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i3 2 WD IR PEEZHETE TS PBPKD IO M2 A TETILEHEL, SHEEZEHLT
InNoDELEFSELEOEEX®RE LIz, HTLT, ETILOSLLRIFEERLICAIGTTE
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FEEUVE MEANBIRREZRTET HERELHET 2AFERBEIIB VT, LEYDOEEEER
EEMZDIEICKY ., EARRNBEESLICEEICFRALS 21D ERE SN,

BIIROD PBPK FRIETILICDOWTZDREEERIE LT, COFER. 59 FEILEMD PBPK ETIL
HAOETHS Ing/kg IH5% DS v bifnd AUC B E & U Cmax fE (& KEIREET EPA N H#ERT 5.
PBPK ETILENSHVWIAUN— AV PETIHABELE TN EFAEELGHBALZEDH O
(r=0.96-0.98) . SEBEIN=ETIINTO LIS TELTRYUTHD I ENRERESINTZ, &
F=. logDapical, logDbasal HFLUVRMELHRBPLEHE L THWNSZ LT, k&HDAVE
FOEEBRMESRENDBEBEICTRIREEE o T,

4) fEmESRDER

PHEEFEN SHERZNIC—REEVEDS Y FEFIUVE MARBIEZHRES HIERELH
Y AAFEIR. LEYOEEBEAMEZMASZLICEY ., EFNBBZHELCFALS
HLDEHESINT-, BE. PBPK ETILAANEE L TEAIMMEESLERFERAL, S6IC
SREDOTRHATLBEERATTH D, §KH. ChobEYEABRIRSNI-RDOERRN
BELECFVEHRRDERFIE L DEEZ S SITREFAT HEETH S,

—ATEENEORBTFAICOVTEFPRFEEED-O—MREICEFLTEYS Y R
Ut FFRBERICE ZRBRTEMHRBRO-ODORBLEEARSIHBEXRTRFL TS,
CNLDFREEICT Y FRUE FOERYMRB P RAFEOHARERFATOIFETH S,



(b) MREDILFEYMEREMHETMZ EE LI 55 HTHBBM O

1) T—YDE=R

EEZMEOSEMEIL. BEBMICIEZZOLEZEBENSRESINSICLEHLT. FEEZFEILOHE
TEEEENE. LEVEOHMEFEE OB ZAERENS FATEFEREHISATL
B, Il FRICAWVWS-OOREDIELEME IO I 71 VIR ELETHLI-DEER
bNd, T TAREBETHE, LEVEOERSFREEOCHBAEEZTML TEA S EH-L
TOI77ANETEILET, BEDA VDY AFEOBREHL., [FRMICEEZEEN CDSHHE
FRZAIREE THEBEIEET D,

— R RS R ST ATOZT O MBI FE
HEMME S4BT —INR—X (HESS)
e.g.)-f > E/RMAPALT T FBEOBE > ERGHERIEEHR
SHABMTY RRC> ~ (EP) 153k
— —
PRt SEER = ST ER
= S 1xilrar e
« > F FORER - > B bOER
BRIEYDE & DLEERAT v F—IR— IS EOWERYIE 7 EIR
v iRIEFR (HRRIEIES) v BEOMBNSIREMEP & DBIEMEN HEE S
; Js HEEK ;\ ||:B ;?yl‘i N2ERE ZEEIR
|\
" ik Doyt o
v GG == =0 =, 3] =
v OILIFASLAIL SUSSEHE | SEFAEFILER
v ORSGE - A M8 CES = v ’f/t{"l'\ﬂaﬁhiﬁ v E&LiEP%E_E"Jx;&_\' il
v HREEY iR (. JACY & DREE 7= R BR5 — 5= IAZE 2
v RS SRR T | | EEEOSVEER || v T B S SEHER
v IBEEENA, it % BEEER || v RAMFTERERE
— —— ——
SIERREFOHETE SHEEPRIAFAUET IILDIEE

m P05 HERDB. BIfFD1 > B bOERR. RS UICEIX DS R
Bz BMERA LT, WFEZZEEUCTRET)USECEM

K 6 SETAETIEEDL-HDA 2 E FOFFlERE

2) BE
TR IO FEEDTHEBEE LTIE, #4H4 VE FOBFMHHBT — 2PN ALIMEEICEETSIESZ
EMNTEIMESHFRIIL., ERILICHITEYEHETES/ VE FORBRREERT S &
E LT

2) ERAAE
HRER Y E DEEIR
ATOoz) FOREI—ILIF. ATHEZFIAL-EEFRETILOBETHD, ATHEE
(BWFEE) ICX Y PRIETILOHANETILERBET S-OICE. TERIOT—EINBETH S,
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LE=M>T. A7AS 1Y FTERT S/ VE FORBRICENTIE, SHRBRT—2AAFATRE
BYEEBBRWEELT I EINDETHD, FCTAHETIL, BFEEERUNED DZEHE
[CEUBEIh, BILITBUE AR SEFE R AT EEEE NITE) (CXYAR. EREh T S28EHE
HEXBEVATLME TS Yy b7 +—L (Hazard Evaluation Support System Integrated
Platform : HESS) Z;EAR3 S & & LTz, HESSIZIX., S v FOREHRSEERBRT -2 RUEMN
BEIRER (EHMBERT — 2 A—X) RURBHBERT —2N—XBHIhTEY (B 7).
LBTEICEET STy + 28 BRIRERSSHEABRORBRER - HMEETH S, AT
TIEZ v b 28 AFIRERESHEERRT —20HY HREN TS 220 Y& % HESS A 5FIR L .
HEEME & L=,

BERFERIESRT LA s
MET VT4 —L
____________ : EaBsBEE
= = R =L
(|[ Bt smmamT—s~<—=|1 NP LS e
g | || CrmEEEF—ss—] g E ) CASH B 7L
~N .
- < :
£ |§ﬁﬁma¢7—am—z|.+ LEL| D FEgmEe |
] zogpmao | ¥l
S ||mmm===m===== BT |up |momssmmal i
s { | rmmmmnr—s<—z|! | £% Ll Z o NEABIE |
3 7 a8 s ' S
UMM YT F—ER—R aL 1 gesnoms |
D RURBSZaL—5 | FP - K I
2} er-oyrrmmamg | || | (B IHRA—RTryY
Fe R =2 I oo fit
\ (P4SORRIH P METIL) : >

] OECD QSAR Toolbox

KABRMED
pz;m REHRSEHE
D

B 7 AEUAEXESRATLRETS v b7+ —L4 (HESS) DAL
(H# - NITEDz THA )

14 E FOREEDER
HHILEMEDEEREMFEZHLNCTHEHICIE, 1 VERTROON-HEN CHFEE
HEL. TNICHETDEEZONBDERICONT, 1 VERRUA VE FORBTZORES %
BIIL., RIEMICHEONHBRINSREMICHELTA VERTOSHRBBFEHTE T H50OM
—BHMTHS (K 8), LEETERLEEEBRMEIZOVTIE., v FREKRESSHERBERESE
TEHILETA VERBHDBERNFELNDS, LHL. REBSEUHHARTLILLIERO SN BA
ROZITOVWTIRIERRBEHENTHATHD L. T-HBRYEDEENE . SESHES
MNRREGEHIIELGEDERLY  HEDKFZHTE L TRERZRIRT 5 2 LFHETHEHAL,
ATODz Y bTIE, ETHEMZRRET I ML, BRHMOFSHERICEODETHRERSH
F@EICAKFIASIATLSHBD S B, XIL—Ty MENEVREBEEERL TTA S REMICE
B3 dE&é Ll

