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Ll. HAFZL-0BEW : :

ZDHA X AICHT 4 F¥ L ARABLUSBBIZBELZLOT, Fir, WZ2HELELO
Th b, BFTORBL, © MO B AR TR D ORGSR OEER A ORIE(L.
FEROEERDIZDDI A F o AOEMTH 0 | BIROEEBORbE EfE & T2 RBAEOfERRE
PR E oM LR BRI BA L LTV A, REETH A # R i, EEREOSE Shziani
DEHER J OB irelevant)iE ROFHILZ & % HEHEE S Din vitrodd X Ulin vivoi {514
BRICBIT DR R OAERIZ DV TR 5, '
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TDHA o ATEAMC ESF ] OEFO-DORBICE T LOTHY ., ICH S6 1+
VATEZBSNTND L5 A EICIOESNTH B,
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R AT, Th oIS~ ORBREEEEORE TH Y | B AMICRIT D ZEMRIEE
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IR LTRYTHILOLEEZLND,

HE ORISR A T ORIk O L B Y TH D, ‘

| AIER R A EREREERBR TORESME (LREN OFE. T oRBILREHE(L

B L, iFoER LU MREEEESAMBEORESERNTI AR LR

T3, | '

i BEEHEL, nviro COERITHEN, B X Unvivoll B THIHE S h il b AN
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In vitrods £ Utin vivoD ok RE BRI Y AROREM B SR RREZRINT S Z
PRTE B, Peas iy AU IR AN & 0, EEF AR AKIA N TE D LN
éﬂénLkﬁof\%éﬁﬂ%ﬁﬁ?,¢§%ﬁ&?5ﬁﬁﬁ%%¢@%ﬁﬁﬁ®ﬁﬂﬂﬁﬂ
T B, MNEEER . RSB D 1 AR EOREROB~OBBIRE Lo THERE
A, MNERBIRAAOENREFIRWE L RETE ATENSH S, MLAK, TKBET
COERERFRINT AR TH AN, & 2 TREAER L REEREOWESERCRRIND,
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SR IR TRUT (8IEBM) . ZonvivoRB (8% 235 oBREERIT. RSk
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BRSNS OWA 7 e LBV T, EENRHOTHAESICn v:volﬁ{liﬁaz‘@nﬁﬁﬁ%ﬁ@&
SEMERBICEAAND Z N TE 3 @IEBR), 7 a v 2itBnT, BEREHL VTR
AT, O RORE ST -7 B ERR (LSS, 1 ORI 2
ﬁiﬁ@zg{zs EEHBRAEAAD) 2EHT S @72 BXU 473 HBH), HOVIE, TR
SRR IV AinvitoBRBRE ST 7 a o LIZRES,
AITAF o R PEERE S, Rl Sy \ﬁhﬁuwﬁtﬁﬁmﬁﬁ% IRWTEBHOREREE b
HiE. BE. BEEEFERRERVLEX LN, FREBML CERT LB, HE
W EREAE TSI, T OBE TOHEREECH A8, LRk 548
Bhbs GHEBH), ,
A AL, BORO BEME A BEMICBHT2FEREZA TV, LEhLAns, R
IR A5 Tin vieo TOISHEERIORER, BLUVMERER L V182 5 Z LIRS, B
FROEREFRBTHEE L LTI, S0, #EE0k L UVIMEOREREYR H 5, MLA
THHASHEORBIETRETH S L ENTWS, A7 a v 2 ZBWTHEZE N Sin vivoDHE
R AR, ko Rig (REKOTEE) #EERIET 5 2 L B3RS /IVERBD
Rah, RERETHBIMERESRV,
F a2 LBV Tinvivos Ml HE 2 OB E LT (4 43 1 0RT I I REBREH D, T
JIRER L OREHEOE A BECRE OB TH D L F 2 L B0, 8 2 Okfkds L USRI
OBRPEE R A D =X A, K, BLOBEFRSOERPER L CGBIRT <& Th 3.
BEERELPRIMIEINTED 7 EHEBH), £k, 72 ba— Al FREARWERIZIE.
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RO BT A I H D EOTAEYE)ICEE LT, BHSERLRWVERET
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~ETHA, Xbin, TOX5RESITHE. inviroD I BIEERIRE AV 2ROV
SEERTRETH B, ThbbA T a1 2BRT S,
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A% (S5 1. BEMEEHA TR CRILFRETH S, BEEO 7 S AOSMIL, MEE
BV DRETRRERRR L LIZFEORRNnE BV 2 ReFRERBRTAS IR TS
A EBHBNTWD, Liiio T, EICEFER TRENDIEEN TH-Th, BEEES

HIZBIT A RE R EENA A L TSR it & 25, L LD, HHEOFR
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A (E5), BNEEL T2, 70 ha—A0EE L4 A3NHEENCEFENMBEL 25
L5 2e (e niE . BEmOBUSTER LTS — # 1L S0 OBRT 2,

234,  InvivoRIBRROF|IBHORA

BBE. ks DS AV DinviverdBR % ER L LA RLRBERAELLVWEEYE S 5,
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ICBGETE WL S RSB FICHEY TS, fik LT, HEROEEM. TAI=ThEE

R4y & T AEIEEEL W ONDBRARER], BLUKED WM ORIEACERELEHIT L

n5, BERBEPE 2 THENBRSHCBE KT, BHRESh RISV CEY 2 E

EHESHRBRAEETE RVBAIEL, nvinolBR 04 TOFHESERICETN THS 5.
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CEERWI EERLTWA LB LA LK,
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FEAREOERMIL, 5 LOFEC LA, P LAV EERXELRIBE Y ﬁ@%%’(
hB, LrLads, BEEROZOOFE L IRILA éﬂfh}%ﬁ&%iﬁl&ﬁsw@m“ﬂi\ -
VIR LAEMEE LAVESMRH S, JnbORBRISERIRcHY . Emfiays he—a-t
S THBOT, PGB B WHERTH S EA. MROBVRUVILEESLE L Shiaw,
BRI, BB REAH L REEL DIV L OB ETE L2 THS, Lirl.,



