluoromount™ (Diagnostic BioSystems, Pleasanton, CA, USA) (Z CTHEf A L7z,

—RPUARIZIZ, anti-Mincle antibody (1: 100). anti-CD11b antibody (1: 100).
anti-lbal antibody (1: 200), anti-MAP2 antibody (1: 100), anti-Claudin5 antibody (1:
100) X {& anti-Syk antibody (1: 100). anti-VE-cadherin antibody (1: 200) X (%

anti-CD31 antibody (1: 200) % v /=, —¥k$HUikICIL, Alexa Fluor 488 F (ab’),
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fragment of goat anti-rabbit 1gG (H+L) antibody (1: 1,000) X (X Alexa Fluor 546 F
(ab”), fragment of goat anti-mouse IgG (H+L) antibody (1: 1,000) % v 7=, Gl iX

Hofl i L — Y —BE%EE (FV10i; Olympus, Tokyo, Japan) F CHEIZZ L 7=,

2-2-5 AT FHIMRAT

FEERAE RIL T RN O EHERERR S (mean £ S.E) TR L7-, SRR
IZ. STAT VIEW (SAS institute, Cary, NC, USA) % H\>, —REMILL# X Student’s
t-test, ZZHEHILLHLIT Dunnett’s test (2 L VAT o7, AR5 %Riix AEEF D &
L7

93 HI SEERAE R
3-1 M i AR REIZ B 1) D Mincle @ JRITE

Mincle F5MEDAIIARE 2[R E 9% 721, = 7 ARz (MCAO) FHERLE T /v
MO MM ZEEEAEAZ VT, ot “EmYE 2T o7, IR 22
e, ~ 7 AR MAKIZ BV T, Mincle X OSiEffild~ — 41— T 5 lbal D%
B EANRED B (Fig. 10A), ~ 7 AEMMKTIX, e~ —b—Th 5D
CD11 BEMEMIfRIZ 31T % Mincle % /37 B ORBLAFED Hiv223, Ibal BaitH
IR W TIERBD bR olc, £lo~ U ARMA T, MM~ —0—T
& 5 MAP2 BE I, i N R~ — 47— C & % Claudin5 B5 % ie & O Mincle
DT> 7T/ Th D Syk BEtE#aIZ 351 5 Mincle % > /X7 B OIREBLNFRD &
7= (Fig. 10B), b MMFFZEREEEARIZIBW T, <~ v A[[EEE, Mincle &N Ibal
DB EFPFRD 5z (Fig. 10C), b MMMEZERFIEATIL, ~ v AR,

CD11b, MAP2, Claudin5 } O Syk [5MAHAEIZ 31T 5 Mincle & > /X7 DR ELHFR
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DHNTZ, —Ji. v AL TR Ibal BIEMIICEB TS Mincle % X7 D
FELDF O b vz (Fig. 10D),
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Figure 10 Localization of Mincle in brain tissue after ischemic stroke in mice and
human by double-immunostaining of Mincle and marker proteins. (A) The expression
levels of Mincle and Ibal were upregulated after ischemia. Scale bar = 20 um. (B)
Mincle co-localized with CD11b, but not Ibal, all of which are markers of immune cells.
Mincle co-localized with neuronal cell marker MAP2. Mincle co-localized with the
endothelial cell marker Claudin5. Mincle co-localized with Syk, which is the
downstream signal of Mincle. Scale bar = 10 um. (C) The expression levels of Mincle
and Ibal were upregulated in human stroke. Scale bar = 20 um. (D) Mincle co-localized
with CD11b, MAP2, and Claudin 5 in human stroke. Unlike in mice, Mincle also

co-localized with Ibal. Scale bar = 10 pm.
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3-2 B FEEVRAEIZE T D Mincle K ONBFEK 1~ DFRRFIZ AL

it S8 REIC 35 1T 5 Mincle X ONBEER - (Mincle @ U 77> K Té % SAP130
72 B TNZ Mincle D Ty 7 VT % Syk e OV p-Syk) DRREFRY 72 28 8h & Frat 3~
L1, ~ U ARE M (MCAO) FREEVEE T V& VT, i 2 K% 72 5 ONC
FREDT 4 WPl #% . 10 WPfil#, 22 PRI KRN 3 B DX RV EHEBIEZ T =
AH 7 ay MEIZCHH L7z, Mincle . OBSHER 713, B 2 B##% 7R 5O
(I FFREE 4 WEfEF2. 10 FRRIZ LU 22 RIS W THEL ESA L2 (Fig.
11A-D), Mincle K U SAP130 (LR 1Ml 2 Ipf] 12 DI Bl &4 ' — 7 (2, FHEdR 22 IKf
1% £ TRA DT 2803580 bl (Fig. 11A, B), —77. Syk & OF p-Syk
IREIL 2 FFEIRICHEIL A L. 22 KefElfR £ TR D238 0 S 7z (Fig.
11C, D)y WD Z 37 H b DT 3 AR IZHEL L H-J 2 MEHmITEE D b v

h-o7= (Fig. 11A-D),
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Figure 11 The time-course of changes in protein levels of Mincle, SAP130, p-Syk, and
Syk after reperfusion following 2 h of focal ischemia in mice. Quantitative analysis with

western blot shows that the expression levels of (A) Mincle, (B) SAP130, (C) p-Syk,

and (D) Syk were significantly increased at 2 h after ischemia and at 4 h, 10 h, and 22 h
after reperfusion, but not at 3 days. Cropped blots are used in the figure. These gels
were run under same experimental condition. * P < 0.05, ** P < 0.01 vs. control, n = 8.
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3-3  JIMHE M ARV IR 5 1264 % Piceatannol O]

M FFEVRIE T 162 Syk OB FIILE O B2 MG 572012, v v
AR L AR (MCAO) 7 /b4 AT, il 30 43 A& OF 2 IRe (] I . A O
B 1% DA 1T Syk BHLEH Piceatannol (Fig. 12A) (10, 50, and 100 mg/kg) % i
W o(i.p) &5 L, BmMAE#ER 22 FFR%ZICEW T, R G SR LT
Piceatannol % 5-#F 131 EKAFANTIMOREEIE M 2358 & 41, Piceatannol 50 mg/kg
512 X0 mifKSeEE 5 10 mm, Piceatannol 100mg/kg 4% 5-12 X 0 BiAMSEuE 2> 5
6. 8 &N 10 mm OFEZEMEAEILA EICHf S 417z (Fig. 12B), F7-. Piceatannol
100mg/kg £ 512 & 0 BEZEARRITA RIS S e (Fig. 12C), S bIZ, Wbk
HRE & Lhig L C Piceatannol 100mg/kg ¢ G- #1236 TR M DT IC & D IEIT A
B <7z (Fig. 12D),
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Figure 12 The protective effects of piceatannol, a Syk inhibitor, on infarction and
swelling at 22 h after reperfusion following 2 h ischemia. Brains were removed, and the
forebrains were sliced into 5 coronal 2-mm sections. Sections are identified according to
the distance from the frontal limit of the forebrain. (A) A representative photograph of
TTC staining of 8-mm front coronal brain sections (2 mm thick) at 22 h after
reperfusion following 2 h ischemia. The upper panel is vehicle control, and the lower
panel is piceatannol treatment (at 100 mg/kg % 2, i.p.). Pre- and post-treatments with
piceatannol (B) at 50 and 100 mg/kg significantly reduced the infarct area and that with
piceatannol (C) at 100 mg/kg significantly reduced the infarct volume. (D) Piceatannol

at 50 and 100 mg/kg significantly reduced swelling. * P < 0.05, ** P < 0.01 vs. vehicle,
n = 8-10.
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3-4 Micle Fifis 7 /L%t % Piceatannol DO1EM

Piceatannol D iMPRFENEH DIE B 2 A3 272012, ~ v AR MR 22
IEMt% (Piceatannol 10, 50 X% 100 mg/kg % 5- 22 BE[E1#) 128515 5 p-Syk KLY
FEZET REIZ B G- 2 REFR DR - OB OV TG L7z, FEBICIE, Rl
RE 22 B3 #2 O RE ML ~-BR M OMATFARTEE DI - ER 22 Fl e, R ML AR & - T
L U 7= p-Syk 14, Piceatannol £ 5-12 & ) H EARTFHIZHH] S AL 5 A 23558
¥ B, Piceatannol 50 M OY 100 mg/kg % 5-EEIC B W THEIZHH <= (Fig.
13A), ICAML (X HIMERD M N fd~DfE S ZEET 2R+ TH Y . MEIm
FEREEICES T Z ENMbN TV D (70), EIMFHEIC L > CRE LA
L 72 ICAML | %, Piceatannol 2 5-1C & 0 I EARAFHNZHNH] S D 255860 S 2,
Piceatannol 100 mg/kg % 5-HE(Z W\ THEIZHH S iz (Fig. 13B), MMP9 (34
YN ESREEFR OO TH Y | ME NGO LR Z 5 L, BBB & il
SEDH T & TIMIRIE, RO A UMM L Z5 SR T2 L nmbn
TW5 (71), B FE#ERIC L > THREBLESA L7 MMP9 X, Piceatannol $¢5-12 &
0 EARATHIZINH] S B Em RS S 4, Piceatannol 100 mg/kg B¢ 5-#EIZ 30
THEIZHH S 47z (Fig. 13C), MITITMIMHEEIM ., T 70 B ilE & OWE 2
ZHIRRT HDENAE L. 2 OBEICITMREE SO Th B EM/ G E
BREBZH - TWD, ZOEEMKGOERERETHDHMEM AT 72BN T,
Claudin5 |30 R 7B & 29 D5 X7 B Th 5 B FHETRIC K > TREMK
N L7- Claudin5 iX, Piceatannol #4512 & 0 Al EARAFAOICIRTE S L D 3R
5. Piceatannol 100 mg/kg G- REIZ B W CTHBIZER#E S 7z (Fig. 13D),
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Figure 13 The mechanisms of the protective effects of piceatannol after cerebral
ischemia. Quantitative analysis with western blot shows that the expression level of (A)
p-Syk was increased at 22 h after reperfusion, and administration of piceatannol
intraperitoneally at 50 and 100 mg/kg, i.p. significantly reduced p-Syk. (B) ICAM1 was
increased after 22 h after reperfusion, and administration of piceatannol
intraperitoneally at 100 mg/kg, i.p. significantly reduced ICAML1. (C) MMP9 was
increased 22 h after reperfusion, and administration of piceatannol intraperitoneally at
100 mg/kg, i.p. significantly reduced MMP9. (D) Claudin5 expression was decreased
after 22 h after reperfusion, and administration of piceatannol intraperitoneally at 100
mg/kg significantly ameliorated Claudin5 expression. Cropped blots are used in the
figure. These gels were run under same experimental condition. * P < 0.05 vs. control, *
P <0.05, ** P <0.01 vs. vehicle, n = 5-6.
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FAHN B