BARMICE, LEDEICLL2EMRBOMFERIG (Molecular Initiating Event : MIE) [CHEH
TERNFELTEYPKH - FIUVRAR—F—EEFFLEVICRRNZEREDILEYEICEEEE
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HF. S5k YEHEE (Adverse Outcome) (2R . EMRIRICAHS T A< THBRNA RN
b (Key Event) M#ER &L L TEEZRHAIGELEEZZ SN HHBB/NBELARNILPOR FLRBERIC
Bg 54 E FORBREEIRLI: (K 9),

1y

/1,
k3

)L OPAN= Y G A e ATOS T U MBI DERER
FEEE =R T —42 X—X ( HESS)
e.g.)-1 > E/RMAALT 1 FBEDE T > ERGHERIER
- LARIRBHET > RR1> & (EP) 1Bk
iaidiaes BERFEEA VU E F ORR
A>ER > hOaEg | | T g B s
BEMMIES & DL ERAR v T —HINR— AN SLZEDOWERYE & 3EIR
v RIEAR (ERRIESEL) v 1BEDH RN SIREIEEP & DOBHEIEN HE
v S RO RUTEMHE ESNDRERZE LHEIR
v MR RLR —
U itk s
v RIGHEARH vE ~ADBEEH. T—4 0=
v IIIFALAIL jgmlg'éﬁoﬁ%ﬁﬁgg . 754
v RIE - A hAA> Pigpumh e
v MR e v 1> EREEEP & DOREE AR
v 7R f\i:/XF'*EJE v =BT EDRRET
v PEEFEE, etc. v BEEDOBVEERR - 18REER
—— ——
BHURTHFORTE BSHEPREFRETILOBEE
H 8 BSHEFRETIEEDT-HDA2ENOFHHEERRE
MIE Key Event Adverse Outcome
8 e e e
16 . N
¢ (KE2 ] Z [ KE6 )
N . IEIRERR

) |
- \‘. 7 (KE8) — (KE7) — (KES) —- sorvomanis
© —— (KE4)— (KE8 ) —(KE10) —— #RaEHE, SHA
MIERS;E 4 F LHFILEE. BETFRES  BE-8Q. EELAL

vV ERBERLSFHIEE v B R T — TOHRE KEBEL
v $E§0)J§ tfd: Uaé v ﬁm§1th\@: LJ'B%) MIE: molecular initiating event

- ToxCast F—4%FEALER  #MELDTFLEMIE-MRNEED
BEFRAADVIETIVE  IBEELTHE
E(BAFEHK) - $ERINEE DTSR - B AT L BRI
-BEOKRENEVY—HTF (BB X -ERIEZE)
(EMRHER. BNET . @RI RSEFE (R
%) O SE4 (%3 R IR K - L
x)
B 9 1VEREHFAETILOEEICHE T -HRRAA 2 O FT
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IEH

AR

BHSF-1HE

HEDHME

7. | EMRBIES EYomE. REFMIIZ |- SykP450(7 38:CYP1A1. | P450/UGT-Glo ¥ AT L
B dEFE LD RE R 1A2. 2B1. 2C6. 2D1. 2E1. | (Promega)ZFIALT=[E
3A2) 2y
- UGTs (#;&M)
A, | BHEBNURR | FEERRICEHLLETS> |- Sy MRP2 RODIEHENEEEF
—3— R BT EHE - Swk BSEP FALT-FAEHER
V. | MAREK HFOEMRE. TRILF—K |- SUrHRZEK(TIE: LR—4—7vytA4XI&

HEISIDIEEHR~DE
L]

AHR. PXR. CAR, PPARa,
RXRa. LXRa. FXR)

1-NATYIRETvtA

I. | FHREE

SyhrHRaIZ 3 515 EE
FAZ 5T

- LDH 7w+ (#RE3E)
- Cell-titer 7yt (£ HIRa%L)

MREESVITHRRZE
FIALREAER

- GSH&E
T | #RINEE FEERRCBEELILAY |- % OREES MR
FU7 EOMINFE~DE |- e (F-actin) MALEA(IAVTUR
L . SpauRy7 (BIAA—D2 ) BB
- HRERERA
- YUIRE
A | MBERMLRE | MlaRAFT RV RICEDD |- BAERRL R (NHR) HepG2 REFHBEMZEH
= AL RIEER~DIERZEEE |. REERSZ (NF-KB) W=LiR—2—7vtA
ff - DNA #B{5 (p53)
- INBBIRR L R (ATF6)
© By AR (HSF)

F | EEEBEMEB(<
sR77—o#M

MM/ N—2I12& 5
AR AT E 45 R - SLE I

© RIARYOTT—U8

RAW264.7 il D R IE it &

RERBHREAVLR
—3=7vtA

i) 5Tl (NF-kB/ AP-1)
7. BinFHE (ER)SYMERBIZE TS |- BEFREE ErHEFMREVOR
AT LAIZ&BEEFHE BEESyNTHEZERL
i) t=2A4H9a7LA

&1

AI-SHIPS &1+ 54 ~ E FORER

4 E FORBROBRE
7. EMRBBRERICHTME / 4. BABFS ORR—42—
EMNRBBRARICEALTE, BIERV V-V JETH LALLM TV REAEEFFIA
LiznA R)—Ty IR ZERA Lz, BE N SHBREEMRBBEROBEEAOITEIZF
AEhTWS, FEMEZEELEERE LTE, REHIZHES RIGERBMOBIELS LIELIEXT
NTLEN, ThoRBRTIIRBYOBEEZRET IVENH Y. BMEEHL-EEINLE
THo1YTEHIEMND, ATADIY FOLSICEEERLEESHOERYME LR E T S5
[CIFBENGRBRREEEZA L, T2 T BRETOZIIFHEMBEETEZ S 2 &, RIGHAH
MIIHSHEEESZ DNV BT T EYRBBRES LLHEE L TEREZHEE T 558020
ZEhn, RTOD Y FTIXEERBRZICAL TEYRBBRLOREEZITMTI S EL
fzo EFEICIE Promega ML RFTINTWVEILL Tz ) VFERERBE L L, &## 2 P450 &
HREIKT HHEBRYMEOESIER I L%, BEMBHOBRTEMNEZ 1005& Lz & EDH
BYMBEFRETICHITA%REEE (%) #HEL (B 10), UGTICEALTIE. Sy /R Y—
LEBRREELT, 2<0 UT 2 FREOHBEETHSILL 7z ) VEERZRAVEREBRRICK
YEEEMEDEERAZERE LTz, P450 RERTIXEETICK Y RNEENFIE L. UGT HEETILIE
BICKYRNBEIERT D, B - EREOFHIBIOMEIC(E, BENBHOEBRRELZEL. BF
JEME BB ERIMEL L TERE L1z,
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BITE A EDBLRE (P450045))

