 EREEER0920E 25
Tk 2 489 H20H

SMEFREEEER (B & B

ERnOBCEERBRKOCIRIZET 41 4 X220 T

EELOBERFABIZE L CRMTREBEE®HICETIEENCE LT, B¥E
UEKSFHEEMEREL2E CUF ICH &), ) KBTI BICESE. Hime
ERROBGEERBR OMEIICET 501 £ R) (UTF [HA4 702 L
5. ) RANRO LB EDLOT, TREELHTHOO L, BENEEE IS5
HF LA LB, |

23, ABEOBEAICHE, ERSET A 2 BAITEES 44 BEAEELEBEL
BEBRNEELEODORGEERBROBERERICETAHA £ Rc>nT) (U
T [SAHA XU R LD, ) ROER 1047 B 9 AFHTEKEE 554 BEAL
EXZLREETHEERD [ (BEEMRR  EXLOBREEMERROEENHELS
] ATONTE (BT, TSBBHAF R LD, ) FBELET S,

Eiw

=R
1. & ,

BN EELOERRMRREORER VBE~ORERBELZR 5720, &
REEEROEBEN R AN A LEEREHINTNEZ LN, 20 L5 RE
FBIEZ DD, ICHIZBITAARBICESE, TEORBZOESR RBRAPEE
T, AL VABEDONTZLDTHDZ Ly,

2. HHA K ADES ﬂ

(1) S2AHAZLARVSBHA XU Re—DIZE DI L,

(2) ELBEHEEBROEENHESEIZOWVWT, 2200437 a 28R LEZE (in
vitro (IFEMIERREZ b0 L, EER2 0B D) , , :

(3)  in vitro &i?LiE%lﬂﬂ@%\"Eﬁ}li’Sb‘T\ EERED ER%Z 1mM XiX 0.5 mg/mL O




WTNMEVRE L LT &,

(4)  in vitro |TFIAMMAER & LT .in vitro/NERBROFIFZBHI- 2 &,

(5) FMHIC Lo Tk, invivo BIEEMERREZ KEREFERBRIEZAATS &
WwWZkklLizZ b,

(6) %20 in vivo R REEL LT DNA Fﬁil‘é%nﬂﬁ’fﬁ L= F%%ﬁ’i’?ﬁ"‘ﬁ‘é
L=z &,

(1) S&RMFIZ L > T, ffﬂlzl%)%b\éfﬁﬁ%%wﬁiﬁ%% 1RBRETTh Lz
YL,

3. SH%OFHN

CABAE LR, ERLORE %mﬂ FBICEL TR~ & BEEHICET S
BEENT, FIATA T RCESDNWTEBINZDDOTHDZ &,

77U, R25E 3 A31H E TICERIEILA 1 BT EERES16042EAELE
REeREETHEAREN EELOBREMERBRICET O K14 izon
TJ@%%Fﬁﬁﬁﬁﬁ4P54yJ’%dwfﬁﬁxmiwéhk%%’iéﬁ
£HE, ¥ oo, EXLOEERTEAR B LR R BaEtaBiciE 4
5§ﬂtufmm5;&mf%5_eo’
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32 g i IAVAR = U 7y AL v S e, 7
321 BBFHEDTEIR oo T
322 FBBROT VA BT I NIl e s 8
3.3 VEFLIEHIBZ IV DIRER ..o 8
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46 FE )L O ettt 13
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49 In VJVOW@WH‘%@@}% ............................................... 13
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E%%@Eﬁ%ﬁﬁ%&ﬁ%ﬁﬂ%?éﬁ%ﬁyz

1.

b

11 HA FF7A4DEN

ZOHA XL RIZICH HA XA S2A RSB ICEED 5 b DT, g% 1 DI & iz bn
Th b, ETOHENL, & MIxT 2 U7 TR 5 7= D OmIGEIERBROEEEA Y 4 5
BT B2 & ROMROMIRDTZDDOH A F L AR BMES 52 LThH Y | BEFOE{UES
FEBAMED ) A 7 FATORSEER L2 BA&h7 BRI & LT B, ARSGTH A & A, BRI
B SIISEMRBROZLAET ONABHERAAE D in vitro T in vivo BIEEMERRIT 1T 5 B
FEROMEIR (DY ‘[non-relevant]ljﬁﬁ@nﬂﬂﬁ% aTe,) WOWTIRR, EES,E L CBX
SNBIHIZ OV TOLBEAE SN B,

12 HF=E
BT ORRE T 571861 (OECD) A F7A4 L OEIER ) EEHEERBRICET 3 ERY —
7 a7 (IWGT) | DWEENHEINCZBEEINTE -, ZOHA X 2ATRAS X 512, OECD

EONIWGT Ik A8 L. WL D0 OMESENRH D, FHEIIERTA KT A4 U 2EBET 5,
TDOHAF AR EEIIMLD ICH A # A LR CHEATRETHh B,

1.3 WA T4 O

ZOHAF RO UES T ERRBORBIZET 2 b0 ThH D | AW
a2, ERRAFRERNIC T 2 BEHEUFRERD Z A I 71220 T, mHthDﬁ
A B A THERIFIDS R STV B,

14 —REHI

BEEERRIT. Hx ORF CRENREEL IR I TWEERIHT 720 ERSNE
invitro Bl invivo SER L EHT 2 Z LN TED, ThbdDRERL. DNA BER OZ DEREHE
ESNTEEEHEELRINT 5, DNA ICHT 2 BEMEE L IT. BETRAEER, LYAgR
P RDRE IR O L ThY . T b ISR ~OREHEEORE TH Y, . A
MIEIZBIT DEEISERO—HEH o> T D £ —RINZE 2 5T 5, PRk OBRE L b £
PRSI BRE LT\ 5 & & i, AR R A E Y AR B R E R O AR IED B
HZEERLTNWD, ZOX ) REELRIT 2R TN & 2o T2 HEIX, & MIT558
AMIERERFE T D ARMNR 5 5, BED W E DIREE & & b TOIRMRAMEOFEEASEE
HENTODH, BRI OWTREBROBREIENT 2 Z L IR TH D, 2070, B
BRI E L LCORARME TRIT 3700 DN TE R, LM LaRs, AFEMERICE
T AERERITE FOKBLEHRICER L TWAZ &b, b AME N B IARA~DREL 5 X
23 EREEDNIEAIL. BARMEREDN-O LFRICERTH S L& X bND, -, &
Rt ERBR ORI A FMERBRE ROFBRICE I TH 5,




2. EEEERBROEAER A

21  EERAURIL , :
EIRGLDEF O DIV IBIEHEOR GBS ER I D, iRl Ea—i2ky, M
BE AV ABIRINER (T—AR) RBCHEDLEME NS R, F > IR CORBAME
ThDHIENRENTND, IFHIEREMIRE 5 in vitro %ﬁ%ﬁ%buié ZEIZEoT, o
BEICRH AR AMBORIBE N L, RH SN 5 BRIEGEOREAL RS, T &
D W FRIORERESBDT 5 ; $70bh, (T oW TORM AN & BEE U2 WS A58
FB, LRSS, 1 SORBTHS MBI BT 59~ T OREHHEMF LRI TE 20

b, MARICLABEROEMIIERE LTRYRbDEEZLND,

RERDIEEFHESIIRD LB ThH A,

i MEEAV D RRERA R COLRFIEOTME, Z ORBIIZY TE@% B ERHZE
{LEBRH L, FowfHEk e MNEGEERNAME ORI ERHT AN TE B L
T3,

. IFFIEMAETO in vitro Z‘(U‘/ ik in vivo BAnEIEDE n:Fﬁﬁo ZZ COBBHEIILLTO

LM ENARETH D, :

Invitro 53R IRAAREE R, nvitro /MERER (21 BM) ROL5178Y iz 2 < v
AV T x—= Tk (FIVr¥r—) Bk MLA) O3 BEHD in vitro | THIEHIFIBRRAN
IR EHENTEY, 26 DEBEETI RIS TS LB 6N, Zhb 3 DDORER
ISFREORENEZH O LEZEZLNTEY . ZOH A RIA VTHREINTWA T ha—L %
R, ZREEREE YRR L L THOBEEIERR L —RIT Y &A1, RepEEORIICEL

TIRAEBRER D D,

Invivo TERFMETR L, invitro CERREHEEOLAMNEETDIZ L FE288R), KO
BAREMEOFHIC, TN, 570, RER ORI & OBER % bk Lt‘a‘iﬁ%ﬁ{i%ﬂﬂzé z J: ANEEES
LWZ 235, invivo BIZEERRMEENHEATITNA b TW5, ZOBEIZXY, Bk
TH RIS U < 1 BB ORMERD/IME UL E BB 5558 EP%‘HBEEODQ%@MS%% DT
NWHDSFHROR G E L CGRIRENDS (E3 2R, HRWE CRIR L7=8otsR ) o Bkb &
T AIMEB R ERIEATIZNA Z L N TE BN, FOFEITEE BRI TIE 20,