RR BRI R PRI CHEOHEEERZRE L2V 8H Y . £OBRITE MHE R
(equivocal)] LHEBHEHB2V, ZOX S RBEITIE, MEHANTREOBRSHERIZEL 208,
TR AP RRIR A TEE Th S,  METREE EA. ERRRICROT O #bh
WIBMERER, L2 T, B LU THERR. ) BIEEE BBV, e LT
R, Gi) AU DEETRRE] &b, BRERD METRRE KR 57NN S5,
32, MIEZHWBRETREBERAR
OECD A K74 (1997) BLIWGT BEH (Gatehouse b, 1994) iR EN TS,
321. BEMEOER '
Bt q
HES VTR OAFHEFIC L ARIRAVEE, BESAEIL 5000 pgplate TH B,
BN ORR
BEOAFREMRES | Ein, B & 5000 pgplatell FTH 5 &3 &0 00, s
EHEoo=—ORBEGIT RGBT 2ABICBWTLEIET 5. H5EHOMEZ Ay
HIERAERERTER T 8 L2V A BER I W THERBNICEESES BHER5 Z &
Bd b, —h, REOHH =0 =—BOFBEHTEY | {L&HOMIER~DR Y A%, DNA
FOREERZRECS TR0 TAILNB S, ZTORE, BOAFTRESEEIRTE,
FHT ARIEAELBEREL T4 LS, b L. AEEENICEOEEHRED S IHE
RER o 0 o—OBIERYD DIV SEITIL. R BME 2 < B A BTN TS5,
AFHEIC L AHIER
HE % BV S ERERERFRCIL. £AFHEOBENSHELEENEL L. BERE 5000
ug/plate 28X 2V IR £ ¥ 5, AR IMERER = 0 = —HOBSTRMEE (background
lawn)DFEIM L F 2 iR Ko TR 5,
322. #EBOTFVAUBLOT R Fa—ib
EHAHEWRS L L— b 27 NERAERORILIZOECDHHER T 5 HBREIRO Y v MIMT
DY CThbd, :
(1) RXIFT7RE (Salmonella typhimurium) TA98
@) ARXIFT7AETAL0
(3) FXIF 7 AFTALIS3S
@) FXIF7 RETAI537. TA97 $£7211TAY7a
(5) HZXIF7ABETAL02, KIBH (Escherichiacoli) WP2uvrd £ 77 13 KIE B WP2uvr4/pKM 101
OECDH L TIWGT & O, EEFRORBOBRICESE, #EL AW HRENERAR
(AmesiRBR) 13, FHRVALNICREE BT, B EROFETBIUHEFETTT
~NTORBEGE &5, fE A BROBEREE SR HESHE b UNCE R LU
BEFRBELUTERLZESICE, 1 BRTHSTHILWIATHD, T, BEKOERTIE
FL— MEBLUT LA ¥ o a VIR ST ANTRETSHS GE 7). WETEDS
WHEBWBIEERPB ORI AR LSV OMRERET L ¥V e b a—
Li-BRsr ER T 2 0ERH D,




33, IESIRMIE R BRER

OECD HA K54 (1997) BLUIWGT #%E (Kirsch-Volders 5. 2003 ; Moore 5. 2006)
EE SN TWA, T2 TREESOBBRIZOVWTHERE SN A MO L DOV 20DE W, #
(e R OEIR & T BT SRR, MRS LOWAREC DV TS I T RS
i) .
331 BERECER
BEaiEA

TR D BV NTHIETRIEIC X S HIRS2VESIC I, BEIREEO IR 1 mM R 0.5
mg/mL DU HEAE L 9D (FE8),

Pyl

AT T IR OBS THIEEMEN 2 TIUE, EEBREITHRA LN, BEEPFE LR
B b ARV RIE &5, BTHOEME. BT X SRS OO, REEL TITIT 200,
B AV EPIZEIICTH TS ma&&fﬁmﬂifﬁﬁ L. F#d 5.
ARt

ST DA KRE H AWV ERSSS in vitro @-ﬂﬂﬂ@:ﬁr FRORER TR S
S0%3Ml S B BEEREAE L T55.50 50%L LT X h s HECoRBILBLEIN (R 9,
10), MLA TIZRTG (FEXHEIEER) 759 80% & 22 FBA RmMAE L T253, RIG 239 80%%
oz AiiassEnsl 2 TR ETCORBRIIFETHD (E9).
332, RBOTFALBIUS 0 ba—ny

LB 31T A R KBIE & in viro FHES A EAITEE. Bk LU R A BRI oG
A ROEE TR L USEGE F TORRERNVE TH S, fEWE OLIRIT 3~6 Bif# & L.,
WRFEERAED B3 1.5 IEE RIS B /R 5, (GHEEEROFETB L USFETO
5 RS B BV IR AR A L. AR LR OIETFE T O} 1.5 ERAMIAE SO
RNV TH D, Invivo O/NEEERICLFR CFEMMBEHEEND, EL, HRWE
DUBRERIET G | @@flﬁﬂ@ﬁﬁ,ﬂ%%‘féﬁ m@é}% AL AN, —RIC 1.5~2 EEHIE
RESIEA L R B, Zhb0 in viro MBTREFRRTIL, X7 LAV FTFarsBL
V= ba V7 20k 57, bAEOEWE CIHERRZEL T2 AW 7Y
SR ELE A, EIEERRERITE 2L CEBCRHTEIES LS S, BaKRE
ERCIL, 2P EEIREL T A (BN EETe) MO HEAE 2 BB TRy
AL LI Lo THEEMOEREZB/ TR RETHD, BUVOREIER MD 55UV AE%EHIa
SHESERE ORIINL, O BEMERREES oM AR LTV 5, MLA T, &
 pREMER X URSMERIBEER T, RBNEHILROBIE TR I UHEE T THREERT 5, Y
B OMBRT 3~4 B L 45, RBEHECROMGE T L UEE T OIS 1280 TR S
BUNRHEREE RS AV, RS R OIEHTE T TR 24 R Ot R LB TH D,
MLA Tit. ) T& L TAESRono—2BRT2BENRE AL, () BUR, R
BIUESWE (BHEOBRR) TR0 t b t ARICBN T2 r=—F 1 D45
RETH B,