Proluciferin _ Luciferin Luciferase -
R
b DI BT
FREEABD

B 10 FEAEHZFALT- P40 HEHBROBE

V. BRZERWE L ERFE

BRZEREHCEROFMICE UV TIE, #BERIKEZTEELIZLR—42—7vt4 (AHR)
XIEToNATYy R7yvteA4EFAL (PXR RU PPARa), AHR TlX. 5 v FIFEEHE HAIIE
HREANEMEDZ Y b AR ZHRIBL TSI LZFIAL. AR BEEIEZLDILSTS—FEL
R—E—TS5XZ FEERL. MIIEMBICChZEAR, HRYELEICLDILS T 57—HEE
HDEFHFRELIZ.TY FPXREUT Y FPPARAIZDONTHHURBRDT vt 4 e L=
EMCLDEEENEZELCENSFIEMD, TUNAT) Y FT7 v A ZBELTz, RRERT
. v FPXRXIEZ Y FPPARa DY) AV REEESHEE & . BERHRERSEF GAL4 O DNA #5 & fE1
DRMEFVINVBEEHRBETHTTAI FEEEL. Thé A4 BEEIIZEDILY T 5—FEL
R—2—T5R3 FEEEMBICEAR BEBRDELREICIHIL L T2 5—EEEDEEZ Dual-
Luciferase Reporter Assay System (Promega) [Zd&k YBIE L 7=,

IT. FHREGE RUA. MR E LT

J v MFHRGEEERTHENEEICH T SEEL. OIREES v TR ZRIA L CFHMEL
fzo 2V bDBASHTF—EEREICLYHEBLUFHERBEZIL—MIBEL., —ETHBEER
[CTL—bZ2EICHIT, $HEHBEEHERARA. $ X2l FEZETERELT.FA—0
BREMELY FE6IRET 48 FERE L=, v MTHRIIEE L ICEYMEUNRGE SO,
TNODEEERITLH-OIC, MERABER—OY FOMRETITS L EHIT. BT vEAIT—ED
DI2ATIT7EBREL, TNEBLSLOERT -2 FHEALLGWNI & & LT, MREE T
EHEROFy EFIAL T, IEBKFRESR (LDH) OFEthh~DBEEDRE (LDH 7yt :
CytoTox 96 Non-Radioactive Cytotoxicity Assay kit. Promega) it (XICAHHRAIZHET B ATP
ZEDBIE (CellTiter-Glo 7 vt A, Promega) IZ&YiTo7=s WITNIL L DHTHEETHILS
NTWSlRSHIETcH D, MI/NEEICHT DR ETMIBELA A - THEMIZE DTN
A2 T2 MEH (HCAfEHT) ZFA L CEHME Lz, COFETIE. HRYERERIIHERET S
HR/NRE EHENICHET 2EABRTHIRZLEL, TOHAZHABBHKEIL—F)—4F
— T34 CELLOMICS ARRAYSCAN VTI HCS Reader (Thermo Fisher Scientific) TEEY S & T.
EZHINBEDOT A XPEENEILZFFHETE S, AR TIL. %% Hoechst33342, #ifaE (F-
729 F>) % Alexa Fluor 488 Phalloidin, = a2 K1) 7% MitoTracker Orange (L\F°h
Thermo Fisher Scientific) TZ& L 1=,
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S S i

RIEE WER LDH7 v 4 ( ®iRERICK S M
Ty R | w0300 vy  PRIREFE)

A8 ERIRE -CellTiter-Glo7 v 4 ( f£#ifa%h)

> FHRA/NESE HEREETM
INAVTUR A A — /zﬁﬁﬂﬁ
4%, HRAE ( F-actin) . S haVFk
)7

EE
C t # (Spot#)
Inten  =%38EE (Intensity)
Area  BOXERE
Var SEOCILORERE
Size B
P2A R : anXmEiE+-ARREN2
LWR R& - &0

Avg  2ESTILOF (M= D)
Total  £ESLIL —
Neree
Spot
7 S
0 -
(=} 0
letoRing [HEDUII S B0 S 345, EEHER R!ngSpot:Ringmliﬁgih%Spot
wﬁ ;o Azan&ma HRHERSND CircSpot : CircleRIC&ZENSSpot

H 11 #REES v NFHRZE R A L - HREE1E R U/ SR E B OO #E

71. HepG2 MIREZRA WX FLRRED ) 7ILE A LFEILAIE

ZEENLR—2—E A HepG2 MIKAZEZF AL, HESS [CEEZRI A TULSILEME (LT, HESS
LEMERE) DR NLRABEL T FIVRERRICHT 2HEEL) TILE A LELBFEIZEY
L. TR TLBEDO-OOMIBERFE., PV FIVGEIIRNT HEE CEMHESLIE
REHIEDOKRES) LZOBFMEZRIELL LI-EREIE LT,

"o EB{EAMLA (Nrf2)
o HKIAEIE (NF-«B, AP-1)

G BEOMRA N AN SRS o /Mia{EAM A (ATF6, XBP-1)
- . :n' _._'u..\ . DNA;E{% (p53)
NJEFRMELTIHEERTF | o EEEE (HIF1)

i ® #33Y% (HSF)

v L@ A MIAVIHE (STAT3)
SEERSI | TK pro ]J— NV Lok f

v ofESEMA ML ARGE SR
MR DOERIC R
________________ v AN ABEB LV HS
......................... DS RIIZ{L RIS
) i 3R ERERET

AI&G!*NOG -
1

9%6IIINIL—b

ﬁla

b M ZR3EHepG24lk

FEFHE

#1309 [E1bE T 7285 [E1RITE
® 12 2BEFBHXLR—2—EA HepG2 HIRAZ ALV =AFLXEED) 7 LA LFENLRITE

B
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. ¥ 077—T8 RAN264. 7 #HiRE & U SRR MR A~ D B2 B R AT

FFiECx 3 22 MEDEELEMRT SI121F. FEROREMBICHT 2EENGERLE
BT BHZLENEETHD. AL, LEMELSFBADOTY 0T 7—2Hka (Kupffer #Ii2) F0
RERMEEZEREIHEEL TREZEEL., FHRABENICEET LI LL+2ITEBESN
%, £ T. FEADOREME (Kupffer #iig) OREEL LT, BEICT v A AIRELETVRT
9077 — kL HRE RAN264. 7 Z AWV-fRIT £ = L 1=,

| }[  MEREICEASTBNF-kBE
| _NF-«B JL AP1 SEAP l ~> (_SEAP )  AP-1DFETME{LICfEVSEAPL
‘ R—4—hVFIR

RAW264.71liRE
o 15 RAW_Emax_FC
&2 g BRI : 63/220(29%)
£ 6
T 4
L 2 e
0 ZFTaaeT EEEERE RS R R R TR PR RS PSR R A R E EE RS R AR R LR 3 ] s
SSH'E'IQ" gégﬁgn 2EE )ﬂg“—5 e EE' a9 28 E E g a9 B / zzomgw;ﬂm“tiﬁi _
HESS No. 4 KZUI‘(_&J:U%HHEQ'E('_
B9 3851T10/\TA—-5—-%
" RAW_Emin_FC iﬂln':H
e 1.0 1FGEML : 54/220 (25%)
g ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
s 0.5
0.0

REZGE aa’ LFEXE L] ! P a ......... ’”"5“'55 ————— g"‘s\nsn

HESS No.

