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11 HA RS DEM ~ ,

ZDTAFE L RLXICH HA F A SR2A RSB ICEDLDLDT, WL 1 DICEL DD
Thb, YETOBMIE, b MIHT 5 U 227 2T 572 D OBEEERROEENAA T 2 5
WT 2328, ROBROBIROIZDDOHA X ALREMTE 2L THY | BIFOBGICES
SEBAED Y 27 FHROREER L2 B2 B E LT3, REETH A # A ik, EEREMIC
A SN IBNIERERD BYE ONAZUER AR 0D in vitro T O\ in vivo BIREEMESREBRICISIT BIEHE
FEROIR (LD \[non—relevaht]@?ﬁﬂ)?qzﬁﬁ%ﬁﬁo ) ITOWTIR, EIES L LU CR%R
ENBEBIZHONWTOARFEREN B,

12 TR

BETOREHS % (OECD) TA F7A4 v DEiER D it BB+ 5 ERY —
7 a v (IWGT) | OHEENEINCZEIN TR, ZOHA F L ATHERS & 512, OECD
ROV IWGT 2L 280 13, WS S0 DIRBERN 5D, MERIIERNA KT 2 BET 5,
DA F v R TR ICH HA & & & fRECEATRE Th 5,

13 A BT v O

ZOHAF U AIFHO UEHTF) EERORRICHET 50 TH Y, AWt
SN2, BRBIRBMIC B SRIEFERREND ¥ 4 271220 TiE, ICH M3R)A
A BV ATHERHIN R SN TV B, | |

14 —RRBEA] ,
EREERRIL, fx OBF CRENREELS SR TWELRINT B7-DICER Nk
invitro QO invivo SRER L T 5 2 LB TE B, ThHORBIL, DNA BERUE DBIENE
ESNBEVEERRIT 5, DNA ICXT 5 RENEE LT, MIETFIUNER, L EHR
YLEEOREUHARZ O EThHY . ZH bR HR~DBEHEEORETHY , $7. A
MBI 2 S BEBSERO—EER > TS & —BINICE X BTN B, Rl EOBE LS £
TEIBBRAECEE LTS & & b, ATERIRIC 551 B R R R AL F O TR D
BTLERLTND, TOX D RBERRINT SRBCHIEL oL, & MO 556
AEREREWE T DA B B, BEDEWEOBRE L b N TORM AN
&N TV, WEEERIC OV T RO R R T 2 - L IIEBEChH 2, Z0id, WiE
BRI L L ORABEEE TR 2720 AN BN TR, L LAN S, AFMIaRICS
FAERER T PORBLEARIZER L TV Lavh, b AMER BRI A~DEELE| Xi
TF I LRI AIL. PABENRDOIED L FRERCERTH D L E X DD, T, &
IEEMRBRORE RIS A BB RO AR Th 5,



2. EicFERROEEAE A

2.1 BEERROMRIL

ERMDBFEDOTDIITELHEORERTHENER NS, E&ERLE2—I12XY., M

HERAWIEIFEMRER (=—2LR) BB THEDLEHE DL B3, T EHETORNAWE
THDILEWRENTND, li‘%LiEi%%%mﬂ@%ﬂ%mz) n vito RBREMZ B LI2X->T, Fo
WA X T DRBAMEORHRENE L, R SN2 BEHEEOHENENR DM, sk
D TRIOHRMEREDT 2 T7bb, T ETOR AN & B L7 RS AN
T5, LLIRADL, 1 DORBRTHARMICREET 2T X CoBGEMHEF 2 RIE TN

D, AR X ARBROERIIMEIRE LTRAURbDEEZ BNS,

SRER DIZMERHA IR D L BY Th B,

i MEZRVERERERBR COERFOFM, - ORBRIIZUIED D 5 BIGHZE
LR L, FolER O MNEEEERBAME ORI 2HRET 52BN TE 5L
EnTna, ’

il i?‘L’fﬁ‘ﬂﬂH@“(@ in vitro &U\/ Xi i in vivo BIGEMEOFME, -2 TOELE :J:J;LT@

T S ARETH D,
Invitro \%EPB;‘?Q’%@.{Z'%E HER. invitro /J\M?ﬁ (E 128 KU L5178Y Mz Ao~
2Y T gr—= Tk (FITrdF—F) R (MLA) @ 3 fEED in vitro [ TIIEHMRTRR A

EKBERESNTEY,, TN O DFREIFSIRESN TV LEX bND, Zhb 3 DORR
IFRBREOHRIHNZREOLZEZ LN TRY, 20N RI4 L THESN TS T E ha—L%

V., EEEATHRRE L THIOBEEMRER & —HEIZ1T 5 B, Q%@{Z!S i i@*ﬁtﬁ&:l@éj L

TIXEHBERH B,

Invivo TERRMEZRL, invito TERFMRMEDILEMNEFETHZ L (E2 28,

- BIEEEOHEIC, B, 270, RER ORI & OBER LMK L7-RBRIEE x5 & i)>£i
LW EDb, invive BIGEMERBROEEORACITNA SN TS, TORMIZEY, BEA
TIE ARHIE U BT ORMERO/IMESUL BRI 2 5RO L EFRE OV
NHOBFHEORG & L TRIRENS (33 2R), HHRWE COE L EEM0RE%Y o kb %
TeAMEIBEFRIEITICR WD Z RN TE DR, ZOFEITE 77— TIZAR,

SRR E VD invitro BT invivo DYERRERABRIL, Re@likn% EME LSS

BRx RRE BT 5 Z &3 T& D, PR UTREARNEIRT S5 Z & T, EFRALEL
WAL, IS & D IMEBTER S B, LIedSo T, R ikRE/IMERRINT 2 RBROV
THOREEOBEREORINCEN Th 5 EBZ TV 5, IMATE T, HERHICIT 5
1 R EDORAKRDIE~DBEIRFIC L > THER SN D 72, /IMERRIIYARDOBHI R TS
FEME LR TE LR RERH D, MLAIZTF I VU —P B FOEREBETARTHA

B, ZOBRITRGTRRER L REEREDOVTROBTIC L > CHHRET S, MLA I3
REEOBELRHAIETHS Z BN ENTND,

WL ONDIBIND invivo BERITHARRRICH WA Z N TE B, 7= invitro KN invivo

R % U T 2R OFHOE AT (weight of evidence, ; WOE) %154 7-0DBIMRERE




LTHYERTHS (FiEsh), nﬂﬁﬁ%&k IR BRI, WERFIEIC L Y Eh
S, o, EEAER COBBAITA S TWIUT 4 BB, 20 in vivo RBR (B¥ 2 3
B) ORMEERIL, BETREBEEL) R BN L ERTHaRIER L 2B,

22 EEFHEEED 2 HODOF T g DM
EAERAAIZEITAUT D 2 20OF 7Y 3 IRZEICHET L HET NS F458R),

AFvarl
i MR SRR R
i, BEEKMEELHRIET SO OMIERFNRER (nvite SEBEAT @%éwﬁﬁ?ﬁﬁﬁﬂ
7 1L invitro /\MZFER) Xid= '72 N STt
i, Invivo MGEMRABR, —ARTIL, T EEELMET DYEMREE, Tebb/MEXT
. ﬁj\%qj,ﬂ;‘?%ﬂiﬂﬂ@g‘ééﬁgﬁsﬁ%*ﬁﬁ? ALY '

AFvar2 ‘
i MEE AW EIRISAE ERER
i, 2FEEORRBETET B invive BIREIRR, —AM0ITIL. o G Ay
WB/NEEABRR N2 -0 H O invivo BB, MG IS RVRD . —RREICIIFIRO
DNA $4EI 4T B RBRED b5 (FERRU42E, 1 12 38)

AT ar 1id, ICH HA X2 S2A RUBICHEHLL TVB 2 & b b Y | EICERI2ER
THRENTWS, LHLERL, 7Y a1 L2 BRA%IEZTIANDND L &2 5HEH i/k
DEBY ThD, In vito [ FHLEFEFMITRBR CEME T, EHEGCHORBEENMELNT
WD IEIZE M S 372 2 D invivo 3R T 5 2R BMEDES1T. invive TITBEEMEY RS S
W2 EDFSRFHLEE 2 bD GALLIEUESR), L8> T, 1O 2D invive 3
BREEWT 5472 a3 3. invitd OBIEEEOBIKRS L FSETHE (E45M),

BYEREAREDORA T L a Vit invivo DEHIXIIKERS &6 b ORBFEC bRAAAN T
S L ENTE B, RIERETEHEA. PRI TE LT — RS BRI R S O a4
BALZ L B EETREThH D, 1 D0 invivo RRAIST L CERHEE CIT Y 858401k 2 o8k
DB EHIAL T L BNEEND, < DA, BBRBIARIICKIER 5 éﬁ%ﬁ@&ﬁ%ﬁii@@
ME D DDOFZIERPBE LN TND L EZ HILDOT, EHIHR S P #MEH 5\ :t}:—uﬁ?x“i-}
FHAAND DB L DDHEFIAE X B,