ARETIL, IMEZERRRICHB T D H -2 AREZ R EROBREZRET 52 &
ZHHE LT, Mincle ®JR{E, Mincle & OBEK -0 &% /X7 B3 BLEDZAL
IZOW TR L2, £72. Mincle ® Tty 7V ToHh 5 Syk DBHEAI Piceatannol
DR ERENEF KO OERBEFIC DWW TR L7, ARRRFHZIW T, M i i
FHEVEIRREIZ IV T Mincle & > /X 7 I3 5B BA- L, M, ARRsHi & OV
BN IEBLT 2 Z & Mincle U 57> K Téh % SAP130 # > 737 B Mincle
DT T FTNThHD Syk ¥ L _XTH R OZEDIEHRTH D p-Syk # /37 'E

W ERTHZERHLNE -T2, Fi2, Syk FHEAITH % Piceatannol @
BRIMEDRE S, ZFOIEREF & LT ICAM1, MMP9 X U* Claudin5 73345
TLZENHELMNL ST,

~ U AR MR E T L OV e M EFEEAZ WIS AR KD
JIbd . L FFEE AT R L2 35\ T Mlincle [3RERLDMINLIZFE BN GE O bz, ~ U Rk
MAKIZIBVT, Mincle 1 Ibal & 3LJFTENFRD bR Do 7223, R U < Sz
~—W—T&k5 CDllb LT FENRO LN &, b MYFEEREEAIZ
W, Ibal XU CD11b & LFTENFED HiLlz, Ibal DFEAEIZ SOV TIEI AR TH
DH OO, MEFERREIZIB T Mincle [30/E MBI R BT B2 b, &
7o~ U AME M AETRET VRO MMEIEBEIEA L BT, Mincle (TR
Hild~—A—To 2% MAP2 K OMILE N EMifld~— 71— T& % Claudins & £/R1E

SFROHNTZZ &, Mincle TR & OMILAE NGB BT 5 & &
2 BT, MG OMBEMAECT A h A MIBWT TLRY OFHL LH-
MMP9 DFEANGRD LIV Z ENHE SN TEY (59). TLR4 & [FIEk Mincle |2
DNThH, EMFEFOSFEMIZIZE T D Mincle DFBLITZ N2 O MR B 12
H 705 8% RIZT AR D D & B 2 bivlz, EERIR~DIS AN KRR OMPE

52



ThOMHZEICHNT, v U X LA, b MNHEZEHREICZIS VTS Mincle XY
Syk OFBANFRD LAV Z L%, I IEIRRIEBAIC BV T, Mincle 2 TY Syk
METTZIRIER D &2 bivT,

~ U AR MR T ISR D & R B BLE ORI A AT IS
4 2 i P HE R B L2 35U T Mincle M ONGETR OO BEELIA] F-0D & o /X 7 B DFE B 157
WHER S 7z, Mincle XV ED Y 72 R T 5 SAPL30 1, I 2 FFffl# I K&
([CEEA S, FHEMRBR 2 ICHBUR T3 2EMAR O b, BRGESER
D [RF— 38 %k &0 DGR . KOV R Z AR TLRA 1Tk 2 22 NAEME
U ROMEE UG 28R BB IC B 5-9° 5 2 & 225, SAP130 LIAMZ & Mincle D
TEPE Y Y RBMFEET 5 ATHEMEIX & 2 A3, Mincle & Y SAP130 D & /3 7 38 B
IR L T2 2 &5 SAPL30 (H AN ZETR REIZ 35U T Mincle O
PV RELTHEET S EE 207, —J. Syk KON p-Syk [ZZ 1ML 2 K
BICHBL B U, R 22 BRI £ kBT AR Hiv, Mincle K OY
SAP130 & [T HIREFN T 1 7 7 A VR LTz, 2 OFER & LT, Sykid Dectind,
Dectin2 X3 TLR4 Efh D B ARGEZBFEDO TRy 7L LTHET L2 LD
W SATERY (72, 73), MEIERREIZI W TS 2D O B RBIEZHIED Tt
VT E LTHRET 2000 Tiden S ST,

LLEORERIZIM A, ¥4, Mincle KO ~ w7 A A ifi b 5 1 L -C il /E A
Z L (74). Mincle 2IMEEZEDIRIFRIERI & 72D 2 E RIS TV D, —H
AMFZEIZ I T, Syk 1 Mincle & b L CTRFHICO D IEEILS L TWD 2
L. Syk 1% Mincle LISt D BIRGIEZ FARD Ty 7 & LTHhilRET 2 2 &
MR I Tz, L7eh> T, IMEZEDOIHRHRIER & LT Mincle D472 57 Syk b
AR TH % IRetER R S 7z,
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Z ZCARBETITHIC, Syk OIRIEER E L CoOrREEL T2 2B E L
T, ~ U AMEMFHERET V2 AW, Syk BLEAITH 25 Piceatannol DFH %)
PEIZOWTHEI LTz & 2 A, U X MAERE T /VIZ81T % Piceatannol (2 &
% Syk OFEPEERIRHEIC LV | REZEmAL, IR IR K OVINR s i) & AU
2o MMFEZEIRARIZE T D Syk OFEMARBEENZ OV TIIRIZHA LI S TR
WS, ARIFE TR BTG R, BB MRS 2%t L C Syk BHEA| R788 12 &L A%
HEERNRO b & D s, M ORI FES 2% LT Piceatannol (2 X %k
EIEHPRO LNV IHEL BT DD TH o7 (75, 76),
A ZE R RB I B 59~ DR D 2 L X 7 O BLEDfRMNTIZ X ¥ | Piceatannol
DR RHEER OVERMFO—SRH b E e oTo, THE CEREINTMAK
OAMFTED HHEZR SN D IMFEZEIRRE D A 1 = X L% Fig. 14 1R, AWFSEICE
W, HRE ML FERERT IS & 5 Syk, BMZIEFBAL~D A IMLER DS - BHICE G5

e

ICAML1 } Of BBB OFHEIZFF 532 MMP9 OIEHAki%, Piceatannol $£5-12 & -
THIH SHviz, 7o, RIMFEERZ 2T 5 BBB O#ERKIK 1 TH % Claudins @
[#E X, Piceatannol 512 X o Tl S 7z, 2B DOFEERN S, Syk DOFEBS:
FIBEEIC L0 NVU 2MRGE S fL. ARG M6 S0 2 L VR ST,

B EMS TRz e B0 21 RERT G4 H E THRGEICET 20
WHRELWEREZZETIZZ LI2LD . WREDEERN~DRAIZ K D 0mEIS
BT Tl HORERBEZIZIU D E L=< OPNIRIVER B OFRIEMEH
Lkl ook b, MMEEIEFRETIX, Bl kv KREDOMITELIEZ Y |
fER, EHEMIIMAFAE LW T OREO B ORGP HB L, ZOHho—i
PNTEYED Y RE LT, WIEHEY B REABRBESREREZ RS Lz
T ORISR, RIS O SIE DR AEIRREER A £ SICHH LGS b
DEZZ DN, TNOLOEREREZ, FEHELITE 1 ELLAREIIHIT T,
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IR ZESRREIC 1T D HARGIE DB GO W THIE 21T o7, 5 1 = TIRE KR
EZRM TLRA O 7L O BEEN B X 552, K& TiX Mincle X%
TLR4 72 & & OBIHEMEDEHE S LT D Syk OIEENT K 550 B A Bimt L, EZE
SVERNCR T AIRIEIEN & L COFREMEZ R LT,

AR ZEIRREIC IV T L A BIRIEZ B D D WIFB MR O E OE 2 &
FERBIZ DWW TIIRTEA AIEZZ W, INEZEIRRBIZ 51T 5 TLR4 o 7 F /LR EE DA
s « PR L DAERR L W D BHEREE « & AT LD MREZERRE D #
a2 NEIZSETWOllm S H D, F—RKIZEDLND L OIT, B ITMRE
WICHEREBRTH Y . BRGEZRECEE S 7T OLEN RS & 2
IR PEI OMRRMEE IR & O K 5 REEEZ LT T IO THEMICIES
PoTELT, ZHOIRKIEMORE RSO AHTH L, 2ok 2l
RIZHDHDOD, FLIEROAETRLIZERBY ., TLR4 H D\ T Syk O HKES:
FIFLEZ XA DIMERRD B, 2D ORERNS . B IRGE TN IE ST E
T ORI IRIRIEIER) & T2 D T SRR S T,

55



i Q@
Ischemic stroke o © °

Cell death o DAMPs OO @
@

A

. °"

EEEEE—] Gy

222

v v

Transcription

Inflammation

Figure 14 Putative mechanism for Mincle and Syk in ischemic stroke.
Damage-associated molecular patterns (DAMPS) turn on innate immunity via receptors,
such as TLR4 and Mincle. The downstream kinase Syk drives inflammatory cascades
and cytokines, and the Syk inhibitor piceatannol reduces tissue injury induced by

ischemia and reperfusion.
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#3E KRHEAEZEESARMET — & ~X—2% 7= Clopidogrel

& Proton pump inhibitor & OFH AAERIZ B9~ 2 fi#HT
1 s

LR N2 BT, ANRIBFEEMTE A LR BFE=— A0 E W NEZER
PERNZ KT 2 0THER) 5 - DIRR & AT o 72, T D O LITRIESHITIBIT 5
BRI ZEIEREDOBBICE T 2 B2 b D,

