EAERI 0920 F 2 &
T2 44 9H20H

EHERREEETER (B) & B

§
EANBEERRLRETTERE

EELOEBREERBE R OBRIZET AL A 4 2220 T

EELOBLERFBAFICE L TRT I EEEHICET 2 ERNCE L T, BXKE
UEELRHFATEESZE (LT TICH &), ) IEBITA2EEICESE, #H-IC
(EELHOBCEERBRE OBRICET A VA ZF 2] (UTF T4 L R &
o ) HARD LBV ED-OT, TREBFEZETHOL, EENEFEEICHTSE
I LA LLFENZN,

. ABHOBRICHE, ERESET A 2 AFNITEES 144 BEALEERES
FEBMIEELOLDOBCEERBOBTEHERICET AN A 22 22250 T (B
T. [S2ATA LR L), ) RO 104 7 A 9 BT EREESE 554 BEAE
EERCREETHEREREERMN | ECEERER EELOBCEMHRBOEENHES
) oW T) (BT, TS2BHAF vz 2w, ) IFEEILET A,

B

b B
1. %

ENTEELOEEROLRHRREORERVBE~ORELREHELH B0, &
%ﬁéﬂ@@%m&ﬁﬁ%l52§$m ERENTWAZ e, 20X HRE
BN R D720, ICHIZBITHEBIZESE, MFEOBRZOESERUORREZEE £
T, FITA XL AREDLNZLDOTHBD L,

mﬂk‘ L‘&’ﬂ

2. VAKX ZADES

(1) S2AHAFLVARNSBIA ZF L Ae—DlEebI-Z &,

(2) BEEHERBOBEMNEESEICONVT, 20o0F Y a 2R LEZ L (in
vitro (ZFFMBRERER L ED b0 L, EFR20LO)

(3) in vitro &i«?’tﬁ%iﬁﬂ@%ﬁﬁﬁlj’o‘b YT, BREEEDO RS 1mM XX 0.5 mg/mL O



EEGOBLCEMRBR L OERIZET AT A & A

BB B <ot ere ettt ettt et en e 3
1.1 TTA RTA LD BB oo, 3
1.2 B R et 3
1.3 A RTAOBRTEIH . ..ot 3
1.4 IR ..o 3

R HEREROBER A .. e 4
2.1 BERRAIARIIL ..ot 4
2.2 BYERHAAE D 2 DDA TS 3 OFEH oo, 5
2.3 BRI B DT oo 6

231 BEERIIERERERIR ... 6

2.3.2 IR TR T B oo 6

2.3.3 AR RE D T AR E AL DAEAM oo 6

234 Invivo B ISROFDBRIY et 6
2.4 A 4 A B B BRI et 7

I VIO B R g D e 7
3.1 BB B UFLUIRER oot 7
3.2 A2 PO DI BT 2R TR e 7

21  IREHEDBRI e 7

322 FBBROT VA LV UT T R Tl e, 8
3.3 LA IV N D R e, 8

331 BEREE DRI ..o e, 8

332 FBAT VA LI T T BT/l e, 9

B33 BRI et 9

0 VIO B R B oo 10
4.1 Yeta IR0 I vivoTRBR ..., 10
4.2 F DD 10 vivo BEEEPERRBR ..o 10
4.3 In vivo BB EE BRI IS T D BRI oo 10

431 B RRR e 10

432 FUEFGTER oo 11

433 MBI BBEEEED B DIEAMD oo, 11



44 Invivo BRRE R ARNME DA ORI COMBERES oo 12

441  InvitroBEFEESRBBIBEOLEES CUIERSITUORVES) o, 12
442  Invitro B R m B B B D B oo 13
45 I vIvo TR 33 T BB e 13
46 FREREIIIEL ..o e 13
47 In vivo BARFEMRBUC BT DT S HEEEDMEDBRIR e 13
48 B G e 13
49 I vivo R OB B M I 13
BB L R R OSBRI BT D A 2 S A e 14
5.1 A T M E DR A oo 14
5.2 I vitro BEBFEEE DT ..o 14
521 HIEZEHAWVAERERERAR CHE LN O oo 14
5.2.2 IFHIENINE VAR CE O BEE R OFM .oooooeeeeee, 15
5.2.3  Invitro DREMEE R OTEM ..o 15
5.3 In vivo B T BT FE T DF-M ..o 15
5.4 B B T D B RET oo 16
541 IZFLIBHMINAE FAV NS in vitro SRERE SIS B IBMIBRET oo 16
5.4.2  In vivo /IMEEREBR DB ERE BT DB oo 17
5.5 D5 AVTEMERRER TR b7 R AR B3 2 B MO =R o 17
T e 17
FABEDIIIRR <o e e 24
BEETUMR oo e e e 26



EEROBLGEMRBRE ERICETI A F 2

L HE

11 HARFA40EW

ZOHAZ L AZICH A Z A S2A RSB ICEDL D LOT, lig % 1 DICE L DD
ThHD, WEITDHIE & MIX 2V R0 2T 5 7= 0 OFEEERBROEENEA S 2 5
BT 5T &, RUFERDAFIROT-DD A X A% RMET A Z L THY | WEFOE(LIZES
SEBMED Y A7 FHRORER EE2REHR BRI E LTS, RUETHA £ A%, BRI
BB SN BB FEHEF ONAZHERGRAR D in vitro KT in vive SE{EFMERBRIZ T A Bk
@%@ﬁgﬁ:\’ (ZHMED 722\ non-relevant|FT ROFHI % B2, ) 1ZOWTRA, EHG & LTS
ENAHFITHOWTOIRBER SIS,

1.2 Hx

B ORFRE G (OECD) A RT7A v OfER ) EamtsicET sERY —
7 a7 (IWGT) | OREEPEINIBE SN TE T, ZOHA X ATR~% X 92, OECD
EOVIWGT IS L BEIE L 1E, W< OhDIRESRH B, HEEIZAT A K54 o5k 5,
ZDHAF 2 ZNTFE < RO ICH HA A L CHEATNE TH 5,

13 HA RTA O

ZDHAF L ATFRO BT EEROFBRIZBET2 L0 TH Y, EWEaiiAiciiE
REiav, FRRBAZFEMIZ BT 2BEEERRERD & 1 I 71220 Tk, ICH M3(R2)7
A Z 2 ATHERFFD R SN TV B,

14 —AxSRHY]

B sEERRIT, fEx OBF CRIENRMEELBISETWEERET 5720 C%%éﬂf:
mvitro K invivo RBRE ERT DT EMNTE D, TNHORERL, DNA BELOZ DEEN
ESNSBIEEELZRINT 5, DNA IO A BEAHEE L 13, BEFRRER, LYK %chi
PEBORFETEMZ DO L THY | ZNOIFFR I A~DOBZEEBORE TH Y, £/, 2
A BT DL EFEERRO—EZ - TV A & —RINIE 2 BT 5, ROz b b £
TEREFFEAEICBRE L T 5 & & bIC TR 1T 2B R R A 2 O TREME A B
DT ERRLTND, ZDLX D REERRET 25 CHE L 2o 72L& MO 530
IERERIFWE ThH D FREMEDN H 5, HEDLFWEORE L b b CORMBAAEOFEEAGE
HENTWDH, BISMEREBIZOWCREROBIRE T2 Z L IZREECH 5, TO7=0, #ix
FHERBRITIEL LTRAFSEE THT 2701 AVGNTE R, L LARE, AFMnRIck
T HZERERIT e FOERBEPREICEHR L THhBZ b, HAWERBIRA~DEEE 5| XL
T T EREDNIIEEIL, BAFREDREDN-O LRRICERTH D EELLND, £/-, &
(EEERBR ORI A RIERBREEROMRCEATH 5,

W



2. EeEEBROELERESE

21 HERREVIRIL

EIESEDPFOIZOITEEEEOREARFHMENER &N, LRl Ea—icXy.,
& AV %)@J&ﬁﬁ’%%ﬁ (== R) B THEO(LFEIEDZ LD, F - WETOENAME
THDHIEWRENTWD, I FFIFEMIEEZ AV n vino RBREMAD Z LI2k - T, o
PRI 25D AME ORI EEAME L, MR H SN A BEEEOHBEN AR 528, Zhic X
Y A TFRIORRIENBA T2 T2 b, 1F o I TORM A & B LV Biks s 8ahn
T5. LML 6, 1 DORBRTHARMEIIREET 2T X TOREEEHF R T& v
EMD, MEEIC L DRBROEMIIMIRE LTHERbD LB OND,

HEROEEIHATIIRO LBV TH D,

i AEE RV SEREAERFEBR COERFEMOFME, ORI YD D BEEHIZE
bzt L. TolER O NEEHEERPAMEOKRE SR+ ¢ nTE S L
ENTVD,

i IEFEMIRTO in vitro OV XU in vive IBREMEOFHME, = 2 TOM{EE ;UJ\TOD
LOIFH SN B ~ETHD,

Invitro 53R PHIGLERIEEFER, inviro /MERER (FE 1 BHR) RUTLS178Y #laz v 5=
AY T —= Tk (FIVrxF—E) #H MLA) O 3 FEEHD n virro | FFUIEINRERR D
IRAERENTEY , FNODEEETHHIRRESN TS EEZ BN, Zhb 3 SDRER
BRIBEORENZFOLEZ LN TR, ZOHA R4 U THERENh WA 7 e ha—L %
R, AR A ERER S L CHOBEEMERER L —HE121T 2 5A13, RafEEORHICEL