;@ﬁ45/xuﬁwﬁméﬂ\ﬁﬁéﬂk“fﬁ#@jf&ay@%@%ﬁ%@ﬁéﬁﬁ
BOTEREORREERTEAMIL, B, BEEEEE RV EE 2 bN., BIRBRLLE
20, FERH AR EER CHEHO AL, TOREK COERRRIC S L5205, LV A kst
 ETOILERHLBO LEZ NS HEBR),

?7/3/2kkbfmmm&ﬁ@%2@ﬁ%&LTﬁﬁT%é%@i4ﬂEuFTi9&%
BREHY ., T HDW L ONIRIER GEERBRICHEAAND Z N TE D, FRER R
BREDBLED LRI R E AR T h 5# EZ BIDH, 2 O ORRBRIEI IR E T RE /T,
REIIRBERREDEREZZRE L CEBIRT & Th D,



Yuta R ORI B BRI invitro Q) &iﬂiﬁ%lﬂﬂ@?ﬁ&&(ﬁ invitro i invivo /] \ﬁ%“ﬁ-iﬁ
BREDEBDZEBTE D, BEMFRELTTEELE UL, TR0, MR VI
DFHEFEDH D, MLA THIBEFBEA ORI TH S & SNTND, 73 212k0
THIRENS in vivo OFIFEFRIBERIT, Yo (BEEOTREN) *EERHETS
T ENTE /IMEEBRPHER SN 503, PafEEHRBRITERI N2,

2T BRBROZEESESEZIRR L2, AU OB B MR R 20 I E Y
ThDZEEEWRLTODRTIIAN, BN U723 RIL, AR TE LN RER
fRE L OFEMICRET A-OIERTAZ LN TES @2 RUSERR), LHEMEINRESN.
D>+ EHE STV SRR T HIUE, 3?3 T ol B URBORER LA ATRETH 5,

R E T 2R T DRIV T, Bl B i TR M T & 22V EAITIE, ﬁﬁﬁ
HE DS HERR E‘Sﬂtﬁ*’ﬁt?ﬁ%‘l‘ DIEHFRESEZROb DL LTRIAT 2 Z &8 T& 3,

23 ABHAEOERE
20N fx#ﬁ?ﬁ:ﬂ:&)or . BEEEEAERE TS T L DIHERE énéiﬁ/\% H%,

231 BRERAOBRERAER ' , ,
BB DBERBIERRERIZE U TiL, invivo TOREEEESREIZ R DER 73> HI, Boh
T BB TR DM EA T LT b LV ICHM3R)G A # v ABHR),

232 MEICEEERT LAY |

MBIV Z R LAY Bl2XHABOFEWE) ([T LT, SHEARE LARVE
BECEREMENFRIND 2L bb 5w, MBI AT TR S D
D EFRIC, MEEZAVSERERER (—2bR) BBIMRRERETRETHB, &bIC
DX D RBFETIE, in viro DIFFIEEEMIAE AV 235 BOWTL» 1 22 AbE ’C%ﬁ@"?‘_’\
EThs, ‘J‘iﬁﬁ’ﬂ'oﬂ‘f/a V1 ZERT D,

233 %ﬁlﬁ’]lqahﬁ'lﬁb)%ﬁ Shaikaw

B D MEERAME] IHEEOERFIECE L TESSN TV A0, EISICREREN
RPRENBILE (5 B0) 11, BE, EEEA TR L0 RILTTETH 5, LRI
BT T AT AEE O D EGEFRRERRR LY BSOS O B R a kR R
CBRTABIRINTE B I L ARSI TS, LER-T, BEEEEL AT 5 LAMICHIT 5
R AT BT B IR, MEBIEEE LV RV HAREEEL 2B L E X bIVE, L
MLRR D, b BBORRNBENSELET BLAWRAC L CIL, S a ha—L %
WENCER T DI EBEE LY (E538), BNRRETI07 0 Fa—LOERELTH0
SRR, R E 720 TV BB ERSHES 2 T AW B AL, BRI ORISR
OREBIF — 212 SN CBINT 5, |

234 Invivo RERROF A OISR
Bl L SRR B\ 0B in vivo BERE SEHE L C b A R S Y8 b A2V LA IR S B,
MYV AXRT 4V ART 7 —<aAXRT 4 7 ADT—F )b, &F TOENRINNA S | HEHY



BERCBRECE 2L 5 A2 LA ZIUCHENS T2, HlE LT, HAREDOEEH, TLI=0 A
RSy & T B HIEHL N < O OTARE SHIR RS 0 BB OEER R I SR,
BERBEEEE L CHENHEA I ORE S T, B HIRE SN MBI Ol EE
BRI TERWEAITIX. i vito FBRRDL TOITHMEAIERNICETTH B0 L
20, FASRTOBRBRR TRV DOD, ZHbDORRIZE Y . BT 2 BEEM
AT B - LITERETH D (16 BHB).,

24 AFERIRICR 5 B R E OB

WBRRE D, 1E8 A E DATEMRZERFEWEL, ARIE A2 HR CIREERIEA R &
NBZ EREMITRENTND, LEBR-T, HABIE NS in vivo IREHERBRORMERS
RTINS RN LERLTVA L EL BT LANTE B, '

3. Invitro FRIZKR 28

31 REROBY IR LROMER

EREROBFBEIL, HLOFEC L BHIER, T8 LAVEENE DN B A WADE
FTHB, L LD, EEROR DITERL STIE ST 5 R B SR T,
BOIRLEDBEYL LEVEARH B, ZhbORBRITEESI-TH Y . T +572ME=a s b
B EE LW B0T, B 5 AR UIRIEDE S, SR D B LILEELE L Shiu,
FAOOIC 1L, BRI & DB ST & AR L BT X Th B, LasLAass, B
(CITRBRE RS EIECIR D HE AT S 2N 2 & 035 0 | Z DAL TR AeD equivocal) |
LEEDEBR, ZOX D RBAIIL, FEHEORROBAIRERICRSI N, WA
KPR CTEETH D, [RHED] 254, BRIV, () Wb RBIERRELT
EIRA LTI, ) RESREREIEREN 2V ORAE LTRIEXL @) B IR
Behy ETEIE. BEER D RRED & 725 RN S B, |

32  HIEE AW DB R :
OECD A K54 (1997) BENIWGT q*e&%% (Gatehouse 5. 1994) 271 b zm—)LiZEE
BEENERENTNB, '

321 EEAEOER

BERE
AR SOIEDOAEBIHENRME L 72 HRWEA, BEARIT 5000 pg/plate (HRERE NRIAD
BE. Sulplate) &7 5,

T

VRARAE DR
%@Eﬁﬁﬁ%bifx . E. REAED 5000 pgplate HEERMEARIKDES ., 5 pliplate) LA

T &V AET Tl AR ER 2 1 =— ORI AT 2VIRY | 7132 BRI T B

Y5, BOEBEEMRRSNRVEAE, MHT2RERARLREAEL T2 ThH5, b



L. AEAEMICEOASIE  IERER 2 0 = —®%Mﬂmb6ht%A VI, VAR RS
2 RFARALL T OBEI LS <& ThB, |

BT T R |

CE—ARBBRTHE, AEHEORNAAERREHEL L, BERE 5000 pgplate 2% 72
WHEET B, E’%ﬁﬂ%ﬂli@%’jﬁﬁ%ﬂ 0 = —E DR R B DM D AEE (background lawn)
OFEAIL (clearing) XIIAIZ L > THRHEEND Z BB 3,

322 BBROFYA LROTE ha— ,
BHEBRE T L— L7 NEIRTE aﬁ‘:@*ﬁﬂj OECD 2:E3E§ 53 ERER D v MILAT
DEBYTHB, ‘
. Z\X F7 RE (Sabmonella typhimurium) TA98
° Z\X f7x% TA100
. zx F 7 ZH TA1535
o XRAIFTRE TA1537, TA97 Xik TA97a
o RAIF T REH TA102. KIEE (Escherichia coli) WP2uvrd X3 KIEE WPZuvrA/pKMlOl
OECD A K74 VRO IWGT &S L &L, MEx AV HHRERER (2—LX)
RBRIZ OV T, R O NSRRI IGH ©, RENEHIEROTFET RUOEFET TFNT
DFERER %= F e P B ORI YE 215 72 3~ F BRI DN S Bt R OVt IR 2 38
C LTERE LI, BEEROBGCEERBROBBRICESE, 1RRTHYTHD EELLN
BHEWIRTHD, £r, EEEOFEBRTIITL— MERO T LA vF 2a_— g VBT E B
XIFANFETH D (E728R), FEIXUIFHRVBIESERMNEONHEAITE, ARV~ LD
MREEET52L7 0 b a— Ve Rl LR % Ei T2 Z & B8EE LV,

33 IR E AV 5 ER
~ OECD %4 K51 (1997) RUNIWGT DAFEIHK (51 ; Kirsch-Volders &, 2003 ; Moore & .
2006) 127w b a— BT ABIEAEHEIN TS, MLA DREEDOHFRICOVTOBE S
BRI~ 7 2 #— (global evaluation factor) DR &2 bb%ﬂ%i ENTWB (Moore 5. 2006)
::Tiﬁimwﬁﬁ;0wfﬁﬁéh%%®&%k®w<OW®@w4%&%%ﬁ%®%ﬁﬁ
el \’Cﬁ“\é GERIITEEEM) .