E 13 v9R3/077— 4 RAW264.7 (RAW-Blue) #lifaz AUV -G EHa~ DR ERH

. MBEAGEORENECTIREET -4 OMEBRUEERE A H = X LOME

E FERIFHERETH S HepaRGefifa R U5 v FIREBFMEBE AV T EEFRREET—4
FIRT H-ODHE - FFHAREEELZ, v MIREERFMEROTA F3)LTE LHT7 Y
A DERICEILT—HZITANEEEZRE LTz, HepaRGeTIL 10 ¥ME. 5 v FHIREER
HMETIET2MEIZOVNT., BEEFREET 2 ZIE L, BBLEZT—42FAL. SV FD
FEICHITEEEFREET —FFLDLBREREERLI,
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3) BERMIpE

BAalkh4 o FOESRBRT — 2N ATHEECEEIELENTEINESHERIEL, E
RiEICEITET & TE S0 VE FORBRRZERTHE VST 30 FEOFHEBEZICIKL.
2) TRLEAVE FORBRROEBEREZET L1,

F-ERIZ, PREFHERF S ETIC 20 MEICDWTTEENS VE FORBREEREL -,

A4 FORBOERIZH->TlE, HBRTIO FaLBEDOE-ODT—X T I —TE2BE
L. 7B2z) 2R TOH—ILZR>f-, EELIz4A VE FORRICOVWT. JFon-BREEE
BRIEBECLICUTIZCELD D,

7. BOKEERERICETE / 4. BEARFS VRKR—42—

ERETERLE220EZOHEBMEICDONT. T v FEYHKBHIEES 8 72 (CYP1A1,CYP1A2,CYP2B1,
CYP2G6. CYP2D1, CYP2E1, CYP3A2, UGT) BRU rS U ARKR—A—15 (Fv kMRP2) [Zxt9 %H
SERZEME L1=. 5 b P450 BT UGT (St L TIX 3R (0.1, 1, 10 pM KR T 1, 10, 100 pM)
T ZTL., RLEFEENMEN S REDEZ. £ MRP2 I3 L TIX 1IRE (100 ) T
Ml LI=#ERZ=R 14 [2RY,

BREEEWREEBE EAHY) LHELEEES. WThHhDOBERFLE LSV AR—4
—ICHEEERAZRLE-YEDEISE 6405 33UTHY . MR FICKYVIERT 2EBRMERIE
KRECEL o, £RE LTI, 110E (50%) ALVFhhH o P450 XIF UGT I2xf L TRREER
ZRL. 2YWERE SENERICH L THAEMERAERLz, 5 b P40 OEERERLE b
BRICERNTHECG>TWEWI E, FREMESY FTRRALLYII7I ) —DBERTD
EEREMNRLG LMD, E FPIS0 EDLERICIEIRALH LA, EEMRKBICHT HFE
[FIEVD, SEHRBFEOBAENEH SN TLVS CYPTAT 15 CYP2B1 X9 HEEEAZ "I YMEDH
NE< ., £ FTREEZRBFADFENKEL CYP2D BRI L TERLE-MEN DL o1
CElF, SERAVEBEBRMENERRFLFIEGILFBENREHZEZRI CEEERLTLS
ATREMED H B,

RETHEORERE (RALERE) LTNoDIREORMOT -2 ZEH L., IRRARXERQ
DFRAETIEHEKICAWNSZ L& LT,

BREENEE 0o PRME(85%) — 00
BRI S A — |

CYP1A1 ||||I |I| | I I‘I II‘I'
|
|

' ClEES

| 11 1 32.7%
| ’ 19.1%

| 30.0%

24.5%

| 8.6%

I

|

cyr281 | i

cyp2cé | |

CYP2D1

CYP2E1

CYP3A2 | |I | | 17.7%
UGT 19.1%
MRP2 1 | 6.4%

2201 ER M E
H 14 HENEOEMRBMEBRRES S Y AR—2—I20d 5HEFEH

CYP1A2
I
|| [l || I L I

5.9%
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V. BRZEWE L ERFTE

BNZEREEEEERICEL TIE. SHETIC AHR. PXR RU PPARa (Zxt3 Z21EA 5@ L
f=. FERMEIXIRE (10, 30, 100 M) TRE L=, Fon-EREH 15 (2RT, KFHlR
TIHEEMREEZFRAL TV S0, HESEI RVVYE CIEEYLZFTFMZEZTS>ENTET.
JUL—TRLUEBAICEALTET—2E/EIIENTELGN oz, TDFH. AFFMEHRTIE3
REICBTAHEEHEORKEZEL L. ARFAFKXEEQOFRIETIREICANSZLEL
1=

BEMBEOERRERELZEEL. HRYBLEICLR—2—FHN 2 FLULEG-15E%
EHEERHY (B LHELEE, BUHRIZRERICEYELY . PXR T 35%& LLEH
EMot=DIZx L. AHR TIlE 1%, PPARa Tl 14. 5% & LEEBEM o=, THETIZ. PRRDY
A2 FERMEFEC PR FEAMA RS VW EZREZHRGEEYEICKYEREINDE I LN
BWESNTHEY. Bon-HREABEDHMELE—HITH5LDTH-T=, HRIZDVWTIFHZIRFE
BRRIEKBOTAF XD VEHICKYFERIEESNEZ ENHMONTLSD, SEBEEZRLEZY
BT, BT LLINETICRBIATVIBEZAILLLDOAEN o=, THETITERE
MEIZEL D AR FHCERZHEBNICEHE L -HMEEFLALELGLS . ARARBRRITEEDED
AR ZN L-BSMORBKFOBBAICEERELBHON S, PPARaIZDWTIZAERE CoOA TR TIL
OFEEHETETCH S 74 T7— MENRKRM AV FELTHOA TS, PPARa RS
LTHEEFTHHEBEARDOHE LG AAERREIEAGHEREGY 25E&FEZ o=,