TITEEMEDH D,

Invivo TERFMEIR L, invito TERFMREDAMBEETSZE FE28B), kW
TEREMEDFHUmIZ, WX, 50, R ORI EOERE ANk L= BRiEE2NA 5 Z E NEE
LI &nb, invive BIEEHERBRIMEEHA TINS5, ZoMiicky, HEESE
TR U <VEEEP OIRMERO/IMESU LB A 02 PR Y RE oV
NDBFHEDOM G L L TEBREND (3 2R), #HHRWE O L7-BioisRY v Bkb £
TS FRURITIC VD 2 &R TE B0, ZOIFEITE IR0 TIFA2 0,

DRTEHEE FAV D invitro e Qtinvivo DRAERERRRIL, ROAOLREREZELSESD
Bx RRE BT 5 2 LN TE D, Pty UIRAENTI SN D 2 & T, EFFEFLREHR
WrABSET, ZAUC X VAR END, Lizid- T, RRERE/MEZ BT RO
THORAEROHERTE ORINIEY TH 2 L EX LTS, /IMEITE, HEBIICRITS
I AU EDGEEDBA~DOBEREIL L > THEREND 120, /IR IR EOBRES
RWEZRIETEDARESERH D, MLA 135 I V0 — Bl FOEREBHT IR THS
B, TOERIDEEFIRER L REERREOWTHOBRFIC L > THRAET 5, MLA 137
ROEOBEDREFRETH D Z EBMON TS,

W OMDIBIND invivo BERITHEATRERC S VD Z LB TE B, T2, mvitro BN invivo
RPFE R LTI ABEOFHLOEALHT  (weight of evidence, ; WOE) %485 7= DB ER &




LTOHEATHS (TR, FHliS &2 2B Ha BT, 22w, BIERFIEIC &Y £
s, 2o, ERGERE COBEATEH SN TVIUE 4 THSBH) . 20 in vivo BB (BF 2 A&
) ORMRERIT. BETRESBEEEY A7 BRI L 2RI a7 L 2D,

22  EUHERAR D 2 SO T 3 O
EERRESRICETAUTD 2 20OF 7S 3 VIIREEICEE) Sl SN (E428R),

ATal
L MR E R 18R IR BB
i REEEEERRIET D7 DOMIBREFEARER (nvino SETEITOREKREERER Y
W invitro /IMEEER) Xd~T R ) 7 g —~ Tk AR
. Inviveo BEFMRER, —RIZIE, ToliEEMR cCORBKREE, Thbb/MEX
SRR DY EERE R RN T 585

AT a2
i B A O AIEIR IR R
i 2FBEORLRDHERIIST D invive BISFEMERER, —MRAITIEL, o EIEEMMEE A
WA INERER OV 2 D H D invivo 38R, MIZEEI722 FiED 22y \KE: D, —RRENCIIATIRO
DNA S 2T 2 B b d (Frok U421, 7 12 B8)

F7a 1 ICH HAZ A QARPBICHEILL TWAZ b H Y, TITHEER 5
THEE SN TWD, LsLeiih, A7 a1 L2 BREIZZIT NGNS & &2 ABmiITk
DEBYTHD, In vitro | FHIEEFHIORER T T, EE/REMCHORREENEG LN T
VWA TE EIZEERE A7 2 FED in vivo BB T S 2322 et DAL, in vivo TIXE(EEMEE RE 72
WZ EDGREHLEE X HiD 5411 EUBEIR), Lo T, NG 2D invive 3%
Bra = 547 a A%, invitro DEEREROBIMETTIE FETH D (F4280),

FHERSEAE DA TS a Ui invive DEHIUIRKERS £ H 6 ORBRFIEIC LEAANT
ES ZENTED, EESTAEA BEACE LTI — RS BRI G O fe i A48
AL Z L BBESTRETHD, 1 D0 invivo REREIMST L TEIES TITHHAICE 2 S E
DIFEEFRIATL Z L BREEND, £ < DA, RBRBIAHNC KIER 5 HIERBR OB 5 &)Y
ME D IPDHRIRIERBBELNTND EE X HNDOT, B NEY S 5 WIIRER SIS
FAAAILD DB LV O fE 2 5,

ZDHAF L AZPENE SN, FHE SNV TN 7 s g o OEEREREBROMAEIC
BOTRBHEORBREZ R T awI, BF, BEEEEEEZ TRV B2 bh, BRI E
720, FEERE A EEBR TR LA WIL, FOBKETOMAFRRIC S X528, & v Ef/ kst
ETOUENRHLLDEEZLND (HEBR),

A7 a 2B Tinvivo THIEDHE 2 OFERE L TEATE 2 L0422 L 5 2R
BidH0 . ZNDDW OMIRER S EERRICHAAND Z E N TE D, FHHIIRE L O
HEEDBLE D DRI B /A Ch D & B X LB M5 2 O R O BRIE I IIEE FTRE /28,
RASUIREF SRR EOERZEE L TRIRT <& TH B,



e ROERIREIZRET BT in vitro TOIZILIEMPAERER K& U in vitro XX invivo D/7NEERR,
BREVEDZENTED, BEMFRELTIIEL LTI, SZ4E5ROEMN, FEER OV
DFEFENH D, MLA THHEREERIORBIZARETH D L ENTWD, A7 a3 2B
THER S D in vivo DHBSE{EFRURERIT. REEOBREL (BRIEEOTRESE) 2EERHET
T ENTE /NGRS SN DN, PaERERBRITHER SR,

2T RBROBEEREAE R RR LA, 2 OB EEERBRA R4 I AE
THDHIEEEHRLTOARTIEARY, IBINER U=, EEEa e a3 R
FEREZVECHEETI-OIERTAZENTES @2 LS5 ESR), LEMIVREN.
DOFSIEFHI STV AR THIUL, JE - L SLRBORBZ LAHATRETH 5,

AR A S 2T 2 BRIC BT, Hine Bl TRBAER TE 2WEAITIE. FA
HERHR SN NERR T 0B ENELEZFF>b 0 L LTRHIATAZ 8 TE S,

23 HABHAYOETE
TROL IR TICH > TL, EENHAEEZEE T2 EN RSN BELH D,

231 BEERRMIEEARRAER
FFE DEERAFERRERICE L T, mvivo TOREREEZEICHSEOEEN HIUL, BN
B EEERSR IR 2 2P EEERZE A L Th LW ICHM3R)YH A & ZEH),

232  MECEEE R TLAY

MRV R T LAY BlAIEH2BOFAEME) 12 L Tk, TN LARVME
IREETERFEMPFRIND Z L b oA MladtEs R LA IR o a D
DL FEREC, MIEEAVCAERIERER (m—AR) RBRIMRAERTRETHD, Sbic, =
DX 7RGEEITIE. in vitro OIFFUSEEFRAEE BV 25BROWThas 1 D2 Ab e TERT
EThD, ThbbA 7T a1 2 8RT 5,

233  WERICEEFEERTRESN LAY

%< O VEEHHEE] ITMBEOLRFEHEICE L TERIN TV A7, B sEmt
PFRENDEY (GESZR) I @%, FEGEEEHBRIC LV BIEFRETH S, PRk
W7 T AT MEE RO DBE TR RFER L Y bITFEOS S A AV D E R
BRCESITHRIHTE D Z MBI TS, L3> T, BEMSHEEEZ AT HLEmIBIT 2
FHERE AT DIt RIT, BEEEEZ A L QW0 RiEL 2D B2 bD, L
MU B, H OO RANNESHOMEZE T DLEMEHI L T, Y e ba—1 %
EENCEES D ZENEE LY (E5 2R), BIRRETI07'2 ha—LVOEE LT 500
ERIE, B L 2o TO D EEE IS 2 A T 2L E BT DL FA0ER, BRI R
U7 — Z DWW TERT 5,

234 Invivo BEROF|HOIRR
BHE, M SUIAFEE BV invivo 3RE5R% i L CTHABRBERNE LN WMELalid 5,
ML AXRT AT ART 77— AXRT A 7 ADT—EZ G| 8 TOEPNRINA < | HEAY



g BETE RV E D MBI FUTHIE T2, #ilé LT, HAEOEFAL TLIi=r b

ZERS & DHIEEAL WV < O DORAB AR OB XM BATEA OERLA HITF b5,
B ERHALRE L THIEEEES 2RSS T R HIESE S ARV GEY & &t

IR ER T ERWEEITIE, in vino BBROATOFENEANIET THE2E L

20 PHENTHWARBRRTIERNLO0, ZRHORBRICL Y | BEAIITT 5T

Tl 2B EET A Z LIFFHETHD (6 BR),

24 AFEHIRIC R AR RIS E O

SRR b, 138 AL OATEREREWEIL, Kl BV 2B CEEEES R X
D ZEMEMMITRENTWAD, Lz > T, (HBZ WD in vive BInEMERBRO MM
RITAETER R NI 2R L CNA EBZ DI ENTE D,