E P ERH AR A AV \5 invitro KN invivo d)ﬁ%@%ﬁ“ﬁ%ﬁ I, REAROREEEBILEES
a2 REEEHRINT 52 BN TE D, Rt IRaER gl &b 2 & T, EiRERAK
WiR 34T, ZHUC X /INERTERS NS, LR T, RaEEE/IMEERET 28BN
FTH O RBAEOEERE ORBIGHEI TH D B L 5TV D, AT E -, KRBT S
1 AL EDORAEOBA~OBEREI X > THIBR SN D129, /MR Y EAOEH R F
BYWE AR TEATRRENRH D, MLA [3F IV —VBEBETFOERLPBHT AR THS
B, ZOBERIDEGFIRER L R REOWTNOBTIC L > ThI4T5%, MLA IXE7-
PEROBELRHFRETH D Z LB TV,

W DOHDIEIND in vivo FRERITHAEEERBRIC O WD Z LN TE B, £z, invitro KR invivo
AT R A UL ABROFEILOEALH) (weight of evidence, ; WOE) %452 720 DiBHIRER &




LTHEMATHD (TRLBR), FHlidSR &2 5B 2BICHRV, BIERGIEIC LY Ehi
&t D0, HEEREEECOBESTEA STV 44 BB, €D in vivo AER (B 23
B ORISR, BETNEBEEEY A7 PN L BN HaRRE &b,

22 MEAEGHLAED 2 DA TS 3 O
YA REESIZETAUT D2 20O 7Y a U iEEIET LT En D (4 58),

FFal
i MR A AR AR
i REEEERHRNT 5 72O OMBGEREFHRER (nviro R8P COYERRERERN
1 invitro /IMEEER) XUd= DAY 74— Tk AR ’
. mvivo BfsatEiR, —RICIE, o lEEmMR TORBMEE, ThRbb/IMEXIX
SRR DY AR R E & 9 5 ER

FFav2

i MEE B AR ERERR

i 2 FEEHO R DRI B inviveo BIETEMERER, —RIIE, o tEE AR & T

WA/IMNERRER L OV 2 2 B D invive BER, MUZEETIZRIFENR2WVRY . — AT
DNA 401 2T 2 RBRAED b d (FREO42E, H12 88)

A7a1id, ICH A F VA A ROBIZHEHLL CNEZ EbH Y, TR
THERENTWS, LNLAERL, 7 arl &2 RRSECZIT ARSI & B2 2HBIFR
DERYTHD, In vitro ITHIBERMIER CHMET, BY A CHoRBERENELNT
WA 1R 3B S 72 2 FED in vivo FRERCHA & 2B DB invive TIIBLIMEZ RE %42
W2 EDF L EZ bD 5ALLIELBRSRE), Lo T, #1Dh1b 2FED nvive R
Bk R 247 a Ui, inviro OFHEREROBIMREEFETHD (L4580,

RERHREE DM A7 a Ui invivo DEHUIFAER G- £H b ORERGIEZ blAANT
5 2 ENTE D, REFRETHEE, B E Ui —RattsBnc gm0 48
HiAteZ & BT RETHH, 1 D0 invivo BREREISL L CTEEIRE TITHYHAICIX 2 2L E
DIREEAESIAT Z & BEEND, %< DEFE. HEBRBIARNC KIER 5B EROB 5 Bh Y]
NE D IOTRIRERIELN TS L E X BNDOT, EHHREISEEDH 5 VIR EREC
FAAAIUD DB LD OHEFIZE 2 B, ‘ o

ZDHA B RHENEm I, FHE S NZWTIROOF T Y g o OERERRBROMAEI
CBOTREOREREZ R LA, B, BEEEEEEZ /RN ES 2 O, BRI E
20, EHERHEAE R CBEDLAWINL, TORE COMFAFRRIC S X 5H, LV IEEmRE

ETOUERHLbDOLEZLND EBH), |

7Y a 28T invivo FHUEOHE 2 DFRBRE L THEAITE S bDIT42 TR T L 5723
B3y, ZhbDW L OMIFER G RMERBRICHEAAN D Z LN TE D, TIRIIRE R O
HREDBLEN DRHI B MR TH D L B X HND N5 2 ORI URRBRIEI IARE FTRE T,
RAUIRBERL EOBERZEE L CRIRTR& Th B,




GLa R OBEIR T BT 158 in vitro TOIFFUIRMBEERER K OV in vitro XU invivo D7MERR
BREVEDZENTE D, BEMEFEEL R THEELS LTI, 2Z088OEN, FEMEROVIMZ
DFHFEH D, MLA THIFEGREERORIIZFTRETH S L SN T3, A7 321280
THEREND in vivo OHBFSRZFRRIL, LaikolEs (EREO RN 2EERTTS
T EVTE /MEERPHER SN DD, RaERERBRIIER IR,

2T HBROBEEAES R 2R LTedS, TIUIMOBEEERBRS AR50 IR E Y
ThDHZEEERLTVWAIRTIERY, BIN5E L7 3B KT, A LA
FERE LVFRICHET A7 OIERTA2Z 08 TE5 @2 KOS5 HSBR), LEENRSIN,
POFHCFHE STV AR ThIUL, T - EHEE S LREORBR bFIHTETH 5,

EERHE AT 2T 2RIV T, eyl TR ERTE WSS, A
DR SN AERRZ AR B ESEE RO b D E LTHHTAZ L3 TE 5,

23 ABESEORE
TRO L WRUTICH > T, BHEIREEEEET D Z e B HERENDEE L H D,

231  BREREOFEAREER
C EREOEREERRENCE L T, invivo TOE SR EEREITHESOBARHIVUL. BHh
T BRI R D EYEA A L Cb vy ICHM3R)A A & AER),

232  MEICEEERNTLEY

HIE RO EZ R LAY BIAEh 2BOFAEWE) LTk, SRR LARVVE
RETERFHENIFERIND Z L bdH D0 MIEFEEL R LN SR THERIND
D L RS, ME % AV AERISRER (m—AR) RBIMEAFERT R Thb, Xblz, =
DX D I GEITIE, in vitro DIFFIRREEHIIEEZ AV ARBROWVT NN 1 22 B TEET
EThD, ThbbA a1 #8RT5,

233  HEMICREFERTRIN LAY

%< D TEEEAHEYE ] ITMEOEREECE L TEBSN T\ AT, HEHI R EE
WTEENHEAY (538 13, B85, EEEAERRC XV RIETTEETH S, DDk
EW7 T A MEE AV DB TFRAREEFR L bIZHHE ORI E AV 2 kR ER
BRCRBIRIHTE B Z L BB TG, LieioT, BEMASEEL AT LAWICHIT 5
TR AT IOV B R R, IR L CO RN RIEIE L 2B X BB, L
DULIRB G, & HRORRNZEEMEEL AT 2EBWBHIR LT, g m ha—1 %
WONCERTDZENEELY (ESBR), BIERE 5070 ba—VOERLTHh0
UL, R & 720 TV BB IS L T B BT B LM, BEANDRUSIER
ORIF — 2 I SN TR 2,

234 Invivo RBCROFIHDORRA
R, BT FV D invivo BREBRE: M L CH A ARIERBP /L NRWMEEMEH B,
FETARRT 4 JART 7R AXRKT 4 I ADT—F b, EH TOERNRINARZRL | )




BT ELE CE W 5 BRI ENITHE T 5, filE LT, HHEOEEAL 7LI=Uh
XM & T HHIEEAL W < 0D RARERIR PRSIt BETEA DEEGRHITF b b,
BREREREEE L CHERIRRS TR ST & b IRE Sh O/ Cligl7e s
FHRBRASERE T ERVWERITIL, i vito BRBRRDHTOFUIAEAICHE TH 502 H L
20 WHIN T EEBRRTIIRWS DD, ZhbDRBRIC LY, BERMIITT 2 8EHEE
S A EONCHEET A Z LIXFRRTH D (6 BHR),

24 ATEMIRIC R B REHYE OR

HBIRETN G, 13 & AL OATEMINARFEWHEIL, Al AV 53R CREEEMEA RN &
N EREEIICREN TS, LEERoC, ML WD i vivo BIREIERBROBER
FITAEFEMIIC R RN L ER LTS EEX D LN TE D,

3. Invitro BERIZKI A

3.1 FHEBROMY IR LR OYER -
EBSREOTRIERL, H LVWFEIC L 50500, TH LAVERIVE S NS A I SEDE
BT B, LI LRSS ERR 0T AL S L ST B R RSB T,
BV LESEL LRVEARS B, ZhbORRITEESIRETH Y | E-+a7mEay k
2L EH LTWADT, B S AREMELRIEDS S RROE Y & LIGLEMNE L SRV,
CEVEROITIL, BRI 6 AR U B DRIRHE L HEET R E Th B, L LARE, B
I AR BRI RS IR DRI E BRI & 7R 2 & B3 U | 2 DAL [ Rife N equivocal)
LREHEBR, ZOX D BREAITIL, HERR RO N, MRS
HAPRAMED CEECh S, [FiEh 256, BRRICEOT, ) BorRBisERss
WITRE LT, ) MR TEITFAMEA 2 2 DRA L TIRIEXT (i) B0 IR
Teir) RiE. BRERD RN LB TRENR S B,

32  HIEZERWAEE T RERE AR
OECD JA KA (1997) KO IWGT #45E (Gatehouse . 1994) c:7°17 k2 — Uiz
LEENTREN TS,
321  BEHEDZER
EEHE
L EERMESOIEOLEFTHENSBIE L 2 520 E . A EIL 5000 pg/plate (HEERMVEL DSIRIAD
A, Sulplate) &35,