ARIZEBWT, EHERBR CAMER L S MBI, BT 5
PR M OV FE MR BR N e S, 240 D ORG-S & BRIREER Y F2 = 41
%o AR N O IRRBROBAEEN S, VA ZIZH L TR T 0 v R ERFS
& DY A FIVEDTR D & KRR 2 A5 72 EH S 23 FRER O RRIR B TR S
Do LU 6, AREHFERNIITOIL D HRRBRIE I, ORBEE DK
WEITER Z 3 2 b TIIEHEFIED D7 @A ML Z R d 5 72 0128
—RBEEMERG L L TRV | ERIK CRIBE L 70 2Rk ER (milnd . Bihe
PR RE ST TR RE R 5 8 55) ORGHERIE A D 720 @IFER 72 B i COF 3K
WZHIR2SINZ G- BFHEZ SR E L TR BRKTHASN L REEDH 5
RIS L OFAERICETHERP AR LTS, @Z < 056 1 ERBORY]
B EREOFINE « RN AHTH D Z EEOHFINSH 5, Lo T, ik
IRFEHIZBW TS, BRBSED O H IS SN DGR & UE - 370 - %157
HWENRH D,

Clopidogrel % I i MERM I A7 B (LR MEMN ZEARIE 2 BR <) 2 D FFFE I ) %,
MmARZERE A N b OFEBLIIFFIE 2 T 2 Hriln/ i & U TR < BRRAE A &
N5, PUBERE ST/ I & oD 3K dn & OFF AAENITERR ERE E /e~ T
BY., B THREMN DL LT, ful/Mr3E Clopidogrel & 71 kAR
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FHE%] (Proton pump inhibitor; PPI) & O AAERICE T 2&EmA L <Moo T
V5%, Clopidogrel i, [7] U < Hti/ M TdH 5 Aspirin EFH SN Z ERH Y |
Clopidogrel ¥, Aspirin BLA|, A0 IZE (B I A~ DU 27 % E5-
SHDLZERMOLNTND (T7), WMEDOHFE LV | PPHIHUL MFEIC L DH
BRI A N 2T 5 2 ERAmESNTEY, a3 RTA K74
> CliL, Clopidogrel & UF Aspirin O HUIfL/MRA] — A GFFA#E I X 5 IE0E H i1
N2 hOFHiE HIIZ PPI ORENHERS TS, IEEE HILA =2 M Tt
% PPI OZNRIT T — A = b —/UiESE (78), =As— BAIFSE (79, 80) MM
LB (81) TRHliSH TWD A, RERICEBW IR STy,
L L7223 5 PPLITIZ, Clopidogrel DIEVE(LIZ 2B 72 CYP2C19 ZFHE T 5 1E
F723% v . Clopidogrel &M DA% i) &8 5728, Clopidogrel &
Prin MRVER 208095 S8 2 f[REMEDR H 5, mEOBIENFE L Y . Clopidogrel &
PPI & DWW AENETITMARZE S A N M BE 525 2 EmE STy
% (82, 83),2009 4F 11 A CKERHEFSF (Food and Drug Administration: FDA)
IL. Clopidogrel & PPI (omeprazol) & OFHAERIZET 2 LB E R H L,
2010 4 3 H. BRKEIHKMIT (The European Medicines Agency: EMA) 1%
Clopidogrel & omeprazol O ff S % L 5 #)E L7=, F£72 2010 423 H. FDA
L. CYP2C19 DAHNEMEIMEV VRS (poor metabolizers) (3 Clopidogrel D {EH 23
BEs L., LiEA X NOU AT BNEWAREEMEDN S 5 2 EBIEMIZEMNT 5 X
HHENE L7 (84), —J5. Clopidogrel & PPI OFEfIZ OV THARZER A X R C
KT DHEITIRNE T MM OTA RTA b ARINTND (85, 86),
RLEARFEZRICBN T, BHIY R L0 L OREXIENERMSI N TWDHA, 72
MCHBRICEERRE & DUENRD D LR SNIZFHNZ O, EAT
AR

BENS TBRAEZEMEER (f—o—1X—)] KO ZefdEs (71— %
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—)) OBEAANEEREIND (87), ZNETIAZr— L Z =TT L— L F—N)
FEH S AT FHNIR L TE L RWIC D 6, HukdE S Ihi MR B
TOHHEHUZONWT IR ONFBHINTNDL I EZ2HE R D &, HiktHE
FEOUFHUM IR FRE R T RICB O TRICIERE T REHZ LB 200D (87),
iR PR B C O FEAIFAM T XA P RIS AR AR CTh D, il A S OBl
2RI, RBCER OO Y 27 EREGD O A THEREH ZH - TV D,
AR, KA ERERH R RET — X ~<X— 2 (spontaneous reporting system; SRS)
OWEEIIIEM L TWD, SRS |  BRRRBR CIX R SR e o T RF D
AEFRORM, FFELHTOREMMN, R TOMTERLZ KB L 2242
PEREAAE N ATRE & 72 %, K[E Food and Drug Administration (FDA) 3430 E &
BN OBRBHREICL > THEEINDT —F~X—Z (FDA Adverse Event

Reporting System; FAERS) % Web ETZ/ABH L T2 (http://www.fda.gov/Drugs/

GuidanceComplianceRegulatoryInformation/Surveillance/ AdverseDrugEffects/default.
htm), FAERS (AR KRDOAERRHFERET —FX—2THY | WKRFEEL
Bk U7z 2 2 i il IR < R & T o (88-91),

HREWE Z WA ERROBITIIE, REFEEORERE%E, Ha D%
YRR BTN D (92,93), 7 FABIZHV B D HEEEICIE, PMDA
K OF T o HIEE A ' # — (Lareb) A3# LTV 5 reporting odds ratio
(ROR) (94). #=[E[E3K 5T Medicines and Healthcare products Regulatory Agency
(MHRA) 723M#H L CTu>% proportional reporting ratio (PRR) (95). A ARMEREES D
information component (I1C) (96), FDA @ the empirical Bayes geometric mean (EBGM)

(97) N BN TVWD, ROR OHEH %% Table 1 (Z< L=,
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http://www.fda.gov/

ATl FAERS & — % X— 2 Z T, Clopidogrel & PPl & O f 28 ks
FEE T R DI AR TERE A X b XTI HIfL A R MMZH 2 5 2% Et
L7z,

Table 1 Two by two table used for calculation of reporting odds ratios

‘Suspected event’ No ‘suspected event’
reported reported
Medication  Index group a c
Reference group b d

F2 ik
2-1 T—HY—XA

FAERS 7 —# |% FDA O — A A~X— (www.fda.gov) 7»H X — KL,
AFFHTIZIZ. 2004 45 1 H 25 2013 4F 3 A £ TIZ FAERS I8k S hie 7 — ¥ %
MM L7z, FAERS D7 — & ~N— 218, [EBRE 22 (8 BIE Bl 22 PR S AR E T
% ICHE2B IZHELL TV %, FAERS (I, JEBIEANE W (DEMO). BE3E 1
(DRUG), HEHLIEH (REAC), #FiEH (OUTC), 1AM # (THER),
W - BESAETE A (INDI) R OME@IE (RPSR) D 75D 7 7 A L X & 4T
BO KT 2T =T TRRIEZIC LV BEESIT 5TV 5, REAC ICRLH S
NI-AEFEROLPRNL ICH EEEEFKMHGESE Medical Dictionary for Regulatory
Activities (MedDRA) [ZHE#HLL TV 5 (98),

MENT X513 Clopidogrel (Plavix), Aspirin 2 T® PPl (omeprazole, esomeprazole,
lansoprazole, dexlansoprazole, rabeprazole X Tf pantoprazole) & L7, FAERSIZE
WT, EEIE, EBEME LT, —fk4. g, SUTIBHA S TREL TH
Do PEo THATRRIZIE, [l —EHEA D —k4 . s, T4 23 —H LT
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HhH ST nE7 5720, DrugBank 13 1400 LA E RSy - EHK S B 5 —fi%
A A DERPZENDEEBERT - X—ZATHD (99), Fxi
DrugBank % FAERS O[3 R ICHIH L7-, FAERS & DrugBank 7 — & ~—
A DFEEIZIE, FileMaker Pro 12 ¥ 7 F w7 =7 (FileMaker, Inc.) %M L7z, FDA
DOHELE (FAERS 7 — # ~X— 2 D‘Asc_nts.doc’ 7 7 1 /L&) (www.fda.gov) (27
WV, BRI DIEHRIE D OBEET DG SOV TUIET DR D I % itk 52 &
L. ZHLLET O TR 2> H BRI LT,

2-2  {HARRE LA 2 b R OWRRER O MARFERR A N2 b DEFE

SEBI O VD FEE O EF2 1213 MedDRA version 15.0. % L 7=, {H{L&
i A~ MCET2AFFRHBE OMMEIC1E. MedRA 5 7 i 57 50
(Standardized MedDRA Query; SMQ) T& % [Hilf] (SMQ code: 20000038) & #+
‘BRI ¥E (System Organ Clas; SOC) Th 5 ['HiEFEE ] (SOC: gastrointestinal
disorder) & HIZAET 5 68 FEDIEAGE (Preffered Term; PT) & v 7o, JidfsZE
B LeRR D AR TER A N M T 2 A FFERBEOMMIZIE, SMQ TH D

Mffeds K OER: ] (SMQ code: 20000081) & SOC Th 5 iRk (SOC:
nervous system disorder) & HIZEET 5 63 FEDIEAGE (Preffered Term; PT) % H
Ay

2-3  fEHT

AL H i A~ b SOE R R O AR ZE 42 A X M ITDW T, Aspirin,
Clopidogrel 1% PPI OfEARBLUCIKS X BRI LT, EWHEAIEROMITIX, K
Py Hric He-S & 17V, crude ROR 2 H L 7= (Table 1), ROR (3 e E il
THEE &S, BWEEXME & IR LT,
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WIT, T—=HX=ZAHET D ATREME D & 2 KK F 2B LTz, nY AT
v 7T N O THERLOMENNICE Y ROR Z#E L., n AT 4 v/ E
T WZiE, Aspirin, Clopidogrel &2 O PPl DIE Z A ATz, S BT, 2 HM D
HAERIA (Aspirin & PPI, Aspirin & Clopidogrel, /% U Clopidogrel & PP1) K& Tr3
FRIOZ HAERTE (Aspirin & Clopidogrel & PPl) Z#fHA Ai7=, % ROR
(adjusted ROR) ZHH T 572DICHWW=u v 27 4 v 7 7 VAR ELLTIC
~LTe,