3. Invitro RBRIZXT$ B4

31 FHBRO#HY R LK U#IR

EFFREROBIIMEIL, FTLWFERIZLAP500. TH LARWERIE LN BE I WBDE
RThD, LLRh b EERODITEE L SA S Q0 2 ERN B EERBR I,
BVIRLZMEL LRWEERH D, IO OFRIIFELIMETH Y, -+ 72RNEk= 2 b
o —/LEH L TNDDT BB REBEIIEEDSE RO IR LILEE LE L Sh,
PAERICIE, BB S S AR SUTER SRt LHEE T RE TH D, L LRRL, B
TR R IR D E I E R - S0 2 E 035 0 | Z DAL RN Yequivocal) |
EREDEER, ZOLX D RIEEICIE. HETENFEOEABRRICAAL 02, @Y L wE
HIERMBED TEETH S, [iED 7e5s. BRBRICBN T, () bR ER
BIERAE LT, ) BHERZSEEEEER W oREe LTENT Gi) BO IR
D R, BREERD TARMEDY LoD FTREMED ® D,

32 HEE DB s 2R BBk
OECD %A FZA4 2 (1997) KO IWGT #EZE (Gatehouse B, 1994) 271 b =2—/LIZE84
HEEMNTREN TV D,

321 IEHAEOER

EEHAE
IR SOIEOABIHENRRE L 72 572056, BRI 5000 pg/plate (WEERME DN iRIED
&, Sulplate) &3,

AR DR SR

EOAEEREMN L, E7-. RS AR 5000 pg/plate ERMENRIEDEA . 5 pLiplate) L
TEWDEMT T TP ER 2 o =—ORBEHT2WRY | FTHT 2 HRICB O THIE
ET 5, BOEBRENBEINZVGAIE, ST TAREAEZESHELTETHS, b



L. AEMENICEOATRE UIERER 2 0 = —DEMH»H bf)%ﬂ/;%/\ VI, AR
R REmAEIIUTOEEIESIRETHD,

AFHE L AHIR
T AARBR T, ABHEOHRENIHERFREHEL L. HEHEE 5000 pgplate #8273
WHEE T2, ABEHREFIERER 20 = —HOBORLEEOMEDAETE  (background lawn)
DFEHAE (clearing) XUFEMNC L - THRHEND Z LB3H 5,

322 ABoOTVA RO o ha—u
RSB VT L— 537 MEIREEROMRIIZ OECD AR+ 238 BRE/KO Y v MILLTF
DEBHTHD,
o RAXIFTRHE (Salmonella typhimurium) TA98
e FAIFTRETAL
e  XRAIFTAHETAIS3S
e RAIFT AR TAIS37, TAY7 Xix TA97a
o XA IFTRETAL02, KNFHE (Escherichia coli) WP2uvrA K5 WP2uvrA/pKM101
OECD A+ R A RO IWGT #iEE L OFEIL, MEE2AVWSERERER (m—L2R)
RERZDWTIE, ERDH] O 2N I ©. RENEHE LR OTFE T ROEFE T TTAT
DFREREER 2 S . fen Fl B O TR E 2V 7 3~ N QNS U072 B e R ONRESe FR 2 R
L CEM LBEI0E, EERROBGEHEERBROBRICESE 1 RBTHYTHLEEL LN
HBENIRTHD, T2, BELOBBRTIIT L— MERUT LA vF a_— g BT E bic
ZITANARETH D (E 7)), RHEIUIHOBHEERENEONZEEIIE. AEL~LD
FREZEE T 57870 b a— ViR Lo FRRE Eied 5 Z L NZE LU,

33 IFFLEAEE AV 58

OECD #A FZFA > (1997) KRUNIWGT DZAFR3CK (7 ; Kirsch-Volders 5., 2003 ; Moore &,
2006) (27w b /UIZB BB EMRBM SN TV D, MLA OFREROMBRIZOVTORE b,
BAHIFHIEZ 7 7 % — (global evaluation factor) O & HE0H S TUVS (Moore 5. 2006) o
I TIREFEGORBUIZOWTHEIE NS O Lith & DWW D)o FRHZEEAEORRIC
DNTIRRD GEMIL TRBR)

331 EEREEOZER

R
VIR U < IIREESIR R ORI USRS R & 22 B2 WA, BEBRED FRIT 1
mM X1 0.5 mg/mL OWTFMEWVIEERHERESNWS (ESBH),

EREME DR A
HHESUINEOHE IV CHIREEMEA I & 72 b7 iuE, BB s P CItE A
DAL BEZHT R R BIRVRE & T2, HEBOFHEE, WIRBIE I IEMEEC L 2E1E



IRETITY, (BB OGS L THBNA DD, IEEHEDICHHTITE LD OB OKT
FCEEL, LT 5,

FpREE:

DEPEO YRR U MEE TR D in vitro a)ﬂﬂﬁ@a%{m-éfa—*xt%ﬁf V. MR, AR
HEFEINHIDSK 50% 2B 2V E ST D (FE 9, 10 BHR), MLA ThE., BEAEICBWTHE
B 80~90% (10~20%RTG) 12725 X 51212 ([E9H),

332 #EBRT VA UROTa ba—

In vitro DHYRPERIIRIZ I 2 LA ABEOMIGRIZ IR IL, BHER OTat g 2 5%
J5 & &b RENEELROFET RUHEFET CORBROEMBILETH 5, WEHRHE O
HE 3~6 BFf & L, ALEERRRED DAY 15 IEEHIREEIR AR S BT 5, RS LR OTE
FE T R OEFAE T OER RO 5 TR S OIRHEN ER OB I, RENEE RO
FEFAET T 15 ERAEEHOEGENYIETH D,  In virro D/MERERIZ B F URRIAE
HEnbd, 12120, #aDNRZA /8T S8, ROMEICA ST 5720, — ISR E DN
Bda7 6 1.5~2 IEFHIEIIRICEAREZERT 5, N5 D nviro AMSEZFATAER TIL, X
JVFATRTIasRR=ba YT I 00X 5 ik 5EOLEWEICR L Cid, LB 2 &<
T 50N HOVNIERIEH 2B OS50 JIIEEMREZR T 507 ha—LoEFEICL
STESHIRETE 256 b H D, REERERRTIL, SR KRR & & bk

ENEME ST, ) MO HIRSER BT 5 Z L IC & » TEEEDBEREB TR & TH A,
MLA Tid, #E725ME R UM A5 T, RENEM LR OTFEE TR USEFE T TRl % £l
15, WERME O 3~4 B & 575, RENEHLROTFIE T R UETEE T OERRLED
M IR TRERE R & D WA e ROBEICIL, RENEMHE R OIEFET T 24 B0
DEGAIRE EMT & THH, EHERL MLA TiE, () TE L TUNSRan=—2FERTS
B e vy, () #RE S E R LI E. Bt IR, VAR IR OB e TRk 2e
INEFBEZ R LTEAREZ S0 LD | BERRICBW (an=—Y A XONERMET
H5,

In viro DIFFIEMRORERCTIE, LRI (B 21X 722 2 W08805R, REREMELROGET
FROHEFETICL 285 Lok oo, BBRNICEEMEZ 22 EENRAAETRTWS, 20X
D 7R TR B NT PR ESUIBSMEOEAIZIL, IBINOMERRRERIIRD S, Rieh, XIx53
WIBTEERDE DN AT RREOMIRE AR T 572 £ 7' a b a— L&k L=
DI IR UNBHE L 725708 L7,

333 BBt

RIS IREHIEE Th 200, BUBEMHERI D700 in vitro |ZFIBHIRRERIT -+
fEENTWD72D,  GEREEHERORER & FRHIIT 5 O THIUL) RENEM LR OFEMHERR
ERBROPUGHEZREAT 5 72D ORENEM LR OTFE T COBMESROZ T L,



4. Invivo RERIZHH A 8EE

41 BAEBEORH OO in vivo RBR
In vivo TOBFREIICIT DREEEE O, MR F T 5 SYMEIR MEROARITIL,

WL REEREFEWEOREICE L CGEEE R &5, BEEMIa0/ MERBRITE AT 5
BMEL LTy RO U RLE BICHEYTHE LB LMD, AT, =7 ARMMLD
YETRMER (BYERMER) XET v MRBLOFAFERLEREZ AN TH IV (E3 28), [
BRIZ, thoBWEDOIERMERT S, BRI MIZR T 2GR R EFRYE, B RS
FEWE AN T 5B U CHEYZEENRENTRYVERATES (E3 288, BUICTHES
NebDTHIEL, BEFTEE (BT RO a—H A FA N —) 2FERTHZ ENTE
% (OECD, 1997 ; Hayashi ©. 2000, 2007), YR I1L, ERME 245 Shi-if - ED-
DERIEER SR Y L SBRIZB W T O 3 vTRETH B (11 B8),

42  FOMD invive iﬁ{ﬁﬁﬁ%ﬁfﬁ

BEERREAE 2 (K7 a v 2) BV TE 2 oFBRE L TORLTE invive IRERIL. invitro ROV
in vivo RERFEROFHMIZIIT 2 WOE 2@ 5 7= 0BNEERE LTHLEATES 11 kD
12 B88) . Invitro TEIZE SNTFFEDRIGR, YEFSAFIC BT A21581T invivo HERE RIS 55
B NEDH, YR RE IIPTEMER G FICB T AR F 2 R ORI, KERS O
IZRWTIHREER 2 A & U CTEZ S T, BRI - iEIC BT A A EGFIC &
THMIETE DN, FTHRRSHOBEIMROERE (F 12 288) 1[2BW TSR ROIEH,
BEROEELZLEETD0, B W2IX28 BR) OBESENLELRS, Lo T, &
2 D invivo MERTIIZL < DFE, RBIEIEL L TDNAEEREZFMET 52 Lic/2bd, ZHET
IRRINTZZ OIS, #ERENE 7 0 ha—LE2EET5 L, DNA #4538
BRCHLBEMASNVERKE (T2 Ay ) FREOT VA U EHRBEAHER S, ZHuZ mvive
N oAV =y 7wy REEERIERFER I O DNA HEH AR (T 6 0iBRIZZE < OfEfRkiIC