BARIE DR '
BOAFREN L, £, BEAED 5000 pgplate FRBRMEINRIEDES, 5 pLiplate) LA
T EWIEHT T TN ER 2 o =—ORBETHIT2VRY | THT 2 AEICBWTHH

ET D, BOEBHRENBE SN 2NERIT, TN TORERARZESAREL TETHD, b




L, AEMAENCE OAEBEEGIEIRL R = v =—DEINAFE0 b IWIBEITIX, BARIEC R
R EEARIIUT ORERIZIE S RETH B,

BRI L B HIR

T—AARRTIL, EFREOTRNOMEZREAEL L. KEERE 5000 pgplate &2 72
WHE LTS, AEHEIERER 2 =—BOBOCEROMBEDAEE  (background lawn)
DFEWL (clearing) UIBAIZ L > TRIBEND Z ¢ B3H 5,

322 BHBROTVA KOS a ba— :
BEBEBRR T L— 537 MEREROBKRIIZ OECD 2MHERT 23 REKROE v MILT
DBV THD, »
o RAIFTRHE (Salmonella typhimurium) TA9S
o XXIFT7AHE TAL0
o XXIFT7AETAISIS
o XAIF7RAE TAI537. TA97 XiX TA97a
o RAIFTAE TAL02, KIGHE (Escherichia coli) WP2uvrA S 3 KBEE WP2uvrd/pKMI101 |
OECD A N7 A RO IWGT HiEE L OMEIL, MEEHOAEIFRAER (T—LR)
BERZ DN T, FERDEA SN SUIBE T, RENEELRDOTFEE F RO EFETF TTRT
DFBREE &5 7, B A B OFERENE L 723 F BfiF N i U072 Bt e OV tExt R & 3l
LT LA, ERROREBIERBROBRICESE | 1 RRTHITHE LEA BN
BEWIETHD, £, BEEROBRBRTIIS L — MEROT LA U F 2_— g LB E bIC
ZFANARETH S (728, TSIV BRI S LG, ARV~ LD
MRz EET D270 b a—NZREl U HRBRE T D Z L BSEE L,

33 IILEGNRZE VSRR

OECD A FTA > (1997) KUNIWGT D2AF3CHR (1 ; Kirsch-Volders 5. 2003 ; Moore 5.
2006) Z7a k2= /UZBET D EENER SN TN D, MLA OFEROHRICOWVTDEIS b,
HERIFHE 7 7 2 % — (global evaluation factor) D S & D FRHE STV D (Moore 5. 2006) ,
Z 2 CIREERORBUC OV THER SN D b D Ll & DV < D00 FHT R ROERIC
DNWTIRRS GEIX TSR . ' '

331 EEiEEORER

REEE
PRI U ISR R OB SRR EDS IR & 72 D22 B, BiiRE D LBRIT 1
mM ik 0.5 mg/mL OWTFNMEWVEERHERSh D (8 2R,

IBERE DB SR
IR UINE DB AT THIREESRIE L 2520 E, BB h TR A
b, BIEAHT RO GIEVEE L 45, THEROFHIL, WIRBIE SUICFIaMEN L A8




CRETIT Y B BN DAEE L T A HIVD DD, UTHEETITHTZITAE L 2 DEROKET
ETHBIEEL, T,

bR
LB E DY BT X IMEZR TR B in vitro DFINERFARBR Tt HMEEIT. MK
BEFEREIDAG 50% EBE VLI 5 (E9. 10 B3F8), MLA T, SS &IV -THi

FVEMN 80~90% (10~20%RTG) 12725 X 51275 (E9IBH),

332 #BBRTVA VRO ba—i

In vitro DSYRPEIRICI T DYEABEOMIRERZOFMNC I, Bk Ot R %5
B & L bIC, RBHEEEROIFE T RUIEFE T TORBORKHAALETH D, BEIE DL
PRI 3~6 B & L, RUIRBALAD DAY 1.5 IEFEAIRERISRICEARZFRT 2, RENEHELRORF
12T K OFEFFTE T ORI RIALER O 5 CRaMEE R IR 22 RO AL REEM LR O
FEFTE T O 1.5 BRI S OUHUE A NI TH D,  In vitro D/NERERIZ R URRIASNHE
HEna, 72720, MO Z&T S8, ROBINCA LT 5720, —RICHERE o0
BHSA D 1.5~2 IEFMMEISIAEAZ BT 2, 2 b D invito MMGEEZHRBRTIL, X
JVFVRTIuskRO= a7 IO XD edhABOFEWEICK LT, AR 2 &<
T 50, HDOWVIERFRZEZ L5, XIEEHFMEZRIT R 07 a ha— L OEERIZL
STEBIRTEDHA L b D, RARERERCIL, HZTIHHMIAO IR L & bRtk

BEWNENZEETe, ) MIBOHIAREFERT 2 Z LI L o THEEOBHREE TRBIRE TH S,

MLA Ti&, #9725 Ot AR T, RENEH LR OFE T R UIEFE T Tl % £l
T5, WERWEONIRL 3~4 L T3, RENEHHR DIFE T R USEAFHE T ORERFHRAED
AW TIRRMERER & D\ IR RFEROEE T, RENEMLROIEFTET T 24 5
DEFHIR L BT _E TH 5, EHENR MLA Tk () F& L TUNERau=—%285%T5
BEMECTIRE VY, (i) BERE DM AR LT23 A, Bt iR, VAL PR K OB TR k3
RERBERP R LUIEABRZ GO LS 1 BHERECREWTan =—Y A XOSEBRLET
BB,

In vitro DIZFIEABFDRRERCIE, LACITBER (1213580 5080, RENEMLROTHET
ROIEFETIC L5388 Lok o, BBRNICETRMZ A2 BRPMEAAENTNWD, DX
2 723 CHA B NZIRMSG I OB A, IEMOMERRBRIIRD SRV, RReh, XILFH
WBERER G O NG S HEREOMREZ AR T 572 87 1 b a— &5k U738
DY IR LBBEL R D08 LR, : '

333 Atk

R R IR Th 503, BRHMEMRIL D200 in vitro 1 EFARHIEREI I - THEE
LENTWS0,  GERETEHLRORER & FIHIAT 5 O CThIUT) RPTEMLROEERER
ERBCRD UG FEAT 2 72 ORBIEHEALROTFEE T COBERDOZ T L,




4.  Invivo RBRIZKRH B8

41  BRAREORE DT DD in vivo R

In vivo TOFMMIRRZIT DREERF 0N, P MEEET D2 YMIRMEROMTIZ,
WS Rk R EFREOBRHICE L CHEE & R S5, BRI S
BfEL LTT y NIRRT bIZHEIThD LE X LN, INBILE T2, ~ T ARMEMO
SAETRIER (ZYMERILER) 3T v MRBMOFEMBROEREZ AONTHI (3 2R), [
Bz, fOBMREOLETRMIRT S, BROUIRMIMIZI T 2 REARREFRWE, SR T
T ERIT BRI Y L CHYGRENR SN TR HATES (3 21, WOICIHES
N bDOThiE, BEMFTEE (ERFTEROT m—Y A b M) —) 2HHETEZENTE
% (OECD, 1997 ; Hayashi . 2000, 2007), JERRHEIL, SBRUHEERE Shiod > i
DIRBULEE SRR Y L SBRICBOW T O SR TRETH S (111 BH),

42  FOMD invive BinERER

C BEBERHAE 2 (T va v 2) BN TE2ORERE U TR LU invivo BRBRIT. invito BN
* in vivo RERFEE DAL I31F 5 WOE 2B 5 7= OIBIRB e LT HHEATEs (11 RO
12 BIB), Invitro CBIER SNIAEE DRG0, VEFIAIC BT 2 B8 in vivo SRR TBIRT 218
BEL 220 1BH A, Yeta Rk R U PHEMERIZ T 3517 5 85 F ISR ROBRBRIL, KE5 M
ISR CIHEIER 7R & LTRSS TR, SHAZE RIS » I 381 A ARG T I Lo
THRETE 228, BICHRAZOBEEIME MR (O 12 38) 128V CHZSRER ORI,
EER OB LB LT 570, B B2 28 BE) OREALEL RSB, LER-T, B
2 O invivo R TIZZ < DA, FBFSIEL LT DNA BEM A3l 5 = L o2 s, “HET
ICHEENTS L O, HEREAND T 1 ha— L aEET 5 L. DNA SN ARIT 53t
BCib 5 EAII S VSRS (T2 2 » k) BB O L0 ) HsHEIRAHER & . 20T in vivo
N LRV m =y Jey REUNE AR ONDNA FARAHBR (Zh boBBRIZE < Ok
BHTES, 12 8M8) b5, &5ICFMIE V5 REY DNA &5 (UDS) 3Bb
AT TH B, '