331  EEREORER

EEEE
TR U < ISR ORI IR E & 2 5 R WEAIE. BEBED FIRIT 1
mM Xi% 0.5 mg/mL OWTFNIMEWVEERHRE SN D (E8BH),

&

VRfRIE DRI , '
IR SUINEDOHE TR\ CHIIREESBE L 72 5721, REREIIEE T TR A
Siv, BEZHT RN HEVRE LT 5, RO, PMIRBEZEUAIRMEN L 28182



72 XTI D o TEBRASEAND DRESE L T B2 DR U FITHITIT A U B ODMEDH T
FCEEL, THT S, '

iR e ,

DERFEAD YK RE L IMER TS invitro @%fﬂﬂ@i‘%ﬂﬁ%’fﬁt?ﬁf O DE A
HEFEAIHIDN 50% B2 /N E 51275 (E9, 10 BHR), MLA. Tli. SEAEICHWCHIR
FMED 80~90% (10~20%RTG) (2725 L5127 5 (HE9IER),

332 BREBRTFTYA LR u ha—n |

In vitro DAFEFEIINT I 1T B YA BB OMITER AT L, BRER ORI B 5%
15 & L biT, REEHEROTFE T RUHFE T CORBROEENLETH 5, HRME DL
BRI 3~6 B & L, ALEEBEAGY D0 15 ERAILENIR AL (T 5, RBEHLRORE
T T RUSEFE F OERRERO  CRatt £ i ROBAICIT, RETEI RO
FEFEAE T O 15 EFMEEMOEGAENLETHD, I vitro D/NERERIC SR URRINE
FAEND, 1272 L, MEONTHILHT S, ROBBICA SR D10, — R HEBRIE DLE
Bt B 15~2 ERAMESHEIEAER BT 2, 2R 5D mvitro MEIEEHHRR T, X
7vﬁVF7%uf&U:%uy7iV®i5&%5@®m%%glﬂbfiMﬂﬁﬁ%ﬁ<
TBh, BBV RSB0, XIEEPEERIT AR EOT e h a— L OEE
of@%ﬁﬁﬁ?%é%ﬁ%%éo%é%ﬂﬁﬁ%fi\%%¢%ﬂﬁ®Mﬁ¢k&%_%ﬁw
(PRI E Ete,) MO BRI T 5 2 £ 1 K- TR DOEH 2B TR <& Th 2,
MLA TiZ, HEERBHR ORI ERT, RETEEEROFE TR U T oA £
T3, BWRWEDNIE 3~4 B L5, KRBTSRI T RO F SR ELED
FH IR TR R & 5\ IRHEA R R OB AL, RENEML RO T ) 24 B
DEFNIRE ENT & Th D, N MLA Tit. () & LTUNRan=—35H%T2
BBMERBA RN, (i) BERE DS AR LA, BIER, BRI DR CRRgE
WERIFE R R U ARESLAR LS | BHARICETan=— XOMEILET
b5, |
In vitro DIEFFUFHIRRER TIZ. EEICHERL (B2 R 2 R, RENSMLROBET
RUFHHETIC L BRB) Licd 5o, RBNICERME 5 3 BERIARAEN TS, Z0X
5 RRABCH B NI B DB AITIL, SEMORERRBILRD IRV, FHED, UL
VBRSNS AT MR ORIR A EET A 72 80 b a— L e Rk LT R
D#E R UDBME L2 D050 LIVRVY,

333  [EEXR

[FEHGE REISEE ThH D03, BISERIERIH OO0 in vitro 1EHEAIMRBRI T+ E Y
LN TWB78, GERENEMHERORER & FRFIZIT 5 O ThiE) REFEMLRDOEMRER
ERBCRD UG ZFER T2 7= O ORENEH LR DTEE T COBMEROZ T IV,



4. Invivo PREBRIZXI B0

41 BAEEBEOREODO invive 3BR
In vivo TO'H EREIZRB) DR IREE DS, X id‘**’%ﬁ 52 L YMETR MEROFRATIE

VPR e R R ORI %Lfﬁ@&ﬁ&émz%ﬂhﬁm@m&ﬁ%_ﬁﬁ?é
CEMEE LTy MRS U AR E BICEEITHS LE 2 bhb, IMATETR, <& 2 FREmo
PHERIER (BYMARMER) XtT v FRELOFAERRORE AN TLEY (13 2B, [
BRI, MOBWRBOSERNET b, BRULRMMIC R 5 Rk B BRYE, R ES
 FMEERET SRR L CHERBER SN TBYMATE S (3 3R, BEICHES
NI bDOTHIUE, HBRITEE (HRENEGT 0—9A b2 M=) 2ERT52 LA T
% (OECD. 1997 ; Hayashi &, 2000, 2007), QefhREL, HBRMELERE Shiaf ol
SEREUER SN Y LB BT bANANTIEETH S (11 BH),

42 ZOMOD invive BisTEIERER
BEFRAAEE 2 (BT va v 2) IWRBWTE 2 OFRBRE L TRLE invive BERIZ. invito KON

in vivo RERFEROFHEICRT 5 WOE 28 5 7= DEMRER L LT bEMATES (FE1 KW
12 2/) . Invitro TEIEINTZREE ORISR, VEFFFICBET 21581 in vivo 3B % %#RTEJ e
B LR VR/BN, RABRREUINEIERIZFIZR T 2 BT RIVER ORI, j:%ﬁ%@%&%%
B\ TIHERER 2 5 1E & LTI Tidev, 2SR RIS » I BT A B ABETFIC
THRETE D03, RSB ROMEAMEOER (F 12 BH) 1KV TS éﬂofrﬁ@%éiﬁ
EERUEREVEL T 570, BY B3 28 AH) OREVBELRD, Liio>T, 8§
2 @ invivo RERTIIZ K DEE. REHEEZEL LT DNAEESEZITMET A Z &ickd, ZhET
ICRERINEZL OIS, #EREND 70 ba—L2ZET5 L, DNA 88kt T 53
BRCh DM NVETNE (T2 2y M) RBREROT L0 U IEHRBRAHEE S, 2 mvive
NI ARV z =y 7w RGERE BB O'DNA HAEFREEHER (25 0EERIIL < OMEfkIC
BHATED, E122R) »bs, S6I3FiaE A5 REH DNA A5 (UDS) #Bkb
FIAFRETH B, '

43 Invivo BInFEMHRERIZEBIT 5 AERE
BE 3 HEZMNTT% (Hayashi 5, 2005),

431 EHRGAER :

SR GAR (BRI I~3 ERE) T, BEFEERR RSN REARIRAHED
2000 mg/kg ITHAME L T 5, AR L1 BIRIZ/IMERBR[OECD]) . FHEDB 5L T,
LVRHEEZRETDLATRTFRSNDILOLABL LTERESNS, 24y MR

(Hartmann 5, 2003) RONET YAV ==y 7 SERARRER . (Heddle H., 2000) (22T HRE
%fxﬁﬁéﬁ)ﬁ%ﬁ&?ﬁﬁtﬁ% N, .

ﬁﬁ% i”a'%ﬁfmﬁz@ﬁ%#fnﬁﬁu bERIZANDNETH D, ERERORRT. &K

B DB ALK 2~3 OETRET 5,

10



432 ﬁ@ﬁﬁﬁ%

ATy a1 DAY _

Invivo BI=F i‘ﬁ?ﬁ%}i@&“’%—-ﬂ HEERER Jﬁﬂ%‘llif%/‘\ FAER BB D B AR R
DEREZHERT D72 OOREELT- LT UL, BEZORAEITET LB SND, FO%EA.
T DHAERED in Vivo /INEZEBRD OECD WA F‘?/f COREHREL B oTHTH X, PNsloF-3
L, in viro OISR RN (B VT “BUEOLRWEEMN", STERR) ThiEA
ICHEA IS,

Lm%%liﬁ7/a/2®ﬁAﬁ

BEEEIME~OBINRERE EiE 4 2358 X m vitro D E#Liﬁfﬁlﬂﬂ%’ﬁﬁ%ﬁbﬁb A g

22 BERT 25T FORBRICRT 2 &m A ENRGEEOFUE @IS 5

;bﬂﬂﬁ?&%%ﬁﬁ%éoTﬁm%bk%@®55\%fﬂ#lof%ﬁtf@?&hﬁ\

INEDFHB R N DR DE GG Z 1T 5 38R GEEIET v ) OREAEL LCETTHS

LEZBND, R .

