ERE R OBEEERRE OCMRICET 501 ¥

Bk

B e e e s b e AR R AR R R RS R SRR R SRR R R eR e AR eR R 3
1.1 HARTADER e reteeeeur e aes AR RS A e e ne e e nhesrganasasansrnrerssRereRseresasaes 3
) T = OO sttt e b et st aetns 3
1.3 s B G a2 1 O R 3
IR | S B
TSR DB HEARA T oot eaes st s e ee sttt b st et 4
21 BRRRTEREL e st 4
22 MG TED 2 DO T Y D L DFEM cooooeeeeeeeee oo reeeeeeesesessesssesennnesseessesesssssi B
2.3 X e Sy OSSR 6
231 EEFRAUBBERTRBR ..o rassrae s e v neaeeraeeraeeres 6
AR T i [ het— e = SN 6
283 HEERC BRI T I B B ettt ea e e 6
2.34 10 vivo RBRTRDFUBOIER oo 6
24 AT B %iﬁﬁ%”ﬁ@&tﬂ .................................................................................. 7
I vt BB R T B oo b s ea s e r e 7
381 BB B UBUMEIR oo s 7
3.2 HEPH 2 IV DTS FZLIRTETTRBR ..o ssssss st sars s ss s ssssasssssssasssnees 7
321 EEHHBEDIBIR ...ttt rrere et s e e e e nanen 7
322 FERODTHA UTETETH BTl it seaes s s s sassssone 8
3.3 IRFUEMIBLAE AV  BBRER.oocoorcroronnrcrnsrer s S 8
331 REREDCENR...... reseesesesessss s e s s 8
332 BRERT VA VRUIT T Bl iversssersssssssssassssssssssssss st ssasssssssasenes 9
8.3.8  BBHETIR ..ot ta sttt s ea b srasnesssian O
T VIVO B B T i D B ettt et st et et ettt e ee et 10
4.1 RABREOBRMDTZDD 10 VIVOTUR oo s 10
4.2 T DD i VIO BARTIIEBE ..o sissneninnsss s 10
43  Invivo BIEEHBBRICIIT B BRI et e 10
4.3.1  FEHIBREBRER oot sr et 10
432 FREBERR...ereeneen eteeeesesosmeessseesssesrsesemerssoses s essesoeesssmmeeen N 11
4.3.3 I T BB 3 BAEBM oo esssssssssssssssseesssssssssssesssssssesssans 11



44 In vivo BREBRE TR Rt DB A ORERORERE COMRTETEI oo 12

44.1  Invitro BRFEMEBSBHEOSEES CUIRBEIITHWRVES) e 12
4.42  In vitro BIRTEERRBAIEIED IS (.ooooo e srrsnaan s 13
45 I vivo RBRICISIT BEEBUIRER ...coom e seermsse s ensnrme e cesmsseneseecerene s 13
46 BUBEEIIIE oot 13
47  In vivo RTRERRBRICIH T BT o WEHOMDRBR ... 18
48  BEEE o, s reeee s seeeess st e s oo e s ee e s e 13
49  In vivo BBROBHESIEDE oo 13
Faviy e e oy RS =yl Iy YA e b B - A S 14
5.1 AR T S OTEM. ..o evrrereese s e aesarees eveeeeeeeeeerees 14
5.2 I8 VTr0 B B DB AT ettt te e e see e se et s ens s e ee e se et e e emeereeeee 14
5.2.1 MEZAVIERERERRB AN B ROTM ..o 14
5.2.2 (EHIEMRE D B TS DA BB O B e 15
5.2.3 I vitro DBEHERER DTN c.oooooeevoeeerevereeessessssessoeesssessssssssmsssssesssasssssssesssesmsesesmmesesssarons 15
5.3  Invivo BB CELNAREEOTME oo eeeeees s s oo s s e sse e seeenn R 15
5.4 B R T 0 B T T et et ee et ee et e e e enne e e een e et enenene s eeereaean 16
5.4.1 IZFIFEMRERVD in vitro BREBE R SIBIERR e, 16
542 In w’yoer&ﬁ&@%ﬁ%%i:%ﬁ%ﬁﬂmﬁ .............................................................. 17
5.5 B3 AEMERIB TR BN T BB R A BT BB MO RFE R B 17
T I 17
BB D R et et eeme et e oo e et e e e e et eemeeeeeeeemeememememememesemerenmemeemseeens 24
BBEE TR oo et e e eee et eneeet et e enssaeme e tetaema st estsaeeeeaeneesemeaeeas e s eaet s s s aen s s s et eaenansenen 26



37

ERAOBREFERR I ORI T oA 4R

1. #E

1.1 HA FSA - 0EE

ZDHA F L AVLICH 54 F 2 $2A RSB iC8bD 2 b DT, liFE 1 DI0E £ b0
Th b, WETOEAL. b M5 U 227 2Tl 5 o d OBRER RO BIER A 2 B
W35 E, RUBROROIZDOTA F o AZRT D2 L THY | HETOEMIZES
FEMAMED Y 2 7 SHIEORERE R 2 B bR B E LT\ D, AYETH A &0 Rk, EIRHIC
B E SNIBIMBAER O BN ONATHERHEEED in vitro B U in vivo BARTIERERIC I B
FEROFFIR (FU D2V [non-relevant]Ff RO & 5 Te,) 1TV Tk, EFER & LTHE
ENHHTIZONTORBEA S A, ‘

1.2 Hx® .

B O BIRG S (OECD) HA FI A L OBER D a3 A EERE Y —
73y 7 (IWGT) | OWEESEINCZES T E, ZOHA ¥ 2 Tik~5 & 52, OECD
B IWGT [CE BRI, WL O OBEEN DD, HEAIIETA FI4 v 28ET 5,
T OHAF 2 ZTHL ﬁ‘aaiﬂﬁo) ICH H A # o REHETHEATRETH S,

13 HA RS54 /@ﬁﬁ]ﬁlﬁ

ZOHAF 2 ZIHHD TEST) ERGOBBRICET 250 THY . AWFRaEIc 11
F&Ehizv, ERRBEBRRIC kI 2 EEHEERRERDZ 1 L 7o TiE, ICH M3R2)AV
A F o A THERRHIPS REN TN S,

14 —RERI

BISEEARE, Bx OBF CRENREE LS SE I TWEEZRET 5 eDIcBEREN:
inviro R invivo BER L ERT D Z &M TE B, ZHHOREBE, DNA BIERUEOEENRE
TSN BIGAMEE 2T 5, DNA [T A EEAMEE L3, Bz FRNER, L0 AR
Pk OREXITHBRZOZ L THY . ZNOITERA~OBEBEHFEEOAE TH Y, Iz,

| ABICE B S EMEERO— a5 B L — RIS E X bR TS, RAKORIE b E

T RERFRAITIE LTV D L &SI AFEiRiC B 2 B AR REFHREREL R OMHEE R b

LB EEFLTND, ZOL I RMEEF RS HRBRTBIEL 2o WEIL, b MR AR

AAERTE RIGUE T o B RS 8 B, B D EOIRE L b b CORD A ARAEE
SN TVDR, BEERBICOW T REROBMRF R 2 2 L3RETH D, Z0kd, #iE
PRI F L LTHAREEZFHIT 2 7-DICAV O TE R, L Lads s, AFEHaRiCE
T DZERITE P ORBEFICER L TN D T LD b, HHMEN BRI A~ OB S
T D EDBRONIG AL, BARMEREEDIZO LFIRICERTH D L EX 6N, o H
RO R A RS R OREIR CHHTH D, )



A

2. BEEHRBROBENHESE

21 EERROIRIL

PR R0 RS D 7 DI B E DR SRR R S h D, RV E2—Ick),
BAAVSEIRISAER (n— 2 R) RBRCTEMEOEMEOE 2, [FomETORPAME
ThD.o EBREN TN D, I FHLFEIE VD in viro BRREMA D ZEICE 2T, o
BRI R DR AME ORBIEEESH L, B SN D BEOEEOEEISEN DR, TS K
B TFRIOERENET S  Tibbh T olHE TORBAM & BE L2V RS HM
+5, L Laih, 1 SORBRTHAFE BET 5T X TOBBHEERT 2RI TE 20D '
Eb, AR L ARBROEMIMEARL LTEZL2 b0 EEABND,

HBOEEFHAEIIRO LB TH D,

i EE AV AERERLRRB COEREMEOFE, Z ORBIIRLMED D HRIGAE

(b3 L. TolER U MEERERRAMEDO RN ERIET 22 &0 TED L

é h_cb \69
i IETLEERRE GO in vito RN UL in vive BiEMEOFHE, = 2 TOBREBEELIZILITO
EHTEli ENARETHD,

In vitro 5B KB ERER . nvito /MERER (FE 1 B88) RULS178Y Mz AV 5=
RY T g Tk FITrFF—F) K MLA) O3 FEEHD in vivo FFIFMEEBSRS
EHERSNTEY . FALOEEEIHNREESNTVS L ELBD, Thb 3 DORR
SR DRIEAEE L EX BRTBY ., ZOHA FIA4 o THESNTWE T e ha—LE
FiV . REHEAGRISRERER & L CODBHATS AR & — 5T O Ba1E. Rl MSE ORI L
THESHERH D, :