Log (odds) = fo + 1A + [2S + p3Asp + f4C + fsP + BeASp*P + p7Asp*C + fgC*P
+/oAsp*C*P
(A = Age, S =Sex, Asp = Aspirin, C = Clopidogrel, P = Proton pump inhibitor)

ARETNELZAAFHBEOIENOET L LR L R EAEHE ORI IT LS
Pl a FV e, B 1 O BEE ATV, p<0.05 ZHatiA R &HIE Lz,
S K OWERI CHl#% L 7= adjusted model & FEFH#% 0 unadjusted model @ pseudo R?
ZHE M L7 (100), p 8 0.05 LT A #EHF2RAEA L Lic, 77— Zf#TiZid IMP

ver.9 (SAS Institute Inc., Cary, NC, U.S.A)) ZFH L 7=,

B3 KR

SR O FAERS 27— 4,746,890 14725, FDA OHELZIZHEWEHE T 5
FARE 3,522,995 hA A Lz, & 61T, Flin XM OFEHD L 1,265,093
fE&BrE | 2,257,902 (& fRBTIZ VN =,

TR A~ MBI 28 O s CEX4FRE, YE5I, Aspirin, Clopidogrel
XL PPIEA DA HE) % Table 2 (2% &7z, HLEHIMA <> MIBT 2 8E
1%, oo & g U TS A IS m Do 7o (p<0.01, tIRiE), TR Hif 1
~ 2~ @ ROR (95%fZ#HX[H) (22T, Clopidogrel 1% 3.63 (3.50-3.77), Aspirin
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1X3.09 (3.01-3.16) THYH., L HiZ2 % E[rl~7- (Table 2), PPIl. Clopidogrel X
(3 Aspirin O OA RN @R L 7o #i 5% % Table 31278 L7z, PPIIE I
IZ2UNT, Clopidogrel {3 H2>> Aspirin E4# H %113 16,999 -, Aspirin {# 2>
Clopidogrel FEf# ff51% 88,113 4:. Clopidogrel £ H72>> Aspirin f# f{]i% 14,490
HChotz, TNZENITKET D ROR (95%(EHEX[#) % Table 3 {2/~ L7z, PPI
FEME BN DUV T, Aspirin @ crude ROR (95%{E#E X [#]) 1%, Clopidogrel FEf#£
f1-C 3.08 (2.99-3.18). Clopidogrel {# %< 1.73 (1.59-1.88) ToH >7-, PPI{EH
FIZ> T, Clopidogrel f# F 7> Aspirin FE4£ F611% 6,035 £, Aspirin & 2>
Clopidogrel FEf£ F 11X 30,396 1. Clopidogrel {& FH 2>> Aspirin {5 F 4113 6,107 1
TH o7z, PPl ERHBIZDOVT, Aspirin @ crude ROR (95%f3 #EHIX [#]) 1%,

Clopidogrel FEff 1 T 1.51 (1.43-1.60). Clopidogrel fi {1 1.32 (1.14-1.52) T
o7, I ROR (BWEHXM), NI r P RT 1 v 7 EFEET V&2
TSR M OWPERINC X 0 3% L 72 78%% ROR (95%{E#E[X [E]) % Table 4 (27~ L7z,

P T T IR E T LD pseudo R? IEZFHZFH 0.0313 K TR 0.0209 T -
Too ZHAEMETH D Pou fr LV s DIEITA. folTIETH Y . TNEIMRIF
I E Toh o7z (Table 4), FLiin Ml 2 FI0FH OF%E ROR (95%(E X [H) 1%
4.40 (4.02-4.81), U/ MEFA] 2 F & PPI & O P OFH% ROR (95%(E#E X [H]) 1&

3.40 (2.84-4.06) T o7z (Table 4),
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Table 2 Characteristics of Cases and Non-cases in the Hemorrhagic Events Limited by
Gastrointestinal Disorder*

Cases,n (%), n=50879 Non-cases, n=2207023 Reporting odds ratio (95% Cl)
Mean age (years) 60.1 53.0
Male 24865 (48.9) 862291 (39.1) 1.49 (1.46-1.52)
Clopidogrel 3227(6.3) 40404 (1.8) 3.63 (3.50-3.77)
Aspirin 8283 (16.3) 130823 (5.9) 3.09 (3.01-3.16)
PPIs 8293 (16.3) 197122 (8.9) 1.99 (1.94-2.03)

* Selected preferred terms for haemorrhagic events (SMQ: 20000039), limited by SOC
(gastrointestinal disorder) were assigned in MedDRA v15.0, including abdominal wall
haematoma, abdominal wall haemorrhage, anal haemorrhage, anal ulcer haemorrhage,
anorectal varices haemorrhage, bloody peritoneal effluent, chronic gastrointestinal
bleeding, colonic haematoma, diarrhoea haemorrhagic, diverticulitis intestinal
haemorrhagic, diverticulum intestinal haemorrhagic, duodenal ulcer haemorrhage,
duodenitis haemorrhagic, enterocolitis haemorrhagic, gastric haemorrhage, gastric ulcer
haemorrhage, gastric ulcer haemorrhage obstructive, gastric ulcer perforation, gastric
varices haemorrhage, gastritis alcoholic haemorrhagic, gastritis haemorrhagic,
gastroduodenal  haemorrhage, gastroduodenitis haemorrhagic, gastrointestinal
angiodysplasia haemorrhagic, gastrointestinal haemorrhage, gastrointestinal ulcer
haemorrhage, gingival bleeding, haematemesis, haematochezia, haemorrhagic ascites,
haemorrhagic erosive gastritis, haemorrhoidal haemorrhage, intestinal haemorrhage,
intra-abdominal haemorrhage, large intestinal haemorrhage, large intestinal ulcer
haemorrhage, lip haematoma, lip haemorrhage, lower gastrointestinal haemorrhage,
Mallory-Weiss syndrome, melaena, melaena neonatal, mesenteric haematoma,
mesenteric haemorrhage, mouth haemorrhage, oesophageal haemorrhage, oesophageal
ulcer haemorrhage, oesophageal varices haemorrhage, oesophagitis haemorrhagic,
pancreatic haemorrhage, pancreatitis haemorrhagic, parotid gland haemorrhage, peptic
ulcer haemorrhage, peritoneal haematoma, peritoneal haemorrhage, proctitis
haemorrhagic, rectal haemorrhage, rectal ulcer haemorrhage, retroperitoneal haematoma,
retroperitoneal haemorrhage, small intestinal haemorrhage, small intestinal ulcer
haemorrhage, stomatitis haemorrhagic, tongue haematoma, tongue haemorrhage, tooth
pulp haemorrhage, tooth socket haemorrhage, and upper gastrointestinal haemorrhage.

64



Table 3 Distribution of Drugs Present in Cases and Non-cases Stratified for the Use of
PPIs, Clopidogrel, and Aspirin in the Hemorrhagic Events Limited by Gastrointestinal
Disorder*

Crude ROR
Cases Non-cases Total (95% Cl)
PPIs not Clopidogrel not Aspirin not 35393 1897492 1932885
present present present
Aspirin 4790 83323 88113  3.08 (2.99-3.18)
present
total 40183 1980815 2020998
Clopidogrel present Aspirin not 996 16003 16999
present
Aspirin 1407 1083 14490  1.73 (1.59-1.88)
present
total 2403 29086 31489
PPIs present  CloPidogrel not Aspirin not 5850 157027 162877
present present
Aspirin 1619 28777 30396  1.51 (1.43-1.60)
present
total 7469 185804 193273
Clopidogrel present Aspirin not 357 5678 6035
present
Aspirin 467 5640 6107  1.32(1.14-1.52)
present
total 824 11318 12142

* Selected preferred terms for haemorrhagic events (SMQ: 20000039), limited by SOC
(gastrointestinal disorder) were assigned in MedDRA v15.0, including abdominal wall
haematoma, abdominal wall haemorrhage, anal haemorrhage, anal ulcer haemorrhage,
anorectal varices haemorrhage, bloody peritoneal effluent, chronic gastrointestinal
bleeding, colonic haematoma, diarrhoea haemorrhagic, diverticulitis intestinal
haemorrhagic, diverticulum intestinal haemorrhagic, duodenal ulcer haemorrhage,
duodenitis haemorrhagic, enterocolitis haemorrhagic, gastric haemorrhage, gastric ulcer
haemorrhage, gastric ulcer haemorrhage obstructive, gastric ulcer perforation, gastric
varices haemorrhage, gastritis alcoholic haemorrhagic, gastritis haemorrhagic,
gastroduodenal  haemorrhage, gastroduodenitis  haemorrhagic, gastrointestinal
angiodysplasia haemorrhagic, gastrointestinal haemorrhage, gastrointestinal ulcer
haemorrhage, gingival bleeding, haematemesis, haematochezia, haemorrhagic ascites,
haemorrhagic erosive gastritis, haemorrhoidal haemorrhage, intestinal haemorrhage,
intra-abdominal haemorrhage, large intestinal haemorrhage, large intestinal ulcer
haemorrhage, lip haematoma, lip haemorrhage, lower gastrointestinal haemorrhage,
Mallory-Weiss syndrome, melaena, melaena neonatal, mesenteric haematoma,
mesenteric haemorrhage, mouth haemorrhage, oesophageal haemorrhage, oesophageal
ulcer haemorrhage, oesophageal varices haemorrhage, oesophagitis haemorrhagic,
pancreatic haemorrhage, pancreatitis haemorrhagic, parotid gland haemorrhage, peptic
ulcer haemorrhage, peritoneal haematoma, peritoneal haemorrhage, proctitis
haemorrhagic, rectal haemorrhage, rectal ulcer haemorrhage, retroperitoneal haematoma,
retroperitoneal haemorrhage, small intestinal haemorrhage, small intestinal ulcer
haemorrhage, stomatitis haemorrhagic, tongue haematoma, tongue haemorrhage, tooth
pulp haemorrhage, tooth socket haemorrhage, and upper gastrointestinal haemorrhage.
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Table 4 Association between Aspirin, Clopidogrel, PPIs, and Covariates on the

Occurrence of Hemorrhagic Events Limited by Gastrointestinal Disorder*

Covariates Estimated Likelihood ratio Adjusted ROR Unadjusted ROR
beta test (95% CI) (95% CI)

Age (years) B1 0.02 <0.0001 1.02 (1.01-1.02)

Gender male g2 0.33 <0.0001 1.39 (1.36-1.41)