In vitro OIFFUIEMAEERBR CIX. RERICEEE (BLUER 2 0], AEHEEROTFET
BIUSEEEFIC L 288 Lk sz, BBACERELZ2EZEPEIBAENTWS, 20D
Lo RREBOERB. BLHNNIEED AV IIBEOBSITILEMOREMBRIZE R L2,
HETEES HWVIETBVEHERRRE LR AL EREONRE LR+ 22870 ba—
N R L RBROBE ) R UBKEE 25, '

3.33.  BHER -

PRI BRI EE TH A3, BEFRHOI-D O in viro 12 XTSRRI IR
EER TV AT, PEARFHERE XU MLA BBickT 2B, (RENEHE LR OESE

R BRBRRORNMEZ R T 5200, (CNEH(EREE T TOBETBEOL TR N
GERBNEM(LRORBR L FERRIIT S & IR A),

4. InvivoRBRITHT AENE

4l YEHBREORHOI DO in vivo BB

 In vivo TOREEIRICET S EAKREE OGS H DI INEE T T DU 2R R EROME
Frid, R AREEFRYBEORDICE L TIIRERE L R Shd, BB E RV 2/ el e
A-4+28mEL LTT7 v bBIU TR BWA 2 LS, /MNETE -, < v ZAFRMM
OFRFEBHIREER LK H2VWET v FREMOFAERNKEANTL I §F 3), W
i, SRR mERE, BHEE IR B A R E AR R RWE ﬁﬁ@ﬁ%%%g i
Yl HUEE CIRINFTEER O TOMOBETHHEMTES (E 3). REEKREL B8R
%E%?ﬁ‘%éhtﬁ’Jﬁﬁﬁ6ﬁc$liu§§i’biﬁ€1‘ﬁ Uy 7SRIZBWTL AR THS
).

Invitro OIFFHIFOREBRNEE SN TWRWES (7= 22), invivo RBRIL/DMERRRS
el X, HRSHOLAERTREIIMEShAV D L 2885, Jhiul, Befkfkorx
% (chromosome loss) (BIMOFRE T2 LV EENRENEZATL1DTHS,

42. /NEOHBSHT

BB S A boThhu, aErEE (EEMirs ity a—Ya 2 M) —) &
FATH LN TES (OECD. 1997 ; IWGT. Hayashi &, 2000, 2007),

43. FOMO invive BEEHRB

BHEHAE2 (7 ar2) WBWTE2ORERE LTRLE invive ?ﬁgﬁﬁ invitro ¥ X8
in vivo BRERRE R OFHI ST AL E AT (weight of evidence; WOE) %2 & 570 OB
L LTOERT A L0 H%S (4 BIT 1), hvive TEESNIEREORISS. BB
BATBET BT in vivo IR IBIRT A3 L 2 20, EKRE H DV IEPEEREE T
Bit 5 BEFEAREEOCRERIESOBRICRO TR I5E & L COIEITARTRETH
%o ERERITT R D EARET CHRINTE 203, FRCHIRRO SR EY ki
BOTIIRATRORE EEEZWECT LD, RHOBENRLEL RS WX 28 B,

LMo T, 2 O nvivo RERIZZE S OFA. DNA BEM T ZREMORBEE L UCRHET
B EWAD, TRETHRERENEEOLERS, RSN T a—NEEETL L




DNA EES RT3 E LT, Bl s VERikE oAy b)) BREIUT AL VEH
HREHER SN, ZhiZ invive N AP 2 =y 7w RGSRERRER, DNA LR FEER (Z
N ORERITS < OMIRICERTE S, 14 BMbD, &6, FFARES DNA G (UDS)
HEROFHPRETH D,
44.  Invivo BRIZFEHERBICET £

Bt 7 ik EA IO DR ABEELRORREIT S W& Ic T, #ate® My \'C;it%ﬁ%:‘i
Wit 5. BMREDT T F3— /U LD invive BENIE, —RANC AR CREEL Th L 12),
PR ERER I BT ARV TR b LIS RBNCIY THEERHNOR SR T
BEAIORFEOERE2BETLETHD, TOMOBEIT., EOLOERIENTHS, &
(R BN A M B OO A 5 BRI  ATL B B A AR TR IR L D D25,
Y L < BBV THEE R H e L e WE AT, R IEOBE T LW &ff%m b1
Y5 BORE A72BI04T3E ] T,

F DD in vivo BIREHEERIZOWTHE URBERSER Shb,
45.  Inviveo BEEMRBICRT ARERYS, BIU-BEERBR~ORAS
451, YUY IR ,

JJ\W?&ﬁﬁﬁiﬁi@&%ﬁﬁﬁwﬂifﬁiné BEATE, MiEdD A ITEHORIIIERRSOF

175 (Tish),

ﬁfﬁ?&f—?f?ﬁiﬁ (FlziL28 AME) TS H\VILEHAVMIOMEICER Sh D86, BRAZ
MiEEAESS MEORE AN ES S RIET RS 5, Thbh, BERE ol N2 F%
TARE B REREICBW RN RA LT E DN 5, 20 & 5 2BAITE.
52 B 6 4 BIT (Hamada &, 2000) BMOFMMLYT 7 AZHRL TR SBIZND,
DX D I B SO T BRETHIVTROAEEFTRIE D D WINEERBMET Y
HOBHIZ W THERT — 7 255 Z L3 T& 5 (Lo, E 130 178H).,

FOMOBEEHRBRTIL, Y7 o VERIIRBRIC S TRIRT 5  FIZ I DNA 5F
b L < 12 DNA S5UIBTRER TIUBH Roldf 5 O (1A 2-6 B[] 14T,

BRI LT, ESAEL L JIBEENEYCHIUE, YOoL 5 hRGHEMOMBRTLRITA
noHivg,
452, BESWH

ANEERER P OBGENEBRIC B AEEEMEUL. BITO OECD HA FI 4 U HioL 5T
EDLNTEY ., — RO EEMOT A CEFERT LT (BEFEHE OB
VAT & THD).
4.6. FrE5EEEE