i {aﬁ%'?@l:%nn@%f_ﬁ'é{ LHERFHEIC RS R EFRERRE (MFD) (EHIR5RBREF
CEBE A L2RE) (13 BR), N

ii. 14 BFU EORBRCIL, THEOEHEIZIX 1000 mghkg ZRRAEL T 5,

. EREENTST F~/ﬁ’ﬂ%ﬂ WCET DHA. HDAIWNIELEYMOEREI R &b%héiﬁ/\ IEKA]

REMREER. W, BULEMOREISBENCKIBICED BIAE TEREEND 50%
ULREA) T 3581, BEARRIITENE L2 bn5 (REREKBRICRL S
MBI Z RS )0 TD XK D RIRDB T FOMEDOINTH BNDEE. REMOEIREN
FBILIRVFRD | B;%%?Iﬁji’)‘ﬁi‘ifBhé'f&%‘ﬁ%ﬁﬁﬁ%Tﬁ#&:ﬁﬁ%2:Tf*‘% TR,

v, EEREOT—FRHBGE, FORERE GUNBFEERME ©50%U E0fAE (E
R EIC L B/IVERBROEEAEICE L ik OECD HA R4 v TliF0 LORET
IFECATRISNDAEL BRI TS ; D invivo RERIZ DWW T HRBED N A &
AW B, [H1z1F Hartmann 5, 2003]),

BHEMHDRVREY -V (BRBEEOEER) OACESAERNL. +okESH
NB LIFEZ DR,

433 MBEUIFHEBHEOH HILEW

HHEAIRERID & 5 7R R EBRT 55 < OLAmIE, BH 5\ IMEE A 5/
- BRITRWT, 2o, EHEARSE RVGARKEOA TRIHEND, T DBR&IL, oY
BRREFEWEICOVTHRBCH D, ROBKROMIUR B (313, BERSYR
mEk (PCE) X iﬁfﬂ%@ﬁ?)%%?%A’i,%%&Wi:ﬁﬁ%@%ﬁT%%%%uT
2 RV BRCRET ~E Th5, BORAENRERERRICS LTV E
Eﬁiﬁ%%gﬁvﬂ@ﬁim%w%éwﬂ*ﬁ%%g%@mﬁétb®Lmaﬁ&LTTﬂ
DHDOBEZLND, ' ‘

i BSHIMORINC BE U7 BN LIS, RS HIRIE (%5 3~4 B)
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DIERBAHER SN S, Flxid, KEREAR @GI2F 28 BE) O L ITs
Be0s/ IMED T SN 5 358 USRIk 2 57T A 50 A, EE 2 MRt
BOBRENCHEE RIZTREER DD, bbb, SHRE C Y IMEESRT S
BE BT, RERSITROCIIEMEIR < S8 L+ X 3 TN 5 (Hamada 5., 2001),
ZOXSBHE. BEVEADY T ME, QB ARERRYE UIBTERI RIS 7Y

 BOBRHICOWTREET —# 25 2 LA TR B (14, 15518),

ii.  Invitro DIZFIEMARZ B/ aiER

i ARSI X BRI B/ N

44 Invivo RIS R ASRAEDSE & OEZHHERE COMRBET

In vivo 3RERI TEEEEZ MO 2 L CTEERZE 2 T D, In viveo FRERIZEN T, S0
MR~ ORI E OGRS HBREROB R L EAT S, BZ, in viro REBRCTHAYR
BCHMESTRD DT in vivo BER CREMEDIBE U in vitro [ FFLIEHIIRZ AV BB A EH &
NTCORVEATERABOBRIIANEE Th 5, UTFOETRET LT BRI DS
LT, BERERICRBIT AT MR v axRxT 4 I AT =2 B 55,

441  Invitro BIGEIERBRPBIEDOES CUIER S TWRVIES)

Invivo DREEERHEIE, MHEEMRR L F LBWE. RRRORERERE AT, REA&EY
I R TIT N B ~% Th 5., RS — R BRI ZNA E U CIl S 3 B A
it IREEOEMIIEIEEITHE L A TE B,

Invivo DIREFEIEFRIZR DOWTFNINT L » T 5,

i kRt \

a HEMGE{RFAURE /NERBCIL, BB CHIA L7 AR R OB CHH L 7oiaik
(ﬂ%&éwim&)ukﬁééfm%_ﬁ?éwﬁfm%®%A®ﬁn&Em Y
BERERBRTIL. HEHSROBEE Y

b. 0D invivo TEISEEVERER | FFIDH B\ T %ﬁbtﬁ%_kiémioﬁxi e
SRS S LA L S B 7 &

.  BREE '

a. BERWEUTZ OSSR O MD XL i R OBIE, BEILMILN K < BT
R CTH D . BRE XUEE OEEWE O M UM R AR L
EChD, TEIFRIL. BEREICERZ SREIC L > TRBEAND L TRSH
o

b. AERHARNC 1T BWRWEE L < 1317 OB E R E O EEE it — N 5 U4
57 4 —I & D AERE T

LEHREN, TR SN ERER L FSH 5\ HE BT o Es R b,

i RIR BRI OFI

i X0 EVRENE BB R BREOH

i, SRR BEESUIRERIEORIE 234 [hvivo RBROFIFORR BH)
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PR EIZEENCERE S TOORWES (BTSSR~ DB Y AL DR IR MER)
Wik, BE D invive BIHEERBITIE L A CERERERNV LD EEZ HILB,

442  Invitro BB HREBRBEMEOSE : _
In vitro R CIEGEIENTRD LR - 8E . FEDHES VT in vivo (&F) ORE
RIS D, F7o. D R TER ST > RIS 2IEER2RIN, HFn, K3 Pat
(ADME) #EROEROFHMEL TH LUy,

45  Invivo FERIZIST HEREH

In vivo /MEERER, AR RERBR O UDS RERICIIT 2 ERBESRIZ. OECD A K1 >
(1997) IZHEH> RETH B, , _

IMERBRA R FRBRITHAAEN D HEITIE, RH B\ ITERORIIT R R E0R
BT (Lo iR R OHER % 2 08) ‘

Z DIMDBRIEEIERR T, SEEMIIRBRICA DY TRINT 5 ; #1212 DNA {85/DNA 84
TFOHIEIL, BERMEES I B121F 2~6 W) 1K/ Th5, MERET 55811,
BESHEEE L 514 24 B D 2 A v N CERET 5,

Rl LT, BEARUIRENSED ThHIT, &@io&ﬁ%@%wﬁﬁf%ﬁﬁkﬂB
ns,

46 BIEEWIK

BEEWEIL, /IMEER (OECD) UMb DOBISEMRER CRIEHR SN QW 28 RE
T B, IS TOREBIME BT 5 BB, BIEEIEER OB BRI
RT-Bn b RERICHRNE N5 & TH D,

47  Invivo BIEEHRBRICBIT 5 F 5 WEOMEOER ,
BT OB BB EERORBREIT 5 BT, WM E AV TRB =
Wit 5, EHHEED in vivo FERCIE, —IRENCITARIOMED B CENET 5, SR 538 O
HEOERPEREND O, ERAT 28R T, Bk ABUIEE (Cmax X AUC) 1281
THEEHCEROD DIEIR SN TV BBAEDH ThH D, £ OMODEAIE, BOHOFERN
W TH B, BICEMERER & MBI O KR 5 SRR AN B AL, AT
| DEIUT B, BIESUIRBICRO TR R RIS 2 T, ARIOMEOBIZEOH T
LV, BEEIT TEERKREEBOREE 432 KU43310)] IZ#,
Z DD invivo BIZEMEEERIT VT bR UERIAES Shs,

48  PBEERE o o
REBBILER, &H, FIRNUIE T2 EOFERREGREE L 3255, RFTAFIOL S
BHECIIEHRRLBLOIL, REEBEARLTHL Q34HSR),

49  Invivo REROBE M RO : '
In vivo SBRCIL, RBMERREREIT O DICHAREENNH DBAITIL, EHIRIC IR R

13



%E@E%;ﬁ?éﬁﬁmﬁaénfwhjrﬁ%_ I [RIRFRE MR FREE 28 MBI/ & &
Zbhd (FE16 2),

5. BRSO OSEANERERIZ B35 1A &2 R

I vitro BBBSR T, 1 o MEED B ASBRME TR L ORI R A ORR 2 5 X5 T &
DRBREROLED LA LM ENTND, BLEERBROMBAEY (nviro KT invivo 3RER)
L KRESSOBERIE MERSAME THENS X 510, EEICEENEEES X B LIEATS
EEX DI TONBRDS AMERRINT B, LIfioT, ZHbORBOBAE CIIREIERIER
PAEIIRHTE 220, In vitro DRETEEACRICIRARH 2 & 512, BRBREMHIC L > T in
vivo REVIABIEDERE bt b= L 1D, BARRIE, BEGEATTHEADNME
oL 72 BIERIER I S5 £ 51T YA Y SNTVBN, b HRBTIIEL 2257 /LABHS
FLbE Mokt L CRIESE BRI L 28K T 5 Lo TR,

B invitro 7— 515, EERENMCEME DRI L U CEEEIE LS LR LTOBH,
S OFE. TG invito ORHERERO LY FHEZITE2 0 vivo RECRIES NB LED
bB, SHIC, HOREUETOLRER LRI TIBIREBEOMFRMONTEY, Z0k5
IRAE I 2 R OERRI DN T, B2V (BIE) 2RETHZ L RTETHE L ENT
W3 (523, Miller & Kasper. 2000 ; Scot 5. 1991 ; Thybaud 5. 2007).