LiR—3—iE 1 E (FExHE) 1.0 >20
" 4 CENBIEAT .
Sk b ] HERRZEICLDRIFE A /] B 52
AHR ‘ 10.9%

I I |
PXR ‘ | I Il 35.0%
I I | II
PPAR« ‘ | 14.5%
2204 ER M E

E 15 #HERMEORAZEAEEEIL/ER

I. FFHEREE RUA. MK/NESEE 2T

FFHRaiE = S MR/ NRE R, IREES v FMNTHRZHEYE T B ERLE L. Tl
L=, FFERSEMEIX LDH 7 vt 4 & CelITiter 7yt D2 DTEHM L. #MA/NEEIZEAL
TIXIIhFETIZRK, MlgE F-7HF2) RS ha2 K70 HCA fB#TIC & U 5Tl L 1=, #ER
MEIX6;EE (0.3, 1, 3, 10, 30, 100 uM) THLE L=, HCA fBHrTIE, HABEMBDEHA
FIZKY, BT 105 A4, #ilaE F-7HF2) RUS LAY FYF7TIE 16 /85 A—
ANTEOND, T, 6RBEEICBITAINLDEMN L. RKE MAX) . &=/ME MIN) . HB*IFE
E{E (AUC). #XITEHIE (AUCabs)., AEFERE (NOEC) zHH L. HARAKIEEQDF A
ETIHRICAWNSZ L E LT,

16 121, HMERREEMSET— 4 D AUC K U HCA 24T AUCabs DIEZE TR L1=, REREESSE
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BLTO.6DREMEZEEREL. Bt - EEDHIEZET o1z, Flzo B 16 TIEHF/NZ A -2 DIRES
EZHRBETRLE, HRIGEED 2 DO0D/X5A—2TIE 14~19%DYMETEBNRO N, F
f=« BTEHEK 3%, = b3 FY 7 TIEERK 5%, MRETEEX SWDHETHELHES
Nl WKODDINT A =2 TRERVEVBICKLEHNELBOOGEM I EMDG,
CNn/NF A =2 TN ERETMCEITBEYEEZ oM, T, H/XFA—FHDHE
BEZ@T L5, 2LONFTA—ERBTHELGHEBENZO NN, TOREIZEXRE
BRENROHONT=, MIRIGEED 2 OOAEEBICEL T, —RICLERMBESENEE R
BNTWLSAH, HEFREF0.69ETHY . FEICHEVEEANRBO ONSRTEGNI EMNTFR
ENfe FEMNATA—REBITHEOI IV RYTITHART, lIBED/NZA—2DLD
MEBULEEZTRL. $IC H 7 vt/ EDHEBEFREIZ 0.85 A TV =, Chio DRI,
LDH 7 v+ A ANHRISEI=f+ 5 NEMERTH S LDH DREZREL TLHDIZx L., Cel ITiter
Tyt ITEMBTEESNS ATP EEZRATET S h b, TORERRDENERRLT
WBbZ &, Ff-, SEMBBENERLELTAELTVS -7 FUNMBEERE S YBEELT
Wb EICERATHEEFEZA DN,

;.- 251 (0.
632 FE S & {5 (AUC/AUCabs) o § MRS

HRESst {
(2/554—53—) ¢

(107 554—4—)

ShOURYT
(167 X5A—43—)

(167 S4—5—) |

WERME
B 16 MEMEOS v MTHREEERUVHERNEECE

7. HepG2 #R@Z ALMV=R FLRAREDY) TILE A LFESRAE

A FLRIGEDFTIZOVTIE, |RAMITR FLRGEFTHERAFE OB L A=, fFIT
HMEET DR MLRGEB L UVEBEERFIZOVNTIE, BEFARE LY Tox21 F25E(C, g
EURBELERCEDLS TRBEONRVIABLVEERFEEEL: (R 2),
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& 2 BELEAMN REESSVEERF

2 R LRGE \ ESET
BIEX LR Nrf2
NF-«B
REEIE
AP1
XBP1
INAERA FLAR
ATF6
Mgy RAFLR HSF
EEEX LR HIF1 a
DNA 815 p53
YA FhaUBE STAT3

BOTHE 12 ICERBDAF—LTINLDR FLRIGES & UHESEEOEL &) TERM
BE7E HepG2 ZREMASHK O FEMEEMBIL L=, XIZ, BIERX FLRIGE (Nrf2), RERE (NF-«
B) & U/IAR FLRIGZE (ATF6) STfiF HepG2 #ARIZ HESS 1L & 220 MEBEXIBEL. &
AFLRBES L VHRSEOBMETILZREL. FonAERZREN SR FLRAGEIZHT

FEORBE R, TEHEEIUVEZED3IMW) ZREL-, TORKBR. #HEH L2209
BDS5, 14498 (65%) [ELWVITNHADX FLRIEEIZEE CEHEIESHWIEREMEIL) 3 5h%
16 & (35%) FEZELLGWVWIENHLMNELG Tz, LT, PRISATLIZAANT 5=HD/N
FA—H—ELT, BFAREIORKOFHTHLIHMBEREMKIT 5L, FRTAIVRT
—AMB, 17 ISR HlERERE (s BELURXMLAREICIXT S 10 EED/ AT A
—4— (AUC, ZXE. BELERE) ZHEL. ARMAREEQOFRETILHARICANSZ L
&Lt

mbRMEFCIEZRUEEEDT—4

K24

EEEETEECEETN
[ =
AUC1 AUC2 AUC1 AUC2 E
3 H :
Emax1 Emax2 =
= = A
.~ Emax1 NOEffl NOEC2
4 (B\ZERE)
a_g- \ §° _____ Emax2
£ ©
S S |/ Aucl
% | AuCL =
R AUC2 2 . AUC2
0 36 72hr 0 3 72hr

17 #MRERFEBIRSY) BIURMNRIGECHT S 10 EED/A5A—5—
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. ¥ 077—T8RAN264. 7 iR E AU - SRR~ D BB R

<o 87 7—TfAa (RAW264. 7 #f3) IZxt9 5 HESS L EMDFEIZEE LTI, 220 ME ZE
BEL. 48 BB DIEPD SEAPEMHS LU WSTS ICL Z2MBAFEREZREL., Soh-EEHM
5077 —UHIEMIEDIEZE S 45 fold change EMREIE GEMIE. REMIES LUE
HEDIMELERE) ZRELZ, TOHR. #HEAL-220MEBD S5, 63WE (29%) [F<wo A
77— EEMIET 5 —A. 54 ME (25%) (EFRFEMIET S LALLM ELGE >z FEINT,
FRAATLIZAANT 220NN A—42—L LT K 18ITRT LR—42—FtE., MEEGFE

(M=) B & U fold change EIZXT 5 10 FEFED /5 A —4 — (RKIE. &/IME. 1650 fE.
BELERE) THUEL. HERARXBEEQOFRETILVFARICANSG & & LT,

SEAP (LiR—%—) ®
[ ]

[ ]
° L]
® - Fold changeh®
=X (Emax) . =4 (Emin)®
> =
WST (EF72) > WSTIE (&)
001 @ ° © > SEAPSEHIE
o ° > Fold changeflE
@ '|C5o .
0 -NOEC (fRZEIRE)
IC50 —
D10\ A—4—ZHH
Fold change (SEAP/WST)
(® Emax_FC
[}
[}
Emin_F(,; ° RfE
®
. - i3
Emin_conc. NOEC Emax_conc.