Invivo CIERIEMER R L, invito CEREMREDEEMPTFETIZE E288), kT
BSOS, UL, 546, (SR UMER R & OESR AR L7-RBRIEEMA D Z L REE
LT B, invive BEEERBOMERIGHARIINZ OGN THWA, ZOMEICL Y, HiFR
T RS L < B DR ILBRO NS B S 331 B A B RO E R R E OV
NADSEHRORSEE L CGRIRSND (E3 BIR), HEWE CRE LEBmoREY v 3fbE
- ARSI IV B L INTR DA, ORI EE— R TIAR,

AYBAEHHIR % FAND invitro ROV invivo DYLAGEF R, RedkoREREELSED
Box RRERRINT B 2 LN TR B, PRI E NI ShD 2 & T, MENFRA
BEAAE L. THUC X /NSRS SN B, LIz T, RAEESER/NE R 5RBOn
Fhb LA EOBEREORINGETTH D L EL BN TIND, METER, SRBICBITS
1 AL OYa RO~ OB BRI Lo T bR ENB 1m0, AR L ORI RS
R AR CE B AR BB, MLA IF I U —PRETFOLERIRIET 5% THS
R, T OERITEETERER L AEREOVTHOBRFC L > ChRBET D, MLA (TF
BEKOBKRLRIETEETH S = LML R TN,

WL DMOBID inviveo RERITHEABFBRICHLAWD Z ENTE D, Rz, invitro KW invive
SABRGE A S B SOOI E AT (weight of evidence, ; WOE) %787 s MBSk &



LTHLEHTHS (TEEBHR), Sl E 2580 Ho o, BIERFERICL Y i
i, o, EERHERCORENGEH ShTniuE @4 TBERR) ., £D in vivo BB GBEE 23R
) OFSMEREERL, AT R AR R IBRN D L ERT SRR & A2 D,

22 ERRSHEED 2 DA T a O
EERHARICET AL T O 2 >0 7 3 VTFECET S HE SN D (R4 288,

A7 al
i REEE SRR ‘
i, REEKEERRET D O OMIGEEERTRE (nvitro HHPHICOYBEER T
i invitro IMERER) Xide 0 A Y ¥ 74— TRRR _
i, Jnvivo BAREAERERR, RIS, o EREMAR TORGKES. J7abbh/MEX T
SRPHHFOREERE 2T 578 '

AFra2
i AIEE VA EIRERERAR
i, 2 TR0 R SHERICRIT D invive BEMERER, —AAICIE, T olEEm e A A
W A/AMZERER R TR 2 -0 B O in vivo BRER, MU R ITIEA RV IR Y . —ARAIZITIFIED
DNA $#iEIE &4 23880 bivd (TR 4218, & 12 2H8)

A7 ar 1id ICH HAF A QQARUBIZER L TWA Z & 650 , EICEERRYIRER
TSN TS, L LEBE, 77 a1 &2 BRSCZITANGND &5 HHMRILK
DEBYTHD, I viro (FHIERENIREECIBHET, BERERTHORBEENSGONT
VWA EIEIZ R X7 2 FRO invive RERTHH & >RBMOEEIL. invive TIHEGEMEE RS
W E DG EE R bID 5411 EHLUBRESR), Lo T, #1Hhh 2 FlD invive B

B A ET AT 3 R, inviro OBMEEROBIRE ERETHD (4 508),

PR OFA TS 3 UL, in vive OISR S B 5 & ORBFHIC b AT
5 2 LBTE B, RERETHEE. BEOICE Lt st m it o i s
T E L EBETSETHD, 1 DO invivo RBEIS L CEBR S TIT B2 Sk
DI L PVEEND, B< OEE. RBBEATC R S SRR OB 5 E5TEY)
ML S OFSRERIE LTINS EZ R AL T, SIS ASEEI 5 5\ I RER 5
LA B DR X OB 2 B,

ZOHA F Y RTHNER S, SO TRADF T 5 v OBEERROME A
B TEAEOREL T HE A, 5, BEEEGE R L £ 2 b, BRI
720N, U AR CIR (LA IE, T OB COMBIERIC b L35, L IAfikhet

ETANERLHELDLEZ LD (SEEMR),

A7 a v 2B T invive FHEOE 2 OB L LTHERTE 2 5042 HIORT L 5 2%
B0, T bOWN OnE IR SEERBRICRAAND Z LN TE S, FBIRE LU
TREDBLID DR Rl B TH D L B2 DD, 8 2 OERRURBIK IAETRE e
REUIRRERREOERZER L GEBIRT <& Th 5,



| REIROEA R BT B BUL i vio TOFILIENIIARER B in vitro XU in vivo 0/|MZaR

BRE DD L TE B, REMSRELTIIEESL LC, SRR, (SR OvVIME
DFRBH D, MLA THIERAEROBRIITTETHS L SRTWD, 7730 2ick0 .
THEES NS in vivo OIISEEZORBIL. REEOBES (@O ZEERETS
T ERTE DR SN B, R E BT SN,

I DG, MEBROEMEIHAR R R LA, SO EE RS R0 X R
ThD I EEERLTOSRTIIAR, NS LA s i, i Ae R L1
FERE L0 BECET A DICERT A I LR TED (2 RS EEIR), LEMENRES,
Ao SCTHE S TV AR THIUL, T -5 ST B ORRR bRATETH S,

B AR MR B RBRICIB T, B TRR B ER TR 2 SAITIE. AR
PEAHER S M- RERBR A A7 2 AP E M 2 o b O & LRI 5 2 LT B,

23 BHEBHAVOLEE
TROL I RN TICH > TiE, EEAHES 2 EFET5 2 kﬁs?&%éﬂéiﬁ&%%é

2.3.1 %%%%%ﬁ%
KR E DIRFEAIERARTRER 2RI LTI, invive TORER S BERE GO HIUL, BHi
TR R RS EA LT X\ ICHM3R)AF A & > ABH),

232 MECEEE T LAY

MBI HROEEE TR GliEh 5 BOFAME KB LT, SR LA VE
BETEREWNBREESND 2 L b b B, ML R L AW N S TRIRE I
D EFREC, MR BERINER (kX)) REBIHRRERT_EThs, Sbic. =
D &S REEATIE. in vito DIEILIFISEINE IV BRBOVTR) | ESDETERT
EThbH, ThbbAFrarl 28RT 35,

233 HBEOCEEEERTRSNALEY

%< O TEEMSHE] TEOEREMICE L CERSR TS D, HisiicBEs:
BFRENHEY (528 i, B%, EEAERRIC L VRHATETH B, PEO(L
B2 T AL IE ARV A BETIEREERER L 0 L IFHLEOERMI L B 3 R E R RER
BRCABIRINCE 37 LBAONTND, LR T, BERSEE & T 2LSMBIT 5
TEHERE AR I B IR IIE, BB LW L 725 R 515, L
LIRS, & AREOME R EEMAELH T HLAWEETH LT, B 7 n ha—n%
EIIEETAZENEE LY ES5EH), BNERET5078 b a— L OEE L T5H0
ST, R 2o TV B REHAEEH T S EIC Y BILEMEE., BEORISHER
UREBT—F 1BV CGRIRT 5,

234  Invive RBRZROFIFOER
B, ML SRR E A5 invive SR 2 HME L Ch A HRRiE@RAE LN ‘{EA%ﬁlﬁ) Be
b#/:#*74&2%77—73%*74&z®7—ﬁm%\éﬁf@%ﬂ%ﬂﬂ@<\%ﬁ'



BESH BRETE RO L 5 SR EAERFICHY 5, gqg_# LT, b BROMEHAL T3 =05
% RS & BHIEEAL V< Oh DT AR SHI R O R oo BETEA O EHEL R i b,
BHRBAEE LT OENMERSES 2B R S 419, & bIEE SRk By Gl s st

BRI TE RVEEITIL in viro, BCROS TOMMESEAITEN TH D0 L

20, WHERTWAEBRZE IRV, 2 bORBRIC LY | IBENMICST 5 8EE
Sl AN B A7 LIITFRECH D (6 BR), '

2.4 ATERIRICKT 5 ERIEEME OB

WHSRE G 1F & A EOATIE REMEIR, Az BV 2RBOREEESBHE
BT EBERRITTR SN TS, Lizi>T, AHIaE RS in vivo BIEEIERBR ORI |
BITATEHINC NN D AR L OV EEL A LR TES,

3. Invitre FRBIZX T D 8)E

3.1 HROGIRLKUFFER

CEREROEBEL, LR L DI, T LA R LA I WADE
BETHD, L LS b, BRSO DICELEL S RIUE Sh T 5 BRI st B ChL,
R LEREL LEVEADH 5, ZNEORBIMHESERETH Y . E/-H40Rmm= s b
BB LTS DT, B BB IS EDE A, HERDM ) 8 ULEELE L Shi,
FABATIC I, BRI & AR U & AVRIRNE L HEE T RE ThH B, L Lass, I
(CHRBIE R G IR E D VIR RIE R T/ ST 2 L35 Y | £ DBAICIL IR ED (equivocal).
ERX DR, ZOL SRR, FEEENREOBERBRRICRL N, @i
HIRRABD CEETH D, [FRED 2548, BRBRICKEOT, () HLRBEREET
WA LTHME, () RESReRelFREN RO ooREe LTREXE (i) /0 IR
Red BRWIE, BISHERD [RRED L b TTHEMSH B,