5.1 ARk oRH

RER)SE S A BRI, ﬁ@&ﬂﬁv«wr%Mént%A UTDE 2B ERT
x5,

Invitro 3 5\ X invive T, SEIRFEMED B A2 EINAEE HALD A3, %@*%Eﬁ%‘/ EEITX
ETEOFIMER VEMFRIRERICOWVTEHMET R& TH 5, EWFHNTERNZ LU &4k
SNBHIEUTFICRT, /

i BRMESUIBEROM L e L TREEICE R TH B2, RBRER COELNET

— & OifEHEEX HOSEFEPIC & 5 B O8N

i EEMEORVERR, AR

FEREOWTNIDOFERHTITE Y, WOE HEBEHEN2NEE L b, BMEIE
%%EI’J B éﬁniﬁb VAT R & W S, BIRRBROMEIT R,

52 Invitro BEER DO
R ZMEE VA ERFR ri%t%ﬁf I, B REBSAHITER L TRV EHETT 5720
WRYEOMELZBETRETH D,

521  MEEZRWSERERERAR CH OB R OIS

e AR L BEERIL. DNA & ORISR DS = & £ LCuB i, E
URY —RR7 4 v MEFHNZ X D EEINROIRY | invivo COZERBEMEN T8 A% 53
% 7o O DIREEF OIENRERD, BEICEE T 2O TFRISNDEER ) R 7 23 HT 5 72 DI
Efﬁéo”EWTi&W%um&nu:—ﬁM®W#ﬂ%hfwéo_ﬂBiT JBRDIRA
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Lo THEEE SNB (RAIF 7 AEORBRETILE RF VY, KGEORBRTIE Y 7

N7 7). DD, MEE AN DERERERRBRIINM LT RTF FORBRICITES
R, F e Bz I(SMEO= b ETRERIC X HIELD & D 1T, flﬂ%ﬁﬂ%ﬁﬂ’l&ﬁuﬁfﬁ)ﬁ'éfﬁf
DRI HEFEL, b NTORGEEL IMEBROSEALH B,

522 IFTENINAE AV RER T Bm‘:%@ﬁ%wﬁ . .
- BHEEREIELNZBED WOE 12X 5%%%&0“@[1%?&@?@% WL TIE IWGT ofEE
DHTEmINTND (BIZIE Thybaud 5., 2007 ), & BT, IR LT in vitro RER CORME
REROBLHEELEDE S £ 5 720\ DDDFRHFITHNT M&%énﬂ\éo LIe 35T, 0z
% in vitro R TOBMRERICOVWTH, MTFICRT L 572 WOE 28 L CIHES R B _& T
b5, UTOER TR LT b 0TI 3, HIEETFTIdn—Bik255,
i Invivo TILEZY 2 2WEME (pH ; IBSBE ; $THY) .
1 mM E TIRETOEMEBET DMBEIIR, Elo, HRWEN pH 2L S 535
A, BBRWEIEERED pH & EAER OIS pH ICTE 45 = LR AN S,
i, FERVEESEET DIREOHR TOER '
MLA {23\ C RTG 75 80% 54 HE T L7288
In vitro BSEARZZHIRRERI T3V CRIARIEFEDS 50% L, Ll S -84
FROFHBSHTIIE D . WOE 0> SEREFMOAREMER 2 LT C 2 UL, e
(FTyarl) 15, ZOXIRBEITIE. 1 20 invivo RRROER THoTHBEELD
N5,

523  Invitro DREMFEROFHME

In vitro R TIRIET S, KO X 5 RIESITILENRBRE ZETRETHS (2 BT 7B
VT RTEHMERE L 72 H O TRV, HErE F720n—8hki55,) 136\%@1‘%@% DL
ADREHERRD HE X T, EEHERZL invivo RENEMALE B2, (FoukEAT S9) 2SRyl &
EBZONDHE, 'ﬂf./\%@f% SRR DI B E X T, ftﬁ@ﬁ(ﬁ/ﬁ?ﬁ-ﬁi’%@@ & %Z bhd
5E.

53 Invivo iﬁtﬁﬁﬂ% D ITAEROTHE _ :

Invivo BBRIZIZ, W, AR OHEH &V S invito BRERICIZRVERSBR S TWS vy

5 WD I Y | L?‘Jb)o'c b M OBEBICEERERERFO, S5, BYWRENT in vito T

BEERAINTNEREERD L mvivo DFRDTTR LY EMEANC RSN B D, vivo & in

vitro DFERPB—E L 72WEAIZIEEE OFBEIZDWNT I —R « XA « =X CHIET X1, 587
BRENDNETHD BRI, REBDZE. invivo TOZIERZHRIEZ L),

Invivo FEBRIZEBWT LA (misleading positive) #5E % 3| X 2w REMENH B, Fl21T.

i BEEMEWEORENRVGE T H/IMEOEMR S bNdZEnHY, TIULEMEE

WEDZENRFBILTND (Tweats B, 2007,1),
ii.  DNAMIIEOT —Z L B ONREMIEDE R L~ 2 BEICAN TR TR & T
HD,
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54

.

f \Z B 7= R 72 VEF 23, DNA 8567 it S S8 &i‘_ EBHB BIZIT
TAA VEHEBRR O 2 v MRBRIZEN ),

ZD XS, EEEMET —F R B BT OB R O IR R, %%ﬁﬁ?#
HILBEETHD (E152W), BEARICEET 2 B ERICIIZEEN S Y |
N HDEER THRILT S LITE 2TV, ‘

54.1
LUT Ol SR 2 VO DRSS RRRIIRMETH 2 Z L /R L LTREN TV 3,

AR R R§ 2 B

SRR VB in vitro BRERFE ST 5 IR AT

54.1.1 VEREEREinvivo DBIRET

EILIFHIIE IV B in viro BB COMBMER-RIC MMMV 2 & %5FF WOE 25R-+H5 T
BBA, BIND inviro RER (TEL1) XU 2 FIEOEE: invivo RERE EMi+5 = & 2 #E+ 5
(FEi) o ZhbiE, FIUEHIRRIETEICH L CHEE S5 80RE & L CERIIRILE 5

xé%@kiﬁéf&;é?o '

L

XiF

B EAR UM AR bOTHD I L eRTEREFICET A BRI, LIZULIT i
vitro D HIRHNBD, BlziE, YAERELHFRLEY, £/- MLA THBIEERLEY L.
T%DNA%ﬁﬁﬁ&wmA%T%ékTéﬁ%%%é(%:i%AXﬁ$Km2\m
ZEINTE R/ DNA (BERER Itk ; (LEEICEIT 555), 7. nvivo TIXFY L
ém» EBHEABRE S 5 RO (EFE OFERL (] : DNA ARRIEE, ERED
HTELEINDEURRTE BHFoND (Galloway B, 1998 ; Scott &, 1991 ; Muller
& Kasper, 2000), [FERD7—RiX, invitro /INMZRERIZ 1T B EEMRE R DOBIMREHT D
WTHEZ D, %é@@%%ﬂiﬁﬁi@%ﬁﬂ%z%ﬂ Yt PR ODIR R % T T BRI
L ERR (FE178R) MNEHLe L’C% oD, fEEEL n viro DY RERBR T
XL HONDFATH D, REMEBRWEIIEEEELFHRT B2, 2T TR
BHEFROFHLE L IR+ ThH 2D, BICHEEMOBIEIZ L5200 Lk, %
L, wE. ﬁ‘ﬂﬂ@%’&@%ﬂ%ﬁé 9o Invitro BERITIV N THEESHI R A IR R E 132V WS
FERMED T SN B IBAITIT. TENCIREE X722 & AR ST~ invivo IMZRER DM
HRICEY . REMBRELE SRV LA AR SIS,
HEROMFFICBIT A EH RO WOE 25, B RNTYMEE RS 2L DEST R0
THIE, BYRBREEFEREETD 1O invivo RERORRMEIC LV . BESERR N
EERTIENTED, TIUTHVLNEDIE, —RICHIISREFNRRTH Y . Lo
RO RE BIRETT DA invivo INERBRBHER I 5,
TEMERTIRN LRI L 5 244572 WOE BS22WBA. UIIEFMFFICEIT B 5720
Bailid. 2T invivo RBRMERIN D, ZDOHRA, BB EEEORER O
B GBE 2 DR TITH., BT, invivo EFLTH4 V&ﬁ%ﬁa@?ﬁﬁ% bihbsZ
EREETHS, |
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i REREEII R B R B AR A\ N OTEE invivo SRERE 2 TRIEENT 5,
LEZERT5 &, HBRPPREICZ 7 S, BEOSHERINT-8Y)72 in vivo RO MRS BT
(441 TBZH) . BLEMEERERWTSRIHLE 725,