HATES, E1228) b2, SbI3IFIaZAV5RES DNA G (UDS) b
FIRTRETH D,

4.3 Invivo BcEMERBRIZRIT 5 AR
B3 HEEMTT S Hayashi 5. 2005),

431 HEREFEHR

R ERER (—RIC 1~3 EliRE) T, BEEERBR TR SN HEARIIRAHED
2000 mg/kg MITE KR ST 5, HKMEE T BT/ IMEGBR[OECD]) . RAEDR S 5L T,
LIV EHEEZRETHAELECBTFRHINDILIILRAERL L TERENS, a2y F&B

(Hartmann &, 2003) RN S Az = 7 ZHREREE (Heddle 5. 2000) (ZOWTHE

%focﬁﬁﬁ}%%;&ﬁﬂ&ﬁénéo

MEREITBRERMEROBEIEIH LB EICANDIRETH S, EFAEROHERR. KEA
B HIBE A 2~3 ORIFTRET 5,
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432 ELR5HEE

A7 a1 oEeE

Invivo BIZEMRERZ RIEE 5 BHERBRICHAATIES | IER 5H RGO A E) AR
DEMEPBRT D72 OOEELT- LT WL, BEZOREILEY LTI, T0%A.
FDREFXTEN in vivo /IMZRERD OECD HA R A L DML Bipe-> T H LW, Lk
L, i vitro DIFFIEMIREGR N (HDWNT “BUMOLRWVEBH, STHBR) Thi e
WA ED,

BB IA T 5 2 DAY

HRBEMEIME~OBINRE Eh T A58 UL m vitro DIZIUBHIIRR Z1TH2W AT 5

22 2RI SHEEICIE FORBRICET 2 &m A BB EEOTHME @S &l 5
TeDICFHI T N E &R 55, TRIRLIEZEED S B, Wi 1 > Thill-ToThhid,
/DT O DM DIBSEIERHME AT O 3R (@137 v M) OEHAEE L CHEYITHS
EEZBND,

i AR OREERSOWECERRHECE S B EATRER KR (MFD) (B8535 L
Uil a A Li-5s) (R 1388),

ii. 14 BELLEORERTIE, TEDEHAITIE 1000 mgkg Z [RAFREE T2,

. BRENTT b ERICGET AHEE. HOWVIMEEDOEREIED SN AEA TR KT
REMREE R, WIZ. BULAMOREIRIFIOICKIBIZED (BT, PIREEND 50%
LLERA) 4 28581 BFRBUIREY L E2 b5 RSBAEE %ICEn Sz
MEEREBRLS ). ZDX D RBEBFFOMDIRIH DN HEE. REMDOERE)
HONIRNERY | EFRIRH A B B BB TRHCEHE S & & T,

iv. EHREOT—ERHL5E. FOREAE G/NUEEML) ©50% EoRE (E
I L B/ EERORERAZIZE L TX OECD H4 FIA4 Tl LofFET
IBFEEATRISNOHE L DRI TND ; 0D invivo BERIZ DWW T HREED A &'
AN B, [z Hartmann 5, 2003]),

B EDRVIREE~Y— Y (BRBEOEES) OATES HERRIT, HokEsE

MdHDEIIBZ BN,

433 MHEUIEMEEOH DAY

FHERASEERD K 5 RBEBMEETHERT 52 OLEWIE. BMH D\ xmiEs A5/ Mz
BB T, 2OERIL. BHEARIGEVIROCARRBEOA TRIHEND, ZOHRKIL, ol
BEREFEDEICOVTOREETH S, RNEGROMIGIZIROEE (20, BEERS YR
mEk (PCE) XIIMERMERDIET) 2R 551013, FAEEMEIL. st i m e HELUT.
2 EZEAROERTRETNE Th D, @YLAENRERSHRICE T TV RITIUE,
RYMEFREDE R OAaEE S B RaEREFEWE F R T 272008 E LTTR
DHLDOWE R BB,

i RS ORINCBRE U - ES B HEN L7358 T. RS HIRIE (%5 3~4 B)
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DMEEFRAHELRE SN D, FIZE, KIEFERSHEE BIZ0X 28 A ThiEE L IxE
BEAS/ MEZ ORI SN A 5EE IR MER 23 Ml 2 5813, EERMIBEIEN/N
BOMEINE B Z R RRer o5, T72bb, RS T+ MEEFHHT S
BEEIZ REREICRBOTIHEENR B LT X 5 FEHES H 5 (Hamada 5, 2001),
ZDX G E. REVEIOY T ME, RO REHRWE BTN RS
HOBBIZOWTHEET —# 2R 5 2 LA T& 5 (E 14, 153H),

. Invitro OIFFIEMAEZ AV 5/ EZERBR

i, EHREC LD EHEE VSRR

44 Invivo RBFERD RHEDGE OEEREEE C OERTH

In vivo MBI TE{IZEMZFHET 2 L TEELZE > TND, I vivo RERICEBW T, 1EA/Y
FRFEA O E O R ETA SRR ROBREEAT D, FHC, n viro BBRTHAR
ERFREDSTRD HITZA in vivo R CIRRMEDSE X in vitro |ZFIEHIEE AV 38R & i &
T RWEEIMERREBOBEENNEETH S, LITOETRT L 52, BBIEA Ok L
LT, B 2T b a2 RT 4 J AT =208 H 5,

441 Invitro BIEMEBRBBMEOEE CUIER S TORVES)

Invivo DWEFERHIL., BIEFMERBRE R LEmiE, ZRRKOESREEZ AT, kEAEX
IEE 7 ETIThN A NE Th D, BsHES— R RICEZMA TN Tl SN ABAIC
13, BEOFRIIEERIEHE L TE B,

Invivo DEEZFFIRIZIROWTNRINT L - TiThih b,

i flEEE

a. FIEEEEO0RER - /MEABR IR, BB TR U R ORISR TR L 7=k
(BREDH D WNTIHR) 123 D RRMERIZ KT 2 S RMEROFI G OFE R, Y
BARERR TR, YREROFE 2B

b. D invivo BIREMERER : IFlEd 2\ EEHE U 7R B 280, HlziX, JREsE
BREERORHIE S iR A LR B g &

o WEEE

a. W DO EE OB o P OSSR E ORIE, BRI L < #ERT S
FRETH Y . HERWE T OREME O XM PR, BRI L @E R
EThs, EMBL. BREREIERLR EFREFIC L > TRZE SRS LTSN
Do

b, EAERIC R D HBRIE R L < IXF OB EIREOEERE X IA— 5 U4 S
T 74— X AR

EEREN, TRISHAEEREE L F%SH 5 WVIHMEWEAICIZ TR ERRKD Hs,

1L RR5REEROFIA

i L0 EOEEIE SRS R S EMIEOF A

i, R AMBUIRABEORA 234 H [hvivo RBRZOFIFDORR £8R)

12



W%%glﬁ@”ﬁﬁéﬂfwﬁw%ﬁ(WZ@@%%%A@@@ﬁ#ﬁ%ﬁﬁﬁwﬁé)
W, BEO invivo BRI A CEREZRERNVLEDEEZ NS,

442 Invirro BcEHRBYBREOR S
In vitro BER CBIZFMEDFRO Lo 25A . EROFIEEZANTinvivo (28) OWREE
R 5. Fio, o BRI TERI NI o RIS DB IR, oAE, REL HEit
(ADME) #HBROFBERENGEFHMEL TH LUy,

4.5  Invivo FERIZIT A ERHERH]

In vivo /IMZERER, YEARERERKE O UDS BERZRI 2EEEF I, OECD A KT >
(1997) 19D R&ETH D,

INEZREBRD SRR SRR AOAE N D AT, MRS D WVITBHORBUIRE RS 0%
BIZATH (RoiBhnim iR o2 2 m) ,

%@@@%&%&ﬁ%fi ﬁ@ﬁﬁiﬁ% B TRIRT 5 ; 5l 21X DNA $8{5/DNA 84
YT OHIEL, B RSB (BT 2~6 BER) 1T b, BEREGT A1
&@%ﬁﬁ%k&@%%%ﬁ@z$4/%T%@T&

FAIE LT, BEAEXIRESHEY THIUE, Yok B 5HifoRBRTbZITANRD
no,

4.6 BETWK

BRI, MZRER (OECD) XUh OB EFM SRR CHRAMER S QO 28 e
T 5, —RENITT RN TORGEE BIET 2 LT, BRIl OB 3R B
FO =B b EBIEA I S A & Th B,

4.7  Invivo BIGFEMERBRICRIT 515 - R OMEDEER

BN DI AV DN A EELORFET 5 HAITI, E#Y et Z Vv CRBRE E
Wit 5, EERS O n vivo BREETIE, —RANSIZARIOMEOHRTERT 5, S 5RBRTH
PEOHERANBEIND O, AT 28WE T, T RBSUIREE (Cmax X AUC) 2BV
THEEFIICEROH AHENRENTWBHADARTH 5, %@h@%AiAﬁwéwﬁ%ﬁ
HWYICTh D, BT 2 MRS O RIEHR 5 HMRBRICEAR AN DI, AZARIE.
B&@?éﬁ\%@X@ﬁ%ﬁ%wfﬁ%zﬁf+ﬁ&m%mﬁﬁhi\ﬁ@@@@@%@ﬁ?
v, ®&EET EYRRSEOEE 432 RU433H) | 1269,