43 Inviveo BinmEBRICBIT 5 HERE
W3 AEEMNTT5 (Hayashi . 2005),

431 ARG AR

R ERRR (—RIC 1~3 EfRE) T, BEEERR TR I NI REABIIRAHED
2000 mg/kg MITHEAMHEE T 5, BAME ST BIZIZ/IMEABRIOECD]) ., FEEDREHIET,
IVEHEERGTHLAEUNTRISNDLIRAEL L CEZEESNE, 24y MR
(Hartmann &, 2003) RONNF U RV x =y 7 28R EEER (Heddle 5. 2000) 122V CH[R
RRRAHAERESHERZ IND,
AERBILEROIROEFEIH S BEICAN B RE TH 5, EHAERNOARL, KA
B HIBE ALK 2~3 ORIETHRET 5,

10




432 }iﬁﬁ?&ff?ﬁﬁﬁ

A Fvarl DA

Invivo TR EMER & R 5 BB ZGAT S S IS 53 MERER 0 F B iR
DEEEERT D 72D DERELTH - L WU, BECORARITEN L HMEhD, EDHEA,
& D HAERRED in vivo /MEZABRD OECD A RT A L DOREAEL B7p>TWTH X, BLEDE
VX, i viro OITHEEHIRERY RN (BHD VN “BUMEOLRWEHE", STEBR) ThaIEE
RIS,

BMRBRYXIA T 9 2 DfAE
BIEFRIEIKEA~ OB E T 254 X m vitro DIZFIFRIRRRZ1ThRWA 7Y 1
¥ 2 BEAT 2BETIE, FORBRITIT 2 Eos FHEDSBIEEMEOFHEI @B & 5
= DICFHIIT R & KR H D, FRITRLIZERED 5 b, Wi 1 D THlT O ThHhE,
INEDFHE B O DD BT 21T OBk (BFILT v b)) OkmAEE LCEtIthd
EEZ BB,

i BE OEETOWIMEFHIREICE D R EFTRERKE (MFD) (EHIg 53R & [
U E R L7256) (13 1),

ii. 14 BEIPLEOER T, TEDOHSITIE 1000 mgke 2 RAHELEL T2,

ii. BRENTT b—EEINCET AEE. D AIVIMEAEMOEHENTED LN A AR
REMRER R, WNT, B OBREISREIFIIZKIEIED (Bl2IE, WIHREEND 50%
LU 3 28%6 ., BERBRIIREDEZxbhd (REREHKA%ICERLENz
MBI EERLS)e 2D K D RBBRBR FOMDRIHRLNDEE. R OEIREN
T AURIRY | IREER AN B B B BBRE T I SIS & & TR,

iv. EHBREOT—E0H25E. FOEEAER R/NEFEERMID) O 50%L EOMAE (&

W B X AR OBE I EICE LTIt OECD M1 RIA L TIiZED LOHET
LR FRISN D AR LFTIBRINTND ; LoD invivo BERIZ DWW T RIBRD AT A &
ANH D, Bz Hartmann &, 2003]),

L EDRVIREY— Y ERIBBEOGERS) OHMIES AERIE, +o7RIESH

BB LIFBEZ BN,

433 MESUIEREFENEOH HLEW

WHEEATRERD X 5 2 REMETHRT 52 < DILAWIL. BHb 5 \VIThiEs A 5/
BRIz T, FOEMIT, ARSI IO HERFEOA TRIHE NS, ORI, ol
EIRREBRWECHONTHRRETH S, FRIEBROMIICIROEE (213, FEER S Ytk
MK (PCE) XUILMEARMERDIET) 2Rd Sacis, BRI, st 2 rd Bd AR,
2 EEBLRVERTRET X Thd, BYRHERKEREHRBICE RO
BHEHRYE KON AR A R EFRME 2 R T 5720 0BEMRR L L TR
DLOREZBND,

i BEHRE O B s BB U T A, RS IR (%5 3~4 B)




DIMERBRAHERE SN D, HlIE, KEHESHRER BE 28 A/) Cimigs L g
BEAYMEOFHRICEER SN DA UTBR IR Z R 25513, BB 2mEaEN
OB E L JIE TR H D, Thebb, EHRES T Ho/IMEE2HR TS
RGBT, RERGICBWTIFENELS BB LT X5 MR H D (Hamada 5. 2001),
ZDXIREE. BREFHEIOY TR, YRR SR E U IBTEN R
BOBHIZOWTHEET —# #1252 L8 T& 5 (R 14, 1588),

ii. Invitro DIFFIEIEE B/ MERER

i, RS XA EHE OB/ MERER

44  Invivo R RSN DA ORZRHHRR COVREILA

In vivo RERLIBEHMZ AT 5 L CTEERRE 2o T3, In vivo BERIZEBWT, =Ry
FEREA~ DOUERME O R EANRBREROERELEL T 5, FHZ, in vitro REBRCHEA
BACTREDSERSD O IV A in vivo SRER CREMEDIEA XU in vitro \FILEEMIA % IV 2 3R % £ S
VTN RWE ST IIERHERROIREEIANEE CH D, UTOETORT XL D12, BEITHOFEL
LT, BB 351 ABHE UL b ¥ 3% % T £ 2 AF— 2 8B,

441  Invitro BisFHERBROBMEDLG S CUIEE S TWiRngE) (

Invivo DIEEEFHNIL, BEHEMRREF CEWE, RHEECKREGRELZ AT, REHAEX
ILE R AR TITON D NE Th 5, BIGHIEN —REHERBRICHZA T CEHMES W 2541
ik, RO TR R & TR B,

Invive DEEEIFRIITRDOWTNMT L » TiThh 5,

i flpEEEE A

a. AIREEFEAIERER  MERBR I, BERCEA LA E R OS] CELM U /- iEksk

(BHEH DL 1B 2 ERMERIC R 2SR MEROEIS OEE B, Y
BHRERERBRTIX. 2FSEROFRE 2B

b. H0D invivo TGRSR : [Tl B\ NIEME LRk B B, B, IR
ARG S X M A L B P Fa A e

i, RE . :

a. HEBRWEUTE ORBEYE O IR EOWIE, B X < #ERT 5
HRRTH Y . WEBRWE XIEE OB O M ik E T, B L @R
BThD, EMBT. BERERICERREFBERIII > TREIND LTSN
%o

b AERUHERRIC BT AHEERIE R L < 1XF OREWEREOERERIE 34— N T V4T
T 7 4 —IT L DHERRREE S

EEIREN, THI SN DEERBER & F%H 2 WIHMEWEAIZIILA T O FERRD b3,

i RALEEREEROFIH

i LVEWRENEOLN DR IEREOF A

IE VA 321 5 B ;’r*ﬁ%ﬁ{i—@fwﬁﬁ (2345 Thnvivo SERTHAOH A @BE&E%J ZH)




PWERME I\ ETNTRE SN TORWES (B 2 ITEAER A~ DI IARDHER IR ES)
Wi, BED invivo BIoBEERBITIZ L A CERERI RV BDEEZ DD,

442 Invitro BIEHEHERRPRIEOSE
In vitro RER TR DN Do 7238, FEROFEZAWTin vive (25) OIRE
RIS B, Eio. Mo BECEE SN o HEIC I AR IR, A, 3L HEl
(ADME) BEROFERPOIUHL T vy,

4.5  Invivo FRBRIZIST HEREFH]

In vivo /MZRRBR, Y AR EREK O UDS RBRIZIIT 2 BRI, OECD A1 FIA v
(1997) IZHEH & TH D, A

INERBR D R BRBRIEA EN 2 5EITIE, Iikd 2 W B RO ISR 503
HIZATH (R oiBIniEER o2 2 M) , ‘

% DOBLFMERER TIE, SREEFEITERIC A T8I 5 ; #121X DNA #8{5/DNA $#
YT OHIEIL, BH BRI EHEEEE BT 2~6 B <fThhb, BERET 28540,
B GBI & 1544 24 BEHI D 2 A ¥ N CEET 5,

JFAIE LT, HmAEIIRESEY ChIuX, k@;a&&#@ﬁ@ﬁ%f%xfkh6
b,

46 BB

BEsOL, MERBR (OECD) Xt OBIGEMAR CRIEER S NV BB 2 B E
T 5B, —MNTITT T OR BB LT B LB\, BEHIEEHEF OB
BB D BV I SN B RE Th B, ‘

4.7  Invivo BIZHEHERBRIZISIT 51F - lEEOMEDZER

BT DI AN DD B DFRREAT 9 Fraiid, Wtz Vv CRiR % 32
Wit 5, EEERED in vivo BRI, —RONITHRIOMED A CHEIET 5, BRI 535 T
HOMEAREZEEIND DL, FRT 28T, #ik, RESUIEE (Cmax XX AUC) 2B
THEEFNICERO L AMEPTRINTWBBEEDOHTH D, TDMDGEEIL, HEDLDERR
B Th D, BICHIEARE MBI ORER S BURBRIEAAN 2 HE T, EAITTm )
HEREUT 228, BRSO IRENCIWTIEZEE R+ R ARMAS 22 T UE, IO OBED AT
LV, JEET DERREROEE 432 RO433H) | 12659,