Aspirin B3 091 <0.0001 2.47 (2.40-2.55) 3.08 (2.99-3.18)
Clopidogrel B4 0.92 <0.0001 2.51 (2.35-2.68) 3.34 (3.13-3.56)
PPIs Bs 061 <0.0001 1.84 (1.79-1.89) 2.00 (1.94-2.05)
Aspirin*PPls pe  -0.64 <0.0001 2.39 (2.24-2.55) 3.02 (2.87-3.17)
Aspirin*Clopidogrel p7 -0.34 <0.0001 4.40 (4.02-4.81) 5.77 (5.45-6.10)
Clopidogrel*PPIs B8  -0.59 <0.0001 2.55 (2.25-2.90) 3.37 (3.03-3.75)
Aspirin*Clopidogrel*PPIls g9  0.37 <0.0001 3.40 (2.84-4.06) 4.44 (4.04-4.88)

* Selected preferred terms for haemorrhagic events (SMQ: 20000039), limited by SOC
(gastrointestinal disorder) were assigned in MedDRA v15.0, including abdominal wall
haematoma, abdominal wall haemorrhage, anal haemorrhage, anal ulcer haemorrhage,
anorectal varices haemorrhage, bloody peritoneal effluent, chronic gastrointestinal
bleeding, colonic haematoma, diarrhoea haemorrhagic, diverticulitis intestinal
haemorrhagic, diverticulum intestinal haemorrhagic, duodenal ulcer haemorrhage,
duodenitis haemorrhagic, enterocolitis haemorrhagic, gastric haemorrhage, gastric ulcer
haemorrhage, gastric ulcer haemorrhage obstructive, gastric ulcer perforation, gastric
varices haemorrhage, gastritis alcoholic haemorrhagic, gastritis haemorrhagic,
gastroduodenal  haemorrhage, gastroduodenitis haemorrhagic, gastrointestinal
angiodysplasia haemorrhagic, gastrointestinal haemorrhage, gastrointestinal ulcer
haemorrhage, gingival bleeding, haematemesis, haematochezia, haemorrhagic ascites,
haemorrhagic erosive gastritis, haemorrhoidal haemorrhage, intestinal haemorrhage,
intra-abdominal haemorrhage, large intestinal haemorrhage, large intestinal ulcer
haemorrhage, lip haematoma, lip haemorrhage, lower gastrointestinal haemorrhage,
Mallory-Weiss syndrome, melaena, melaena neonatal, mesenteric haematoma,
mesenteric haemorrhage, mouth haemorrhage, oesophageal haemorrhage, oesophageal
ulcer haemorrhage, oesophageal varices haemorrhage, oesophagitis haemorrhagic,
pancreatic haemorrhage, pancreatitis haemorrhagic, parotid gland haemorrhage, peptic
ulcer haemorrhage, peritoneal haematoma, peritoneal haemorrhage, proctitis
haemorrhagic, rectal haemorrhage, rectal ulcer haemorrhage, retroperitoneal haematoma,
retroperitoneal haemorrhage, small intestinal haemorrhage, small intestinal ulcer
haemorrhage, stomatitis haemorrhagic, tongue haematoma, tongue haemorrhage, tooth
pulp haemorrhage, tooth socket haemorrhage, and upper gastrointestinal haemorrhage.
** The adjusted RORs were calculated with the estimates of betas. *** The unadjusted
RORs were calculated without terms of age and sex, and therefore do not correspond to
the estimated betas in the second column on the left.
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FRER D MARTERE A N M 2 WMEOE R (CFYEE. YER. Aspirin,
Clopidogrel X% PPI i FHO A M) % Table 512F & 72, MFERDIERA Xk
(BT oA 1T, o E & L TR A BIZE 2272 (p<0.01, t FRE),
PPI FE(#E HFIIZ DT, Aspirin @ crude ROR (95%/5#E X [#) 1. Clopidogrel 3
fi 451 C 2.13 (2.06-2.20), Clopidogrel {52 5 ¢ 0.93 (0.85-1.01) Td» > 7= (Table
6), PPl fEHFIIZ>W\T, Aspirin @ crude ROR (95%fZ#H[X [i]) 1. Clopidogrel
FEFE BT 1.72 (1.62-1.83). Clopidogrel fifi ] 1.03 (0.89-1.18) THh » 7=
(Table 6), FEFi# ROR (95W(EHEIX[H), WNT v P AT ¢ v 7 BEUFET /L& A
TSR M OWPERINC X 0 3% L 72 78%% ROR (95%{E#E[X [E]) % Table 7 (27~ L7z,
LT T L LI T T L D pseudo R? IXZ 4274 0.0199 XU 0.0085 Td o
72 ZRHAEHETH D o fr B s DIEITATH V| o L O 7 ITHFHEMICH
BETholo, PoDIEIFIETH Y | HEIFHICAHE Th o7z (Table 7), Hrifi/ Mk
# 2 #l O FH%E ROR (95% 1 #E X [#]) 1% 2.37 (2.16-2.59). Huif/MkFAl 2 & PPl &

OUFH OFFE ROR (95%(F #H X [#) 1% 2.38 (2.00-2.84) Th ~7= (Table 7).
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Table 5 Characteristics of Cases and Non-cases in the Embolic/Thrombotic Events
Limited by Nervous System Disorder*

Cases,n (%), n=61779 Non-cases, n=2196123 Reporting odds ratio (95% CI)
Mean age (years) 60.2 53.0
Male 26234 (42.5) 860922 (39.2) 1.14 (1.13-1.16)
Clopidogrel 3228 (5.2) 40403 (1.8) 2.94 (2.84-3.05)
Aspirin 7454 (12.1) 131652 (6.0) 2.15 (2.10-2.21)
PPIs 6867 (11.1) 198548 (9.0) 1.26 (1.23-2.21)

* Selected preferred terms for embolic and thrombotic events (SMQ: 20000081),
limited by SOC (nervous system disorder) were assigned in MedDRA v15.0, including
basal ganglia infarction, basilar artery occlusion, basilar artery thrombosis, capsular
warning syndrome, carotid arterial embolus, carotid artery occlusion, carotid artery
thrombosis, cerebellar artery occlusion, cerebellar artery thrombosis, cerebellar
embolism, cerebral artery embolism, cerebral artery occlusion, cerebral artery
thrombosis, cerebral hypoperfusion, cerebrovascular insufficiency, cerebrovascular
stenosis, ischaemic cerebral infarction, ischaemic stroke, lacunar infarction, precerebral
artery occlusion, spinal artery embolism, spinal artery thrombosis, stroke in evolution,
transient ischaemic attack, vertebral artery occlusion, vertebral artery thrombosis,
cerebral venous thrombosis, intracranial venous sinus thrombosis, superior sagittal sinus
thrombosis, transverse sinus thrombosis, basal ganglia stroke, brain stem infarction,
brain stem stroke, brain stem thrombosis, cerebellar infarction, cerebral infarction,
cerebral infarction foetal, cerebral ischaemia, cerebral thrombosis, cerebrospinal
thrombotic tamponade, cerebrovascular accident, cerebrovascular disorder, diplegia,
embolic cerebral infarction, embolic stroke, foetal cerebrovascular disorder,
haemorrhagic cerebral infarction, haemorrhagic stroke, haemorrhagic transformation
stroke, hemiparesis, hemiplegia, monoparesis, monoplegia, paraparesis, paraplegia,
paresis, quadriparesis, quadriplegia, spinal cord infarction, thalamic infarction,
thrombotic cerebral infarction, thrombotic stroke, and visual midline shift syndrome.
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Table 6 Distribution of Drugs Present in Cases and Non-cases Stratified for the Use of
PPIs, Clopidogrel, and Aspirin in the Embolic/Thrombotic Events Limited by Nervous
System Disorder*

Crude ROR

Cases  Non-cases Total (95% CI)

Clopidogrel not Aspirin not 48024 1884861 1932885
present present

Aspirin present 4534 83579 88113  2.13(2.06-2.20)
Total 52558 1968440 2020998

Aspirin not 1312 15687 16999
present

Aspirin present 1042 13448 14490  0.93 (0.85-1.01)
Total 2354 29135 31489

PPIs not present

Clopidogrel present

PPIs present Clopidogrel not Aspirin not 4560 158317 162877

present present
Aspirin present 1433 28963 30396  1.72(1.62-1.83)
Total 5993 187280 193273

Clopidogrel present Aspirin not 429 5606 6035
present
Aspirin present 445 5662 6107 1.03 (0.89-1.18)
total 874 11268 12142

* Selected preferred terms for embolic and thrombotic events (SMQ: 20000081),
limited by SOC (nervous system disorder) were assigned in MedDRA v15.0, including
basal ganglia infarction, basilar artery occlusion, basilar artery thrombosis, capsular
warning syndrome, carotid arterial embolus, carotid artery occlusion, carotid artery
thrombosis, cerebellar artery occlusion, cerebellar artery thrombosis, cerebellar
embolism, cerebral artery embolism, cerebral artery occlusion, cerebral artery
thrombosis, cerebral hypoperfusion, cerebrovascular insufficiency, cerebrovascular
stenosis, ischaemic cerebral infarction, ischaemic stroke, lacunar infarction, precerebral
artery occlusion, spinal artery embolism, spinal artery thrombosis, stroke in evolution,
transient ischaemic attack, vertebral artery occlusion, vertebral artery thrombosis,
cerebral venous thrombosis, intracranial venous sinus thrombosis, superior sagittal sinus
thrombosis, transverse sinus thrombosis, basal ganglia stroke, brain stem infarction,
brain stem stroke, brain stem thrombosis, cerebellar infarction, cerebral infarction,
cerebral infarction foetal, cerebral ischaemia, cerebral thrombosis, cerebrospinal
thrombotic tamponade, cerebrovascular accident, cerebrovascular disorder, diplegia,
embolic cerebral infarction, embolic stroke, foetal cerebrovascular disorder,
haemorrhagic cerebral infarction, haemorrhagic stroke, haemorrhagic transformation
stroke, hemiparesis, hemiplegia, monoparesis, monoplegia, paraparesis, paraplegia,
paresis, quadriparesis, quadriplegia, spinal cord infarction, thalamic infarction,
thrombotic cerebral infarction, thrombotic stroke, and visual midline shift syndrome.
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Table 7 Association between Aspirin, Clopidogrel, PPIs, and Covariates on the
Occurrence of Embolic/Thrombotic Evens Limited by Nervous System Disorder*
Adjusted ROR Unadjusted ROR