F DD invivo BIGEMERERIZ OV T H R UBRRDSER &5,

48 B
BERITET, B0, BIRNUIR TR EOFERKRR R L T8, RETAEZIOL S
REAIIIEHRELBAT-DIC, RERKBZEELTH IV Q34HEBR),

4.9  Invivo RERO M RO
In vivo BBEETIE. RERER AR AT O DI+ N H HEE12IE. EHRC B iR

13



WHE OB D RIGHHER S TWIIE FER T L SRR AR R A8 < MBI 05
Zbhs (E16 M),

5. AR RO & ENRERICBET 2 A XA

In vitro BERTIE, T o HEODSAJRHETRNZS U CTRBREROBBEORRE2 5252 &
PERBEROLEO LA LN SN TS, BIGHEERBROMERE (nvitro B in vivo KR
1, REDDELAE FEBAME TH OIS L), BEENICEREMEELSIEEZ LIERT
EEZ DN TVDBEPAMEERIET S, L2232 T, 2N b ORBROMAE CRIIEREEMESR
DBAEITRRE TE 2, In vitro DREFEMLRIZIBADSH D L 512, HREMHFIZ L > T in
vitro FERITARMEDFRERZ LT 0T 2 &b 5, MAEEHRIL. BEFEEE TR LEW 4R
PEERDIEBMEZED SED LT VA L ENTVWER, H AR THIEL e 7= {bA MRS
FTLbE MO L TRIGEE EBRAMERFOZ L 2EBRT 5 bOTIE N, ‘

WD invirro 7 — 1%, [EIE 57 ﬁﬂj'}%ﬁ%g@ﬁ&)’ LTHEEHFEEZFOZEEZRLTNAD,
% OYE. IS invitro DBFEFER OB TEE 22 in vivo SRER CIRREE SN 5 LB
HD, IHIZ, HHRELLETOHER 72%3‘?3%&’]@4&& PEDBF R HILTRBY, 20X
TRVEFF 2 FF DEIR IOV TIE, 8L~V (Bl #RETDH L NTFRETHD & ENT
W5 (52IH, Miller & Kasper, 2000 ; Scott &, 1991 ; Thybaud . 2007),

51 AWEERosestEORHE

AERAEED 2 RN, EERHEE LAV TERINZEES, UTOLIICEZDZENT
x5,

Invitro 5\ N3 in vivo T, BASEMEO HAVREEMAFRD DIDE M, ZORENFHOGAT
ETZOFRERUEWFEAREZRICOWV THMETNE TH D, AWFHNTERNZ LU &l
ENDHIZLATITRT,

L BSOS R OME & i U TR FIICE B Th D03, B CoEy s =T

— Z OREFHER KM ORI & 2 B E DN

i FEEMEORVGHORIGR, DR EUS

EEOWTNDOEENHTITE Y . WOE Mo sEHMES RN EEZ buUE, B34
YRS S MDA R &l S, S BIIERBRO LB T2,

52 Invitro RS RO
FRZAE 2 AV A ERFEMHRR T, BIEERATISER LW W) a2 T 5720
WHRMEOWMEEZEBETRETHS,

521 HIEE R DRSS O DL 7= RS R ORHE

T— A AR TE DN RIZ, DNA E ORISR H D Z E 2R LTS 720, B4R
YR =T 4 METIZ LD BEREINRVRY | invivo TOEREMEX I%E?ﬁ/x/ﬁ%aiﬁﬁﬁﬁ‘
2 72 DIRFIF OBIRERN | BE TR G T ABEOTRISNDEEN Y A 7 25l 5 7=z
BETh D, ERETIIRWVELEY: o g =—8INofRm 6 Tng, ZR6IET I BORA
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IZE-THIEEZIND RAIFT7RAEORBRTIIL AF V0 KIBEORBRZETII N 7
F7 7). EDI, HEE RV AERISIERBEINE LT VR TF FORBRIZITE X
20, Eio, PIRZITHEO= b 2iEEERIC LATEMELO X 512, MEORSRA ST
DRSS HIFIEL, b P TORISEE L ITEEROEELH B,

522  IFFIEMIEE AV SRR TR DB MR RO
BERER S DA D WOE 12X é%%ﬁf&ﬁlwi;ﬁnﬁ%m@%&:&ﬁ L TlE IWGT O#EE
DR TERIN TS 2L Thybaud B, 2007 ), X BT, B2 ECin vitro RER TOBM:
FERDEHMEE o 5 X 5 22 < DD DFFHZ DN T %%@ﬁ%éhﬂ VB, LTEM T, Wi
% in vitro WERTOBMERERIZOWT S, ITFIIRT L 97 WOE 28 L GHES LA RET
H5D, UTOBEBIXTNTEERELIZLOTIEROA, HEEZTI-on—8tis5,
L Invivo TITEEZ W A 2WEHE (H ; IBEE ; #TiHY)
1 mM ¥ CIRRBEDEMNEZET 2L TR, £, WHRWEN pH 28L& 8548
AlE. WSRO pH & EARREO TR pH ISR+ Z L MR S B,
i BRWEMENEE T DIRE DL TOIER
MLA {233\ T RTG 23 80%LL HIET L7=54&
In vitro MRS AU ERIZ B CHIAREEFE S 50%LL_E#IH] S hi-354
FREDOFEHERHTITE Y . WOE M LIEEFMEO ATREMENS 2V LRI c& i, EEEaE
(FFrar1) iZiEH, ZOXIREEITIE. 1 DD nvivo RERDER T+ THBHLEZDL
ns,

523  Invitro DREMEROTHE

In vitro W TREMETH ., RO X D RIBAILBIRBRE ZBET_ETHDH (2 ZIZHIT 741
T _TZHEE L2 O TIIRWAS, iz TH7-on—B kb d,) ALEMOREECZ DL
FOHTERED BB 2 T, BRI invito FRENEME(LIE (BIZIE, - HEERT S9) A3 RiEE) &
EZ NS, LEWORESCEEMOIEEN 5 2 T, ioJ5E /SRR RISEY L £ 2 bhD

RE AN
2 e

53  Invivo RER TG DIVIZAEROFHI
Invivo BERIZIZ, WRUN, 43A ROMEREE W D i vitro BBRIZIZZRVWESZESBRER I TS LW
IRHEARH Y, LIchi> T, & M OBEAICEEREWRE D, X512, EWRHIL in vitro T
WEEA SN TWERELARD L invivo DROITH LY LW Z SN H D, Invive & in
vitro DFERP—E L RVEEIZIEHE OFEIZOWNTr — R « SA « r— 2 CHIEF S, 358
WIRENDHRETHD WBIAIL, REDZE. invivo TOZNERZ2 PRI L),
Invivo FERIZIBWNT HIAEYE (misleading positive) FERZ 5| EE 24 afetEnH 5, HlziE
L EEHEEWEORER RS TH/MEOEMBALOND Z ERHY, Th imiﬁlﬁa%
LB ERMOENTVWD (Tweats b, 2007,1),
ii.  DNA{TIMEDT — 213 BEROHNEPERIMADE 5 L~V 2 BRI AN TR~ & T
HD,

{5

15



i

I B U7 MR /EF 3 . DNA 85U OFE RIS % RIT T2 L 3 D (B 2 1E,
TAAVEHBERE Oz A v MBRIZBVLTO),

O LI, BEEET —F 2FHET 2BRITITT R T OEEFH R MR FRFT R 5 558 @‘
LIENEETHD (FE152H), BEFOEICEEY 2 MEN2ERICTZ2EN H Y |
NORERTHERTD LITERITVY,

54

54.1

BMERE AR5 B

RN TN B in vitro BRI 35 B NIRAS

LT DREE I U B RS R AR T 5 = L A FHEE LTRSS T Do

54.1.1 1ERIBERSin vivo DENNKRET
FFLEHIEE IS in vitro BER COBMRE RIZZ SN2 2 & 77T WOE AR5 ThH
DA BIMOD inviro R (R 1) UL 2 FEEOEY nvivo RERZEN5 2 & RT3
(TR » INbid, BRSSO RT L THEE S 28 0ET & L CEBRAVIRILE 5-
ZAHbDE fgéf&;% Do