3.2 RIEERMVSEETFRAERAR :
OECD A R4 2 (1997) BRUNIWGT Hi4E (Gatehouse 5., 1994) _4:7"1: kot — A B
BEEHRIR IR TS, ‘

321 FREREOER

EEAE :
PR X O LB ESEIRE L 72 5 20 S, BRI 5000 pg/plate BRI AN D
BA. 5ulplate) &35,

TR DIRR _

HOAEFRENRZRL, £, HEHED 5000 pg/plate (BB E A EAEOE-E . 5 uliplate) L
T EWHIRMT TR, FTHBBER = 0 =—OBHEHGTRVED, i3 3 A& THE
ET D, AOEBTHEHENEHEZShRWESN, THTORERAEZESHAEL TEThHS, b



L BRI O A BT XL AEIRIE R = 2 =~ ORISR b NS ET i, TRtz B
s < R B T OB RS < 8 T B,

AFRE L BHIE

o— LAARR T, £BFHEOHENSHEZREHEL L. BEIERE 5000 ug/plate 4827
WHEL 1D, AFREIMERER S v RO CEROMBEDLEE  (background lawn)
OFWAIE (clearing) RITBAIZ &> THRIHER D Z &85 5,

322 BROTYA R a ha—n
BB U L— A7 NMERERORKRHIC OECD b)é’ﬁﬁ‘?‘é:ﬁ%ﬁfiﬁk@t v MIEAT -
DEBYTHD,
o RAIFTRAE (Salmonella typhimurium) TA98
o XAXIFTRHETAI0
o  FAIFTRETAISS
o RXXIFTRAETAISI. TAYT Xix TATa
o FXIFTRAETAI02, KNFHE (Escherichia coli) WP2uvrd XU KIEHE WP2orA/pKM101
OECD JA FZ7A 2RO IWGT #HEE & OEL. MEEZHAVSEFERER (m—b2R)
BRI DWW, FRPIH S SRR T, fEENE l:;ﬁ@ﬁ?f?&@%‘lfﬁ&j"ﬁ‘ ~T

DFEBRERE 57, i A E ORI L/ A BRI N B B R O iR AR E

U CHENE Liaicid, ERLOBEERBROBRICESX 1RRTHAThHLEELLR
LEVWIRTHD, 2, BEGODFERTILT L— MEROT VA ¥ a—ia AL bIC

RITANTRETHD TET72R), THEEAXIHVBEERMELNEEEITE, AEL~uo

MREEET 272870 ha—A 2Rl L BRBa £t 5 2 L AR L,

33 IEVIEMRRE V5B

OECD HA FJA 1 (1997) BN IWGT DI (1 ; Kirsch-Volders 5. 2003 ; Moore &
2006) (=7 b a—IBRT ABEREH I N TV S, MLA OFEROIERIZOVTOEE b,
KEBUEEM 7 7 7 4 — (global evaluation factor) DER & & dITE SN TV D (Moore &, 2006) ,
IO TCHEESORBII OV THERE NS LD Sl & DU 2hDEW, BT EE I EOERIC
SNTiEND GHMETERSE) , | |

331 FEEEEORR

b :
I U < iR ORI f:tf&iﬂaﬁ F@WEJE;E ERRBIRVESTE, REIBEO ERIT 1
mM X4 0.5 mg/mL DUV RESHER SN D (8 BIR),

YRR DRRR
%E%R&iﬂ’é@%&;m VBB EEASRR & e B AR, %{%}ﬁ&f VB P O
B, BEA G RO LEVRE L 55, EEOFML, AIRBE LM & 288



RETITD, (ZE’&@%*)J?% IR L T2 BB O, XUTHEETICHTToIC A U B ODAEOR T
ETHEREE L., T 5, :

AMjEEEE

SRPHAOREERE L MEE RS invitro U);f‘ﬂ]ﬂ@l’%{r\%ﬁ’ﬁtﬁﬁ‘t i, HREEEEIL. ARE
HIFEIRIA 50% 2 A 2L 515 (E9. 10 2M), MLA i, HEARICE VTR
A 80~90% (10~20%RTG) 12725 X 21295 (9 ZR),

332 BBRTFTVFALROTa ba—n |

In-vitro DA PRI 1T A EEREOMEREZNRHMIIC I, BER UM A5
B &L bIT] RENEECROTE TR USETEE T CORBROEMANETH D, HRWEDR
BRIT 3~6 B & L, ALEBIAAH BT 1.5 IEEMIAEINGITEAR 2 (2, RETEELROE
FE T ROETFE T O SR RLER O i 7 TR B USRI e RS, AR
IEFAET T 1.5 IEFHa B OERLEANIETH A, I vivo D/MERERIZH R CRRIANE
F&ENB, 172 L, AMAOSTIAET S, KOMPICADE 57, —BHCHEBRWE NS
BHbED D 1.5~2 IEFHAHRRE I AEA A ERIA 5, ZAL5 D inviro FIIBEEERRER T, X
VAV RTFalZRR=ba YT Ir0k 5 s AEOEWEICR LT B2 <
FBh, BBV IR E B SW B h, IHEEIR £ 5 E 07 F a— L OBEEI
S THEBIRHTE BEE b H D, RAERERB G, SELPEHIEOHER L & ik

(RSN EETe, ) MIROIMBE LGS 2 Lok » TREEOFREBTEBL R&E TH 5,

- MLA THL. a7 R MR AR, TS LROTHE FRUYEFE T TRBRE £l

G5, EEREONET 3~4 B & 45, ﬁ%ﬁ%‘r&{ EROFET K OIEAFEE T OERFH B D
IV TR 8 DV IRRED R RO SEAICIE, RBTEM LR OIERTTE T CF 24 B
DHEFAE L ET & ThHD, HEHE MLA -c&;t\ Q) FELUNESpan=——%FRTH

CEBMESERE RV, Gi) REMESEBEE R LIS, B, AR R ORI E TROKZE

RERBELZRLEARERGLO 2 LS | BERARICBOTan=—t A XOSERNET
oY )

In vitro OEFHAFHIBRARRCIL, LREICHEER (IR 20380, RENEELROTEET
ROEHFE FIC L 2RB) Lok Hic, BN ERNE223ER/EAATA TS, ZOX
5 7R T B IEME ST E OB, IBMOTERERER R D S hinn, RRED, X5
WIS RS SN ERITIL, AEEE OB A ER TA 2 Y T n b a—A Rk L35k
DHEDIRUALE L2 D030 LRV,

333 G X
FEHHEIER REHIEE TH AN, BEEERE OO0 in viro |EZUIFHRRB I I0E g

LS TSR0, GERBTEM RO L RIEHIIT 5 O Thiud) REFEHEELROTEERER

L RBARORIIEE T 5 1 DRBTEELROTE T COBEHEDHRTLL,



& Invivo BRI DB

41 PEIRBEORNDTE DD in vivo Bk

In vivo COBRENIRICZRIT A RAEKBRON. UTNEEET 5 S RER RO,
DT b YRR SR E OB Ul » R S0V 5, BRI/ MBI HE TS
YL LT v PRUS 7RIS bICEEITH D LB 2 LD, IMEIEE L, < 7 ARMMLO
PERmER (UMM 33T v MREMOFANERIERE BN THL XY (338, M

| ORRIC, OB SERMER T h, FRHSGIREMIC KT 5 REERYTHENWE BNRES

ST AR S U CEIRBES TSR CRYEATES (3 2R), WUICGEHES
N bLOTHIVE, BETERE (EgFTk7a—dA FA M) —) 2ERTHZENTE
% (OECD. 1997 ; Hayashi &, 2000, 2007), G-AERED. #HBRMELES Shici-8E”»
LEHUEE SR/ ) o BRICB W TH oA wiETH S (T 11 BH),

42  F DD in vive BSEEERER
WA 2 (7T a3y 2) BN THE2 ORERE L TR L invivo BRI, invitro KR

in vivo RERFEROFMIZIIT 5 WOE 20 Ao OB E LCHERTES (11 KO
12 755}*5?) o Invitro CBIBESIVISED RIS, MERHFICBET 51580 invivo MEREBIRT 55
BHE2 0135, Rl b BE SUINTEMERETICE T D-ETFRERORIRIT, RIS DM
ICRWTCIHMERER Ak s L OIS Tidien, SRR - il EC B 2 AR R TIC X -
THRETE 545, FROMIESROEEMO G (12 2R) W TITRBREROFREE,
EEREREFMNEL T, BRY (B4iX28 BF) oRGHRNELRS, LEB-T, 8
2 D invivo RETIFZ DS, BRI LT DNA ENEEFHMET 5 2 L%, TNET
ICRFENIEEL OIS, HIESNE T2 ha— L EEET5 L, DNA BENFERIHT 53R
BCHhHHMR S VERKE (T4 » FDFRBROT A Y BEHFEBSHEE XL, 2T invive
NI AV =y 7wy AZHRERFRE U DNA A REHER (Th b oRERITE < Ofkkic
WHTE S, 1228 MSmb3, 35IKEFEEHOCATEY DNA 6L (UDS) RERd
FIRAREETH 5,