Covariates Estimated beta Likelihood ratio test (95% Cl) (95% Cl)
Age (years) B1 0.02 <0.0001 1.02 (1.02-1.02)

Gender male B2 0.08 <0.0001 1.08 (1.06-1.10)

Aspirin B3 0.53 <0.0001 1.71 (1.65-1.76) 2.13 (2.06-2.20)
Clopidogrel B4 0.9 <0.0001 2.46 (2.32-2.61) 3.28 (3.10-3.48)
PPIs B5 0.02 0.2609 1.02 (0.99-1.05) 1.13 (1.10-1.17)
Aspirin*PPls B6 -0.13 0.0001 1.52 (1.42-1.63) 1.94 (1.84-2.05)
Aspirin*Clopidogrel B7 -0.57 <0.0001 2.37 (2.16-2.59) 3.04 (2.85-3.24)
Clopidogrel*PPIs B8 -0.11 0.0674 2.25 (2.00-2.53) 1.96 (1.77-2.16)
Aspirin*Clopidogrel*PPIs B9 0.23 0.0091 2.38 (2.00-2.84) 6.56 (5.93-7.26)

* Selected preferred terms for embolic and thrombotic events (SMQ: 20000081),
limited by SOC (nervous system disorder) were assigned in MedDRA v15.0, including
basal ganglia infarction, basilar artery occlusion, basilar artery thrombosis, capsular
warning syndrome, carotid arterial embolus, carotid artery occlusion, carotid artery
thrombosis, cerebellar artery occlusion, cerebellar artery thrombosis, cerebellar
embolism, cerebral artery embolism, cerebral artery occlusion, cerebral artery
thrombosis, cerebral hypoperfusion, cerebrovascular insufficiency, cerebrovascular
stenosis, ischaemic cerebral infarction, ischaemic stroke, lacunar infarction, precerebral
artery occlusion, spinal artery embolism, spinal artery thrombosis, stroke in evolution,
transient ischaemic attack, vertebral artery occlusion, vertebral artery thrombosis,
cerebral venous thrombosis, intracranial venous sinus thrombosis, superior sagittal sinus
thrombosis, transverse sinus thrombosis, basal ganglia stroke, brain stem infarction,
brain stem stroke, brain stem thrombosis, cerebellar infarction, cerebral infarction,
cerebral infarction foetal, cerebral ischaemia, cerebral thrombosis, cerebrospinal
thrombotic tamponade, cerebrovascular accident, cerebrovascular disorder, diplegia,
embolic cerebral infarction, embolic stroke, foetal cerebrovascular disorder,
haemorrhagic cerebral infarction, haemorrhagic stroke, haemorrhagic transformation
stroke, hemiparesis, hemiplegia, monoparesis, monoplegia, paraparesis, paraplegia,
paresis, quadriparesis, quadriplegia, spinal cord infarction, thalamic infarction,
thrombotic cerebral infarction, thrombotic stroke, and visual midline shift syndrome. **
The adjusted RORs were calculated with the estimates of betas. *** The unadjusted
RORs were calculated without terms of age and sex, and therefore do not correspond to
the estimated betas in the second column on the left.
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S>T3DZEHZ LT (EFI A, B XEC), F7= | ICH EBREZFGEE H ATEMN
MedDRA/] /N—7 = 2 17.0 Z W T, B ZE 1228 EBIK 45355 System Organ Class
(SOC) Z LT/ L7z, K RBIR O RS R OFFHE & LT, 4% SOC O [HfF B/IA]
GEBIA D5 B il B OFIE) 25 Uiz, SMBEROFIHOEFELE LT, %
SOC @ [f5fE X] (BEMFD S b, B X OFIE) #FHM Lz, ARG MAFE
LW A ICUGETICHE R ENENEREHROBEOIE L LT, 45 SOC DIER] A
(Y) BOUIER] B (Y) BeaB Uiz (B4 Y (281 2EH A BOUTER B %),

[UGETICL B R EANEERE RO E] (X LT BNEBIEHROFIM T 8525
WL REFIT 27201, B X SR Y OEF A %, SER B 2k OYER] C 3%
e L7z,

[RURBIR ORISR & MBS ROFIH] & OBRERET 572010
% SOC @ [+54% BIA] & [f81E X] & OBz L 7=,

MRRBAGR OREAIAS R & TAMEE SRFAE L 722 W A I SGET IS E R EAN
RWERIGHMORE] & OBREZMRGTT 5720IT, % SOC O [+51E BIA] & [EF] A
(Y) %] & OB, X34 SOC o [#REE BIA] & [ERFI B (Y) ] & OBz
fili L 7=,

SERIEROFINL & TRT w7« 7 LORBRERFTT 272012, BIFEX
ERIEY DRT v 7 - Z 7 (ENIRGEEH —EEAEER) 2l Lz,

FEB] AL JEGT B XUTIER] C EORERI L, WONI KGR T 7 OREMEERICIT Y «¢
Va7 Y s DNERLRIRE 2 T, FREIOFHIEIZIZE T Y & OFRAB R A
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FN 7=, fi#HTIZ1 Microsoft Office Excel 2010 (A 7 1 ¥ 7 h#RAE4E) 2 W

7=,

A FREOESE

FHEX ENEVEREROEHEIZEL LT, AHERSFHEN-EE

Z=EY EREIEREROAPH A SN2

SEFIA HETE TIEFE L - EEECEREA

SEFIB EFIAD H B, REBEBIEETERWES

EHIC EFIAD 5 5, ERIRFFTER

FEEX ESOCTEEXH =EEHLEH
(& SOCIZI31T B IMERHEHROF B DIEE)

FEEEB/A ZEMEOEFBE EFAKEFELL, &£SOCTHRELA&EH
(&SocCic Bt s EEBZOFHmERDEE)

EFA (Y) 3 | E2EYICBITAHEFAEIZOWT, £SOCTHRELEH
(AERERBEE L WBSI TN EARENEER RSO EDIEE)

EFB (Y) # HIEY BT AEABEIZ VT, Z2SOCTHREAEH
(AL ERBEH AT L WESI G L ERENEERESHOBEOfEE)

B. BN EIERE#R O BEEME
ENEEAEH FETTED FEFC TR
HEBEMRATE T X RVES] a b
HEERPESETCEHER c d

- FEFIA=at+b+c+d

+ FEFIB=a+b

- IEfC=a+c

C. ENEIERE& & A E R OB EME

EREEA RS
»H0 GEBIA, B, C) | £9%
N 50 =EX (n=120)
P EEY 203 |

Figure 15 FHEE D E# & N DO EAMRME
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o 3ET R

KGRI 31T 5 AR R B S ET 297 fhCTh o7, THERZRRIEHI D

IBECICER S 2 AR AR % 240 7 (81%) Toh V| Fil-2EKARRIEH
DIBFLIEL 3B B ThHo7c, 2D 5B, B Y 1% 203 1 (63%). ZF X 1X 120
EfF @BT%) Thoio, RBlEXITONT, INBERONER (RO (FIAE)(EHE
&) 1%, Company core data sheet (CCDS) (2B %5 H D (83 %At (69%)). KK
DIRMCEICET D O (47 i (39%). MEIMEGIOER (32 £1F (27%)). 3
SN (9 =M (8%)). BRIKFER (6 = (5%)) K OVFE-HA KT A« 3CHk (6
F (5%) FEThoT,

JEB] A B, JEB] B B OER] C Boohdufil (WU AZ#iPH) 13, S Y Tidz
ZEI 5 (3-10) B, 3 (2-5) BIKLON0 (0-1) B, B X TIEZNZh 1(0-4) B,
0(0-2) BI&LTN0(0-0) FITH Y, L XIFLMtY L L TWInbbero

7= (W9 b p<0.0001)(Figure 16),

18 - p<0.0001
—
16
14 p=<0.0001
12
?;] 10 -
b <0.0001
¥ 8 P
6
4
2 I 1 T
0 : I
EAfFEHOR  AERHLHY  EA *%ram NEEE B Y Ertg@mnd  SEERHY
[?'—\ n=203) (FTEX, n=120) (B|EY, n=19) [“f'—— —113] (EEY, n=203 )L‘E{*—\{ n=120)
EMEF (EFA) AREEASEERZVENER ERERBECER (EFC)
f"'aTB E-rg

Figure 16 T/AEEROFIA ] 2 TSGETICHLERENEWERAB RO & (252 5%

505
=
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SOC BIDZMFEIL, [ RbEE) (43 iF). [RFR K OB T RkEE &
(41 Z) e OY ThERgs. Mg ONERRIE TS ) (33 L=2F) 3% 02> 72 (Table 8),
[FEAE X] 1%, T RsEss) (70%) &OY DOERETE) (64%) CTri<.  THFAHE R
PR (13%). [FEkER. MoElds K OWERRMES ) (21%) &MY Mgk L) o8

FRBEE | (21%) TK2 > 7= (Table 8),

ErfFwRI o R SEERDSFIA | SRR ASFH X

soC EEH FHEIAEENH  ShsEl (EF WESE (EEX
(EFY) B X) ¥ DEIE (%)
i RIEE 43 22 21 49
B 35 1 OVE il s 41 19 22 54
WEVRER, RN L UNEREREE . 33 26 7 21
HFHRSE Tl 31 27 4 13
Mg LY o RiE 24 19 5 21
DB E 22 8 14 64
H 5= 20 15 5 25
fLalls L UR S 19 14 5 26
IR EE 18 9 9 50
i RB L UR & Mk E 17 12 5 29
Bk L U RERE 17 12 5 29
FEE 35 1L OVE AR R E 13 10 3 23
i e 10 3 7 70
F i 15 7 8 53
4S0C 323 203 120 37

a) BNEIER - BUERS
by A ENER S, BRI YR L AHEE, &% PE#T —# 2 — b (company core data sheet:
CCDS), BEFESE, HRESEOFR, T, EFERUHEAS