B 18 LKR—%—iEf, MREFER (MRSt $XU fold change fEICHT S
10 BEDONSA—2—

9. R4 BF7LAICKHHMIENCEORBNECTFRREET —FORBRUSEHREA L=
R LD FEHT
BFEROEE

FEICHT2EMRRICEET 24 R MZOWT, BAERZHAE. BEL-, HRES.
RIEICEHT 2BEHERO—BEE 191277, HMEES, REZSISECTHR. EROBERITF
HELTHEY. RBETIEEIZ, #oa—P RIZK D HAAEIE (Oncotic necrosis) [CRAT 245
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D ME RV KE ZRAERRE LTS, FIZIE, HEIBEBRMENERRNICRYAENDE, CYP
DEERIGICE YFEEDENER SN, T — &5 Nrf2-Keapl &4 FILASEMEE. GST
ENFEIND, LML, COBECRIGH#FTEENSE, ERRARLRAPI Oy R 7 OREE
FENEI Y. HMBBEORELEICOEN D, COLILBUHRRICELIZHLETOERIC
DVTOBRMEEAN-BELZISICEDTEY. ChoDBEREZFASRATLEBEOERA
[TRERESH B,

Loss of membrane integrity |

Activation of protease | Proteolysis of membrane protein | Influx of extracellular fluid |
Ca** Influx | lon channel dysfunction |
Drop of Mt membrane potential | MPT | Loss of Mt oxidative phosphorylation |

Oncotic necrosis Mitochondrial dysfunction Nel:rosis/H.epatouyteI

Modest increase Inhibition of Inhibition Energy metabolism

AhR signaling ROS production | | NF-<8 signaling || of UCP-2 GEx ‘ ATP synthesis | | including glycolysis, TCA cycle, Releaseu;mwsl

electron transport

GSH depletion | I Oxidative stress including Nrf2 I 'l
Inﬂammalinnl
Protein binding | Organelle stress | Induction of inflammation |
|

T | tipitper ™ I I

Death receptor signaling

RIP1 activation | -
0 Ne:rosls/_Hepato:m

i TNF receptor signalin, |
Necroptosts L = £ RIP3 activation | # Translocation of oligomerized MLKL to cell membrane -«
7 Release of DAMPs |
Membrane permeabilization ==
{ { | Inﬂammatinnl
pESE T | Recrunment of ton chanmet | —
ROS production in Mt | P— » Induction of Caspase | — S— » Apoptosis |
Mt DNA damage | - Nenrosis/Hepatouyhl
Necrotic cell p53 signaling |# RIP1 activation | Activation of PUMA transcription | —
: Release of DAMPs |
death via DNA Activation of INK signaling | Activation of PARP | Strong activation of PARP —_—
damage ATP depletion -
g Amplification of Mt ROS | MPT | (cessation of ATP synthesis) e G T
Drop of Mt membrane potential | | Mitochondrial dysfunction |

Loss of Mt oxidative phosphorylation |

B 19 Lvo1 HRAEE - 24 - MIAQIRIEICBEET HLER DN HIRU DB
MPT: Mitochondrial membrane Permeability Transition, DAMPs: Pathogen—Associated Molecular Patterns
UCP: Uncoupling Protein (Mt B 3£ 42 /32 8), PUMA=p53 up-regulated modulator of apoptosis

PARP =Poly (ADP-ribose) polymerase. MLKL : Mixed lineage kinase domain—like (RIP M H)

BT —2 & in vitro REET— 2 FDLLERIC & B LLEAZAT

BEEFEE Tox-0mics TAS I ~ G HHF) HAHWE XS5/ 39RTAS I ~ (K
T. TGP) @ Open TG-GATEs Mo SN TLND T v FIFIED 1 ~28 BEDEHEOAKREICL D
BMERRT 2 RVCEGCFREET 2L, ABXTNHELEZEAVE FORBRT—2RU
AVEFODEGRFRRET I TRAVTHEBENZTL. BB/ UVELORBT—2 L8
REOREEFERET L=,
ERNTIEEH - ERPEERIZER SN TS 4,4 -dichlorodipheny| sulfone (DCDPs) MDf&E#T
BlZELLTIZRY .o SD T IZ DCDPs # 28 HREI/EERIR G5 L 1=3ER . DCDPs MiREMNEM o1
D IFAERAHREO > AR B> RM . B, Fi& DIENH S . F1=. DODPs (X CYPIAEZFET S
EDO|MENHY . Ty FZDCDPs ZFARNIRS LI-HEBRIZE WL THREMM E L T 3-hydroxy-4,4' -
dichlorodiphenyl sulfone MEIEENTLVS , Tox-Omics IZHLNTHE®D Crl:CD(SD) T v kI
DCDPs # 250 mg/kg/B (EREE) TI1. 7. 14 H5 VL 28 BRI EZOEELTEON
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EREEICELIMBRECFERVREBZMFROBMEEZR 31277, &5 1 BHCFEHEMNE
BEOEM., FRICEFTIFBOERNR SN, 5 T BH o EFEEIEEDEMR CHIRIC
BIFcFEOARL. FREABFHRECET52/MAABRERUVC L YHEFEREEZHE S /MNE
IO EAFRRRE R I IR BEAFMREREAR o TV =, F-. 5 14 BN GIFALT DE1E
LROHLNTLM =,
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£ 3 MAECFRVFRELHFTEOBE

e 250 mg/kg/day
Finding Grade iD D 14D | 28D%
ALT — 1 1
1GTP — 1
Total cholesterol — 1
Total protein - 1
Albumin — 1
Absolute Liver weight - 1 ) 7
Relative Liver weight - T 1 7 7
Liver enlargement - T 1 1 T
Whitish region in liver - 1 1 1
Hypertrophy with prominent nucleoli and ground | Moderate 1/4 | 2/4 | 3/4
glass appearance/ hepatocyte/ Centrilobular Severe 3/4 | 2/4 | 1/4

, Slight 3/4 3/4
Necrosis/ hepatocyte/ Focal Moderate 24 | 1/4

*:5 {5 1 5 5ET=

AR L=k 512, DCDPs [F5 Y FICEWT CYPIAREZFZET S L DHELHY 3. in vivo R
L 5%5% 28 BETOS Y FRBOEGFHRIRT—42 % Ingenuitys Pathways Analysis
(IPA®) IC&K YEEH LIBRICHELTH., 28 BETHHEMZ AR S TF VTG RRI4D
JEMAE (772 LIZBFRIICIRES) R U CYPIAT MEFEEARH 5N TV, AI-SHIPS @ in vitro %
[2HLTIL, DCDPs A CYPIA1 OEBE LA EMNTREINTULVS, in vivo RDEEFHREREET
— R DEITIZHE T, Nrf2-mediated oxidative stress response @ Canonical pathway A% 5
% 28 BETOM. HHEMISEFHESATEY. Tox21 7yEA4 THE N2 ZNLIZR FLRBE
MNEDHLN TV =, Ft=. AI-SHIPS D in vitro RIZCHE WL TIEEREMIIZEH 15 NF-kB/AP-1 D
FEHEENROHONTEY RIEMYT A FHA UDFEINTUVAIREMARE Sz, S 6IC,
Sy MR EERTMIEE AL AISHIPS 285 511 IVF Y F7F U S RORE, 3 ~a
FUTZRUVHBEANDEENRHON TNz, CDKSI2, EMRBBERDOFE, AR5 TV
DT OFEME. Nrf2 ZRALIBEX FLRABERVR a2 FUT7AQEEENRHLONA T
fzZ &M, DCDPs M 28 HETDRE TRD ON-FFMIEDIEIE (Necrosis) MDERE LT,
20 TRLf=A > a—2 X2k BHAREETE (Oncotic necrosis) IZFERL L =R D ATREME AR
BENtz, COKIICINE—EDEEFRREET —FOEMBRIEIARATOS Y FTHLHN
f~HCAZ®D in vitro ZERERLLFEL. ARLUESHRERBIERATE LA LNREINT,
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AL>T# : Literature