43 Invivo BIRHMBRERI R 5 AERE
S 3 FIRAMTY 5 (Hayashi &, 2005),

431 HEEHHRERER
S GEER (—AIC 1~3 ) T BEEERR TSN A REHEIRAAED
2000 mg/kg RIZBAT R E T 5, BAMEE T WX/ MGABIOECD]) . FEEDRSHIET,
LYVEHEZRSTHLERCHATFHINRDLORHEL LTEREIRD, 224y FRB
(Hartmann &, 2003) ROV b7 v APz =y ZZRERRAR (Heddle B, 2000) {22V THRE
FelefRR AR ES R SN B, | .
HESREIIT B HERILEROBEFEIH] $ BRICANDHRE TH D, KAZRACREL., &R
B DIBHAA 2~3 ORETRET 3,

10



432 REERSHER

A7 DEAE

In vivo BARBERER Z RS S FERERICH AT B & | SURE S ERARO AT RO AR
DEEEZRET B2 0DOEERRH LTI, BREOARISED LS hD, 2088,
E DFEFRTESD in vivo /IMERERD OECD HA RT A L OEREE Biz > T TH L, BLEDE
HEVL, in vipo DIFFUIEHBERERD EME (HDWIT “BYHBDRWEE", STESH) ThaEe
CEAEND, |

BB I A 7 5 o 2 DIREYE .

BRFE IR~ OB E E T 5 IBE T in vitro DIFILEHIIHR 2{ThWA 7Y 3
v 2 BT BIBEICIL. T ORI B R S R ORI BT N 5
T DWFHE & RFBH D, FTRISRLEREED 55, WIns 1 S THZT O Thitd,
/INEDFHM B N DM OTREFMEREM 21T 5 Mk (BEIET v b)) oFEAEL LGEINTHS
LEXLILE,

. ERPOEREROYECERREICES RS ARERRE (MFD) (Ef SRR L F

UHEAER LeBs) (E1388), :

i 14 ARSLEORRTIE, THREOBEAIZIE 1000 mykg ZBFARE S 5,

i, - BREENT T }»—-/ BIRICEST B0, 5\ IHEAMOERNED b5 BEIERRT
REBRBEEL, WIZ, BULAWORE RIS IBICR (B2, FIERSEEND 50%
LA Egi) ﬂ"é BEh, MEFBRIITNEILE oS EHEBRARZICREL =
MiEEE 2 R<)e DL RBERRFOMORIIH NI EE, REMOREREN
BHNRVIRY , BRERR L LR AR T TS & & TRV,

v. FiREOT—FBHIGEE, FOERAE (R/IEFEEFD O 50%UEORE (&
e Bz K B/ NERBROBRF A EIZE LTk OECD HA FF A »Tid®FDO EOHET
IFECHATFRISNAOHE LR IN TS D in vive BERIZ DWW T RO H A &2
AW D, [HlZiE Hartmann 5. 20031), '

FEEEDRWVRRE~Y—Y (BRBBEOEEE OHMESARERT. +o7R Y
BHDEITFZ LR,

433 MESUTBRESHEOHB{LEY |

HEEILERD K 5 RBEHEETHRT 5E L OLAWIE. BEHDRMEEE V5
BBV T, FOERIIE, EEARICIVIROGCABBEHOA TR SIS, JOBRSL, ol
BERRBREWEICOVTHRETH S, RIBRAOMEU IR BN (B2, B Re bR
MER (PCE) XIHBRMERDIET) % Saicid, AREIL, SIass R e AR T.
2B RORR CRETRE Th 5, B HESERERRICE TN VR IFE,
B E R OV AR AR E SR E R 5 7D OB & LT R
DHDBREZ LD,

i SRR BRI U A B ST B LB A SR (15 3~4 R)
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OMmPFREASHEE S D, FIXIE FERSHE (BILAE 28 AR TmikHE L <ikf
B4 MEOFHMIMZEE R X 5356 XISRIMER 2R3 2 5A 1. ERRILREE /)
ORI RISTRIRENERS 5, Tibb, S S TSN R ERET S
REREIL RERSCBOTHEENE BB LT E 2 FMEEN H 2 (Hamada &, 2001),
O X RGE, BETHIOV T, RERREGREUIEEN RIS RS
HOBBICHOWTHERE T — 4 21T 5 Z £33 CE 5 (& 14, 15 &), |

i,  Invitro OIFFLIEHINE Z A\ 5 /el

. EHEREIC éﬂ%%mwém&ﬁ%

44 Invive ﬁﬁ#%ﬁ*]@ﬁw%'&@ﬁﬁﬁﬁﬂﬁ'f@@@ﬂ%

In vivo RERITBEFEEZFHET 5 L TEERBREZZH - TW5, In vivo :ﬁﬁ lz VT, B
ﬁ&%ﬂ@*ﬁgﬁ—%g@ﬁ@ﬁaﬁ%ﬁjﬁﬁ PEBRREROBREELT 5, FHI, in viro BB THAR
EIEEMENERD HFLT= M in vivo FRER TIEMEDE-E XU in vitro 1EFLIEHNE 2 AV 23 5R & G X
TR BRSSO S EE Ch 5, BTFOECRT L5 i, BEEHDSEL
LT, EaRIC BT DL bR L ak kT 4 J AT — 485D,

44.1  Invitro BARFHERBRBIGHEOSE S CUTEBIILTORWES)

Invivo OWREETEMIL, BEBERBE R CEiofE, RERCESEEZAWT, ZReHEX
ILES A B CIT N B & Th B, BinEEn— RSB A E TRl S 51541
L RGBTSR L P TE S,

Invivo OIEEEZEFHIZ YO\ TIC L - TiThh 5,

i.  lesEtE

a. ANEEREARORER - /VEGRBR T, RBCHER L7 B R U R TR U 7R

(BhiH A\ IR 1T AARIERCH B SRR DB T,

EHERERB T, SEEROTERNE

b. LoD in vivo TEEEHERRER © FFIRD B\ ARG LRkt 23, BleE, RER
B FRIRHL S Ltk A e e &

Sl BREE

a. FBWEIEOEEYEOMP T hiEPREOHIE, BRiTmiEs X < EiT 5
HECTHY . HHRHE T FOBEWE 0P LB, BREEE L EER
EThd, El-HRL. B5ERICER S EFBFCL - TREIND & THEEN
5. o

b. FRHERIC ST HPRMES L 3T OREWEREDOERNEXIA— 5 V47
VAL i e 2

EHIRED, THShIERER LML 2WVIHERWES I T ORESRD bLS,

i RESBRERBOFIA

i. XYUEVIRENSELND R SEEOR]H

iii. EiR3HEEIFEERECRR (234 [hvive REROFIHORR )

12



ﬁﬁ%g:ﬁmcﬁﬁsnfwmw%A(mzfﬁmmﬁmomoﬁaﬁ#ﬁ:@w%ﬁy'
[l Fi WHE D invive BicEERERITI &kbkﬁ%%iﬁéiﬁb\%@k%z_%ﬂé

442  Inviro BiEmMRRSEMOEE ,
In vitro WA TBEEHEIENTRD b iEE. LEOFEEZHAWT nvivo (£5) ORE
ZRHEY D, T, MO FRTERSRIT >WEICT 2SRRI, /7R, (3, Hhtt
(ADME) HEROFERPOFHHLTH LU, '

4.5  Invive RBRIZ 1T D ELEURE]

In vivo /MERER, YeEAEFEFEE U UDS BBk 5%’%@5#&3 X, OECD A FZ7 A
- (1997) IZfED & ThH D, '

INERBRD R R SRBRITHEAA TN HEAITEL. MEED A2 WVITEROBRIIIREKES O
BITATS (SR DB OHEE & 5 HR) |

FOMOBEEEERER T, RIS CGRIRT 5 ; #141X DNA 18#£/DNA 8
YIWTOHIZENY, RS R SNSRI 20 2~6 B (2fThbivd, BERST 358,
P A B L P44 24 BERTOD 2 A o TS,

FRIE LT, SEARXIHRESEN CHNL, FOL 5 RESRORBCHZT AN
b, '

4.6 BEEYK

BEEELL, AR (OECD) Xifh oS CREHR ST 2B EE 7%
T 5, —REINSIET R TOREEY 2 B22T 2 BNENIR, BIEEEMI A OB SRR
R B A EERICHIE Sh D <& THh D,

47  Invivo BIEFHERBRICEIT 5 > RBEOHEORR

BT LM DI AW IS EIEFORBREIT O HEITL, SRR AV-CEERE =
T2, FEHRED in vivo BERCIL, —RICIER RO A TERET 5, SRS RBRCH
HEOHERPBEEND O, AT 2B T, T RIUIEE (Cmax Xid AUC) 128
| TEMERICERO B HMENREN TV BIBEDHThH D, COMODEATL. HEOLROMHEHR
B Th D, BRSO RERSEMRBRICEAAL B HAITIE, BT
HEECT 525, BHSUIRBNC B THEEE R T4 RIS 2 i, RRIOEOBREZENL. T
Xy, BEBET EWLRGEOEE (432 KUV433 1)) RS,
%@ﬁ@meEﬁ%ﬁﬁ%mowr%ﬁcﬁﬁﬁﬁﬁéhéc