BERBITEE. 0. #RNH 5 WIIE TR PO TEBRER &5, REFTA#AOL S
RESICIISERRETBL DI, BEREBREFLETLTH I 2341),
- 47, Invivo BBRICBITORE5E

WE IMABELYHVS (Hayashi H, 2005),
4.1, EHRAER



AR ERER (—C 1~2 BEE) O 0 ba—-L TR, SRS EBTHR S AREH
BIIRARMED 2000 mgkg, b L, BAWE L5, BRWET. Fl2d/gEdB (OECD
TG-474) Cit, FHEOHBRGECRVT, L) HARTREMORTEFHE L LS RHEL
Lfiﬁéné(:%/bﬁmmmmng2%ﬂk;Ub7xz/mw/&%%££ﬁﬁmmm
B, 20001122 T H BRROHERER R I TN B),

%ﬁﬂ"‘f&” BRI M ER ORI b BEICANALER D D, BEIL, %‘%‘%%ﬁ\%@%
INHHS 2~3 OB TRET 2.

472. FHEEGHR \ .

F7a | OREFITENT, inviro CIETHIBREEEBNED DV T DS 2B 5
BER) FERT, nvive BEEERRE RELSBERBRICEAALES. TORBROAENER
PRakER b LT OBHER LTS, FRISES LIRS, LaL, A7 a v 1 ickln
T EAERERRA A T, BEEEICEAL TR BIRREERT 255, HDVW L inviro
OIFFIEIERR TR VA T3 2 AT BHAITIE. Ez:ﬁﬁ%ﬁzﬂ{nﬁ EAPER L il AR
HITHhAZ LB RFET ORER DD,

HHERR EREXZ > N ORSHENMNERELUE a)%ﬂzcoﬁ{" HHEEIZ R TEY)
THHETHEEEELUTIORT CIFOWTFhd Lol L),

i, PR D E G OB NEHEI B SRR S EREHE (MFD) (£ ORBIZISH

5 MFD a5 CR LN A FHE L FREE) (14,

i 14 BECLEORBRORFAR 1000 mgkg @A 6 55E)

fi. LUTORECETHEERNHEE
a BEENTT7 h—, b LIZEEMIEL TWSES
b EFEFROLLDIES

B OIREED SRR R (BIRIE, %J}ﬁﬁﬂ%%gm B 50% L B LT O

BRI RERSIER D) T25%6. B, HRIITENEEZLhE, Z0XH2HS

BRHICOHIZ AR BN HE,. RBMORB[FRHONZVIRY . BEROPHLNHEE

BEA~E TRV,

iv. AMREs ENEZERIGE:) OF—FRHREE. ToRRAED 0% LoRE

(BMES I AMEFEROFRHARICE L Tk OECD A ¥ ATk t0 LOBE
THECHTREINABAELEERENTVS 410 in vivo BBIZ W TLREREO Y A
H v R 5 B %X Hartmann 5, 2003])

HHEE DR VIER~Y—- VY BRREROBEM OHRICESABRERT, +a08aR
HBHELIFBEZ LRV,

FEES U BESEITRVERIZIE. BREAZEXRICT A0, HOVVIETIREER
BB O AERED in vivo WBREEE (R UEMp T 2 BOBEEEHREZITS Z L8
FLVY T5d, BBV, EEET LTWATTUT in vio O 2 AAMITEBE ST E T
55, ' |
473, ERSREBOREREICET SBIHEE



FHEEARREERID L 5 BB EBERT AL, — RIS D WIiER A D/ |
BRI T, ARG VAR TRINERD, ZORKI, YRR RHE
ZOWThARLNRD T EAh A, FmBEROMIRICR B (B2, B2 PCE HD\VNIHE
WROIKDET) 2R8I, A BB S R RmARLL T, M2 ffziz
OB TRETRE Tho, B AESRERFFRICEENTWRITIUE, RENFHEY
BR LU SO RAKRESRDE A RIS 2 0BMERE LTTROLOIEZ
bihd,

2  REESREBICHBVTERE 2~4 R OmfER (EEOhESESRERT 580

b.  Invitro DIFHIEHIRNE BV B/ ER

c. RBMEREIZLSEME VD /EER
4.8.  Invivo BBRERI BRI OSREOEMEE CORERIH

I vivo BERIDBEEM AT TS L CHEREE RS TN5, In vivo BERIZISW T, 19
B~ DOWRYE OEN L REETAPRBREROERYELT D, B2, in viro FBRIZENT
B 2B R Tl T, invivo RSB OSA., £, invire SHIEMREE AV-538H
G SNBSS SEIIINE AR S, BRI A, i bX oy
FF T ATF—Z I Lo TRETRIIR SN D,

481,  Inviro BESURBRNBLEORS (EREEL TNRVES)

Invivo OIREHEL. BABERRE B UBHE. ZH. BICREREEAVT, &
BEHHWVIEGRETITON A& Th 5, BEEES—BREERRIGAZFAENTHES
AEAWE, BEOHERIIEEESMME XA TED,

Invive OIBEESTIHITR OVERNC L - T{Thiv s,

i HRRaFEE

a. FHEESFIRER MERBRIZEV TR, BB L Bl AR LU B R
iz 5, HALZEE (EH VLR COSRMIKCRT 2L
HROBIEOREREL, RAKRERBIIBOTL, 2RIEROFERBD.

b. #hoD invive BEEMERER - FHEHD AVVIEME LBk BT o8, fl,
FBEREROEE B BV R A LR e R, ’

ii.  AEYEFERRIER ,

a My L mfiicsiy 28R E ikt OB E ORE, BRI
L BRI AR THY . mPH BT ORBRME Lkt O BEYER
EITEHMT CTHEESNARE L BERETHD, L, RESERICBERR2
HIRE L L O R EREL TRT D T LA KD,

b, FERHREIC BT A ERWE £ 137 OB EOBEEE. HoVih— T
PF YT T 4 =T X DIBRARE OV,

SEBEEHN,. TR SN AERRE LR L~ H0HEL~VOBEIZE, () Ra5%ER
B () BVIRENS LR AR 28WEORA ; (i) B AEES D VEREEORIA (234
T TEERERZ invivo RIBRORAORR: B3R 2BETHLESRD D,
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B Z ISR~ DR ) IAA B IR ICERVE G £ BRI E I NEUNCEREE Sh TRk
HIZiE, BEO nvivo BEEFRBRIIB VERERERVWEDLEZ LD,