L

L

[

PBIERE RN ZBEE RS SO TH D Z & 27~ ERABFICBET2FHIT. LIZLIE in
vitro ofEbND, FIAIE, REEREELFR LIV, 72 MLA THBMEEZRLEZY L
TH DNA EEHER2MEEMTH S LT A5HLLHD (] - =— A ARBRICINZ, b
FLRIER /DNA 15%E E&*’?@Trxﬁ {EFREEICBIT ABE), E£7-, invivo TIFRH L
SN2V ITBHEHIEE S5 A2 BB OFEIL (7] : DNA S RFEE. EiRED
HTEAINDIEERETRE) AHToNsd (Galloway B, 1998 ; Scott 5. 1991 ; Muller
& Kasper, 2000), FERED— R, invitro /MERRERIZI T B BB B O BIMBEHT >
WTHEAD, REEOBIIREMEOBRFRE X b, 0B RTEIFE
LR (17 38) MEHLE LTHIF o5, FEET i vitro DB RERRT
LK BONDFTRTH D, REMFEYWEIMEEEEFHRT D0, 20 TR
BMEFFEOFHLE LTI Th 5, BIHIAMOBEIZ L2000 L, &
UL, @E., MEEEOHENGEES , Invirro BERIZBW THEEA 2 YL R R R 1372 s
REEMEDI A DAL D AT, BUNCIRTE S22 & ASFERR Sz invivo /IMZRRBRODBEVE
FERIC LY | REMESREE A I 202 LSRR E NS,
LRROBFICET 2EMA T WOE 28, BEMRERENZUMEE R ZEDESTERHD
ThHiIUL, EERBBEREAET D 120 invivo BEROFEMEIZ L 0 | BWGEHEMER2ND
LERITRTZENTED, TIUCHAWLND DX, —RIHIBREFNRBRTHY . 16
ROBKZ BIRETT 25A13 mvivo /MERBRHER S 5,
DRI NEHIETL S D147 WOE D720 54 SUIERBEFIC BT 2 FHs a0y
BEITIX. 2T invivo BBABNEER &N D, ZOHE, WY aEEEEOEIER O
e (BE 2 >ORLDMER) TITI, IDIZ, nvivo BTNV THLRIEERELNDZ
LINEETHD,
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i BREEEFEAA RV DM E T O mvivo RERE 2 FEIEENT B,
PIEZERT5 & HEBEPHMEIZ: S, BENER I N-EY7 in vivo REROFEMRE 21X
(441 1EZ2R) ., BEEEERIRWHO72 HLE 225,

54.1.2 SO FEHALRIEIE T TD in vitro RER D PSHERE BTk 5 B Rst

SO VEHEALROTFE F O THIERE RN A DN HEITIE, REEH A ZOERTHY . 1K
BHEME(LUS D&M (FI20E, FEREHEMEROA v F 2 _— 5 VBT 10%L EofiE
EHER LTz, S9 mix fF1E T COMKBED MEITEMIFE) MBS LTI & 43R4 5,
Z ZCOBNERERO B A9 in vitro TOFERD invivo I 5 ZUMETHRTH L THY .
WE, HEERAWD invivo REBRSKIS L7205 (18 2H) |

542  Invivo /IMERER OGRS RIT R 2 80k ET

In vivo T/MZDIEMAH LN DAL, IERIEFMERRRR S 5B E L TWA FTHE
P W 5720, TRTOFERRT —F2EET5 (15 20), EnEEH 5\ TERNY
B (RRR, EAR) O X 5 2RI RANERREDLN A BAIIE. n vito YefERE RN
L0 #EE Lt /MED TED | #MARE SN HEIZIE, TOENBRGREaROIBRIC
LB L0, IREEOUENIRRT 205 ST 20 ERH D (717 28), 5 21358k
FREANC K 2 I OFEFIL. IO EMBRIGEEZRT E VI THLESH D, L7zAi> T,
LAEEOBERITITREN HY | & VARV TIXRAAERIA U, BRR TORE & Hig
L CHEYIRZREA S5 LR 52 LIXFRETH A D,

fmE LT, (LAMOREEEFREOFEIL. B on T REREEBIZAN. n vito }
Winvivo MR OAER B R L UBRMAETRETRETH D,

55  DAFMHERBCIRY bR B 2 B MORHsF SR

EEREE TR TIIRETH A2, DAFRMERBR CIEEORAFEEOBEMERL, R+
TRAHL T 2 DIBRR M OB R LA BE L i, 8225k & AV =B
BROEMRNPLEEND, TEABFOMEIEEBNT 5= 0ORBIREER L LT, in viro BERIZEIT
HRENEHE L DOSEDOERR, EESHE SN ENERIC BT 2 THREERBIEL T in
vivo BER, BlziEz A v FEREBRH D27 VL VIEHRBRO X 5 72 DNA 885, AT UDS
RER, DNA SEFBAM @FlZIE, PP ARA M TUVE) | ARG TFIZBIT B 28R E REEF U
MBI B EE E T OBIBREROS T L~V TOTAEEND Kasper H. 2007)

6. IEEC

1. In vitro O/ NEERBRIZERRILFEAIZE  (Kirsch-Volders 5., 2003) 2 BWTUIRE < EHh X,
ECVAM (Corvi 5. 2008) 12X » THEMEDBEES ., OECD i1 K1 2 487 (2010)
L LTEEENT=,

2. FHERGRER D in vitro R CIEEMEE U < V3SMBHESUIMBR T DR L e b /g s,
BRDOYEMAIRERR THO MBI & 22 2 BIFR B AMBELI DRI B OHFET 5.
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TaANNRT s e RaXx )y ULE Y RUBVRERIOSEIIAD, LEOH
E0b, FOMDNL OMOFIN Tweats H (200711) 12X » TR ENTWA,

FRIE LT, EmMiao/MEE, BTV 28IV T HLEHMERRETH Y |
7o, MRTIEEHZMEER L TV A/MEER RV T B2V EpiEic B
WTEHERIREL B R DD, v U ADBE, MR TIIEYERMERE A C/IMEOFHE]
WHRETH V| K9 4 BRIV OGRS % L2 35AaEh (B sRimEk S H 7
RETHD, 7 v bOEHE, /MMEEET HRMEITESCHITIIE T SEY B 543,
—HEDORAKEREFHEWER CREMFRWE L A2/IOFEREN T v hOBRLERE
FAWTHIHFTREZ: 2 L AR &SN T D (Wakata 5., 1998 ; Hamada 5. 2001), T k
DM L < AR E TR MER & T SEIZHIZE T & (Hayashi & 2007 ; MacGregor &
2006) , B & Y AR TO/IMESEE 2 R T& AE MU RN REEL 52 5N
D IZVT D53 R BIEMIEA iU, I BRIZRIFTE 5 (Kissling 5. 2007), B4
XiFMiE <, BEFEHSUE~ =2 T AEHIO W TN OBEEZER L ThH, &R BRIERIX
EREIOIE DD 2 TE S L-YUWTAIERRZE A HERF T 27200 O Ky NROBIEEk %
RET HUENH D,

A RIET AT YN AN AEFEROBFIMTONTEBY | BHAEFARREE /oo T
W% (Harper &, 2007 ; Hotchkissr &, 2008), Z DX 5 2EEWENEH L Shb—
Bl LT, T o TSGR SRRV A XY LTI SN A L 5k ME
A OFHEA BT BB,

RROMEEITIRT 2 DOA TV 3 IFEERHCEEITH AP, TNENOWEBRWE A
OHEIZE Y, —FRL0#E L 22560855, I, EREMCEIT525EE
W, BRRTTRINDIRE L FENENLUTOHREIIX. invitro BEREBIRT & TH
D:ATvarl Q34 RVD441BR), —FH, ATV a 2 BB TORBRLEAT
BY ., FETESMOEEREAEREND L FRINIZGEICHEII NS,

bHHEOEEIAEEZ AT HILFWEIT. BOAMECERENE L HATRERRENH D
EEZBNTND, BEHMEEOHIE LT, TARMUERETF PO, REERTRY
VRVEBET IVE TS N-= bu VERUFERE= beERNHIT 55 (Ashby
& Paton, 1994), HFAZREEHINEE R AT A HAEOILFMETIE, 72 ba—1Lo
R BN K 2B BIEEEORIICEE TH S Z L BHLMC SN TN D
BIZZT Y EEHCFWHE, BN, S = bR anabBE s bnf 34
V=D XD 7 EEE | REFE I LIZBIED T S ED SO 2V EL T 57 = FEF
DX D b FWHE),

RS USERB 31T B invivo /IMERBRASBESE ST 5 (Hayashi &, 2007), £7-. =
15 O T DNA B G AV5 Z L D3 RETH B,

TL— MEXIT VA o FaX—T g VIETRHREREICEOL AESNH AP, &/
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BUVODOART, FERMWERT D Z & 13720 (Gatehouse 5. 1994), @7 m h 22—/ L TER
L7 B ZEDORBRTIL, 2 SORBRIECTRAEIFBRIIBONTELY, £/, IWGT
DIEZE (Gatehouse H. 1994) TIXTF LA v FaX—a VETIVESITHRHTX S
L SNDILFWHEITRICERER TITRL, £, FEERA WS mvive BIEERBRT
BHETRT LD Th 7o, TROITEMOIEGE= h e YT Iy 2R ; 7TAF
N BIZEFVLAT AT K 70 N TATE R) 7/ 8% BlxiE g —(xno
=) ¥R VVLTALuA R T IMEEY (Y FAT BT VL BT UL
FO=bu (BIZE5ERE,. iR (babheasEhbd,