54.1.2 S TEHALRIEIE T CD in vitro ER DSR4 5 8 Ret
S9 EMALRDIFIE T DL TR RM A ONFE I, REEHEBSZOERTHY, £
BEMEILLA DS BIXIE, FERBIELROA V¥ 2— 2 28T 3 10%LL Lo
& H:%E L7z, S9 mix F7E T COEBEDMBEITEME) NEE LW b 2HRT 5,
Z COENRERD B WL in vitro TOFERD invivo AT/ 5 UM R T 2L THY .
BE, FRERAVS nvivo BEBRDSRSR L0 5 (E18 B |

542 Invivo/] \mﬁﬁw (e e e SISV I ) _

In vivo C/MEDIEMMNH LN BEAITIE. FEBRGEEERANERH A VIS LT3 iiE
VR A7, TRTOBMRRT —F 2 E8235 (15 8H), B0FEED B\ IEEY
BEL. (RERE. BIFR) O X5 RIRRAERNEDI D EATIL, in vito REEERHERN
L 0T LR, NED TE0 | BMBRS S BEAITIL, T ORI E KOELI
B H O, UILAEKOYENIERT 30 25T 2 HERH S (E1758R), Fl3hEx
PREAIC & 2 BEMEOBHFIL. B0 MBS E RT L WO H 5, LT,
Ytk DBRRITIIBUES H Y . T X 0 IEVRE TR G AERIIE U, BR CORE > ik
L CHYIRZEENH 5 L HET 5 2 LIXFRETHS D,

e LT, (LAMORGEMESRIEEOTMIL, %Bhtﬁﬁéﬁ%%ﬁmkn\mmm&(v
Winvivo MRBROANEN L BEEZ L OB LTSI &2 Th 5, .

55  DBARMEABRCRY LI BRI BT 5 IBMOREFERR

EEEATRR TR TH 2, BAFMERR CIBBORAEEOENER L, R+
TREEHLCIE 3 2 AIEER IR OMEIVR S I LAYNCEE L O, 072 BB R % AL V= et
BOEMILEEND, (FRMAFOIIERENT 5 /b OREINARERY LT, in viro RRICHIT
HRENEELOREOIER, [BENTHR SN IEMIRENC BT A RETRIEZISEL T3 n
vivo BB, BIXIZT A v FRBRBH BN T VIEHREAD X 5 22 DNA S5EINiEER. JF UDS
Bk, DNA #ERHAM Gl2IE, P RX bTUE) | BARETFICRIT 5 NERFR L
BB SR AT ORMEHERDS T LV TOMFAEEND (Kasper 5. 2007). ,

6. R

1. In vitro D/NZRBRITEEIL R (Kirsch-Volders 5. 2003) 1233V THEA < B X4,
ECVAM (Corvi B, 2008) 2 X - CTHEMEIHEE S, OECD HA K51 > 487 (2010)
& LTREI N,

2. FRYERHRSE D invitro BRER TIEEMEE L  IIFBBMIBR T2 R LG bR s,
BREDRARBRERER TH 52N & 72 D BIRBHER S AME N DR LHEIET D,
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FUANRTL E RuE v, TLE L, SRR PN ORI, DT
BHING, ZOMDON DDOBIN Tweats B (200711 12 k> TR EHN TV B,

JEEIE LT, SSmMmpacn Mg, BEECIRL v B BIEIC I\ bEETTRE T Y |
7, METIEHEREERL T2/ MNEEARIERD IR TR Y a2y Eisic s
WCEHETTREE B2 HND, < T RAOBE, MK CIES L ARmER A A C/IMEDFHA]
MERETH D, # 4 BRI EOREER 5% LIz B Alciimsh (T) SRk
FEThD, Ty NOBA. INERET B RIBKIBECHIC T S0 Bhvh 5 78,
—EOREKREHREWER RSB RWET L5/ OBRRT v F OBRLRKE
FAVCTRHFTREZR Z L BHER ENTWS (Wakata B, 1998 ; Hamada &, 2001), T v b
DMIRITHT L < AL S N7 RBFR ER & FeSRITEBIERC & (Hayashi 5. 2007 ; MacGregor 5.
2006) . BHEL ¥ BB IIE COANGSEE & & 538U 2 2R BE 2 52 bh
BT OSBRI U, AIERBRICFIETE 5 (Kissling 5. 2007), B8
NIEME T, BEERXIEY = 2 TARHIOWFROFIEEBIR LTh, £ BRI
RO S X & THE S L-YUTRERRE EHEE CX 5 121 OR/INROBEMIS %
HETDUERD B, ,

A XXT TGN F O NEBR ORI T TR Y, RAEFIATAEL 2o T
VW% (Harper &, 2007 ; Hotchkissr 5. 2008), Z DX 5 7eREBWRENERHE Shb—
BlE LT, ol TR0 bIARVEA XYL TIEREhE X e M
HYOEUE BT DD, |

RROMEHITRT 2 D047 3 VIZFHICE CH 20, TN ENOWRNERE
DUHEICE Y, —HB L VG L R5BENDS, FlxiE. EREWICHIT 5 LL0E
A, BERCTTRSNBRE L MENTHUTOHAITL, mnvito RREZBRT A& Th
5:47varl Q34 RU441BR), —H, A7 a2 23 RCORRLEAT
BY . R CEEGOEEREII AR SND L TRShBEIHESh D,

| B BBOBEEISEE LT BT, AN RN & b S RERER 5 5
LEZDNTVD, BERSMEDHL LT, TAXURET D, REER= R
¥ RUEBRET LV TUEE NS e Y EROEER= FuERHIT 5N (Ashby
L Paton, 1994), HERIREERSHELHT S HSBOEWETIE, 70 h=2—L0
RERIZR S JBINE & A RBASEGEEORIICEE TH 5 - L BFL NI TN
BIET V EEBLEWE, Bk, EEc= hoBra NEL A= hulf I 4
SID L B AR ARETEM I BB - S0 SO A UE L F 5T = F e F
DX 5 1L,

BREROFERBIRT D invivo /IMZHBRBBIFE ST (Hayashi 5, 2007), %7z, Z
N5 DOFARETIX DNA SBIEEHRBR L V5 Z & B FRETH D,

}7v~F%XMTV4V%1N—V5V%T@&@EK%@%%%@ﬁ%éﬁ\%%&
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BEVDHT, FERPYIRT 2 Z L1372 (Gatehouse D, 1994), 7’1 b= —L TR
LB ORRTIE, 2 SORBRIECTRZIERIIBON TR LT, Fio, IWGT
DHEE (Gatehouse 5. 1994) Tix 7 LA ‘/#:n/*‘—ys NETLVEB IR TED
& SNDFEWRITRTERR TR, £, FHBE VS invivo BIEFMERRER T
A/%ﬁ%ﬁi%@f&oto:n%mmﬁﬁmﬁ%%:LDYTiy;:ﬁﬁﬁ;7»?
E R @IIERLATATE K, 7a b TAFE R)  TYEE Blisg—(xza
=)l VTS R TV IUCEY (Y FET BTV BT VL)
RU=bu BIIEER. BV (Lawidths,

Invitro DIZFIEHERMMIREAERIC Té%k%ﬁ%lmm&?éﬁ%%m%iukak
LV ThD, RROEEMESSIIT— AR L invivo SRR ST TG, = RElE
HIAAE, ERIORBIEROIE S PICREEIER S AL RT3 = L 15
fEEhTW5d, =—ARBRERT invivo BIEEMRBR IR SRV, nvito DIF
ﬂﬁm@%%®1@MMLT®$@&énéiotm%%EG»m%ﬁ%#é%ﬂh%
B) HEET D ABEMEIXERN, 2. EBRD1 mM iZ, BERIEZES OMMRTFORE S
a@t%ﬁ§%$0%<(&mhmk(ﬂmmZ%D\it\me®%%%ﬁﬁﬁf
RENTGET DBEI VBN LB P — RRIEOEESWVHR, X7 LFY R7Fus -
BOWL O OHAEMED L 512, b 2BORIIIED T\ BRREEE VEL 52
EDBHLN TN S, E)Ef%%&@%ﬁé@ﬂ:i& IHEOHDHEZATHY, 1 mM D LR
UETOFMERNLBETH-72E LTH, b hOLZEMEEZBKINTIEET A D invive 2
BRTH D, @bfﬁmﬂ%g(mouToioa)@Eimm%A i KV EWVERER
ﬁf%%%#«%f&é

&5@@@%&&%ﬂh%gi HOBEOMREES | XE D #ﬁff%%b&w@
Y| invitro BIEHEFEBR IR SRV, DNA ICEEBEY 5.2 5 X 5 72WEii—
MICHBEEDOFME L~V TRHATEETH D (Greenwood B, 2004), HIFAFEMEAEL 725