482,  Invitro BIFHIRBI RO &

In vito BER CEBEEMEIGED N e HEH BT, FEROFEEZ RV Tinvive (&
B) ORBEETMTD 2 EANEESN, o BRTER ST > #EIC BT sk,
Syfi, 1. R (ADME) BBROSENLHRLTH IV, |
49,  Invivo BEBROBSHROE A

In vivo BERTIL. RBHERHERETT O DICHOREEAR H DT, BRI LIRS
PR FREE A8 < MBIV 16 B8),

5. RABME RIS L CHENRBRIC BT B A F R

In vitro BEZR T, > BBROP AR PRI L THEEES TUBBEORREL 5222 &
2, BREROEEA LA LM SRS, BEFEEABROMEEGE (nviro BIT nvivo
B 1. KSR NREBABENRE S THD L O, HENIDEENEEESI &R LIE
M35 B2 5N THWABRRAMEEZ BRI T 5, (Eo T, TR O ORBROMEE TILIERREE
FPAEIIRHCE R, I vitro DRBTEHCRIIBRALH L X 3z, HMBREFCL-T
L in vitro WEBRIIBRRMEORERE L7209 2 L3id 5, HAGHEEET. #EEEEFRIE
WBMARENE & 2 B EEER D X WA LS IET A L ERTH DD, HAFERTHEE L o7z
s, BTLbE MO U GRBEIE BRAMEE o2 & 2 BT 5 Lo TR, -

BHED in vitro 7 —Z X, ESERAMEPWEORMEL UTEEEES L O E TR L OD
M, L OBA. Thb inviro DEYESROAMIEEILETR in vivo BB CHRIT X WD 4
ERHD, IHIZ, HOHRELECOLMEHEZRIEESREEEOHF P ONTEY, Z0
L OB E b OBEERIZOOTH, 2L () 2RETIENFTRETHD EE
hCnd (5253, Miller B, 2000 ; Seott . 1991 ; Thybaud B, 2007).,
51.  AEWERMEROE

HERAVEE A ERMR. EOaEE L TEESREES. BToL ItEZ 52 LMY
*35, - |

Invitro BB\ in vive T, BEEMEOR W RIEMNED LA, FORENSEVES.
= FFOBRERER L UEDFNRERIZ DV TRHET <& Th 2, A ESICEERZ L &
W X B filE LU FIoRT . ‘

i. Bafhd 2V A RO & Bl U CREM PRI A BIDN, AR TOHERT ¥

OFFMICHHEE ORI

i BRI HIE AR

EROERERHTIIE N, WOE I LEEEERRVEE 2 5l BEL W TADEN
W AEEIAAAT R L i S, BRERO LT,
52. Invitro BB R O

BB R B 2 ERFARR T, BEERSSNMICRERE T 2 ATt v 2 e

11



B, HRMEOWELBETETHD,
521, MIEZ AV ERERERRE TR ONBIERE RO
ERE T, AARR o =—HMOFRM LR TS, ThbIET I/ BOBAICL
STBIERI SNDE RXIF7ABORBRATRE AT UE, KBEOCHEBRTIIN) 7
Ty, FORD, WEEAVAERERERABRIINMRELSTVATF FORBRICILES 2
W, F L AT o= b BRI X AIEHO X 5 0, MEORENLAENES TS
BMERIEBIE L, b R TOBESIE S ITEEROBELH S,
522, IFTLEMIRE AV ARBCE LB RO
BRSNS SRR A D WOE 12 1 A5 L USBEABROHEERIC B L T IWGT DR
OB TERIN TS 20 Thyband B, 2007 ), X BT, BIUR £ T in vitro R TOW
MERE RO FMME B RHE D L5 N ODEFIT AN THEE IR TWS, LER-T, WL
725 in vitro RBRTOBIEERICOWT, SUTIORT L 572 WOE 2R L GFHE S D& T
bB, DFOHEREIETERRE L bO TRV, HEFZ T Ib0-—8ERb9,
i. Invive TR Z 0 272 JEATNRBRM (H ; B ; it
1 mM ¥ CHBEEORME BB 208V, Ei, fEUWHE D pH 241L
XA EATIHERYE OYEREINT pH 2 INEHOER pH IZ8bE o1& 2
& ERFT 5. _
.  WOEBHESNERTZ2REOARTOMEM
MLA {Z35tF % RTG 73 80% 2L HIE T L7254
In vitro FANERSFAB CHINIETREDS 50%LL LR SUES
FROEERHTITE D, WOE »HBIEEEO REEER R L BT TEUE, 1 OB
B invivo BB STHEEIAY 1 (A7 v a > D ELEOBIEBRONETRNEER Eﬂhwf)
523. Invitro DEEHREROTEE
In vito BBRCERETH, ROLS REAICITBNFREZZEET & THD (I ZITHTTH
AT HBR LI bOTIRRVA, e T3bo—Bk 5 5) - LA BOHEE DBEM
ORBHRBEH S E % T, B inviro REBTEEEE (BIZEE, - H38IT 89) REDIEHE
2 BNAEE, LABOEECEMOIEENLE L T, OB E /BBRPEN L ZEA NS
A
53. Invivo BBRTRLONIEROME
In vivo SRERITEL. BRI, 457 TNTHEEE VD invitro RBIZ IR WESEDRBIR STV D
PO MR B, LKoo T, B M OERICEELERER0, X560, EORENL inviro
THEREFBINTHARELAD L, invive DROFN LY AYFRICERYEH S, Invive L in
vitro OFERMR—F L AWESICIIEFEOMBEIC DWTr—A » 23 » r—XTHiT S, i
MRENDRETHE WL, FSEoZE, invive TORERMNZERER L,
In vivo RERIZEWT %%ﬁgj‘%ﬁ%%«:alﬁﬁhﬁ"ﬁﬁ%ﬁﬁ)%% fzif, BEEEEORS
RAWERESTH/MEOHRALND Z & 733 ., ZHITEMEERCIIAZ EFRMLTNS
(Tweats B, 20071, DNA FIMED T —# IZBEAOWRMEAIHEDE R LA 2 EEIZ AN
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IR ETh B, o, BT BRE U B0 AR, BRI T L0 ) AR LU 2
v b7 v A 100 T DNA SEIi O RICHBE RIET 2 L 13 5.