48 BEEE
WEERITES. RO, BIRULE T3 P 0T AR SRR L 55, BIAADL 5
A AR E A B D I, BEEKATELTHE 234 HER),

4.9  In vivo REROBEMERIE O H
In vivo '-“m"%ﬁ'ﬂi RS DSFRER AT O DI 2RE IR B B AT, TERRIC MR RR

13



WYE DB RT B SRR S ATV U, RBR T & I RN ISR PR 5 B MBI & 5
z2ohd (E1658),

5. HBEROFMEAEUCEIMRBRICBI T 204 ¥R

In vitro WEFR T, T o EEORAFHETRICH L AR UAIBIEORRE 52 52 &
DHERERDLED LI B SN TS, BIGHEERBROMAYE (nviro O in vivo B
bE, KERSOBEME MESAMETHOLND L DI, EENIGEEHEELIXED LIEATS
LEZ NTOBRB B LRI, LisiioT, Zh b ORBROMAYE ClliERiE SR
BSAMEIRHTE R, I vitro DREFEELRICIRAN S S L 218, RBRMHFE-Tikin
vitro REULBIREORERE LT DT 2 L3 5, MAERINT, BEEEETHAWIMAE
VL 72 BIERIER B 45 L 5 IEF YA L SNTOB R, b B RBCHE X R o =L ABRY
CFLb b MO LCRHRENE RS AR RO 2 L 2 EIRT 5 b 0TI,

B invitro 7°— 21X, ERERIMEEWEOFHE L L CRIEFIEEROZ E 2T L TOS,
Z L DEE. TG invivo DBMEREROEMFHIBZITHEGR in vivo B CHREE S 5 1R
bh. EBIC, bBRELETORMER &R RIBERHEIEORFMI BN THY . 20k
PR AR OEIRBIC OV T, BRL-YV () #RETH 2 ERTRETHD E INT
WD (5218, Miller & Kasper, 2000 ;. Scott &, 1991 ; Thybaud B, 2007),

51 MR SO _
ABREE 2 R ERIN, WOV LAV CER S ITEA, UTOX5ICEL5 T ERT
x5, | |
Invitro DX in vive T, E{SEEMEOUR &7 BNATED HILE, TORENTEHVEST
F3EOHREMERCEYMERNRERIC OO TRHMIIT ~ & Th 5, EWERNTEWRNZ L & f#T
SN BHF L TICRT,
i EYEIIAEEIROM &I L CREFERICAEE TH 525, RBRIER COENLERT
— & OFEFHEEX H OFEFRPIC & SR E O
L. HEEORWEWRE, AEPRRIG .
 EROWTRSORERHTIEEY . WOE bR itEl2n e &2 bhhid, BEXis
RN BB R OET R RIS, EIRRBR OB,

52 Invitro RBREROTHE
FROHEZ AR EFEHEE O, BEERSTHIDER L O »hE R+ 5728,
WERE DRIESZET & TH A,

521 HMEZRAVERERERRR TR LN EERROFL |
T A ARBRTE SN BERRIL. DNA & OREHERH B 2 L #RLTWA0, #ilk
YRT—RERT 4y ML VIR ESNRVRY | invivo TOZERFHMERIZFE AMEE 35
B IO BRSNS, B I% 59 BIEOTH SN AMIER ) R BB 5 e dI it
ECH B, BRETITAVEEE 2 o =—BEIoFRE S Tn5, ZHBILT 2 2 EBEOERA
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ICE->THFREZEIND RAIFT7AHOBRRRTIIL AF Vo, k%%@ﬁ%+1mb)7
R 7). F0Th, MEE BRI RS L T FORBIC I S
20y, Efe, BT O = b B REERIC K DEMEED X 5z, ME ORI HEEEST
- BB HEFEEL, b P TOEGEE S IEEROEELH 5,

522 EﬂLﬁ%ﬂlﬂﬁ%}ﬁb\éﬁ%'ﬁ%%ﬂf:l‘%ﬁ%ﬁ%@%ﬂﬁﬁ
PR R MR DTG D WOE 2 L BRI USEMBRBROHERIZ M L T IWGT OitdhE
DFRCEERIN TS (HIZIE Thybaud 5, 2007 ), = 5IZ. F3CR E T in viro BB CTOBME
FEROFLRMEZ DY S L 300 DhDEHI YN THEE SN TVA, LW oT, Wik
% in vitro RECOBMRERIZ DN T, LT IRY 972 WOE BB L CGRHMES 5 & T
BDe UTFOEBETSTHERLE bOTIRVE, WEE T bo—BER5 3,
L Invivo TIBEZ D Z20VWEME (pH ; B ; i) 7
1 mM ¥ CIIEBEOEMEEE -+ A MBIV, £, WBRWEN pH 2L S ¢ 55
A3, PR EQERREO pH A SENEREO IR pH (ICHRET A Z L AMER IS,
i OREEMEARE 2 M O B COMER
MLA 1235\ VT RIG 73 80% LA HETF L7zigs
In vitro OB EFAIRERIC BV - CHIFTHSREDS S0%CA_EHH) X /-6
FREOGEMSHTITE Y . WOE 4 bBmFEMEOFREMED 2V B¢ & huid, 2¥EaTiat
(AFrarl1) 085, ZOXLSBESITHE. 120 nvivo ﬁﬁﬁ@%ﬁﬁf‘f* YThHEELD
s, o

523  Invirro DM ROTER

In vitro BERTEEMETY, kO L HREET uiidﬂﬁ%ﬁ%%@'ﬁ—’\g Thd (ZZiehififl
m?ﬁf%ﬁﬁbthwfi&wﬁ\%M%Tﬁt&@—%k&éod:Mé%wﬁﬁ%%wﬁ
EDRHHREED HE 2T, U in vitro REFEMEALIE BT, FolET S9) 23 /58Y) &
Z 2 BB, (LAMORESEEMOER HE 2 T, OB/ RRRISEE L % bhD

H_A2
i: Ba

53  Invivo BERTHR LB ROTHE

In vivo BERICIE, WU, SAROBEE D in vitro RERIZIIZ2WERPRIR SN THH L0
IR H Y, LindioT, b M OBERICEEREWERD, SHIZ, FWRENT in viro T
HEFEHEINTHWDRELSRB L invive DROFED L EWFRNCELIENH D, Inviveo & in
vifro DFERB—E LIV EBITIEME OHEIZ DNWTH —R « 23 - F—XCHE S, #5187
BREINDHZNETHD BRI, FREHOZE. nvive TOEFRMLRHEER E),

Invivo BRERICHV T HESIEME (misleading positive) FERZ &S TREEN DD, FIZIL,

L EEEE RSN AT MEORIIAR LA T EAH D, ThEhES

' WCEBZERMBATHD (Tweats B, 2007, 1, .
ii. DNA Hﬂﬂﬁiﬂ)T—ﬁ VL BER O AR GO E & -V E BRI TR & T
b5,
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54

iii.

R B U 7 EHERS/R ERT 25 . DNA SHEIOFERICEBE RITT Z L35 5 (Bl
Tk VEHARE T A v FRERIZRNTO),

DX S, BEFEET S BTG AT ST O f&%ﬁ’]&t}ﬁuﬂ?@"?ﬁﬁﬂ?ﬁ THERE ﬂ‘
B ENEETHS (15 3H), Sz Bhd 2 2 ERICiZR & mi s v |
LB DA TRILT D £13E 2z,

541
LJFGD ARl W AEIRIAE EHEBII R Ch A T L EEHEE L TR énfguxéo

Bt AT 5 IR

LIS B i vitro BB RATKS B IR

54.1.1 YEFIRET,in vivo OIBIIRRY

VESLITAINA % BB in vitro SRR COMAERFRICR LM 21 T & 2R WOE BA+5Th

B, BN inviro BB (TR 1) X 2 FEEOMER invive REREENT 5 Z & 2HERET D
(Feeii) o ZAvHik, (FFEMIRRERB IR o L CHEER SN D BIiET & L CEBRIRILE &

ZBHHDERDTHAD,

RS RN R UL R BOTH B Z & 2T EARFICET 2 HME. LIXLE i
vitro B H1RBNB, BIZIE, PEAREEFHR LY, S MLA TBIEATRLEY L
TH DNA HBEERWMEEMTHD LT 2L 55 (il - c— A ZAFBITIN A, il
DFRIER /DNA EERER TRt (b FREEICET 2 2E), £, nvivo TIIEY L
SN RBEAARE S B IR 2 fERBS ORI (B : DNA &REE, HiRED
ZrCEA SN OIEMURER) PHIT50D (Galloway B, 1998 ; Scott B, 1991 ; Muller
& Kasper. 2000), BRI —RALL, invitro /NERRBRICE T BB R OB S
WTHE A D, PR IREROEENRE L b, REaEOEEL2 R TEIFRE
BefaZEBE (2 1738 MSEHLE LTHITOND, R in virro DRAEERERRT
HEL ALNDFRTH S, REEFRYEILESELTHRT 205, FEEET TIIRE
EMBROIHLE L TR 45Thd, HICHILEEOEIEIZ L 200b Ly, &
Uk, B, AIEEOEMLEED . nviro BERIZISY VCHEER R AR R0 3
B DB ST, EONCIERE Sz 2 L DSHERR Sz invivo fJ\&%‘{ﬁEﬁ@K_%I&
BRICE Y, BIEsseem s th_\“ Ao IhD,