Z DD invivo BAREMERBRIZOWCH A URRIASEA S 3,

48 FERE
BERBITIEE., RO, %mmXi&Tﬁew%ﬁﬁfﬁﬁ%%&¢éﬁ JRFTAZID X 5
RBAIIT B RBE LB HI0 . BERBEERELTH I Q34THSR),

49  Invivo RERDIEMHRROMEH ,
In vivo RIRTIT. REMERARRET ) OICH7RBEN D 5 HIEEICIL., EHEIC B R

13




WY DB BSOS HERS éhrmh@vﬁ% S LA RIS PR A < MBIV & F
Zohb (FE16 &),

5. ABRESEOFHNE OENERERIZBE T A A VR

In vitro AT, 1T o SEDA A TN L CRARM R OB DR R A 5.2 5 2 &
AR R OB D I HANC SN TN D, BEHERBROMEAYE (nviro BN in vivo SER)
it RESORERE NERAME THBILS & 910, EHEMICREMEEL S LIEFAT3
k%z%hfmé%ﬂh%g%@m¢é LTet$o> T, i ORBROMAE THIBRIER

AMYEVIREI T E RN, In vitro DREREMELRICRABH D X 91T, BBRSRMZ Lo Tidin
\moﬁﬁi%uimﬁ%%%taf;ewﬁé SRARERBRIL, BERE A TR LA WA AR
ML 72 BIERRIEZIBD S B L 9 ICTFPA v SN TOB B, DR CHIE L 72 o 1o LA,
FLb b MR L CREEN RS AME RO 2 & 2BRT 5 5O TR,

BBIED invitro 57— 4 VX, EIREIMUPME OREE L CRIEEMEAH O Z L AR LTVS 2,
£ DEE. TN invitro DIFTER-EO A FINERITELE i vivo R CIRIES 5 BEIN
BB, SHIT, HHEEL ETORMERZ BT RBGREEEORTE ML TIY, 20k
RVEFIRSFE B D EFRICHOWVWTIT, LUV (Bfl) 2RETHZENTRETHI L ENT
W5 (52, Miller & Kasper, 2000 ; Scott &, 1991 ; Thybaud &, 2007),

51 AT O FHL .

HERATEE) 2 B, O LU TEESHBE, UTFDL 3 EXH LB T
x5, '

Invitro AW inviveo T, BIGEMEO B 2RBINAFE0 AN, FORENRTFEEIT
EPE OFBEMR OE S RERIC OV TIET % Th 5, AW ERNCERRZ LU L
SNBHIE U TFITRT,

L BRI RO & R U OB EIICE B Th B, MR COMY RS

| — ¥ OREHERE DTN & 2 A DB

i FEMEDREORIS, RS

EROVTRADEMENHTILE Y, WOE 2 HEIEHER R B 2 b, BRI
AR SRR R L T S, SEMRBROD MBI,

52  Invitro RBHEROFE
BROME & AV B B RFVERBR T, %iﬁ%»fﬁ%_twam&mm%ﬂM?ét
WERWE DML & ZETRETh D,

5.2.1 m%%ﬁwéﬁﬁ%%ﬁﬁﬁ%f%Bnk%ﬁﬁ%oﬁﬁ

T— A RRBRCTE LN B RIL, DNA & ORBERH D Z L ZRLTWA T2, @l
YR —_RT 4y MR L VRS NARNRY | invive TOERRFWE IR ANEE FHE S
% 12 DIRFEHEDOBNRRIRDS, BE IR G T RO FRIS N DEER Y R 7 ZFHlTT B 7 DIT
FCh B, BRATIIRVEREI R 2 0 =—BINOFRH S TN5, Zhbix7 I/ BOBA




L E>TBIFED SWB (XX IF T REORBA T E 2FUv, KIBEORRFA TR b ) 7
b7 7). EORD, MEERSERINERRRIIAM LT T T RORRICHES
7 Ee, FLRITIEO= b oETRRIC X BIEELO X 51c, MBI RE72 B 55
BIBERISHIAEL, & N CORGEE L HEBIROHE b b S,

522 IIFBEMKE VSRR T O W BB MHSRE R O FH
BRIERE G DIV T25E 0 WOE 12 K 2 3Hl R CNEIMERER OHEEIZBY LTIk IWGT Oo#iEE
DFTERINTWD B2 Thybaud 5, 2007 ), X HIZ, #3072 ETin vitro FBRER TORE
FERDZEMEEEDE D & 5 RN OO ONTHIESN TN D, LIz T, W
% in vitro BER COBBERERIZOW TS, LTICRT L 97 WOE 2B L GGHESN D& T
HD, UTOHEBEIZXT_RNTERELEZDLOTII RV, HEEZTI/=Hn—8h& iﬁ% Do
i Invivo TITEZ Y 2 2WRME (pH ; BEE ; ATH)
1 mM F CIIRBEDOHEMNZ ZET DMEITR, . HERWE D pH 2L &8 545
VL. BERWEIERE O pH & SASRREOTE R pH IS T 5 2 L AR S5,
i SRV REET DIREE DA TOMER
MLA {23V C RTG 23 80% LA KT L7354
Invitro HIFSERZFAIRERIZ 8V VCRIBEIESEDS 50% LA EHHl S i=3a ,
FERORMNHTIEE Y . WOE 5 OBEEMEO TR 22\ & HIT X U, EEEaY
(F7Fvarl) XS, Z0XHBRBEEITIE. 12D 1nvzv0ﬁ%ﬁ@%ﬁ1ﬁ’(+ YTHBLEZD
nd,

523  Invitro DS OTME : :

In vitro BERCIAMET S, RO L5 RFEIC BN BT X ThB (2 ZIChHITF 4]
T RCEMER L7 b O TRV, HliE FI7edno—1s2255,) {t{a\%mﬁrﬁ_%%@%
EORBIREED HE 2 T, FFHERR mvitro RENEME(EE WBIZIR. T o IWEEAT S9) ARt &
B2 bNDEE, (LAMOBEEM OGN HE X T, ok, RBRRISEN L E X b
B

53 Invivo ﬁﬁﬁﬂ% BT RER O

In vivo BRITIE, B, 53A0 R UBEIE & S invitro BBRIZIZRWERABR STV &
HEWNRH Y, LIznoT, b hOEAIEERERERO, 5612, FWRBNLin vio T

BEEHINTNDRELRDB L, invivo DROFTN LY EWFERNC LR B D, Ilnvivo & in
vitro DFERB—E L72WERITIETE OFEIZ OWTT —R « A« F— XA THIT S, 387
WRENDRETHD BIZIE, REDOZE, invive TOZRBZRPERR L),

Invivo RERIT 38U C b 5N (misleading positive) fERZ 3| EEZTHREMDLH D, FIZIT,

i EEEEHEOBGP OGS T/ MO b5 2 ERBY . ThEEhnEE

EBZEBMBNTND (Tweats B, 2007,1),
ii.  DNAMHAMEDT — & i3, BN ONEMAIEO LR L~V & B AT <& T
HB,




54

iil.

TR BEREL L 72 [ 22 VEFE 23 . DNA SHEIMT OFE IR % AT T2 L 3d 5 (B 242,
TNHVIEHRBRE R A v Iéiﬁﬁﬁizﬁb\f)o

ZDX O, BIEFBET —F ZFHMET 5 BRIIET R T ORMERR R O IIR AR R 2 & & T
DTENEETHD (15 3H), HHH E‘J’Z‘Z{ KA BEHE¢ 5 R ERICIT L2 H Y |
NOMERRTHRIT D LB RISV,

"5.4.1
LT ORESITE 2 W A1EIREAERFRIIRME TH D Z L E2FHEE LTREIN TN A,

BBMERE R R 5 B RS

TR Z AV D in vitro 3B A6 5 Bk

54.1.1 {EFIET/ in vivo DIENKRES ’
EFEIE % AN D in vitro BER TOGMSERIZ R LMD 2N T & 278§ WOE B+ ThH
DA BN invitro HER (FRL 1) X 2 FEEHOBEEIR in vivo SR E EMET 5 Z L 2145

(FR2i) » ZHOiE, 1IFFIEMREEEEIC U CHERE S 2B 0RET & L CHEBRIVIRILE 5
Y | |

i.

R RS EM LKL O THD 2 & B (EFIFICET 28, LU i
vitro 1NHEBNS, BlIZIE, PEKEREEFHFR LY., £7- MLA THEEEZRLEED L
T DNA BEMRR LA CTH D LT BEHLLHD (il : =—ARRBRTIN L,
DIHRIEF /DNA BERBRCIME ; (LRI BT 2 E52), £72. invivo TIERN &
SN2V IIBHEAERE S5 R R ORERL (] : DNA AFKIHE, SRED