IhE T, RBLAWSUTE DRI X BEHEN7: DNA BEUSOERC LY, &
R CIEA MPERIEICRRE L TR BRE2 LT 2EMbD, Znk57%3kE .
DNA REHEIZ LT, ZRANICH Z 5 5E DNA RIEOFH L. b 2BIEREMU ET
FIFRIEINDZ ENE, ZDX ) iR E N2 LD H 5 X 5 7
ERETH SR SND LiFEZ ohay,

LR EFREORHOBEMRS AME Ch-oTh, MREEEENRRIZBO TR
50% & VARV VBRRIETEIHIRE CEMER R AT, —5. DNAEE, TEREMIINA
EEEH LRWESEWE T, MIREENTED bD & 5 R Ce keI 4 5%
B ENBBBD, hvitro FFEEFHIRER (Q’%@MS;’E“"E@“E%&U invitro /IMZRER) 12
T, #I50%DRGEMHIZ EIRE T35 Z LiZESIE ZE2 bh 5,

v %m%@%%wtmmﬁﬁi%ﬁﬁﬁﬁ\ﬁ@%ﬁﬁ?éﬁﬁﬁm%@%ﬁmﬁﬁﬁ
BRENDDH D LFMEN TN DT, BRIREICHET 2 SR oREN (5
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10.

11.

- RO OB LA R & it L CHRIET 2, F2ISMEREMPD ; ¥ 10 28]

LIEIND FE) . AIEEEOSIEYL LCERThS D EARINTNG, ULk
DERTIE, #950%EBRRVAZHMB4 L EX bILD, Z0kbicid, S
BOREE B DRBROBEIISTHER MD %. invitro ISR CIEAIISZIRI I K
SEERND ZLIRTEB, & BIT invitro /INERIRICOVTIL, /MEERIAZU
e B CHER SN D 2 D, HIRESEGSE > TV ADEHERT 2 2 ENEET
BB, TOTDITHL. MIESENT SRS TUTIEE LA P I TV B O
BERAREZ b, “RMIICEY 5/ MEE RS LV D S oD (U U SEBRE A
BBAIHEE SIS, ML CIE, EICE L BRERIC & 5 MasEmfEim (PD) -

CRY, KRR O FETIET A S L HTX % (Kirsch-Volders B. 2003),

MLA ICIEY 7 7 HERU~ A 7 0 = U0 b B, & b I B rS IR AR ALY
FEE (RTG) 78 20%IZ3EVy (10~20%) JEEECERET S & & CEUIRBSENELND
(Moore ©, 2002), ART—F ZHEOREMETHENA TS L. RIG 8 20%KREDEE
TOH MLA FEEBBIETH o 1o - HERA AWEIED TOECH D . = DI
BB DV TITRIEFERBAMNE TH HEFEITE DAL 2V, 20%LL FDORIG
CTORIENERDENNRH 51 B B IR ORI EEITT 5 LENH Y . RIG 2
10% L FOREED 5 CRRNERDHRITRD LN BIBA, Bk L iphlrox 20y,
AL LT, MRRBSEAETEARRISE DR 1S, HIRDRESEMHEA Tl 50%. MLA T
1% 80%ICTET 2 ML LT b B R ORI RS SETHD, 0L
IRAEEE, 2 v = —JURRE (clonal survival) LU CHUR SN /-#IM%Z EHEd 5 = &
it REERED, FEDZBIEEEL b b TR NS5, BIEEHRBROM
B, RIS B B0 in vito EFEMIRERICEE DR Th.
HEORBEARETE B L) FPA L SR TV 5, .
B RBEOHFZ 155 72, IR EFORE % V- RS E D 720D O FRERIT
BATHLY, BEEERBR I LI UZED CRORIR (A2 BT cHEmoR
EEfOD I ENEETHD, EENRRER LORECRRAEMINE Z L bb
D 5 BN, TATORBRERHC OV CIHITT 3 L EIT 2\, TEHER S0%DHEFEIE &
BN 80%D RTG ) &R RE CRBT 2701, MELRBRERIIRTZ L 2%
K93 HD TR, '

Invitro DFIRGEIEZFHIFERIZIV T, MIEMLTMET 2 720I20%, HRROFECIZM

BB/ N RS 5 T L 153 B 1 DM LA RS A5 L\ B

(Greenwood &, 2004), 50%IEFEINEI L~ VA BET B - DICHREREN (FREOMR

BEBE) ZAVH L. DNACEEREY 52 2WEITHECHIEL 25— 5T, R

JED DVEZENAMEER S RWIR DGR T5 2 AR ER TN D,

BROSZTMEIER SN0 L RIS, ERWEE | B85 Sh-#sshy
MBI L THEE LT Y o SBROSBTENCET D YB R RE 5 = L 78

20



12.

13.

14.

BNBD, BEELTND Y L BRTER LR\, BRIV ER S A B S
BIZIEN OHBDRY LAY R7FRY) T, BEO Y v B s V7 Eaic
RSNV EEZ NG, HBEDY L EROBMITREVD, FEMICEE S
72V DNA BEOEFENE Z 2 AN H Y . T S OHIIR i vitro THEEFESH
TR YL R B R DSBS B AT D B, Tn vivo DY > SERRBRII Y R R E T 5648
FRNBIOOBMRRE LTEALRY 558, —RICit, SmEo/ MEstsicm
Z. JFBO & 5 0@ V=R, &S OEEsELND, ThbbLEYR
ORI OERED LIZUVIIFBTL VmW=dTh 5,

HROBAEITE 2 D invivo RERE & DB DIE, BURTORBIA HIRES NS
EMA BT 5 2 1Tk DEEBMEN RN L RRIET B Th S | BIEEM AT
B LW SIS AME DN DD IIFIRE IV SRR TR R R85, BH
ZAD invivo MIIRIE SRR CIRRIER R 2 L2305, ThbOBE, BERR

| BEME AR AN ATE M R RS B B O MR IR B L OV e o & AR L

EHDTHS D, |

DNA SH{EIWTRUR, DNA MAIARBAR OBARYE T DI RIS < OMRHCHE
FATEBEVIRED DD, ZNOTRTO invive RERIZOVWC, ERICAEShE
fu%newmik%w%ilmsﬁﬁtm2“DNA%@%%%KB%y}ﬁﬁ&UT
AJr U EEHERER) . DNA fIME (EARE) BIERO -z AV hF v AV ==
v BT INERARIC T S BONRT —Z R HREND T 0 b a—Aish B,
MLA THHEERL, FICRERIR=—%FFERT B, in vito 2y ERIERERCY
BRI RMESIII LT, N Iv R Y=oy 7w ARG TAERRR
DL D72 in vivo ZREEEFBRD DNA SUIHERL 0 bERERE W EE X DD,

"UDS SBIE, k&7 DNA MIEETHE, 55V IIaE AV 2 HEIRIHER (m—2

R) REBEDO(LEMIc L CERAEEZE 2 BNA,
FREEEIY DNA SHEIWT 255387 5 72, DNA S55IERBR OfE Bds HIREL 2 H v L

O ERROREFEEHE S L E TH D, MIRFEORIEIZ, nviro 7V V EHRRT

[ ey G%‘fiiﬁﬁqzﬁﬁ ENTVB (Storer 5, 1996), =1 A v FNRBRTIISERITIIEE
filf £ TUWRWY, JREIE LT, DNA S8R & IR 5 =R 1T 5 55117

BRRE L RERRSEETH S,

FEREMW DRSS D RPEA B TITR N2 &b, F2 ORERE L Clddbas
EFOEESIAEND, UL, ESRFERCHE T ~ b (Hayashi &, 2007) 7 &
DFIRIC L0 FFRRO TR DL, FHgE AV MR BRI ER R TRE TH Y.
BEmOBEIEHwE AR TE S,

AFN BN —ZRKRRITRFEND X 5 K ES M G a2 s, Tween 80
DX D R CIRIRER ST REAREIIEERED 30 5D 1 BETH 5,

BERBICHE T, BREOBIER X0 BHTEMORMATHE Sh T B EATEES
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15.

16.

17.

18.