EEEOBEFIC BT D IFIMA T WOE 75, BBHERSRAZ SR R 2L ORI ERDD
ThiuE, WEIRREBREETD | 20 invive RERDRMEIZ XL 0, BiaEES W
LERTZLENRTES, ZhicHNWBNADIE., —RICHIREFAREBE THY . Bt
RO K ZBIRETT 28E1 invivo /I\Mﬁx?ﬁlﬁé nd,

SEMMED R EHIWT L 5 B4 WOE BSRWEE, XIidERMFCET A ERS 20
BATIE, 2D invivo RBMESR SN5, SOBA. IS EEEORER U
# GBRE 2 >ORR58E) TTH, &5, nvwvo EF AV THSRIBENELNA D
LWEETHD,
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i BREEILEF AR B AR A B T OB in vive BRERE 2 AT S,
PEEEGTS L BB S, BESFER ST in vivo EROIGHERRIY
(4.4.1 B . BEFME TS RS E 72 5, ‘

5412 SO TEHEILRAFAT TOD in vitro RIS TITH 5 EMIGR

SO FEAELROEIET DL THAERRAA bIIIEAITIL, REFHEEAZOERTHY | &
BEEMHMELA DRI B 2E, SERBTEEROA R 2 a BT D 0% EDE
LHEE LTz, S9 mix T COMEREOMIE MG S5 LTVRN & AREET 5,
Z 2 COBIMEERD HESL in viro TORERD invivo 5/HFICH T AR UM A HEITA L ThH Y,
wE. FEE VS invive %t-%ﬁ?ﬁs‘fﬁ‘%& 23 (18R '

542  Invive /MERB OB RIS B B IRRET
In vivo T/MEDIBMDB A LN DHEEITE, IEBEHEEANER S D VVEEE LTV 5
LT D720, T TOEERRT—4 22835 (15 8R), BIfEEH D\ IEEY
WAL (EE, BiE) O X5 2IFsRIERP DN D HEITIL in vitro- Yefa ik BETRER)S
LSS Ly, NED TEO| HBNMBRE SN A%EAICIE, oM gaitoE ki
LD bOh NiZREAFOYBRIER T o0& MRE DX EXHD (17 B8, FIITHHEE
FEEAN L 5 REHEOFERIT. IHRBORAEHBREE R T E WS THILESH D, LizdioT,
RO RITIERENS H 0 |, F L D IRVIRE Gl sERAE U, B TORE &’I:tﬁi
U THIARR SN H D LT 5 Z LITFRETHA I,
fm e LT, (baHOBEEEFREOTNIL. BONFFREEEBEICAN. in vio K .
| Winvivo TRABROALE e BREURALTHT & Th B,

55 DA TR b IR BRI B DR EAHERER

EREAHA SRR TR TH DR, BABMERER CIBBORAEEOREMET L, T+4e
IRAEL T B DS IERIR R OB ST S (LAY B U CIE, AR 2 L Vo inst
BROEMSBEEND, VEFIMFEOEARE BT 27D ORMBINRREL LT, in viro RBIZHIT
BRETEMLOZGOETR, MEEFAHR S BRI DB TRIEF IR L T5 in
vivo BBk, BIAIE= A biﬁtﬁﬁ&éwmwm U IRHRRBRO & 5 72 DNA $EINERR, IF UDS
#BA. DNA SEERAME IR, 2P RX FFUVE) | B AEEBTITRIT 5 EREEBR UL
ﬂi%ﬁﬂ@ﬁ{zﬁwﬁr E’JEE@@ STF UV CORNTRAEENS (Kasper B, 2007) ,

6. HE ' |

1. In vitro O NZERER I EREIL AT (Kirsch-Volders &, 2003) WBWTIRE < FE &,
ECVAM (Corvi &, 2008) I X - THZHENKIES L, OECD KA K1 2 487 (2010)
ELTERESN, ‘

2. FEERRL ST D in vitro RER TI3FRMEE U < BB M DS L E LRV,
BREOREKEIEREE THL IR L R BBGEEER B A ENVERP LEET S,
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FUBNATL, B RaX S, LRy RB L SR OSEICAS, O
EIE, FOROUV L OMOFEID Tweats B (200710 12k o THEASZHh 5,

FRIE LT, @il o/ MEL, BTy e 2E8RIC S WO THIHMERTRETH Y |
i, MR TIEEE 2R L0 5/MESFRILERA MR CI Y o/ BRI
WCRHIATRE L B X Divs, < U ADHE, B CIB YR iska By CMEORH
MARETH 0, £9 4 BRI LK 5% U ITns (ELE) SRIOLBR b AT AT
HTHD. 7y MOBA. INEEHT HRIBRBECHICMIRFHBIRY Bdh 555,
—HORG KRN HEWER CRMMEFEWEIC X B/MEOFFNT v FORBRMRE
FAWTRRHLFIRER Z L HRERR STV % (Wakata B, 1998 ; Hamada 5. 2001), 7 b
DM U < A5k S @Rk % He I 882 & (Hayashi 5, 2007 ; MacGregor 5,
2006) . BHEL D HIEY LR TO/AMEIEEE 2 i & 2 M AREH S RRE R 5 2 b
BT O+SRBERNREA ST, MRS TE S (Kissling b, 2007), ‘B8
Mg, BEEHIXIE Y =2 TARHIOWThOFEEZBR LT, £RRERIT
EE OS5 5% % TED LU RIEREZHERF T & 7217 O/ MROBEZ s
RET DHERH B,

A XRNET AT FNEROT/MNEERORSIHITOR TEY . BIEAHTREL 2o T
W5 (Harper &, 2007 ; Hotchkissr &, 2008), Z® X 5 R CEEMfERTHE Shb—
Fle LT, i > BRI T4HE0 RV, RSP A CIRARENS & 34k ME
W OREMMBHIT BB,

HEDMERII AT 2 DO0OF 7Y 3 IFRRCEN TH 20, T Eh oS ESsa
DR LD, —FRE DG &R BBERDH B, BlZi, EREMICHET 52 0E
R, B TTRSNBIRE & SN T FOBAIZIEL, i vivo REREIBIRT<% T
BiATvar] Q34 RU44 BR), —F, A7V a0 2 i3S CORBL S AT
EZUR Wﬁ?ﬁ%ﬁ@%ﬁﬁ%@ﬁiﬁéhé&%ﬁéﬂé%ﬁﬂ%ﬁéﬂéo

HOHBOEERSHEEFTHEFWEHIL, BHPAMEPERENE L HIRERERH D
EEZLNTWND, EEMEEDRIE LT, 7AFMEREFTL, REERCRY
o R EEET LB 7RG NS b e Y AR USERS h 55T 5D (Ashby
& Paton, 1994), $ERIREEE MEEEH T2 b DREOEWE TR, 71 ba-d
PR s EINE X SRR B EEEOREICEE TH D Z BB LM ERTVS

BT VEER{CEE, RS, HHhic= b i@ es Bl da=bosf 34
V=D XD AR, ARSI A fi@&fof’gﬁ@ S9 BMBELTDHT7 =T EFV
DX D i FEE)

FERE R USFERBR 33T B in vivo /IMERABRD BAFE STV 3 (Hayashi 5, 2007) Fhe, Z
o ORI DNA BRI LAV 5 Z LASTIRETH 5,

Pl MEXETZ LA V% a~—y 2 R CRIBEICED S BB ANH B, B2
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BOORT, FEEANERT S 2 L1320 (Gatehouse H. 1994), 72 b 2—ACRE
L7z RBEPEORR T, 2 »ORBIECR2ABRIMEOTEBLT, £, IWGT
DS (Gatehouse B, 1994) TIHTF LA ¥ ot g LVIETL W EHICRETE S
& EhBEEWEE—RCERS TR, Fi, FHEEZAWS invivo BIEEMURRT
B RS LD Thol, THLICIHEHDIENE= Fa YT Y &R ; 74T
B R BZERLATATE R 20 by TAFE ) TVESR @l s —(cn
=) ¥R ST AL aAL BT Y MUY (f Y FALT VBT DL, T U A)
EU=ba (SR IR amhaEns,