ZOX YT, BEEET—# ZFHET S EBECTT ST OBESNE TR ENFT REERE
TAHZEREETHHEE 17). BHEENE(Liz Bl 2R ERIEBHERH Y . TR
BEER TRBT 2 LB Iz,

54.  BYERERICHT SE0RE

5.4.1. IIRENRE RS invirro BBYERITRM BB

AT ORI £ O 2ERRREEMER (Ames) [RETHEZ LEFHREE LTREN
TIN5,

5.4.1.1. ERBF/in vive OBINRE

IEELERIRE BV Bin vitroRER COWOER+5Ch AR ROFmIIL. TR L 5738
WD vitroikBR., HAVVE2 BEOBEY 2in vivolB A EHT 5, Ziuc kb, [THIENIEEER
VA 7 A4 =T T ERIRILE 5 2 5 B, _

i BEERSSEETH A I L AR T ERRTC BT AR LI LI invime BB LR

B, BlaiE, REEREEZFR LY, F MLA TBHEZR LT DNA BEOHEL VL
EbdD (B Ames B, FOMOZAER DNA SERBRCIRME ; {b3E2
ZEMRBLL2B), Fo. invive TIEEZbRWE S 4 BEER, S 3EEIYEE
TEAEARFICL-ThELENA8E80RHS 5 . DNA S, mREOLTE
& ENATEMERSZETE | Galloway 5. 1998 ; Scott £, 1991 ; Muller and Kasper, 2000), =
DE D Ipr—AL, in viro DMERBIC BT ABIEERO T 4 0 —T v FIOVTHE
25, REKROERERITRBIEOEFNE 2 LIVEEE, REAKOBERLFTHIRE
PR (7 18) AEHLE LTHBIFHNE,

FEOBFICET AER, BLOB LN EL BN BEEEEEOE ST R
BOTHIUL, EYRERR L &b, BEEMRETHEZ L ERT DO in vivo
D1 REBEPERT ALY, T, —CHEREEFREETH Y, R vivo D/
ERBRAHRE NS, RAEKOHREEFHET 572 0T o 7ICRDDHTH D,

{53V in vitro @ﬂ%ﬁf#&f&%ﬂi; CHLABFRTHD, BEMRRYEIIEE:
FHHRT BN, R G BRI S L TR TR S, BCirlEOEEIC X D
Db LRy, Fhik, @F, EREEOEMLES . h viro RERIZEVWTIEEN R AR
TRV AMEERER A BN AEAITI. ML CENICRE S 2 LR SR in vive /)
EERBROBMRERIZL Y, BEMSERELA SV R HaIclERshS,

HHNE '

i REEEOHDL. B A0 BT OmER nvivo KERE 2 TEIEEIT 5.

PAEZENT A L. in viro DIZFIEMIGROBISFER T, +407%4 WOE 272VhaE, b L

ITESRA SR L S RS ET AERNH A BESIZE, 2 FEO invive FERMERR
ANA, O, BT REA 2 B IO BE 2 -OEL A TITH. ablid,
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invivo EFNTHARIBBENR LN Z & 2T 5.

BBASAUREIC 72 & BRI ASHERE S LT 2 RO in vivo PUROIRIERE S48, 1L BB ).
EEEEE RS2V IRER S 2 B,
5.4.1.2. S9 FEVHVRAEE F OO invitro RB OB RICHT 5 BiRe

S0 FEMALROTHE F O L TR BN DB AT, RENEE LS D& BRI
IERBHEM LR DA »F nrd-ra ATEIT S 10% EomiF £ 8 LT, S9mix fFE T T
(R EOMEE - IHENE) SEELTOANI L AHRT S, -2 TOBMRRO BRI in
vitro Sl FOAR S A RSEM ORI E in vivo &0 FCHRTHHTH Y, in vivo R
RSO EN E LTEETHIE (E16) . |
542, Invive NERBROBHERSRICH 580085

In vivo /MNERBCHBEOBSIZL. IBRESMHRTIZL 2 b00ENEHETT 5720, BIE
- L ENERBRT— S IO TN & TirB (FE17), ElbHDVREREE (AR, SR
Ok S REERAERSEDNRAERICIL. in vivo ORAKRFEHRALVENTHL 2B L
VY, D TEo| BRABRSSNDHEAII., IEoERgF I RtfeEo kb0
I AOBENC R T A0 ST ARER DS (F 18), BEMOBR, HlA IHEERRE
o, IEEEEOABBERGE LT 2V I ERIGGEI S 5, Liedi~T, REKEED
REZIEERSH A L. Thebh, K TORE L R L CENRESRN G D ENERE
FTHZLILTRETHS S, ,

e LT, (LAMOBEENSEEOEL. BoNFROEEEEBRICALL, in viro
B I invive BREBROABAI2EEER LUMRAEE# T THD.
55 DABRERETRYD O EERAICEET 5 EMORGEERR

BRI SR CIREN TH BN, BAFNRR CEEOREBEOEMERL,
Ay RSN TIE S B BIEREEM OBRF &R M A B Uit A2 REGR 2 b AUB
HEAOEMNFEEN S Ly, (EBSE 2 EE3 57 O OREINBIRER L LT, in viro
SER T 51T B BRI EOS4 2 EER EERHR Sh BB B 1T 28R FHRETHEE
L+ Bin viveRlkBR, BIZIEa Ay FT oA HBHVCIRT NS Y EHRRO & 5 T2DNAREGERER,
FFUDSE ER. DNAZEERAM (FliE, PPR2 M7 U1E) | SABBRFICRT DRNERS
. 3D\ IEEEEE G T OBRENERDSF LV TOBT R EEND (Kasperb, 2007) ,
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YERE