HTEASNDIELIEHEE) NbiTbN5 (Galloway 5. 1998 ; Scott &, 1991 ; Muller

XiE

& Kasper, 2000), [RIEED 7 — &%, invitro /IMERBRIZ IS 2 B 1HEER O BIIRRRT D
WTHE XD, ROEROBPRIUIRENEOMFENRE 2 i, REEOERE R TEIRE
P32 (FE172R) PRHLE LTHIFbD, ML in vitro OYEERFERRT
LK HONBFR ThH 2D, REMEFRWEIIEBMELZFHRT D05, FFEMEIZT TR
BMEFEFOTHLE L CTRAT2TH D, BISHIRAHORBIEIZ L5006 Lviavy, £
ik, B, MREFEEOEMGEE D, hvitro BEBRIZRW TREERN 2GR R E 1T 28
FEBHED A DIV AHEAITIL, BUNCRE S Z & D RER S invivo /IMZERBR DR
FERITRY . FEBMFREE A SRV EATATRREND,
FREOEFIZEET AEE RN WOE 28, BBMEERPELEMERS ZLDESITERDD
Thivut, BEURREFREETD 1 20 invivo BEROBEMIZL Y, BEFEERRNT
EERTRTIENTED, ZHUTAVLNA DX, —ICHRBEFIRRTHY | L
TROBRE BIRFTT 581X invivo /IMERBRAHERE S LD,
SEUBERTN LKL 5 B45372 WOE 28720 SURMEFIEIC BT 5 s /21
BET ti 2 FBEED invivo RERPER I D, ZOHE. BYREEREEOIIER UM
# GEE 2 SORZDMEH) TITH, SBIZ, nvivo BT VTHORIBENEONDZ
EREETHD,




i, BREEEERR AR R DR A AV T OR8N invivo RER % 2 FRIEEHT B,
P EEENT5 L, BB 72 S, BTSRRI 78 in vivo BREROEMRE R
(441 E5H), BEEtEERERW 7R E 15,

5412 SO TEMLRIEAET CO in vitro SROYMERE T35 i
SO FEHEAL R DIFTE F DA CHMERE A A b S A1TiE, REEIHERZOERTHY . &
BEM DA DS (BlxIE, FERBIELROA V% 2 — 5 T8I D 10%E Eo s
kﬂﬂuj_S9Mx@f?f@ﬁﬁf®mFXiﬁm%)ﬁ%ﬁbfwﬁw’k%%?¢5
= TOBIRBRO B 0L in vitro TOFERD invivo S0 5 2% M 2 Tes8+ 5 = & 'C% N
WE, HRE WS invivo RERDXISR E 725 (E 18 2H)

542  Invivo /NMEABRDGHERRITK4 2 B0

In vivo T/INEDIFMB A LN DAL, FERIEFEFERSREH SV IIEE L2 ATRE
MW 5720, TXTCOBERRT —F 22812 (153K, SEEH D VINTEER -
REL (KRR, SRR © X O 2IERREERNRON A IGEITIL. in vitro Ytk R HBH
L0 S LIV, AMED TED | HRNEA SN DEAITIL, T ORMARERDERIC
X5 600, TRAEDOUIBNIER T 20 % SEET 20BN H D (17 28), Fl 2 ISR
FREANT & 2 BEEOFRIT, IBTEONEMBRIGEZ R T & W I FHLNH 5, Lizhi> T,
et (RDBIATITBHEDS H 1 | vk 0 I RS Tl A E BRI A L‘T BRI TR & Lk
L CHEtREeiid 5 LA 5 Z LIXFRETH A 9,

fEime LT, {LEMOECHENFREBOFEIX. B OoN/-FTRERE EE \_]\;}1, in vitro }z
Winvivo Wﬁﬁwﬁgﬂﬁfﬁ R UTRA LR X Th 5,

55  DAJRMRRER TR DIV IERF A B 5 BN OE a3 RAER

AR AT RER CIIRTETH B8, DR CIBEORASEE OBMETR L, &5
7REEILCI D 2 SIERIBEME ORISR S LA LCid, Y2 3R & B =B
BROFMENLEEND, VEFIMETOIES BT 57D OMBIZRRBRE LT, in vitro RBRIZIT
HRBIEALOREOLEER, BENFHR SNIENHEHCR T 2B TFRERIEL T2 n
vivo B, BlziT=a A v NBRBH DV AV U EHERERD X 5 72 DNA 855178k, T UDS
#ER, DNA AREAME BIZIE P RR M~V | EARGFICRIT B3R ERFRE
R (R T OEBER DT L~ COR - a £ (Kasper B, 2007) o

6. IEEC
In vitro O/NEERBRITEBELLFEFZE Kirsch-Volders 5., 2003) [ZRWTIRE L Ml S,
ECVAM (Corvi &, 2008) {Z X o CHZIEIMRIEX L, OECD HA KJ A > 487 (2010)
L LTRESNT,

2. FHERRE B D in vitro FBR TIZRMER L < 3EIBMSUTFR T D/ER L D as,
BREOYEAERERAIR TH O NNZIHE & 22 DIRHIEI D AME B DEIR0 HHTET 5,
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TaBNNRT s e Rax /)y, ULy, RUBURERZOGEIIAND, 20
NS, FOHMDOWNL DOFN Tweats & (200711 12K » TENENTW5,

FRIE LT, EmMED/MEE, B TIRWNR BRIV CHLEMBERETH Y |
o, K TIIEH ZIER L T 2/MEEHERILERA IR CERY B e W BgfEIc i
WCEHARIREL B2 DD, ¥ U ADFA . MK CIdB YR mEks F W -C/IMEOFHEI
NHRETH V., £ 4 HMLL O 52 U2 idish (B JRmER &
BThd, 7y NOFE, /IMEEAT BIRMERTELONZ M T HEY BB 28, -
—HEOYEEREFRWE R OCREMFRREWEIC L 5/MEOFERN T v b ORRLER S
FWTHRHIPIRER Z L BB S TWD (Wakata 5, 1998 ; Hamada 5, 2001), 7 > b
D MIRIIHET L < AR SN HEIRILER 2 Fe 18122 ¢ & (Hayashi 5, 2007 ; MacGregor 5,
2006) . ‘FHEL D BIRWMHK TO/IMZBEEZ B CX 2L RGP RREL 52 biv
B 12V D53 7R BB iU, /IMEREBRICRIHTE S (Kissling ., 2007), B
X<, BEEHISUTY = 2 TAFROWTIOGEZER L T, £ BERIT
FWRIDIX G 0& 2 TED LY UWTHIERRZE L HERF T & 57217 DRy R OB %
WET HHENRD D, .

A XXGET B YN % AN/ NSRBI DR TN TE Y | BIEFIHFREL 2o C
% (Harper 5. 2007 ; Hotchkissr &, 2008), Z DX 5 RREEMENER & Shs—
FlE LT, Tl CIIHOIcRB) R0 A XYV TCIIAER SIS L o7k MR
FHYOFUEL BT b B,

RBROMERIRT 2 DDA T a VIFEREHTHEI TH D05, ENENDOWRYE A
OHEIZL Y, —HFBEVEN L REBANRDD, FlziE, EREMICET 5 SHRH
D, R CTTHRINDERE L FENENLLTOHERIZIL, invito BREEIRT X TH
5:A7varl Q34 KRC44188), —F5, I 7V a 2 3B TORRLEAT
BY, R CHEEMOEERFIIIER IND & TRINDIFEIHES NS,

b HEOBEMSEEE T BICEWEIL, T ANECERFNE L b 5 REEHN 55
LEZBRTNG, BEAREOH L LT, TARMERETF T, REREHTKE
LR EBKT L VE, TS NS b a Y EROEEES aERSF 5D (Ashby
& Paton, 1994), ¥R BEMOEELZE T 5H 5BOLFWETIEL, 7'a ha—10
RIS BN X ARG ORICEETH 5 2 L BH LM &N TS
BlxITT YV EEHEWE, B, M= N B e NE LT 5= has I
S D L B AL, REREHEI BIRED T > WD $9 2N EL+5 T = F B F >
D X5 RAEWE),

B R OERRI31T B invivo /IMERBRDSBAR Z L TV5 (Hayashi 5, 2007), 7=, Z
D OFEHETIE DNA HEHER b V5 Z L3 FIRETH D,

L= MEXIIT VA U Fa— g VIETRHBEIZZOSH DIBEN DD, B
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 BVOLT, BENYEET S Z L3V (Gatehouse 5. 1994), @71 b a—/ L CRER

L7 IR DORBRTIE, 2 DORBRIETRLRIBRIIBONTE LT, £/, IWGT
DHEE (Gatchouse H. 1994) TIETF LA U Fa— g ETIVAEZHITHRHETES
L ShACERIE—ICER G2 . £, RS invivo EHZHEMEMERC
AR bOThol, ZHhOIITEHDIEK= b Y7 I TMh&E ; 7T
t R BIZEAVLAT AT R, Z2ua b TATEe R) ; 7% BlxiEng—( o
=), er Yo TAdiaLl B TV MMEEw (Y FAT BT VIV BT U L)
RU=hu EIRIZHEER R LEmnEEns, |