In vitro DIFFENFEREBRICRIT 55 REL I'mM & SERRERILMILI T D & B
W CHbH, RBROEHEAFES T — L AR L nvivo RBVPSEN TV D, ZOEHE
AL, ERIOREE RO D TICREFRIERESAME RN S = L ik
{LE TV A, I_Lxﬁ‘iﬁﬁlfi in vivo IEARTEMERER T SRV, invitro DIE
AR | mM B ETOZB S5 L 9 A (bSE (DNA 21RIET 258 A9
H) BPFETAFRERXEY Y, 512, LR 1 mM i, BEMERER OB ORE %
EOT-EHFREL YV E < (Goodman & Gilman, 2001). £/, in vivo DIEFERARRT—
BONTETAEL VRV M bAT— FRIEDHEEVRHEY, X7 LA RTha s
BN o OMAEHED X 512, HIEOEMIIHED TRV ERREEE LEL T
kﬁﬂ%ﬂfwén%ﬁﬁ%&@%é@kﬁﬂﬁ%@%é&:%f%b\lmwwtﬁ
LU ETCOMERSBECH o7 s LTH, b FORSMEEREMICIET S O invivo R
BRChHDH, MOTEOGTE (200 LITOLS %) OERLOESITE. L0 EVWRER
BEFBETE TH D, |

HHEOBGCEERPADEIL. HEAEEOHEZERSEEZ TRETHRRL2ZVE
V. invitro BIGEMERER TId#RH S 72078, DNA ICEEREAS 5.2 5 X 5 2 EIL—
W A OFEM: LUV CRRHATIEE T D (Greenwood 5., 2004), HiREEMEAER n 5
ICHE- T, RBRILAW XL E ORBWIC L 5EEM7 DNA BELSOERICL Y, &
e Cid Gifgsrkic B Uk TRt fRE bbb T edbD, TDnX D743
DNA HESHEIC L > T, “REGICES = BTG DNA SBEOBRIL. &5 REREN T
FlERIEINDE ZENRE, ZOX D iREEEN KRNI R SEDH D L O R
RRE T &I END EIEEZ LR,
RAERFFREORVEENESAME Ch->Th, MILEEFIHBRICEN T,
50% & W BV FRESASEINGIIREE CIRMERE R AR T, —F., DNA 88, BREMEENA
FiEEE LV EESE ThH, MIEEESRD b5 05 RBEE CRakTIEFER
HIEBRH B, hvitro HIKEEFHRE (AR HEBRE T nviro /MERER) 12BW
T, #50% DRI ERE 422 L IG#EI L EX BB,

o R TN bbb e e O S G W1 o Bt e ag A W el p M e 2 T DA N
BBENDHS I EBRMONTWA R, REMEERICEIT 2HInERERONEME %
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10.

11.

e MR DLE LA R & e U CRIES B, B ISHIIRERSIIPD ; 1 10 28
EFETR AR A5, MREEOEEL LTEHATHS &bwéwcws Y LoSER
DERTIE, K 0B EBIRVGEIMDR+HH LB LND, ZODITIE, SRTH
B DREEHDRBOEAIINTHEE M) %. i vitro MMERR T i‘fﬂiﬂ@.ﬁj\%ﬁﬂit fhalt
SIREEFAND Z LR TED, & BIT invito IEERBRIC DUV TR, /NGRS 24
fr MBI CHE A Z & vh, MIEAMAESE > TV AOEMERTH Z ENEET
BB, TOIDITIL, NS TN S ER S TUCEEE LRV FH TV B O
ERBREZ b, THMRICBT /MR E LW o 2z s (U kA
HEAITHEREND, ), HRIGHIIE T, RICE LrSRTREIc X » &S (PD)
7R E, FRERE RO TR CHIHT 5 Z L HTE 5 (Kirsch-Volders &, 2003),
ANV 7 N T H—ERUSA 7 00 = VRS DS, &b ICRRRIRE AR
FESR (RTG) 23 20%1Zimvy (10~20%) REICRET S - & Ttz Eng onsd
(Moore &, 2002), AT —F ZBRILOEETHERET S L. RTG 3 20%REOIRE
ThH MLA FERVBHETH - i > WERSADE RS T THY | ZOHED
L EI DO CILREREER P AME Th 2 FHIC R BFHLA 20, 20%LL T O RTG
TDHGIREER DN 5 BIF AT RO EEICIT O LENH Y | RTG 25

10%ZA T DIREDH TRNERDFERIBD bNO5E. BEL TRt

e & UC, HINSHETE, A TFABass D03, HIFEEFRURER Cid 50%. MLA T
(L 80%ITIET S E N E TR LB R ORRICIERESVETH D, Z0LD
FRHBAEENE /= o =—TERER (clonal survival) LUl TR S 7- (IR 2 3+ 5% = &
(3 BELZED, NENLBEERE OO TAREA S-S5, BEEERROR
HEIE, RO REERERES BV B0 in viro (FFIEHBEEENTE L 2 < Th,

EERBESREETE D X 5 FHA v STV A,

TSRO 2B D T, R B 4 B\ - FIRBE D7 b O T HREIE
BEHTHDHHR, g&%@aﬁfiufbﬁ@wrﬁw@ﬁ<Amzmv>fﬁ&W@ﬁ
ERAVAZ L REETHD, EHEGREBNU LORECRRAERINE - Lbdh
05 BB, TNTOMIBRERE OV TEH 2 MBIV, TERER S0% DA
BUOL 80%D RTG il &4 IBEE TR T 572 di, (ELRBRERIRT I L2 E
43 H O THAR,

Invitro ORWSEFFARENC IS C. MIRENER T 572 0100%, AIOFH T
FATEMER B NC RS B T & 838 B 7o DRI ST 1 AR VB L T B
(Greenwood . 2004), SO%MEFEHIHI L~V % BT 2 = oI MISERIREM (FAREOM
BESI) 25 L, DNA CEERIES % SWEITRECHEY 25 —5T, R
D BV TS A B & W DRBISE BB T D T EAVREN TS,

BHOLSRTIMESER SN DD L FIRIC, #HRYEL | B ERE Sh R BREN
ORI L TEE LY - SROSRPEIC BT Y ARRE L5 Z LFRARE
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12.

13.

14.

EVBHD, BRLTHD U - 2kHE Ulanied, BnEEER i:@ﬁ%ﬁ?.ﬂz\%fﬁ?‘éﬁﬂ

RN ODOR Y LAy K7 Fu ) T, EED Y2 Sz iy B A
IR EhZVEEZ NS, HOHED ) BROEMTRV=D, FEMIEE SN
72V DNA HIEDOERESE Z 2WHEERH Y . ZiL b OMBER in vive THEEFESH
T:H%&:i}fééﬁrﬂﬁﬁ?t%ﬁwé TEEMED B B, Tn vivo D U Lo SERERERIT B (R R B T 76 hs
FRASDRHOBMERE LTERAERZY 558, — ok, Smiiian Mg
Z. BB X5 oofdgE AvicFn, I 20wt ons, ThbbERR
UMD OBRES LI LR T L Y B0 Tho,

HEROSHITE 2 O invivo REREZ S0 50T, BpRoZ R HHldgEihs

L AR FERT S LI L VB EERS RV L ERIET DD TH D  BinEEEE T

B &I SN DRERABE O oIS AV AR GBI R AT TS, BEE
# BB invivo HIHSEEAUSBR TG 2R 2 L 4355, ThbOFIE, BERE

A CRE D RANSLIE R HE A B SO MIBCRAARIC P EE L TR Z L &k L

2bDTHASD,

DNA SHEIEEAER, DNA VSRR OB R F O =R REBRITE < OfE#8IoiE
ATEBRLVIFERHB, FRETRTD inviveo RERIZSWTC, EFANCET Sh-
7a b WTERERVA, UDS RERICINZ, DNA $HEIEERER (=X v MR

AF7 U EEHEER) . DNA iME GEERA) IERBT sthHEEHWZFF AV 2=

v o MIETF I RRRIC BT B S ROAET — 5 R RENS 70 b 3—ABH 5,
MLA THHEZRL, FokERao=—%FHRTI, i viro SYZ P IR Y
BIFEIETE RS RVMEEICH LT, PRV =y 7+ 0 RBRFEIREERER
DE D72 in vivo ZRIREERFE) DNA SHEINEE LD HELESSNEEZOND, .
UDS #Eid. K&/ DNA fHIMEELTHETE, boVidHlas AV 5ERERER (—A
Z) FEBEHEOEEMIR L TEREZEZ BN S,

HBRAEFEIELT DNA SHETHT 235587 B 7=, DNA SHIBRBR O R, S IRELEE L
S R VIR ST E Coh 5, HIRREREDREIEIL, inviro 7 D ERHFAET
AT EORENTI STV B8 (Storer B, 1996), 3 A v MRBRTHISERICIEE
fili ZAL TRV, JREI & LT, DNA S$HEIEER 2 S e 5 it of 7 5 S8 3a8 10 3
FIEERTE L R S EECH B, |

BN DI 2 o B EEA IR Tl 2 E b, 82 oiEE L U CI3dE RS
REERHEEESILAENS, LA L, Mo Z » b (Hayashi &, 2007) 72 &
OFHIZ & 0 RO 2T Bz?bm;‘r Ffigiz v \T_fJ EARBRIIEMFRETH Y |
BamoBEEmEERILTE S,

AFNENO—ZKERICATSND L 9 2K EHE Cri@ s iR R A8, Tween 80
DX 5 AEE CIIRER SRR EEITERIRED 30 50 1 BETH S,

EHEBRIC BT, EEORAER ¥ 0 B CENORMATHE S h TV SIS E I
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15.

16,

17.

18.