Table 8 SOC 5l 2 O\ ET D ERH Bl D 244

[FEAE BIA] 1E. [ArE#s-Rd L O A MRS ) (88%) MUY B & LOURE
] (80%) T, [DEREE] (33%) MY MEFREE] (40%) TR -7
(Figure 17),

% SOC @ [+51% BIA] & [FEHE X] (X3 2@ m A58 Hivi (r=-0.52,
p=0.066)(Figure 17), [{51= B/A] 230> 72 T B A& R B KOS A HLEREE 2 | (88%)

B O J6 JUVRBEIRE S 1 (80%) 13, [f61% X] 2MEA> 7o (2R 29%. 29%),
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ZFRUCHKE L. [H85E BIA] MME - 72 DLEREE ) (33%) &Y TIEFEE ] (40%)
X, [EEEX] BEoTz (FALEI 64%, 70%)(Figure 17),

% SOC @ [H51% BIA] & [AEGI A £ (M Y)] 1T S A 235580 b iy
7= (r=-0.61, p=0.025)(Figure 18), [{E1% BIA] NE-> 7= [FHEHKRE L OHES
FHARPETE ) KON T d L OURBRFETE | 13, DEGI AE (FBIFY)] 13D 7ho7z (%
NZ1 4 (3-6.5) B, 5(4-16) #il), Tkt L, [$51 BIA] 2ME o 7= gk
T RO AEREE X, PES AR (BIEY)] 1320 -7 (FFi 12 (6.8-18.3)
il, 12 (10-76) fi)(Figure 18), % SOC o [f&fZ B/IA] & [AEHI B £k (£ Y)] I
IR 22 AR BEIERR D B/ dr - 72 (r=0.24, p=0.42)(Figure 19), [f51Z B/A] (2B 5
9, JERI B (Y) Bt —€ (1~4 1)) Tdh-o7= (Figure 19),

Ho

% o HEMAE L MLl A E
7N
5% 0.8 1 o BB L UREIEE

oFIEEE
X o (LHE L URERE o
G ® s R & O TRERE

... ° = AH TR =

°
HERIEE
RRELLVFLERE o s

TRIR AR, REE L OIRRIEE
M & o) s FREESE

0.2 A (r=-0.52)

0.4 1

( [v/agnr] ) pBITHT

0 0.2 0.4 0.6 0.8 1
AEFF PRS- EZE (EEX) 0FE

Figure 17 TAMEMEHROFIM ) & TIRRBIFR ORI R ] & OBIFR
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5] . T

% o HHIRE LU SHMEE

3

é 08 - o FHLURLEE

E REts L UREEE

? \\} o FEmEE

£ ] BRI IS

n 06 e (r=-0.61)
HEFIEE o e

®
e N
04 RS L OE A S \\
' Wi s 08 o SRR

EELIUETHEES

( [VafEnE] ) opHSERMIHE

HEREE
0.2 - NGB, BEER S L ORI E
0 L] L] T L] L] T 1
0 2 4 6 8 10 12 14

AFEFERSTH SRR WBE (BEY) 280 5EMNER GEFA) %

Figure 18 TXURPAFROFHERER ) & IMEBEHRDAAE L2V G B ICSET IS L2
ENEIERTE®ROE (ENEFED | & ORR

B WRR S & O SRS
e

Fit) BELUREES
L

K (Rl L URBIRE .ﬁ|§g¥g-§
¢ GEEIER T

1 0.6 4 S & O R TR

N RERET

;— Wi & O = RS e
IR e MmEEs

& IR ER, RS L UHIBIES

0 T L] L) Ll
- 0 1 2 3 4 5
AEF AR SR VBE (BEY) 0BT
FHREERAEECE R WENER (EFB)

Figure 19 MAIRBAGRDFIAMRE R & TAMEBIE MAMFALE L 22V B IS WGET IS 272
ENEIERERORE (KERBERAEE TS RWEMNIESNE) | & OBk
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R T 7 O (W ALaPH) (X, RIFY TIE 38 (6-79) 1 H., R X TlX
53 (25-140) W HTH V. R X IXLZMEY Lk L TR > 72 (p<0.001)(Figure
20),

p<0.001

250 -+

200 -+

s e N

150 4

100 4

(stpuowy \y\Jj

50 1

AEiEEAR L ' NtE s
(EHY, n=167) (EMEX, n=106)

Figure 20 MMEEIOFIMY & TRT v 7 - 7] L DOBfR

A B

AR 21X, TERZ2EWER OBITHTZICRIEN 2Bl T 2 GET iR & k4
(CHE AT o7z, TEE) . THE) o THEZEQREARNEER] OWETOERIZ
DVWTHABRBRIT 2 MEETH D EBEZ DN, 5 THRRZEBY, &ETD
BIFEALIXTERZEER ICET U CTHL ERAZTOND T EEND,
AWFZETIE THERREIEN] OAIZEH Lic, £ORER THRZREEMN] O
R, 2RO 81% TH -7,

KIS TEIWNGEFIE] . TRERBERGE TE RVESIE] K&
O TERJRSE IR 13, SGTE CICERM LZER 3 FEOERMTH D, K
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RATAGRIF 2> B ERRE L IEBI A iR 2 & TIEH 508, ’REED 6 0
FBIIRETH VRFHIIZRADR DD, LLR2n s, WET S E R 2R

(ZdTzo T, WETRF R TLED X 5 RER A5l L 722 DWW TR 5 &
CIC—EDEEMITH D LB R T, NG HIZ, CCDS IZBT 2 & D, st
A CECET 2 6 DK OMIMESIOEFREF Tho7oh, T HITMI Lz
R LITBE 2L L WIMEBIOEFEIZ IS % CCDS NUGET S, WAMNGAT &
MUETESINDEEZEZONDTH, ZbITE LT G & LTHTE
Feht L7,

Zf Y IR SR D 63% % O T =2 & (Table 8) 725, HKAFEIEM
BT 25 AT, ENEWERIERAS ERERE 2TV D EE X LIV,
KERMERME (FDA) 2B W TH, HIERENWEM S XA SCESET D EER
57%% 55 Z ENHE SN TEY (114), BRGSO ORIERIRE X0
LEDOYUGFTOERERN L R>TNHEEZHND,

—J7. B XIS Y S LT, SES A EL SER] B B OVER] C Ehi b
IRInoTeZ LD ANEME B ORI LGB e E N RIE G oo 812 8
EHZTWAHZENRHLNE o7 (Figure 16), 72 BANERIE R D 5> B, i
CCDSIZBET 2 b D FMEBIEHD 5 69%) BNUETDOERER L o> TND Z E
DR S T,

KR PIGROFHIAE R OFEIE CTH D [FEEE BIA] 13, [ EHRI L O GHE%
[EE | (88%) 23 b < . [IMEEEE | (33%) 23 HiK2 > 7= (Figure 17, 18, 19),
FEREGH O FEEBIAl L. [TF7 4 T7%v—) | [HRUHARE) . %
7 v —PREERE ) K ONTBATR 7 A 2 DFIEME(RIC X D AT (W3S 100%)
NicbE <, [QTIEE ] (0%) A biKA>—~ 7= (Datanot shown), [ HERUT, RlLfE
JE] O [$5HE BIA] BEn-oT- K E LT, fifi - 47 vk (RBEIR) -
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7 VT F =2 x T — 8 LA ORI RARIE R 2R R IR T L R O g AR AR A
S D EIES & ORRBROEWNE L Th o2 /ReENB 2 b, JEH
WA D KR BIR ORI 1, W00 72 B, ARIEH IR ST FR & 5
bR, EEER L O BEREESICE S TN L0, FHli0#S
IFEWERIC L > TRARDZAREM N H D, 2D L 512, [f81E BIA] OfEICHE
FAFT—oDER E LT, KARBERFGOEES 3 b 2 AIRetER & 2 bz
B, ZOFFRICOVWTIXE LR IMHAPMLETH D,

_H‘H.

i

I

4

D
&

{815 BIA] 2MEVEIERIE [FEEE BIA] 285@WWEITEA & el L <. 4512 X] 23
BWVEI R D o722 & n . BN OEFIERE O 2 TIXESKM & OR KR
SINERVICSWVREITERIZE, WRTOBRIMBIERZFM T2 Z LR sh
7= (Figure 17), F£7= [f81% BIA] MEWEIWWERIT 512 BIA] 2@ WEIER & It
LT, PEFIA (YY) 2] BE2WEAR D72 Eah . ENOEFRE OHRT
TR & DR FEBRAIA SN E 2 DI WEIERIZ Y, SMEBIE SN FE L

WA ICSGETICHLERENRIERBRORIZZ N2 L RE S (Figure 18),
—J5. [FEEE BIA] (CBID B3, [EFI B (Y) ] 1T—& (1~4#l) ThorzZ &
(Figure 19) 7»5 . GETICIEL, EWNORERFIHRE D 15 5 AL 5 KRB O FFAMm#E 5
INEHELEEZ b,

AW TIE, RT v 7« Z7RRVEEROUGETIE EAEREFMMNT 5 2
EAVRE S LTz (Figure 20), DB UTERESMERIC L 5B E L E 2
BB M, REENT CIERETZ21To T e, RFEREL Y . A% itRICEIT LT
AARTHIESND ZENEL holchh. TNETLEE L THFZEHE XdiE
SMEREOINBIERE AT TE < RY . BETOBITIE, ENEIERERIC X
DIRIFT D AREMENRE A 6N D, FER SMBIEHROFTITURT IC LS E N A
TERBEWMO BRI E 252 T2 & (Figure 16) #5E 25 & AMBIEWASA
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FTERWVWEEICIE, KV OENRERERNSLEL 2D | BGET ORI
BB EMEREND, [ BIA] PMEVENEM (ERNOMEFIHE DR T
IZESS & OREEGERH L E 22 DI WEIWER) 13 AMNTIERZ2FIH T 55
B Z N T & (Figure 17), AMEEHROAIFAAE L2 WIGE ., GETICE R [E
WNRITERE RO BN Z N L (Figure 18) M6, AHFHIEEN LI L E
z b,

ek, AR, FEHEOBMAMRMIZESS O TH Y | ISTATEIE NEIE 5
R AR O A O A XM 2 R4 O TIERW,
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W TE B OV i

NEIFTEIC L > TE S ORELZIT TE 2, 1929 Fio_=v U UREREN
TLRE, Z< OPEE - LU A NV AENREGRI L, T L > TAHDO YL FH
AITREEAYIC O, TR TIE, 1997 RIS ) Y F 2 =708 B MifathIfR o
U/ \EORRHEE L TRRINTZ Z & 2 %mll, TUREKLOBRFEP KA &
720 MO TRATRETH - 7o B CAE R B O REOMETT NI & O MR H3 Al hE
Lo TETWS