AI-SHIPS assay

NRs etc. Stress responses Phenotypes
rPXR PW Activate
rAhR PW Activat :
< "_a S Nrf2 Active Effectson
/O/Cl rPXR_MAX Active Mitochondria ctive
0, PXR  Active Nrf2 Active Effects on .
\\s\\ hPXR  Active Cytoplasm Helue

o
Cl

hCAR  Active
hAR-atg Active
hER-atg Active

Responses in

DCDPs Non-parenchymal Mitochondrial
cells membrane Active
CYP induction » . ‘ potential
NF-kB/AP-1 Active disruption

CYPr1Al Induced

in vivo(Rat Liver) GEx
GEx: Gene Expression
Tox21 assay

Necrosis
(as Histopathological
findings) |

FyhCBEBEN /@/ Z
T % Metabolism Others
1Y < Upregulate
o wooe,_s. | CYPriAl 76 cholesterol ~ Active
s R e CYPr2B1 33 biosynthesis
- Glucose metabolism )
Mathews IM et al. (1996) (&3 CYPr2cé6 43 fiET T Active

X 20 DCDPs [HITHEMHBT—2 & invitro RBRT— 2SO LBER

FEERZRDELY (in vivo vs. invitro BU Ekvs. SYb)

In vitro RIZHITHMAAIGEZEZAWLT in vivo IZHEIT2FUEFTRAZTSKE. MEOERE
ZEOEERRRUVHERZAODERL FPRORFAMZEETI S LZEMELTINETICER
LI EEFREET—FDOBETDOSE. TP IZTEVWTT—2BMBIN5%MED in vivo k (H
SD S MEFEE) R U in vitro R (5 FRUE FOMREEETHR) OLEBBFTEEEL .
FTHEHEDin vivoRKRU invitro®R (v FRUE ) THE. Qin vitroR (v FRU
ER) TIEBRETELZL., SSICIEQOBEEDAREENH D /XX = 1 PHIFEEEERE LTz, C
DIERQODMAMAEL LTALRATO—IILEARRDEHEILN 2 9B (D, L-Ethionine,
Tetracycline) THBETH Y. BRAD DCDPs TH in vitro RITH WL TITEE TEA LVRE:
THoTz. BIZTDONTIX3ME (Tetracycline, 2-Acetamidofluorene. Diethylnitrosamine)
THHELTE FMIREBSHFMEBICEVWTOAHIZED 5tz elF2 (Eukaryotic Initiation
Factor 2) ST+ V2T /2 VN BERRDERIELAH Tz, CNEDERIE. FRASRXTL
MARBEOHLELTSRE FOBHEFRAITSIIATEELREZEADLDLEIEN, &
SIZHREZEZ#RET 5,

4) SEROER

SH®. BRYVEOHBREZITVODEHEEMEL. 1 VE FORBRRFRAETIL. A VEREPF
BETIVEEICEHRKT 528N\ A—F -, 1 VERERHLEOREMZESOICHETL, T A—
S—DRBEILE. EEGFER - NFTA -2 —DHMHEZEITS,
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MEMREEQ ATHMELZFALLFRAETILOME (EARLANLTOHMEE - FREEHRT S
HEERER T DFAFE)

1) 81

ILEMEICITZTDILEEEF I LOH LT HHAEYBLLZNEELHY . BILEMEDET S
FHECOVTIEH, EOHEMENFTE L TLAIMEIBALHMIZHE>TWEWL, TO—A T, FHEETMEI<ES
L CIEHFAZED RN FEL. TNENOEEYVEDOET HFHICOVLTOFERIET—4R
—RELTREINTVS, ZI T ZIEEWEORERBOMEBLLERFMED S 6. FHICHEST
5% (Rl F) OEE. BLUTIAODERFNSCEHINLIBEDIL—IILHEEERT S &
[Ck-T. HEDHMERBREVEL LEVSHEHFTRAOEBRBINERIT 5,

2) B

E—ICBIRET —AR—RELTHET HLEVEDEBERR. BRZENRK - A FLRABENR
VIAEDFEET 5. MELEHREOBERE TNICHBET 2EBMERICE DI EHERE—T
Lg%, ChickY SHRBRICHEFSTIHEEEET HLLELIT LEMBEORENTET 55
HOBELAREIZT S, RIZ, BELEFHLBRNOBEBICHEET AIL—ILEEBFEEAL
HMEERTIC K D THLMNZT D, SHIC.HALAITENEIL—ILETIZHREEDE DRSNS,
ZTOILEMEORBE LS 2FUEZEREICEHET SHEREBRMNEHILIT 5, REMICIEARHAR
THREL-FHREBRTZHRMBBEEOTHEONIERAN=XLLEMET ST, BET
PEMHERRICRDIELENEOERADEEFAREBR TS I+ —LELTEETSH L
B,

T30 EEDOFHBEZEL LT, BFOSHFRXPLA VE FORBRT—42  HESS ITBR&E SN T
WA ILEMEORBEXLENERICL IE5MHEREFE I D ENATRELHRLGEATEEN 5.
EREICHTTENEHBTELIAIMELZERT S L L LT

3) EENARELEARHIKR
7. FEMEO6DDIVRFRSA UV FERRELIZTO LA TR TLOEE
MEEMEDBEERVREFORHICEAT Hi%E (LT, LFTEX) o (HELEZHANS 28 B
MREHRSSMHRAER] (OECD TR FAHA K542 407) #FBITHRATLOFAFEZEIEL. &
HFAATORIA TORTLOEEEIT Oz,
BEMICIE, 5y D28 BRIREBRSSEUHHBRICEODCEER I SA~NDZAUETFRT S
EZREEIC, HESS IZIRE S TS 2 441 FRR (B) DRETL. FEMHDOI U FRA U +T
HAEITRDOFFARICTIL—EUTETVN.EI Y KR4 > FIZDUVT.INO(A) EL=300mg/kg/day J.
FNO(A)EL>300mg/kg/day) M2 R ICHEET A _BHEETILEEBET S L& L, Ff-.
' NO(A)EL = 300mg/kg/day | & % o f=3B & (2 DLy T . T NO(AEL = 30mg/kg/day ] .
'NO (A) EL>30mg/kg/day] D2 XA ICHEEETIVERET S L& LT,
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%4 OIS TVRFLOIY FRS U+