FETD, £ LR MBI B E 52X 5 2 E8h B, T7abb, Kilic
& 0 HE S ARABROFAES MEEF T D IRMBREHMN SED = L2 B,

INEORERNE, B EEEE RS U< CThRnEREREE (BEMER ; fEEn
mE), ARLA EKEBRUEERIZE VAT D (Tweats HIC L D8R, 2007,1), Mmik
FTHL, BRI OBREZ LA IR & O/ MES R R MERHIIROERRICRE T RIE L, 18R

TSR RMROEINE &l TEEZ D,

IR D BV RS R SR MERBRITION B IR

AN (RO OMOMFLE(EEEE0) RIS DB B A0, FABLeE /v NG
DEMERRE 2 RIHTE BT ERFERT 2 L ThD, ThUTi, BEHREE
BE LImDBoO) (FHETH) 20 5E0ERE G AE) »hEIR LYY
FARERTEE, === P ARITR, ZOLIRAT A FEERBCRETS
T— FELAERATA FICMA 5 ERTETH S, BEBOR T4 Rk, Zodés

PR/ MRS & > TR B A SICHIS N Tk b7y, BERHITIL, &3t
BTG SRR AR B,

8D in vivo IRFRMERERIC IS 2 BEYERTBO B AIE, SR L B, MR O o
R X AED DNA RIS, /S REVEOEMN 2 &\ Vi < BHTE 5 2 & &5

B LThB, KBRS, SEIOMS LRy O TR £

ICHRHERETH D 2 L &L, — BRI R L R E O ER & D
BRNI EETHTRLTWS, LBLARBSL, BEOLZA, aXy MR CIIFRE
OHERIRE B ZENLEE LN EEZ RS,

MNEOFRPECRAFRRICE S b0, T REKEIMIZ LD b OrEFEAT 51
1. BIEEOFESTHERT D701, in vitro XIT in vivo TO/ANEORENFTH 5,
B2 bE, BFRESTAL 0 DNA S 0 — T % 0B insitu BH~A 7V FAH— a3
> (FISH) XidFx b2 7EE~DIESIEAERT 2, FRIN/INEOKE D)
FAEBETHIUT, REEFEEBEPFRRIND (L FrROEVTIRAFUOL 50
T 27V CEASHEME TH 100%DXF b 7B MERET BT LA,
RIE T0~80%FRETH DA, U A 7O E T EEMESRYE L L TR LR T
Bo). FREEE LT, HRIYOBERE LD inviro X invivo 5B H 5 ; 2tk
Chiud, MEDBRLEERICEEY S D L 2k B,

R IR CEE SN S9 mixid, B SO XY bEWEMEEEZE L, FEOHE
TR SRV RY B2 ONH B BEROCWD, Eix, inviro TIIEIRE
DYEBEOEE, RN LEREAET D ENS H D (Kirkland 5. 2007), b k
S9 XiHihd b MIBHE LI EEE R E AV S REEERBIIEHTH B, AifEHER
BCRWCEWRE GEFRED I uy —h, FFIAXE invivo #BRE GEe,) XikE MR

FHZRT LBERMOREBI 70 7 7 A N & BEEERRORIM 7= 7 7 A VR L.
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HlT A D RER O MEM A M A DIERCH Y Ku b, 2007), FOEM
B cidalE, AR RWE i vivo REBRICE R EZ Y TS, SOFEETD in vivo BERTIEME
FERETIALEWD invivo 'C“fiﬁﬁ%ﬁ’i’%@% L7aWATEetER & v . FhiX, invivo T
AR XA DG inviveo TR SN2 D, AN THIBD TOEBDIEE ikt
HENIFE SN D D L BECHITHHES W B D THY . DK IRIBE, in vivo
TV RPN EERE LTINS, :
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7. HEBOEDR .

Th VISR (Alkaline elution assay) : DNA SUEGRR 228,

B (dneuploidy) = HIHH B WVIXEMEICER RLEAEEAENSTH TS 2 E,

YEHESER (Base substitution) :  HERFICI T 1| LU EDERAMBOER & B & b |
TWHT &, ZCR VTR &0 LIRS A RERER S D TTREERH 5,

fEitERE (Cell proliferation) = HESZIL TS S< BREA,

L %% b a7 (Centromere/kinetochore) :  IfilRita s ROBEE R ORI AR DR~
DBE & I~ DE A ST T DHER O BB A AOHE, -

Betafh (M) RITHAEME (Clastogen) : RBEOBENYIMESISEITHET, @
SRR CRRHIFTRE, -

au=—J R (Cloning efficiency) : 1 BOMIEN 7 22 2HRT BEIS, WHLED
Rl 2 B RS T R LIc R IZHE T B

= Ay MR (Comet assay) :  DNA SHUIWR 5221,

Kl bafnE B (Culture confluency) :  HTRBREIC X 5EE8IZ1T HHIlREEOfIFIRER,

HBRRSAEET (Cytogenetic evaluation) = 5580 CIHBAYBUTISV B etk
PRSI K DT, &5 W INEORET,

DNA 1k (DNA adduct) : {b5HE & DNA BEEWE LA,

DNA &1 (DNA repair) : DNA 5% DA D DNA BFI~DEHHEAL,

DNA U (DNA strand breaks) @ DNA OB DV L AEHENT,

DNA $HEIETABR (DNA strand break assay) : 77 VBT LY HEOEID DNA B5
BB S NG, TABIRT AN EERT IRHERLAET BT AL VE
HRER, B VESKERBOUI2 A v MR (RTA FHT A LICEBSY VR ER
L., ZZiCEl S iiaic Bt HC. BRUKEIT 2 )7E, DNA OEV- IR 2504l

CBEIL, TBREOR| Of2EE 21, DNA OBBILAREL WRERET52 LI
K VBB T TR 5,) THRILFTRETH 5.

T L—h 7 NEERER (Frameshift mutation) ‘ﬁ{ﬁ%@tﬁ%ﬁﬂﬂ#c 1 {3 2 Bt E:
DI FEA) IR EUIZEARER (B — FOE{), Zhick), TobD LR
25, MHECEDENGHRINA RN S B, :

B TIHRER (Gene mutation) :  B—OBnFXidE OFEEDFORPPIZE U7 EA
ek, be LIRS R, A, RERENRH D,

BCHHEE (Genetic endpoint) . #MEBETHBENECOENTIZO7 7 A HZE, BE
FIRNEEER, YeBfERE, DNA $HEIHT, DNA {£78. DNA fHIMEDARR L)

BiEEE (Genotoxicity) - FROBTFICENRR S, BEHHIA CHEERE(LOBRER,

/M (Micronucleus) - FIRE P DI DNA ORI e S iIRERNR 28 A T3,

GrEfet (Mitotic index) . HefaffiEA (A4 F) IZBWT, MlamRL Ty ([FH)
FiA &2 et 5 o 5 BB O SR OEG,

Yoo fROBMZE(L (Numerical chromosome changes) :  [EAO—FHEH B\ T fEHEkOYE
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BEIGRAFOEP L TWD T L ; #RllE Tk, RBAE 0T Ml T
Brk, | |

FSAIN Plasmid) : /377 Y 7 OEHO™IGF L EAOWNERTF. 7T A3 FIXEE
DEEFITRASN DD, REHSNOBINEREF & LTFEET S,

REERER (Point mutations) : Bz=— ROEROZ & T, BHILHE—O DNA HEH R
EEND, ‘

SR IER (Polychromatic erythrocyte) = HERSH LR BB Y RS — A EIG DAL
RVRRINERT, S LI IEREMRMIR (VAR —6%5K <) LIZRNA ORRREIZLY
BEHITARIRTE S, ‘ ,

fE st (Polyploidy) = YetafknT— FEDBARRN, HHIMO®B L OB B
i, SRTINCREEORS TTERARE) L LTS LTWSREZERT 2,

TSR 2\ iIEETE  (Population doubling or culture growth) :  ZiuZn < -oh»
DHFETHEE SN 5 ; WEAFERO—f4Rd « LEGN-=0IERMAROMEL (W
HifE) (Xo) R HmMIFOMREE ) OREEMELL, 2 O/ TH 7, PD=
[log(N=Xg)] +log2

#H# % (Recombination) : DNA Gl L Zhlcfi BWilEH 5\ I3 RERBES,

RTG (FExHQ5ER)  (RTG [relative total growth]) - = OMIBSEIEOET, BRYE
IR ORI (ERRRAG DR 2 B E COMRLR OHIRREREIC K-S < 5
HAE) LA 2 A OMIBATFEORIC L kb b s, |

Hilfa s VEKIKERREE (Single cell gel electrophoresis assay) @ 2 A > MR, DNA GIHF

AfE () (EREMSBITIITS)  (Survival fin the context of mutagenicity testing]) : 3
e & e AT (8 B AR OFIE T, E, HHYMOLENE, MlRkakdh D
Wik Tr =R L VR B,

ARG T (Transgene) :  SHIIRCAEFRSHIAORE F#EFICHERA FNASROBE T

TTEH DNA A1k5R8 (UDS)  (Unscheduled DNA synthesis [UDS]} : DNA#EIzk->T
BHIESND SHILSMD DNA G, 18R DNA BREEE EBEEL TW2,
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