Invitro DB ERSHREIRIZE (Kirsch-Volders 5, 2003) {2 5K » Tk < FEfi = 4,
ECVAM (Corvi &5, 2008) {Z& o T/ 5 bEnd, OECD TG-487 & LTHA K5
A AP TH D,

EHEER A O invitro BB CIIIEME E 72 1I8E, HAWITHRT HHER LMELhZN
A, BBEOY o B ERER T & MBI & 7 2 B EEMERS A E DD B BT
F5, FhANRDY b Fadg /)y, wLF Ly, P ERIONMECAD, £
ZOFEENS EOMOUV DDOH Tweats & (2007, 1) I E > TRAM STV D,
FRIE LT, miEAi o/ NEIE, BB TR 7 BB ERIC o T bEHIEIETH D |
T, MR CHASHZHEE LTV /NS AR R CRY B dh e W BREIC s
WCEMERIRE L B2 bha, <7 ADHA, MK CHB YR ERE FVC/NEOFH
RAETHY, 94 BRILL OB 2 LA BSIIE (B FRiskb MR
BEThB, Tv FOBE, MNEEET ARIERGERHC IR LI Y BB,
—EORMAKERHRDES L ORISR RYEIC LS/ MEOFERR T v b ORRRE
e FBVVCCRIETEER = & BHER S LTINS (Wakata 5, 1998 ; Hamada 5., 2001), fif
o, Ty b OMBIERERE OFRTIEH D8, 5L < AR SR BRARLIKTO/N
BRI RIRE 2 < FUF T % 3 (Hayashi ; MacGregor 5. 2006), Z D4, BHEL b LK
VIR O/ NI R R T E A R R A 5 2 DA T OFARE R
BEMIAEDH D EAMETHS Kissling 5. 2007), BHEDH 5V IMHE, BEFHH
BHENET= 2 TARBOWTROFESBRL T, £RBERIDMEOIE L%
2 TFES LU IR R S T X 21T OB NROBEIR A R T LER S
%, '

WL O OREN L, A XERWE/MEGERORNBSRENRFETHDL, 0L
RREEENEHE N3 1L LT, TomE Tl oh 2 iig X ¢l
AENnD X5 MO RD B,

HBROMSEITE 2 O nvive KRR D B0, WP rORBMICTHHITRESND
AR O L0 BEESHERINN T LR T A0 THS  BREEMEEZHE TS &M
SHARBAME DN SIS BV A RBRCHBMRE R LR T2, BREAVS
in vivo MIESEESFIRBCHEREA R 2 22 k3, ThbOFE, BERREEEL
BED RN E BV B A EBE O MR MIIC B LTV e D b ERB LI b
DTS5, DNA SHEINEER, DNA AR L ARG T ORNERARC
%< DMBTHATE 5 LV O RANSD B, ZnbTTD invivo REBIZOVT, EE
MIZaB a7 o Fa—UTERERy, UDS BEIZINZ, DNA SRR (=4
o FRBRB LU D U EHEER) . DNA AINE GUERA) MIEH LT~ iEs A
W ARG T RAERRRIC T A SHOERS LT UART— 20355, MBI
DNA #5510 3595725, DNA SIEIMTRBROMEEM DIRELE AL 5 B R
MEMEEALECTHD, MEEEORBIL, 70 U EHRBR TR R X
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NTWAR (Storer B, 1996), A v PR CHFERICIIRHE STV, FRlE L
-C. DNA SUEEBIRER SEERSIC B CEYZ I BB O 7Y 7R
% L B AN R TR T B, i

R ORI RS RA R TIRN 2 E Db, 5 2 ORBR TR
SRR SRS, L L, BL7 e ha—n-eth#F 7w b (Suzuki . 2005) %
B, S AT NSRRI FTRE TH ¥  BEOREBIEWHE 2RI T 4,
B HEORETSHEELHTHFDEL. BEAMERPERFM L HOBREMERDD
LEZLNTWD, EEESEEDOH L LT, TAXRNERETFRL, REERRF
R EBERET IV, TYEE N o YR BLUSEEER=S PRSI ohd
(Ashby 35J:U¢ Paton, 1994), #RIREBEHMEELH T2 OEOLFMETIE. 7
T k- LOBREE BN L ARBRSBEEEEORBICEE TS DS Z LR LM
WWENTWS W7 VEESHEWE, Bk, Etic= PaBra BBz 15
= hadg IE DX S REE . ARENEH IR o WO 89 B LTS
T F Ik D I LEWE).,
FERG . S L UMEIBIC 3813 B invive /NERRBRIE DSBS STV D (Hayashi 6, 2007),
e, T HOMBITEIT S DNA BERRL AV e LA D,

Fl— MEHBVRT LA ¥ a—a VECRIIBECEOH DBV H D0 B
BBV DLT, RS S = S iEdev {Gatehouse &, IWGT, 1994), W72 b=
— A CERER LT ABA S RSB CIE, 2 cORBIETRELAERIBELNTELY, &
7o IWGT OHEETIIT VA »Fat—Ya VETLVERBICHRIHTE S L &bk
SYVEIERR IR . Fi, HEEAWD nvive BEEERBR CHBMEE R T LT
Botr, THOIIHEHEOIEE= YT Iy ZHEeR ; TATE P @lxEsn
LTAFTE R, 2u b FASFE R TYRE @Bl —amo—) v loy
VTABOA R T UAMEES (o VFA LT BTN BET I, BLU=ba
XS ERE. BBV (&8RS D,
Inviro OIFIIERERANNEBRIC BT 2BARESY 1 mM L T2 HHRIVIRIMISIT LB 1
Th5, RROEEAAEIT Ames BB E in vivo MR EEN TV S, METRETE