4 TJ—7% - RRBATR
EP_LVO1 | #ERQfEE - XiE | HEASSEEESERR
EP_LVO2 | FF#4&EIE T RUNVBERETHE
EP_LVO3 | FFHaETT:E RNV BERITERE
EP_LV04 | PRERES fEE. BERES
EP_LVO5 | EX FFAE. FFHERZAR K

EP_LV06 | EEHRHEE A, MmAfsE L ~JLEmM

FRETILOA Ty FELTIEH. HRDESHGREFHE T FRA > FOSMHFERZ T
THL, AT7OP Y FTREBLEZSA VE FOXRBROZEETEHERVUFAME. KE Tox21 70O
Y MIEoToBShEEER a7 ERRFE LT,

EEL. 2B ERRELTEEDA VE FORBRZLETERT S LIERETHD N
5. #9190 MEDA VE FARBRT—2ZFEAT 2L LT, BREBZRAVZFRAETIL
C&YAMVE FORBROXREEMEDRBRT -2 FHTHLET. T—2DHTEERELT:
(& 21),

L FME

eyl
‘ a MIE/KE(gene)
AR—R
Ront=
P EBRT—5

IRRAE
AR—Z

IVRRA b

B 21 SEFHETILOBESA—D

27



IE/KE1

1E/KE2

1E/KE3
Genel
Genel
Gene3

AVERORBRT—2EFALTCFRAETIILEEE

==
Compounda [ 1 IToITo I 1|j > Hﬂ%’@?é’f‘/t“bﬂiﬁﬁ?—’ﬂo)ﬂﬂﬁ
Compound2 [MoMMoIIoM. . . ol } %ﬁﬁi——'}”&ﬂﬁﬁL%%Lf:%/ﬂﬂ%?)bl:cﬂ”ﬁ%
Compound®3 [T 1[T10ToMT ol 1
: issi \
g | Missing data b IURRAU P EFLORBTES S

Compound n mj%ﬁl&%
REREARERT —4 1

Step 1
KRR —4~%FIAL Tmissing
dataZETILICK D> THT
- N ™M -
ggg 299
EEE ..... é(ﬂcﬁé e X Step 2
=== | 7)WL
Compound? [T 1 Mo ITo M 10
Compound2 [MoMMoIIoM. . . ol
Compound® [T 1M1 0T0MT ol
=} : -
Compound n [ =| @ 7 Compound n (M 107}

FRICLO>THRSNET—HINVIR

BaER—4~

B 22 FRIETINVICESERBRIEDHTSA—

T, ABXTREVICHART D2 FRCATLOFERE LT, ZREOFAETILEREBS
. EEA—N—GEEZEVEREDLEMEANLTEOTFARRERZETE L LD EREM
$THIEEEMELT, TAMRATORTLERBELR:, VATLOBEER 231277,

| E£BADMAH (ADME) )| £65F ORI (MIE) ) £ TORIE (KE) | IR
L
AI-SHIPS AR AT R T L
B s T J
PBPK .
FRAEFL ulahies

AP ERBIEF M 27 L

IURRAVMFFER) PRI RT A

<{tEMFER>

o RBEFHETL >—>| 518
|

o

I_’< EP_LVOIFREFL )|+ uiTmes |

=< EREFHETIL >—>| % I8

=

] ) [([Teee

MIE AlE

N Tox-21 : : e )
N _ )| MEEtERay B A [ ep_LvosTmzsa

EP#6F Al#ER |

N

X 23 HEED6DDIVRERAIUVERRELE-TOMNATFRI AT LOER

LEBEXZANEL. FEHI VU FRSA U LOFRBREZH AT 5. FRDBIET, #ERL
BFOHE. ZHDA U E FOEREFAETILOFUH LATHON., FRERDRRORE.

HUESYORFRLGZEDMFMERERLALTW D,
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{EFMEOREEZ AT

-SMILESEZ, MBS

= I B> HP RS FRCHSLEAE IO

B Predict compounds | %55\” 'ﬂE%E%
_— \ [

Prodict Compound detailed result

o ron) [rescoomarron| | s
s

Vo1 |0.0 ceceet
vz |00 10
EPLIVOI | EPLIVOZ | EPLLVO3 | EPLLVOA | EPLLVOS | EP.LVOS
. .03 |00 10 = - -
e (30mg /g day) | Preda300ma/va/éa) |

.04 | 0.0 10 [ : }

w05 | 1.0 10 L : 1oa

R % Expern sriptor | Ton2e s

"

K 24 BELETO A TORTFLOAL—F—( VA=D1 —R

1. T=EI MY RDEE

LEMEOEEFRESHFRN —THUICBREBINEBET -2 XA—X ThH S8 M B
EREHE (NITE) TRAMIATWLS TEEHFEXE A TLME TS Y b T+ —L (HESS) | H
SIEFEERUS Y b () 0 28 BRRERSSEABRY 42 OMEEREHGESHRABRT
—RICHYUTEHEEZAOND T2 EHE Lz, ShiC, #EDERF. DEMZMER (R 25
HREBIOMICEKE). ATO0D ) FTRIFELIZA VE FOEERE (B 25 OITEH). 1V
ErOEBOFAE (K 254 L0 PBHIOMICEHKY). EHESEOET—% % —TICINE
TEHET—EAT )Y REEBELT,

R £F-HE TURRAUMEP_LV01~06 A ErORER{E- FRIE %Iﬁﬁﬁﬁmﬁﬁ&/
% o|o|o|o|o|o|o|Oo|Oo|O|Oo|OfO|O|(O|m|Em|m|m|m
é olo|o|lo|o|o]o|olo|m|m|m|m|m|m|m|m|[m|m|m
~ |o|lo|o|o|o|o|o|Oo|Oo|O|O|O|O|O|O|m|m|m | m|m
g OO0 |O|O|O|O(OfO(O|O|O|O|O(E (H (BN | m N
#: |[O|o|o|o|o|ofo|o|O|m|m |m |m |m | (m (m (m | m|m|m
g o|lo|lo|o|o|o|o|o|lo|o|o|o|o|Oo|(O|m |m|m | m|m
# |[0o|O|O|O|O|O|O|O|O|O|O|O|O|OC|O|mM |EH|(EH | m | =
ﬁ o|lo|lo|o|o|o|o|ofOoO|m |m|m |m|m|(m|m | m|(mH | m|m
@ lolo|lo|o|o|o|o|o|lo|m|m|m|m|(m|m|m|m|m|m|m
T [olo|o|o|o|lo|o|o|o|o|olo|o|o]o|m|m|m|m|m

O:=ExfE, W:FHIE

B 25 T—42TN)ORDA A=
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7. 4 VE FAEREFRETILOBE

EERTREG A Y E FORBROGRICRAELN H SO, HEMARKEEDO ) (THWVTFERL 30 £
EFETICRELEH 190 MBEOA VE FOERT—22FEAT 2L LT, BEFEEICLD
FRAETILEEL, 1 VE FOHBOXREEMEORBR T —22FRTHLT. T—2%%H
5ELT=,

FERRIEEFTIHELAVE FOEBRETILOFARRER 51277,

®5 BELEAVEFORBRETILOFTANER

S4E ERAR FRIRTR
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