Invitro DIFFEEERMIABRICIT DHERRESL | mM &3 2 BRI T O & 6
D ThD, FROBEEHAETIIT— A ZAFIRE mvivo BRI EEN TN D, TR
FHEEEIT, @R ORBREROLES TITBEHERPAWE 23 5 Z & 10k
{LEN T3, =—ARBREBRXIT invivo BIRFEHERER TIIMRH L2V, invitro DIZ
HIBAMRRAER D 1 mM U\J:’C“@foﬁﬂj END X5 M EE (DNA #1BIET 255 AM
H) BEETLRRIED, S5, BRO 1 mMIZ, BEAIERG OB OREE
BOTRRIREL V& < (Goodman & Gilman, 2001), %77, in vivo DIEEFRFER T—
RENCZET DB LY BN &b — FRIEDEAVDIR, X7 LAY FTFes
BN DnOFAERED X 51, HHFEOTMIIRD CRVEERIREL LELE T Z
EBEBEN TN 5, BEFEY & @ﬂﬁé@ﬂ:%« IHEOHH L ZATHY, 1 mM D LR
PLETCOFERMETH o7 LTH, b NOREMWEBHKHIZIRET 5 DL invivo 7
BChbH, BOTRNGTFE (200 lpl—FUDJ: 272) DERGBOEEITIE. L&V
BEZZRTNETbHD,

b HREOERBERPAWEIL, HABREOHIERMNE 5| X & Z FRE CTHRER L RVIR
Y | inviro BAREMERER CIIMIL SN2V 3, DNA ICEH#BES 52 2 K5 RE1di—
P EE DM L~V TIRIHFTRETH S (Greenwood O, 2004) , AHREFEMEDSTERL 725
e T, BBRILAEMXITZ OB L HEERZ: DNA BEUADOERICLY, &
EEECIT e HRREIEICBRE L. T FiRE b0 TZe03hd, ZDX I3
DNA HBFIEIC K-> T, ZRINZE Z 53R DNA BIEOTHERIL, & HBHERED T
BIEEZ ENDZ ENEV, TD XD AR E S FE PRS0 H D L 572
IRRETHERI IND LITBZ LN,

Yot K REFHHABOTI O BEHRBAME Th->Th, HlEERFHRRRIZE VT
50% & DRV BRI IHRR E CEMEE R 2" T, —F . DNA 5. BRI UINA A

FHERA LAVMEEHE T, MEEESRO DN X 9 TR CYE R 2 FE 7T

BT ENBD, Invitro HIFLR{ZFHIER QA ERERBRE Ninvito d‘ﬁ?‘ﬁgﬁ) R
T, H50%DHFEIHIZ ERE T2 2 LIL#EEI L B2 HND,

BRCABRLZ F O MIRE R FA0RER O, MR A 0T 5 720 CIdsEt &l NS
HZBENDH DT ERMBN TN, FEERERIZIS T D HISEREEORIEMR 8F
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10.

11

FP OIS OB ERTR & B U CHIET 5, B2 ISHIBEERIEMPD ; & 10 SH)
EMEIND HE) 2, MRREEOEEE LTERTHL Z LR ENT WS, Y gk
DEFETIL, B 50%EB2RWVSEEIBIN 5B 2005, ZOHITiE, 5ERTH
BORE & B DHRBROGEIINEHEE M) % invitro /MERER CIIMAE Y ZBE LI 2
SIER D ZENTE D, X5 invitro IMERERIZ OV T /AIMEITMIaLZUC
e M CHEEN D Z 0D, MIFHSARRE S TWEDOEHEET S Z ENEET
HDd, ZOEDIZI, MESEILIERVBELZUTHE LRV A "I F B O
RS 2 b, MR 2/MEER TR VW L1z b (U 2 73BRE v
BHEATHER AN B, ), ML TIE, RICE L-RRRIREIC X 2/ Rasi (PD)
7. MR R O ECIEAT A2 L b T % (Kirsch-Volders 5. 2003),

MLA IZiEY 7 W7 H—ER A 7 0D = MERH B, & bICKEEE ZHxd8E
JEE (RTG) 73 20%IT3EVy (10~20%) REEICHRET 2 Z & THUIREZENEOND
(Moore &, 2002), ART—X ZBTEOEETHMET D L. RIG 25 20%KMEDIRE
TDH MLA FERDBBHETdH o 12T > WIS AMEIIED THORTH Y, T OEIRD
LSRN CIBRAETRER S A ME C b BB R B IEIA 22V, 20% 8L F D RTG
TOHFIRERDEMMBH SN DGEIIIIER O A EEICIT 5 LEARH Y | RTG 53
10% LA FORE DA TIERERDFERPRBO b DGE. B ITHWrc& 22y,

fEEm e LT, ARRHERE, AAF ISR O AS, MINGE R EAURRER T 50%., MLA T
it 80%IZ T B E L E T8 BT R ORI RS LE ChH D, 0L
ZefpaEt: 2 =—RE (clonal survival) UL G X 7-HfRA T2 2 &
W, BEEEYD, NEGIREMEERE b oAt e s w5, BEEEEROM
AR, OISR A R A0 i vitro IZFEMBIRENICIE S 72K Th,
WORBERRIETE 5 X5 FPA v ER TS,

WHE RO R EL 20, JRWEFOREZ AW IERE DT O FiEERIL
FRTHLN, BB T LR UIERD TRWER (A2 BUT) TEERBEOR
EERWDZ ENEETHD, EENLRREEU LORBTHRAEESND 2L bbb
D 550, TRTONIRBRER OV TGS 2 LEHI72\ Y, IEREZR 50% DREFEIT] &
BT 80%D RTG il 2RI IRE CHRRT 272012, AELHREMVETZLEE
X3 2 HO TRV,

In vitro DAIEEIGFARBRIZ BT, MIRENEL 3T 5 7201k, MR CITM
FIFEME 2 /INC RAE S 5 2 & 035 B 7= ORI TR TR i H R iR A5E LT\ 5
(Greenwood 5, 2004), 50%IEFEMIE L~V 2 BT S 7 DISHIREERIEM (REEDOMRE
AR VD L, DNAICEEREY 52 2WEITREICGE L 25 —F T, £
JFHED BTN ANE R S TR NE OSSN 5 Z L BR SN TN S,

BREDSRETHRIRAMER 2 0 LRERIC, BBRWE % 1 UL ERE S BREw)
MDEREL L T LT U v/ SERD QRPN BT DY ERFE 25 2 LG M25




12.

13.

14.

BRBHB, FERLTNE Y L BRIIER LRV, BIEEMEVER RS M B 3554
BIZIENL ODDOX 7 LAY R7Fa 7)) Tk, BEO YV U/ KR E BV 25481
IR SR WEEZZ bID, HAED Y - EROFMIR VD, REMICEESH
720 DNA HEOEREM 2 2RISR H Y . 216 0NN in vito THREFESH
TR T Y R TR DS A RREMED B B, In vivo DY 2 ERERBRI I A S E I
ERRDIZDOBNEEBRE LTERAE Y 5 20, —KIiE, SR/ MBIz
Z. FHEO & 5 et offRE AV =708, K0 OFRNGELND, ThROLIEMR
ORI OIREEN LI LTI T L W BV Th 5, '

REROMERITEE 2 D invivo BREREZH D DIE, TR0t DB HTRES D
MR EERT A2 LICL VBEEES RV L ERGET 5720 ThH D ; BiomtEe AT
% &HWT SN DTED AME DN OWNIITEE IV 5 FRER TSR 2R 1725, BiE
VD invivo MIBEEFRBR CIIREL R T2 803 H 5, ZhbDflid, BEE2RMR
BN LR D KA TIE M AN B RE O MBCERHIIRIZITENE L TN Z L 2L

TebDTHA D,

DNA 550138k, DNA AR KR O AR T D 28R BRI 2 < DARRRI
FTEBLVWIFERD D, TRHTRTD invive ERICHOWT, EEMICAE ShE
7u b a— T EEZROA, UDS BREBRICIN %X, DNA SBOIWERER (2 X » MRBRR O
V77 U YEHERER) . DNA e (GEFEHE) HER T s e AW b T AV =
v 7 BT IRERFRICE T2 2 HOART —F R0 HRINDLI 71 ha—Aibh D,

- MLA CBEER L, FCRERan=—EFERT 205, in vitro 53K THHIEAER TH

EAEIE TS RVMEBICH LTI, FTv RV x=y 7 < ARG TEURNE AR
D& 57 in vivo SYNERFRERA DNA SEIERERL  LEEENEVEE X DI,
UDS BRI, A&7 DNA HIIEE S, HDV L% AV 2 BIRSMNER (T—2
2) RBRBEHEOLAMCK L TR EE L bND,

MMFITEMES DNA Q4008 2755635 720, DNA SUEINTRRBRORE S HIREL A W X
5 FER TR BB AL E T 5, MRIEEORIEIL, invito 70 Y WEHRERC
AT DEERERT STV B A8 (Storer B, 1996) . =% v MABRTHEZRICIZET
SN TORV, JFEIE LT, DNA $4I8T3ER 4 1% 5 3R CF T 5 SR A E Y
FERE L SRR EECThH S,

BN DRI ZLAER /AR CII RN 2 e b, 552 ORBRE L CIadEmpE
BHFESTUA SIS, L, BOFTEIRLEET » b (Hayashi . 2007) 72 &
OFIBIC & 0 RO ZATRD BT, FFE I - /M BT I TRE TH Y |
SR DB EEEE R RN TE 5,

RF AL — ZABHAARR S B & 9 KGRI CIRR IR VR, Tween 80
D & 5 R CI R 5 TR A BT 5.0 30 50 | RETH B,

FHRERCBW T, BEORIER 0 B CEBIMOEEMAFHE SN THAHEICIEEE




15.

16.

17.

18.