Invitro DIESFSFMIIARIRIC I DRAMRES | mM L3 2 BERE0RILI LU T o & &

N Thsb, RBROBENESHII=— 2 AFERE nvivo BBRREEN TS, Z0fEHE
AIREAE T, ERIORBRFERO LI S PISEEEIER N AWE 2T 5 - L ICkkE
fbahTnWb, =—LARABRER UL invivo SEIGEEMERER Tl SN0, mvitro DIF
FAEMPERERD 1 mM LL ETOIZBEIH SN D L 5 (b WE (DNA 21815+ D RB AW
H) BHEETDAREEIR, 612, ERO 1 mM iZ, BERERSOMEFORES
EOTEEFRESE LV E < (Goodman & Gilman, 2001), £7z, i vivo DIERGEHKAER T—
REUZETDZEIVENZ DO — RREEDBEVAIR, X7 LAY F7ra s
KON DOFAEWED X 512, HAFEOIEYIIBD TE\VERIEELZ VEET5 2
EBFBNTND, B & ORI DLBITAKROHH L ZATHY . 1 mM D LR
LLETOFHISSETH -T2 LThH, & hOREMERIEANIIET DI invivo 3
BRTHDH, BOTENSTE 200 LLTOL H7) OEEZOBAITIE, X0 E Rk
REZBETNETHD,

HHEOBILHEERDAWEL, HDOBREOMINEIES 5| & 2 R THRBR L2V R

Y| invino WRFEERBR TIIMRE &V )8, DNA ICEBREAS 525 X 5 2WEIT—
MR PEE DB L~V TRHTFIEETH S (Greenwood 5., 2004), FIiRFEMEMNIEL 225
WZE> T, R LAY LT ORI X BEHAY7 DNA BELUADERICL Y, &
EEMETIL R HIREMEICBEE L Tt RERE L0 T2endhs, Zok 723k
DNA BEHEIC K- T, RN Z 2 [H#200 DNA BIEOFEFRIT. H 2 BEREL LT
FIEEZ INDZ LENE, T &) IeiliabReREE N RSO H A L H e
RRE TS &R Shd LIEBx o,

PR REFRREOTHOBEESAME TH->Th, MR EFARBRICRB O TR
50% 2 VARV I ERE ISR EE CIBME R 2773, —7. DNA $15, EREMINA
JREEA LaWMEFWETH, MIREESTR0 DD X ) el E TR AU 2555
HZENH D, Inviro MIBERFARER REARERB L O mvitro /IMERER) 1280V
T, #I50%DEEFEIH % FIRE T2 2 LILEY EEZ BN,

RAbARAR & Vo MIBER R 200 BRCIE, MR FHECT 2 720 I E e 2l NI
HBENDHDZ ENMLNTWAT- D, REBRIZB T 2 aEMEEORIERE 5
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10.

11

ER OB OEAE SRR & R U CRIEET 5, I X ISHBEMEMPD ; £ 10 2]
EEHINDFFIE) D, HRREHEOEIEE LTHEHATHD Z LIAVRENTWD, U 3Bk
DEEFETIE K 50% LB RVSEIHIN+SEEZX NS, ZO7=DIZiE, HHETH
BOREEHDRBROGEEIIHNEEE MD %, mvino /INERBR CITIIRA R IEICE
DSHREERANVD ZENTE D, EBIT mvitro /IMERBRIZOWTIL, /IMEITHIASZIC
B HEI TR SN D Z & n, MIEEAMEENE > TNDDEHRT S 2 ENEET
D, TOEHIZIE, MRSEITSERODPESRITITEE LA AT BD
HERABEZ DAL, TEMIICIT 2/MER T IE L W Lz s (U L SERE BV
BHEAICHEREEND,), LA TIE, BIZE LRI X A pasERfsm (PD)
&, R AW HFIETIHEAT A Z & 1 T& 3D (Kirsch-Volders . 2003).

MLAZIZY 7 T H—ERO~A 7 a2 ) WERH DN, & HITREIRE &%

JER (RTG) 25 20%IZ3Evy (10~20%) EICRET 5 Z & THUREZENELND

(Moore 5, 2002), ART—F ZHIEOEMETHRET D &, RTIG A 20%FKiEDIEE
TDH MLA FEEDHE T - 7o - RS AW IRBD TOTh Y. ZOfEED
LB DV T HRIBFER D AWE T H DEHICE DRHLA 2, 20%LLF D RTG
TOBIIRERDENANT BN DA TR OMRE RIS H BERHY . RIG 2
10%LL FOIRE DA TIBRERDFRPRD bNDEHE, BEL RHETcE i,

fhame LT, ABRSERE, A AFRRsR R A3, HIRE s SA0RER TlX 50%, MLA T
13 80%ITET M ENLL ETHE LN B ROMIRIITEERNMLETH S, 208D
IetiasEt, oo =—JEEE (clonal survival) LU TR SN - HIAA ST A 2 &
L REAED, NMEURBGEERE L DT ERER BN S5, BaEERBROM
B RUOHIREERIRAEE V2B —0 in viro IEFUEMIRRERICHE S 7e< T,
WU RBREZRIETE DL H) T A v anTna,

YLD A S D720, AV OIRE 2 A\ - HRSRE DD O Fibhix
HRTHDH, BIGEERR T LIE LIS THROBIR (A2 IUT) CHEHoOR8
EEANDZENRERTHD, HENLRERU EOFETERBBRE/RINL L H
VDD, TRTOLMIRERIC DWW 2 0303720, TEREZ: 50% OBEREANH] &
DN 80% RTG Ml &2 R4 IRE CRBT A7, MELRBRERVIETZLE2E
K42 b D TR,

Invitro OFIFE{EFHIRERIZ BT, MIREEE T 2 72001, MlRoFHcii
faFgtEZ B/ MZ REE D 5 2 & 23 B B 7 ARG SAE IR LTV D
(Greenwood 5., 2004), 50%HEFEINGI L~V & BET 5 7 OICHHAREREMN (RFEOfE
MaBR) ZAWA L, DNAICEREEES 52X 2WEITEEICEE L 25— FT, 2R
JEHED DVNIRBAME R S RVIEOBMRENBT 5 Z EAVREN TN,

AREDSHTHHIEASER S D0 LRI, HHRmE % | Bl EERS Sni-R5Raw
MBERE LTI L2 ) V7 BRO SH P I S REEKRE 2 TH~2 2 L 03 F A%
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12.

13.

14.

BRBB, BRLTND Y o7 SEITER LAV oo, EIRHRMEVER IS L3 5
BIZIEN DD RX 7 LAY RT7Fad) T, @EOY - ERiaE B -840
RSNV EEZ BIE, HATED Y L EROBEMITE -, FEIICEE S
72 DNA HBIEOEFENE Z DTN H D . ZH O OHIEN in vino THREZFE SN
TR B AR E I A FREMER S D, In vivo D) L BB T AR EH R
ERADHOBMRERE LTHEAL 20 522, —iICiL, EMAmEo, MBI
A FFEO X5 et DM E VT8, LY S OBEBBLNG, TRbLENk
OREMOIRER LIE LIEIFRT L VBV Th 5,

FHEBROMETITE 2 O invivo BRERZE DD DT, FRZ ORI DITRES NS
AT 2 LI VBEEENRWD L ARHT B0 Th S ; BIEEESET
D LHIET SN DB AMEDN L OIFIEE AV AR TR 2R, B
Z D invivo MIBERFRORBR CIIRRMEZ R T EMH D, TRHOHNL, B
AEELRE D RN S ITEHE P A B O MR MIRIZ I BE L TV W2 L 2R L
72bDTHAD,

DNA SHENETRAER, DNA HIAER R O AR F O BRI Z < ORI
RATELEVIFERH D, FILHTNTD invivo BERIZOWT, ERMICAE SN
7'a k3= UTEEARVDS, UDS BERICM %, DNA Sl (22 v MBREOT
M U EEHERER) . DNA AR GEEEE) MIEROY - WEE AV h S v A=
v 7 BB TFISRERRBRICET A HOAET — 2o R End 7 ha—Anh 5,
MLA THtEZR L, EICRERIQ=—5FRT B, in vitro 53 ZFHIFIARAER TH
BRI Z R ERWMEADICRT LTI, PRV 2=y 7 <=0 ARG TFERE R
DX D72 in vivo ZEIRIEFEERDY DNA SR L VD LEEEERE W EEZE I ON 5,
UDS & Bud, K& DNA fIIEEFHERE. 2V ITHIaE AV 2 ERZAER (=—2A
R) BERBMEOLEDIIR L TEREEZ NS,

HfR MY DNA 84E0WT 235575 725, DNA 84U ER OFE B> HIRELZ 7 wa X
BRI ENRHESLECH B, MIREEOREIL, invivo 77 U IEHEERT
VDI E OFENFHI STV A2 (Storer B, 1996), =2 A » MR CIIFERIZITEE
fii S TRy, JREIE LT, DNA S8R5 IER 5 =B T1T D B A 1hEY 2
FERE L HEEFENEETH B,

BN ORI R REAHARETIT RN 2 s, 52 0RER S LTI
RRORERIASNS, UL, BOIFIRCHES v b (Hayashi 5, 2007) 7%
DFFN I 0 FFHIRAD 535880 bAvkuE, FligE W72/ MERBRIXEE RTRETH Y |
BEENDIBIRFHEME Z B TE D,

AF NN E—AIRERITRE SN D £ 5 KR CIT @R RIREZ2 3, Tween 80
D& D Ie P CIIRER G IR A BT EER 5D 30 5D 1 BETH 5,

FHRBRICBW T, BEORER &0 B TEMOEMASEH SN TV B BAITITES
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15.

16.

17.

18.