LU S, BNRIBEITERIRWRB O RIELAFEL, £1—F T,
AN EDFHRE I NTZHE TS, RONTIFEHRO T THERBIRTESND Z &
B BOEARGER IO TR SN D H AL & WIRIICFET D, LIzdi» T,
HERMER RIS 2 2R IRFIE UMM E OB L. BIEIGERICB T
B IEHINEE - FFAIIC KX D RS OB EMH - ZarEMRIE, BE O/ LK%
HREEIZBWTE BIZRERVWHDTH D, £ 2 TARIFIETIE, BE -
BEMEWTNOBLAN D BIEA KB TH D Mifte - ERIEIZEH L, HRHE
1T & B MR FE MR 3 2 BTBURIRAR I 73 - D BRI 2. BEIC A < R
i STV D i MR & Ao EFE S O PFIC K DRI DWW T KRB A
HLMET — IR AE AN THRHET o7z, Fiz. EEBEROLEZITBD
THOMREE 2> TOD RIS /ICHER L, IR SCESGTIC R E A LIE T
FRNZOW TR L2,

1 ECIE, MEEZEET AL Th D~ U AR M FERET V&2 VT, s
FELQMEHNC BT D ARIEZ BN TLRA O > 7 ) )UAREERL E Al Resatorvid o it
RALEERIC OV TR ZTTo 72, DEIZ, TLR4 L OBENRR STV 5k
FED Ty 7 ViR xt LT Restorvid 73 5-2 2 5B O W THRET 21T - T2,
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FO%, ~ U AMEIMFERET VLN NMEEREEAZHNC, ZhE
TR CTH - - UFFZEIRREIZIS 1T D TLR4 OE F Rty 7 /L& LTD NOX4
DRGIZOWTHRE 21T o7, b1, v U AME M AFERE T V&2 HWT,
B ML FFEETRIC L DR /= b e b A b L A% LT TLRA O 7510 335K
FIIREN G 2 2 B OW TR (T o 7o, IBIC, Bl FERIC K DR
a7 AR b — A2k L C Resatorvid 23 5- 2 2 I SOW TG 21T > 72,

1) TLR4 ¥ 7 FIAGREMERITH 5 Resatorvid (314 I 75 76 IR 5 55 2 i
L. BEBECCEE A K O MRS F Ak LTz,

2) Resatorvid ODIERFO—uE & LT, MIANT A — K ThDH NF-«xB, p-38
O c-jun OFEMEALINH & | Mgk BT ORGHE LS 5 55 MMP9 DOFE BN
DRE STz,

3) JMFEZESNREIZ ISV C TLRA (X NOX4 & Hoa sk L. TLR4A Oigfs 1R
Eip D VT FAOBAE X NOX4 OFBLZ G L2 2 & D | I ZE RE
BT TLRA 1 NOX4 & EHEIICEAE T 5 Z L ARE Sz,

4) TLR4 OEAGFFRYPHE F 7 133 P9 P E 1T M bR K Db/ =
Fefb A~ L 22 LT,

5) TLR4 OFP2EABHE MMM M AREGTIC K D e T A b — 3 R 2 L7z,

H 2 O, v U AME M ERERE T VRO M MEIEREEA L W,
MK 31T % Mincle OFEHLE OVRITEIZ DWW TG L7z, F£72. Mincle &Y
Mincle B % o X7 B ORIGIZE(LICOWTHET LT, S X2, ~ 7 AWML
PR RGBS 12 %95 Syk BHEE A Piceatannol OLRFENEHIZ DU TG
L7z, & B2, Piceatannol DM RFEVEM ORI Otz I 57229 5 72012
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NVU F 7213 M B8 (2 B 54 2% [KIF- 12 k9~ % Piceatannol O 52282 Dy N TR

L7z,

1) ~ U AMMEMFERET VRO M ZEEREEAIZIB VT, Mincle # 23

BIIHBLEA L, i, ARsiads X O E NGRS RS 2 2 &
M BN E TR oT,

2) ~ U AN I TR AR IZ BV T, Mincle U Y KT D SAPL30 & XY
'E. Mincle Ty 7NV ThD Syk ¥ o X7 EHB L OZEDOIEERTH 5
p-Syk Z X7 BIFFE LR 5 Z LR G E Ao T, BN AEIE 2 REH
#%IZFEBL L5 L 72 Mincle } ONSAP130 & o /X 7 B D FE B &I TR IR T
LMD o7z, —F, MEEMAAE 2 Ref# I 58 LA L 72 Syk & OY p-Syk
IXTIE 24 514 £ TR DI & - 72,

3) ~ U AMEIM T T WIZIB\W T, Syk REHRITH % Piceatannol | LAMAHZE
(R /N K OV B i 227 L7z,

4) Piceatannnol OIEMMEF O & LT, MERIEEAL~D A MERDOFE - R1H
(ZBE 545 ICAML 6 L QMg A BE P O RGHE 12 a7 53 5 MMP9 D JEE I |
A ONZ MR MBI P O AERKIR 1 CTdh 5 Clauding DR BLEAK T D il 23~ &
e,

FHIFWETIE, FAERS 7= X—=RZFIH L, vV AT 4 v Z7fTICE D I
FEIESE D MARSE 2 B9 5 7= O OFuil/ MR 3E Clopidogrel & PPI & O fFH 23 HAL
B A R D SUIMFEZE S et R O AR - FEREA RV M HE X D REER
A L7z, Fhn, MR KR OSEAOZHEAER (2 BHEOZHAEM (Aspirin & PPI,
Aspirin & Clopidogrel. & O* Clopidogrel & PPI) &8 3 HM DA HAER (Aspirin

& Clopidogrel & PPI)) IZ L 22 E, BT /VITHAIAT Z & THIE L7,
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1) Clopidogrel } O Aspirin ®FFH Tz T, PPl OFFHIZE LA HifL A~
D 8D 2 LN ST,
2) Clopidogrel X O} Aspirin 4 T2 T, PPl OfF AR % o fife FE8448

AR MIBE RIEE WD ERRBRI T,

% 4 BTIL, PMDA AR — AR — DT S Lo EHE IR SCEo MER Lo
EEOUGETH R (ST 2RAR ARG ELZFMA L, TERREWEM] DE
(ZHTTZ A BIERDNBRRIC R o Te G TR 2521, M CEDOUGETITRE LY &
FT ROV THRE LTz,

1) IRASCEUGTICHE W CTENEIER - BYERS (ENEIERER) B3 F]
ST BRI BT R D 63% % 56D Tz, G OIRM CFEICE T S
(ERZ2RIEM ] OBRRICIE, ERNEWERE @A ERER LTS Z &
DRE STz,

2) ENEIWERIE RSO ®R GMBIE®R) PR S =203, ENEERE
OB DFIH ST L e LT EIPNESIE, RRBRPGETE 20
FEINEGIEL, K OMRIGSE CREFIEUT A 7e hv o 7o, RS OB SCEIZB T 5
MERZREIER) OBRLIZIE, SMBIER b BGT DR & 72> T D 2 LA
Linkipole, 7 Th, CCDS IZBIY 2 1F M ET D FpEA & 72> Ty
DT eI T,

3) MkRfEE Ty [MEME ] FORRBEHRNEE TE RUVER OFIE MRV EIE
. ANTIE RO LGT OB & 72 2855 03 LN & ARIE S 4T,

4) INERIEBROEIE LisW e, EE T [IEFRE) Lo R EBEGENSE
T & RUWEB OFE DMROEE IR, SET IS 72 EPE GRS R 2
ZEWNIREE T,
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5) AEMEMMBFIE L2 WA, IREBRAEE T RVEFOE AL 5T,

6)

RIARBEGR DN IE T & R VIEBI —EH (1-4 fl) B LIZBECeiTan s
DR S VI, BN CEOUGETIZIE, EREERE®ROTTYH ., K2
REREE TE RVIEBIOERFE, BB IR ABEFR O FHIRE R 23 2 7 2 K] &
Ex b,

RT w7« T VRRWVEEGOUGETIZ ESNBERZFIT2 2 LAREIh
7o
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P

AHa A DRI, ARBFIEDOBATIC B T2 ) AR 70 2 R 5, EHEHE
W0 £ U7 B BB K A (B e AT 7 X G S AT A F 9 =8
J DERZ I M OV SR S G [ S I I AP JE R PR s ISR
ERoHEERLET,

ARBFFEIZER U TRARTEIZRE] 22 SIS, B E 200 £ LMNATEBIEANE
S [ DR 2 0 B RS BT SR A B PR iRl B R R R e % B R
HIHT R R R RS R (SR M EIRAE R R B AR IO
(e BRSPS A AR RE AR AT S G L SN BT A SRR e R WG et
KOBhE BB — RIS L £

AL OFEIZHTZY . ARLEIE 2B Y F Lo BRI R ARG
W RGE L FONMENT AT SR AR I SERE . BN 7 KT M2 e R A 772
I - C RV AR IS U s AOES = 2 S VNI IESE Fa sy SISt 2 gy A
IEREI SR £

AW OMER 2 5 2 THE £ L MSZATBOIE N E 5 E R AR S %
i EHEER L O BRI B BA TP RICIRHE L £,

AWFFEDZATICHIZ Y | HIRE, SRR b NCEBMEIOETRRMIZ Y
U 7ol BOR A AR A R A R B e ] =it SR R R R SR AR R AR 32
(EHR &R M1l I R ORI L ARG A L A T B R K%
Fr Ao BERE Sy T OGRS e S R TR B HEEdR B
IR L £,

ARMFFENZ R U TR~ DI ) 2 THE F U 7ol B3R RS2 AR IR B RE AR AT 27 KRR
JE SN R FE R RERSE A IGE L S an i AT FE = AL 2 AL 3K

=
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L0 gEEE K OMERE 70 - 2 OGH LB 2SR 38 . 0 ONC BB dn R R S i B 1

MO REA UL OV F 2T M — A = 2 AHEEE O FE RIZEHE L £,
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5| SCHR
H ARSRISK T 2442 (2016) DATA BOOK 2016.
JZAE T, A RIESR S - A D pom R R - Ao iR R
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