RETB, 5 LRI R 52 5 2 L b5, ThbY, il
& 0 RSN AR OB NE AT DRI RIS ES = L DD 5,

IMEDEEINL, BAZFEE 2 HRE L2 < THRMERERES (FAMREM ; #iSMER

28). A FLAREBREOBERERIZEL VAT D (Tweats HIT X B, 2007.]), Mk
PO, MIROMEEZ LA D b O/ MEEER MBI OBRRIC B E KIF L, 78R

T A/NEERRILERDENE & =T LB Z 6D,

RIS 5\ AR GBI I BB - |
AN (R OVE DRLDKBIIEEE) BB B B BB H BN, AR/
DEIN % RTE 2 RITCE B LTI 52 L Th o, TIUCIEL. B iRE
BE U DROB (T 205 EHRRIR Oy B 2 BRR LY
TINEERTEEI, =27 AT, 20X RT A FEEHRRCEETS
D ML LERT A N5 EBTRETH D, BIERROR T A Nit, ZOR6H
MR/ IMEBEEIT &2 > THEARLEE %;@gcﬁwénrﬁ@a@moaaﬁmvm\%a
B GG R L TV R T B,

oD in vivo EBAZEEERER IBITD it iR H AL, JE/IR L?l@]%@ O
k a— iz X B3BRAS DNA 1815,/ £ RFEMOHEINZ BhE O 2 R TE 2 2 L %5
FB T L ThD, RERHMEES. KIS Ui BRI 350\ Clig) 2B TR % 3
CRHAIRECH 5 = & UL, —IREOICILBIER R & BRI E O EREE L LD
HRWZ EETAFTRL TS, LnLRRL, BIfEDOE Z A, aXy MNRERCIIRFIKF
DEMRRER S ZEREE LW EEZBND,

INEDFERDEIZYAMIBRIC L D H D0, TR EFEIWNC L5 bO0Z T 51
i3, BIRROFEEEMEGRT B2, in vitro Xid in vivo TO/AMEDGEEREFZTH D,
B 213, BUEUAERAL O DNA #1507 0 — 7 &2 W5 insitu I A TV XA E—m
¥ (FISH) Xii¥xk b a7 EA~DOESHTHREZER T2, FH% SN/ IMEORE D138
FUABHECHIUE, RAKELNRESNSE (AALEFURTEYTIRFLOLD i
M F 27 VEAHEHETH 100%DF R a7 BHIMER 4T 5 Z &137e<,
K T0~80%FRETH DM, U A7 FHBOBITE T REMEREWE L L RO LT
Bo)o REEL LT, NRPHIDOHERE 2T 2 invitro XL invivo BBV B 5 ; B
THIUL, INEOFRIIRESHRRICIGET S 2 L 2R T 5, |

YR CRE SN2 89 mix iX, B FS9 LV bEWIEHLAEEZ A L, FEEDHIA
TR I NZ2VRY 55 2 FHOMRH (ER) BBERNTWD, £z, invitro Tl im{)%)i*
DOWRIE DEE, FRGRARIEH LN ET BT REMN $H 2 (Kirkland . 2007),

S9 It b MMZBEE L= RENEM R 2 AW o BEEERRIIER Th 5, ﬁuﬁmﬂ%‘iﬁ
RCHEW-EWE GEFED I uy'— A JFBRXIT invivo B B Te,) Xttt MR
BHZ BT BEEMORE T 7 7 A V& BIEEERRORBW 7 0 7 7 4 VR L,




i A R RO BEME LW T 2 DICEHTH Y Ku 5, 2007), ZOBMR
B CIo@E. fHiEE - in vivo BERICHE S Z YT D, S TEIE T D in vitro 7R CIEME
FERETRTLAWD invive TITBRIGEMEZFHR LRV AR H D . ZIUL, mvito T
Hepk S B REIAS invive TIHAER SRV, ERENT b TOROEA I
BN SN A0 L ITEONICHRE S B 720 TH Y . ZD XD IIBE. in vivo
TILY R BN E BRI LTND,




7. HEEOMER ,

T VIR (Alkaline elution assay) : DNA $4516348 % B8,

BENE (Aneuploidy) :  FERLH 2\ NIAEWAEICEA RREEEREN LTI TN Z &,

HWHHER (Base substitution) : HEEFIFNZRWT 1 LA EOEEMhOER & Bx#ibo
TWAZE, ZHZEVIEDHDEITRRDT-AHENEREND RN H 5,

HifasgE (Cell proliferation) . HERZ/YZ L CHHlE % D < DHES7,

BRI/ ¥ baT (Centromere/kinetochore) : ikt sy R DHEmE K UYLt R DRR~
DB & IREA~DE N E I T DR DB BE RGBS,

ek () RWHERWE (Clastogen) : JOEOBENEINE S SETWE T, &%
A BURGE CHRAHATRE,

au=—WRR (Cloning efficiency) : 1 fADMIINY o— 2T 2518, BE/DRE
A% LD 2R HER AT O L - RICIE T 2,

axy MRBk (Cometassay) : DNASHEIEGARE SR,

peaetafim . (Culture confluency) :  BHRREEIC K DEERICERT DAL R DRTFIIREE,

RN (Cytogenetic evaluation) :  GRPEZOVWEEITRT DYEMMEED
SEFBRIREET K DT, B DV NI/ IME DR, ’

DNA & (DNA adduct) : {bL54E & DNA BEEFE LT LR,

DNA &1 (DNA repair) : DNA E#DARD DNA EFI~DEIERL,

DNA 858041 (DNA strand breaks) : DNA OEEHDH D\ X ARSEIHT,

DNA $450Wi3RE% (DNA strand break assay) : 7V VAR XY | BEDTLD DNA i
N—AGEITICER S NG, TNDIZT 4 VA — BB T DB REBET D7D VIR
HERER, Hifa S NV ERKERRXII= A v MR (RT 4 NH IR LICBES VBB
L, ZZICE B S -l ERfiZ &, EXIKEIT 2515, DNA OV 25D 5MAl
KBBIL, [BEDOR] Of@E 21, DNA OBE L-BEL, MiRsiadsiLic

XV BEMSET CRHAIT A,) CRIFIRETH B,

T L— b7 NERER (Frameshift mutation) : BRT-OEBEEFNIC 1B 2 B0
AN BN UIRELZBRER (Eza— ROE(b), Zhucky, ToboLiii
25, HEVWVEDEPEREND TR D 5,

R TIHRER (Gene mutation) :  F—OBETFXIIZ OFREEEFORFIPICAE CT-1EA
BRI, ZEE LTI, RN, KRR EDBH D, |

BCHFZE (Genetic endpoint) : x5 LT 2BENEMOTINIED 7 T2 BIZIE, &5
TFIRUIR, YefalS 5, DNA (I, DNAEH, DNA AIMEDAER )

BEinEME (Genotoxicity) : FHROBFICERR S BIBWEITA UTch FERECOWH,

N (Micronucleus) :  FVEH OF% DNA DR Yea AU IR AT R 28 ATV D,

GyEE Mitotic index) @ REMBFEAR (RT74 F) IZBWT, MEZELTH2RY (FH)
A2 2T AR I & ) 5 FBREE O MR DEIE, :

Yefa (S DBHIZEAY, (Numerical chromosome changes) : A O—KdH B\ I & EOYE

S
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BED D RBAEDENEL TS Z L HRMR TR, REHREDT— FENLIMLTHD
5T,

T5AIR Plasmid) : 7T VT OEEOBIET LIIBIOWIEET, 7T AI NIMEE
DEEHIRASND D, REBHEAOMINEIET & LTHIET 5,

JRZERAE R (Point mutations) :  EE2— ROBEDZ & T, BHEIIE—OD DNA HERHIR
E S5, _

SYukFRINER (Polychromatic erythrocyte) :  HIBMLOBRFIZH DV RV —AERFOREL
BRMBRC, BRA L IEREHERTMER (VAR —5%EKL) LIXRNA ORFRREAIZLY
BE\HBIRTE B,

&ttt (Pobploidy) :  YefafkdE— MEDKIIR R, AR OR L 20K, M
i ARG [CEREH & LOES LTV S RIEEEIRT 5,
HORRSEIE NG B\ EEEHSE  (Population doubling or culture growth) :  ZiUd\ < oh»

OFETHBEND 5 ; WERHERO—FI 27T « LRGN =0EBARF DR (4]
HE) Xo) 1oxid 2EEEE0Mia N) OFIEEXELL, 2 OXETEI-7-fE, PD=
[logIN+Xg)] +log2

#i#tz (Recombination) : DNA B & 2z < WHTH DV IR EHRE S,

RTG (GHxHasEsiasR) (RIG [relative total growth]) : Z OMREEIEOHEMEL, HBHE
AR ORI GQERBIAAD DALER 2 H B ¥ CTOMBZHER K OHIBHERICES < F
BAE) LA0ER% 2 B OMRAFRORI LV RDHND, -

Bty VESIKERER (Single cell gel electrophoresis assay) : = A MRER, DNA Sk
R B, ‘

fE () ERFEHERRICRT D) Survival [in the context of mutageniéiz)/ testing]) : 3t
ez St SO 2 AFMROEIE T, B, HOYIMOLEE, MkeEdD
Widar=—BRIEC LY RDD,

EAEGT (Transgene) :  RHIRRCAEFER SR OfE ERAB FITHEAA TSR OB T

EH DNA AEERBR (UDS)  (Unscheduled DNA synthesis [UDS]) : DNAEHIZL - T
FFIND SHILISD DNA Ak, 14 DNA BREBE L HELTWD, ‘
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