ZET D, TH LIk IERBRERICEEE 52D MRS D, T42bb, K
£ DR S NI RMERDF LD M H T DRI EIEMS D L D,

INEZDEEINE, BIEFEEDEZHRE L2 CHORMEAERES (FAERN ; $ahEmn
2E), APV ARFREOEERICE VAT S (Tweats HIZ X DHEH, 2007.]), ik
P, MIEOBREZ LA IR & O/MEEFH IRMEAIRAOREICEEL FIE L, B
T H/IMEERRMEROENE X 7=9E 2 bhd,

EHIRERD D\ IR SRR R U AR IR

N (RO OO =) RERICIIT 5B BB B AL, EABEE Y IME
DEMZ RV BIETED Z LR T AL THhD, TIUTiL, BHEdREEH
5 Lz DB ogy (FHETHE) 2RV EHNESR Gy AE) »oERLEY >
TNWEFERTIUTE, v=27AFHEITIE. 20X AT 4 ReERRrTlET 5
a— NMUELIZAT A RICMZ B Z ENFRETH D, BIERIBOR T 1 Nid, ZFoUufal:
PR/ IMESEELIC L » TIEABIEFR LA SIS SN Tide b, BERHIITR, &3
B C#E e SERIERT R Y VR ER T B,

0D in vivo BRI IT DEGIEGIRO BR9IZ, SR L7-BipfE, Mk 07 m
k=M X 555D DNA 815 ERFEMEOENZ REV RSB TE D 2 L 25
THIETHD, BN, BEEIOML L =3B I\ TSN 2R et BRI %
ICIRHFIRECH D T & AR HUE, —RAICIXRE MR L i O EGR S L b
HIRNZ EETDITRL TS, LnLaRsb, HEDEZA, o Xy MR TIIRR
DR ZEZBS ZEBEE LN EEZHND,

INEDFEREDEITRAEBRIC L D00, TREERGENIZ X 5 L0 EiEHT 51
13, BREOTFEEZMERTA 7012, in vitro XX in vivo TO/MEOLERELTH 5,
7l 21X, BURAERALO DNA SEEES 7 0 —7 2 W5 insitu #)e~A T Y FA ¥ — 3
¥ (FISH) XiIxx a7 ER~OEBTAEERT 2, F% I/ MEO KRS 8
RIS THIUE, RAEEBRITNEIND (GLeFURPEYTTAF DL H 72
WART 27V CEAREWETH 100%DF 3% b a7 B INEE AT S Z L3,
RIET0~80%FRETHHH, Y A7 FHEOBEITI T TREMFEME L L GROD AT
Do)e REREE LT, HEPHIOHERT 22 mvino L invivo BN H 5 ; [atk
Thiud, IEOFRITRERBRICEET2 2 L 2Bk 5,

N IR TS AN S9 mix 13, & b SO KV bE EELEERE L. BEDOHR
FAMHESNARVIRY 55 2 A8 (83 B2 R\\TWB, £7=. in vito CIAEILE
DWHRWEDEE . RGP AT A AR H S (Kirkland &, 2007), t b
SO XFfthoo v MBI L= RENEM LR 2 AW B EEERRITE A THh 5, Bk
BRCTHW-EMWTE GEFED I 7 oy —a FFlIET invivo MRk Z & Te,) Xtk PR
BHZ BT DBEMORE# 7 0 7 7 A L & BIEHEERBRONRID T 0 7 7 A VAR L,
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s AE LB ROEEEZ T 2 OIERATHY Ku b, 2007). Z0EHM
BCi@R, ITiEE Az in viveo BBRICE R Z TS, SO FEIE T D in vitro BB CTHE
FERETRTEWD invivo TILEEHEMEEFRE LZWEREERH Y . ZhUL. nvio T
AR S AR invivo TIHAERLE N2V, AR SN THEBD TOEBOHEIIN
HANARERE SN D0 L ITERCHICHRE SN A 720 TH Y . 2O L I RBE. m vivo
TIZY R BRIV L ERE LTS,
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7. JHEEOMER

T NI VEHRER (Alkaline elution assay) :  DNA S5 2 2R,

BEE Aneuploidy) = #RASH D WA EE LA EEAE» ST 0D &,

HEKTERL (Base substitution) :  HEEEFNZRNT 1 DLLEOEENMhOERE LB &b -
TWHZ &, ZAUTE D EDHD LITRR DT AVEERER SN D FREMD S 5,

wipasEsE (Cell proliferation) : HE/SZ L CTIRHIEE < BEE7,

BRI %3 haT (Centromere/kinetochore) : Ik kDS B UMB YR ORE~
DRS8N L IRREA~DE AN ZTEEIT DR DT I EE R Y B RORE,

ek (58 REFEWE (Clastogen) : YBEOHENTINEZ S SR TWET, &%
S BRMER TR FTRE,

an=—fgER (Cloning efficiency) : 1 {HAOHIEN Y 0 — 2 &FRT2EG, BELE
HIRA A N 2R SR Ao T CHETE L 7= lIE S 5,

Xy MRBR (Cometassay) : DNA {UIHRABREZ SR,

waparng . (Culture confluency) = BARMREIC X 25588125617 D% B O RIFLIREE,

FRR IR (Cytogenetic evaluation) RS EBRONBE ZT R DYLAEED
JCFEBREEIZ LDMAT. B D\ NI/ IMEORRAT,

DNA 10 (DNA adduct) {54 & DNA D3 EEFRES L 72U,

DNA 21 (DNArepair) : DNA 5% DAID DNA EFI~DFHER,

DNA 8807 (DNA strand breaks) : DNA OESHH 5\ 3 T AGHEIET,

DNA 88173858 (DNA strand break assay) = 7 /vh VAERZ XY | HEDELD DNA B
AN SN D, ZhbIZT7 4 VW —2 @B T ABERLAETEZT AN VA
HFER, B VERIKERBR I A v B (RT7A P TR LICEBY V2 BB
L. £ICOM SN ERE H T, BRIKEIT 551 DNA O AEEOSMA
CBEL, (BEOR] oafEr 2L, DNA OB L/-RER, Mzt s i bic
£V BEEE T CEHAIT2,) THRINFEIRETH D,

7 L— A7 NEREER (Frameshift mutation) :  RTFOEERSNC 1 B3I 2 B
DM A MUEIRKUIZZERER (o — Fo&(b), Zhicky, Tobo i
2%, XITRWERENERIND AR’ H D,

WARTFEIE R (Gene mutation) :  H—OB{EFXITZ OFREHRER{E T OBFINIZAE U= A
B2k, b UTIIRZENER, A, RERERS D,

BABHOFERR (Genetic endpoint) : x5 & 2BEEOBIITZED 7 T X BIZIE, B/IR
TN, YLk BE . DNA 8180t DNA B, DNA fHIEDA R &)

BnEME (Genotoxicity) :  FHIEOBEFZEEG . BIEWEICAE Urng BB L0,

/W& Micronucleus) : BB O DNA ORLT : e iR A TG G AT 28 AT 5,

SEFEE. (Mitotic index) :  BAMIER (RTA ) 1IZBWT, MIESEL TRy (D)
Mba % S teaMia I & o 5 KBRS ZEMROEIE,

Ytk DEHIZEL (Numerical chromosome changes) :  [EA O—fEE&H 53 B RO YL,

S
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BEDOREEODENELL TS Z L #RHIa TlL, a0t — MEN 4T
5T &,

TIAIR WPlasmid) @ 77V 7 OBREORGT LIXBIOMNEET, 77 A3 FIMEE
DBEFITITRASILD D, BB OHNEETF L LT #ETZS

RIHRER (Point mutations) :  HE{n=— FOZELO Z & T, @HIEE—0D DNA HEHI R
EIND,

ZYRILER (Polychromatic erythrocyte) :  FIRSMEDBRTUZH B U R Y — b ZEORAE
R7pRMERC, AL EREHRNEK (VAR —L%2 K<) LIZRNA ORREEIZ LY
BHHRBINRTE B,

{%ﬁ‘fﬁ (Polvploicb/) D BAROE— MEDERIRRE, FEEHOB LF OB, BEm

. ORTINCEEEDON TZERER] L LTRHE LT DREZEKRT 2,

i BB@%IF?)U&) DUNIFEEIETE (Population doubling or culture growth) :  Ziudn<on
DHETRERESN D 5 ; BORFHERO—HZ27Rd « SEREEIN=0EERERF O (7]
BE) Xo) 1263 DEAcirOMIa (N) OFIGExHbL, 2 0% THl > 72, PD=
[logIN-+Xo)] ~+log2

#H 2 (Recombination) : DNA Il & Zhicke< BidH 2\ IR BEE,

RTG (HExIHas85EsR)  (RTG [relative total growth]) : T OMMEEMEOFEMIT, HRE
WERIE ORISR (JLERBHAA) O AL 2 B B £ TOMIELS R OIIE s 5 < 5
FE) L% 2 BOMAAFROFIZ L VRO BND,

B SV ERIKENERER (Single cell gel electrophoresis assay) : = A > FNBR, DNA Gl
HEpE B,

Aefr () (RS &.Ji’o F3)  (Survival [in the context of mutagenicity testing]) : 3t
HfR A & oA 5D 2 A(FiR OIS T, . HOHMONIRE, Mlajakdh
WEan=—EREic L VR 5,

BT (Transgene) = (HIRECAFE RS IR OFE E B TATHAGA TN Ak O ETF,

NEH DNA &SR (UDS) (Unscheduled DNA synthesis [UDS]) : DNA#EHIZL-T
HIESND SHLISLD DNA B, 8% DNA BREEELBEEL TV,
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