EET D, T LIRMVIVERBRRCEEL 525285, Thbb, Kl
KRS W RIEROFAEN MR AT D ROIRE BN SRS Z L BH B,

INMEDEENNE, BEEEWE RRE L THORMEREREE (B4R ; $5Enh
RE), APVAMRERBROERBRIZE Y 475 (Tweats H 12 X 88K, 2007.)), Mk
PTIE, MIROBREZ LA IR b D/IMEE A RO DREICEEL RIF L., ER
TB/INEEERIMERDENE X 7-F L E 2 b3,

SEHTRRBR D B\ IR R S E MR IV BB -

N (RO DRORRSRIEZN) RIS ABIETBO BRIL. AL/ M
OHEMERBE R RITE 52 LEFRTH2 L Ths, JhUTiE, BB EY
BE LA BROB (KT 2AV3EH002RR Gy A% »OERLEZY Y
IAEERATIEE, v =7 ARHAITHL, 20X RATA FEERBRTEETS

A= NMELIEATA NITMAD ZERFRETH D, BHERBORT A Rix, ZOReksk

PR/ NEREEIC & > TEABES AR ICHBIS N TR bRV, BSEHITIE, A3
B O M RAER R SRR B, o |
oD in vivo ARFMERBRC IS B BB B AL, BIR LB, k07
3=z L3RS DNA 185,72 REMEORINE BEE V2 < BT 5 2 & 250
THZEThHB, HBRERD, EHEOMSL L- 3R ORI B BB 5%
(R TTEE Cd 5 = & 2 FERTHUE. —MREICIZBIETR L R E O ERRE VLD
SRV EEFHTRLTND, LHLAERS, BEDOL LS, 22y NRARCIIFR
OBMEXIBERL Z EPEE LV EEZ BB,

/INEDFFEFEDS FICGEABRIZE D b Db, UIREEREIRN L5 b0 E T 51
. BRIEDOTFEERMERT A 72012, in vitro XU in vivo TO/IMEDORERENTH S,
B 2 0E, BIEARLRALO DNA ARSI 10— 7 % A5 in situ e~ A 7Y A P— 5
> (FISH) Xix¥*% b a7 EBA~OESFAEHERT 5, 5% S/ NIRRT, E)
RIS ChHIUL, RAEERINIRRINDE (A F U RNE VT IRAFL DL S 7
AT 2T ) CEEHERETYH 100%0F X b I T BMEIEERET S Z Lidel,
KRIET0~80%BETH DA, VAV FMEOILE T REMFRMWE L L TRHL LT
Bo)e REEL LT, SHTHIDOEERE ERD invitro i invivo RBD 55 ; Btk
ThHIUL, MEOBRITROMIBLICBEETS Z L2 B%KT 2,

FEHERY 2 S TECRRE SN SO mix 1, B b SO XY & EVEMVEER B L, BFEDHE
FHE SN2V ERY F 2 HORGB (EE) B2 RVTWD, £, invito TIIEEE
DIRRIE OB, FERENRIE LR ET A AREMESH S (Kikland 5. 2007), & +
SO XiFMO b M L7z RBNEHE LR S AV R BRI E A Ch 5, BEAR
BRCRVEEIE GERED I 2 ny'—a, FHRIAUE mvivo B 8T.) XUTk MR
PHZB T 2BEROREW T2 7 7 A NV & BIEEERBRONRE 0 7 7 A VAT L.
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HEET 2B bR R OB AT T 2 DICAATHY Ku B, 2007), ZOBMR
BCI@®E. Fgx2RvW=in vivo BBRRICES A2 Y T3, 9 TFE T D in vitro R TR
FERET AW invivo TIHBEEFEEZHFE LRSS SH Y . 2, invio T
R ENBREMWD invivo TITAER SR VD, AR EN T HIED THEDHRES XK
BT SN D D L ITESHICHRIE S W B 720 TH Y, DX 5 RBE, in vivo
TILY A7 BRNZEBRBRL TS,
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7. HEBOMES

TN Y EsHRER (Alkaline elution assay) : DNA $UITABR 2B,

Bl (Aneuploidy) :  HifEH 2 WNIEMREICEERREAERE O ThTNEZ L,

HESHEH (Base substitution) : HEEFFIZINT 1 DL EOBEEMIOER L BERbo
TWAZ &, ZIEV DD EITRR DT ABERER SIS RN D S,

#upasEsE (Cell proliferation) : HERI5YE L CIRMIE < BHE
BIFIE %3 b 27 (Centromere/kinetochore) :  Iifikdetas \{Zliwi‘%%&f}ﬁﬁﬁ‘e@ﬁi@@«\

DB L IREA~DEAZRERIT Y DR O EIC BB R Yk O,

Yefaik (MRS BETBRWE (Clastogen) : YeaffOMEREINE & TWE T, &%

IR ORI,

an=—FE (Cloning efficiency) : 1 TR 7 10— BT HEIA, wEOE

MR A U BRSO L R IRIE T B,

a2 Xy pRBR (Cometassay) : DNA SHEIWERERZ SR,

BERAINEE (Culture confluency) - BRRREIZ X AEERICEIT DA B DRAFTIREE,

AERBAR IR (Cyfogenetic evaluation) : | FHRDFR ONBESEICIBIT G HHEED
JEZEFAERIC K DT, B D\ NI IME DR,

DNA ik (DNA adduct) : {3/ & DNA REARES Lk,

"DNA f&18 (DNA repair) : DNA &% DARD DNA EFI~DEHEE,

DNA g580W7 (DNA strand breaks) : DNA OESEH BN RGNS, .

DNA S4E0t88R (DNA strand break assay) : 7N7 VABRIZ LY . EEOED DNA 185
BRI SN D, THBIRT A NE— % ERT ABHEERET AT AL VA
HBER, B S VESKKERBR UL A v MR (X T4 KV T2 LICHBS L2 BB
L. ZZICEEENMRICERZ H T, BEXRUKENT 5 H1L, DNA OE WA 2SEDSMA
BBL, HEOR) OR2MEEE L., DNA OBBLLREL, MiatReadsilic
L 0BG T CRHEIT 5,) CRITTEETH B, |

T Vb7 NRRGER (Frameshift mutation) :  ERFOUERIFNC 1B 2 AR
DA (BA) UIRR L TR AR (Bfs=— FOZMR), ZHUTkD, T b0 LiIR
2%, XTEVEEESERSND AR D B, ,

BITFINER (Gene'mutation) : H—OBETXIIZ OFREHEE T OBFIPNC A ClztEA
W7 b, B e LTIRRSRER, A, RRREND S, .

BICHIER (Genetic endpoint) : R LT 2EENELORNUIFD 7 52 BlzIE, BE
TRINER, Qe R, DNAGEIT, DNA B, DNA (HMEDERR2 E)

BiaEME (Genotoxicity) BROBWFCRIRS L . BEWE (ZEE CT R B R DRER,
/N (Micronucleus) :  HIFIE T DK DNA ORI Yoo R R IR %5 AT B,
SBUEH Mitotic index) :  RBEER (R4 F) I2BOT, FfELE LTy ([EHR)

A2 BT AR I (5 B K BBEDHEHERRDOEIA, . ‘
R OHHE( . (Numerical chromosome changes) : BB D—EEDH 5\ N e E0 L

8
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BEAOREEOENIL L TND 2 L BRI T, Lea DT — REMBIML T

Bz,

Z5 23 F (Plasmid) NIT VT OBEE DIEET & iEIJ@@”iﬁ(/J\uE% 7 723 NEYEES
DBEFICEASND D, RERIOBINEET L LTHEF 7(3—:?‘5

REENER (Point mutations) - Bfx=— ROZE Blenz k T, EHILE— DNA HEHIR
EZd,

LYMEFRMER (Polychromatic erythrocyte) :  HIESMEDBRTICH B VR — b EEOHRRE
ARARMERT, SR EREMEROER ()R —2ER<) LIERNA OFERAICLY
BHTHBINTE B,

5% (Polyplozaj/) L BafRkOT— FEOIIIRRE, #é?f(ﬁ—‘%t@kct%@{% AR EIIN

. SRTINCREERORH [THEERK] L LTEEL QWA RELZEKRT S,

MIRILERENN D 5\ IR0 (Population doubling or culture growth) = ZiUI < o5
DHETRERBEND 5 ; BURFHERO—FIERT . LRSI =0mBREROMaE (7]
HE) Xo) uxﬁ‘éﬁfﬁkﬁ#@fﬂiﬂﬁﬁ (N) DEEZEXILL, 2 O TE > 7=, PD='
[log(N+Xp)] +log2

#B#% (Recombination) : DNA I & ZIUTHES BB 5\ IR SRR,

RTG (FAxHAERESR) (RIG [relative total growth]) : = OMIAZEMEOTEMEIT, WBRWE
APRLE OFIRRIEINEE  (JAZEBRAAS HAER % 2 B B £ COMAIRL R ORISR -5 < &
BE) LA 2 BOMIBETROMIC L VR b,

B VERIKEIRER (Single cell gel electrophoresis assay) : = A N3k, DNA BIi;
RRE S, ‘

AfF (R) (EERFHERBRICEIT D) (Survival [in the context'of mutagenicity testing]) : %
MlaZ 2 eaHiac 5o 5 EFMROEE T, BE, HIURONEE, MRkeiktdh s
VNS =R & D R B, | |

BABIT (Transgene) :  HIIRCATER SRR OIS FEE TATHAA ENARDOBEEF,

REH DNA & AR (UDS) (Unscheduled DNA synthesis [UDS]) : DNA#BEICL-T
HHESND SHILISIO DNA Gk, @ DNA BREEEE BBEL T\ 5,
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