25 L, FHEEEIRARIC B CEEBIERVAME L EZ DD T3 TOHFY
BT 2B, Ames BB S B I invive BEBERBR CIIRE SRV R,

in vitro DIFFAFFBRO | mM LLETOREH END X 5 b FWHE ONA 25T 5%
BAME) PMEET S FIERMEIE, IS, ERO 1 mM 13, BEREIR OfP o)
R ED-HREEL v #<_ (Goodman& Gilman, 2001), 7%, in vivo DIFRERART
—EACET AR L VBV (PhRMA ZEFPIA/TPMA ORRE) I &b, ~F— FEE
,mé@wﬁ%wnﬂﬁVﬁVFﬁﬁwﬁxww<ow®ﬁ$%Ebi5m\%5@@%
D TEERRIRE A N L A L A BT, BEERY L ORI QIR
AR —OREOBHALEIATHY, 1 mM O LR FCOFMIBLETH-L L L

Ty, B FOESHERERNICRET S0 nvive BB TH D,
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HAEOBEEERNAMEL, HAREOANEEL X E THEETHRBLA2WVR
Y invitro BRFEMRBCRH SRV, DNA BEDEIT- R EROBE L~
TRIEFTEECh D (BIZIZREERBERROY 7Y 1 7B T 30%878H1H, Greenwood
B, 2004), ARFEMESSRL A2 DI LR T, WEWE D D WL OMEMIZ L D
M7z DNA HBEUSAOERIC LY, BREE T2 HEFERCEE L B &R
AL b m LidB. 20X 5 7IE DNA S A BIET 5 - Lo k-7, TRbICR
Z DR DNA BECHRIL. HOBERELLETIERIENDHZENRE, IO
L5 AN ERENICEROH D L RERE TR AND LB LD,
i’ééﬁi%‘%’%%{/ﬁﬁﬁ DFVEEMEBAME TH-oTh, AREEFEEFRRRIZBNT

T, 50% & VRO IRRUETEITHR B Ol R A R (Amstrong B, 1992), —75, DNA
?ﬁfg FREES BTN ABMEA L MERRE TH, MIaEssiobhs L
IR TROEONEFRT A LD S (Hilliard 5. 1998). In viro MIEE TR
B (o RERRS LOVNERRR) 1238V T 4 50%OHTEIIR & LR 35 T LIk
BITH B, '

PRATR 2 F o SR A O 1, R 31T A MR E A ORI EAS (5
B P ORMEOE LA R & L CET S, Hl s (PD ; ¥ 10) LIF.
ENAHE HEEEOREES LU THATHD Z LAWREN TS, Fiz, Bl
BiIEH TR NI 3B EROH S I L RE BTN, U W BROBEETHL#50%
B ROSTHIHT YL EZ BB, TORHIt. FHSEEORERLIRR
OEFA IR MD %, invito MERBR TIHRRASZBLEIZE S BEEZRVWD -
EWTED, EBIT inviro NERBRITHOVWTIL, AMEITHIRAZICE < M THE& SR
B &M AREARSENRE - TWSORHEET A ENEBECH B, ZOTbITIL,
RS DR A IR OSBRI ER B2 700 A b h T B OERBEZ LI,
TEHBCRTANMERERHTRIE LIV Eiched (VU EREAW DA ICHER IR
3), BT, RIS U ERERIC L S AIRERE L (PD) 72 ¥, MIRRES
oo FiE TR A Z L L C& S {Kirsch-Volders &, 2003),

v U R 7 ar—wBE MLA) ([CiRY 7 AT A-EBLUA Zu e VERBD
2. LI RTRE SRR (RIG) 20%I0E B HIRRT 5 = & Cllg) e mvs
B SS IWGT)., Moore & (2006) DEMEEZRWV-ART—FEHAETL L,
RTG 75 20% KM OB E TOH MLA BR BB THh - T > HEER AMEIIED T4
¥Thh., ZOEREMEESHIZ OV UTEEEERES AME Th HEFICE 2L
720, 20%LL T RTG CORIERE R OEIMNL LN A A IR OMIR A HEICIT
S MERHY . FHIZ RIG DY 0% FOREOL TEAEROFEIBOLNLEE,
FOREOIHE L T L IR CE RV L B/E &R (Moore 6., 2006),

EEa e LT, B M%@Eﬁf)ybx TR FAORER TR 50%, MLA Tl 80%(23
THENFNRLLETE LN B EOSEIRICIIEENMNETHS, 0L 5 it
/v 2 —JERER OV T SR T O MmIE, R RY S LT, FEED
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10

11.

12,

13.

14.

15.

MRS L LT Y R FEINERA D LB bR Tna, RIEFHRROBSY
P, VORI B A PRV T B0 in vitro S EURHIREEERICIE G 2 < TTH, YD
RS AR TER LB ZLNRTVD

B LRBEROHREEEL D, ﬁwﬁl@%g%%wtmﬁﬂﬁ®tm®%ﬁﬁﬁm
HHCHAN, BEHARB IR UL LISHED TRRGEIR Gk 2 BUTF) TREFFOR
EERWD D LRV D, BNORE CORBIERERDBEWNHDMN, 73T
DIBIRET LR T D MBI, ERE2 50%0HTERIG & 5V ik 80%% RTG ]
FRTRETHRBRT 201, [ELRREGRYIETZ L EERTD bO TR,
In vitro DRFSRIEZAIPRRICIVC, MIRREMEE TN 5720 MiEE AV 5 LR
EHFRANMCEEL D I LS T- DHEE M IR RS E L T D
(Greenwood . 2004), S0%AESFEINEI L~ UL 2 B ET A R DICHBERENEZ VD &
IWA@%%E&%%L%@&&%M%T‘Wﬁﬁﬁ%éwi%#bﬁ%ﬁé&w%ﬁ®
SR N5 Z AR ESILTINA,
BEOSENEHIAAMER S a0 L RIERC, SBRYE L | B LS ShiRRE
AR L CHEEE LT U RO S BT HIC B AR AKRREEM D L PERTS
AEERD B, HBHHEDY L EROFMTREY VD, FEAIEE Shny DNA B
OEBENIR T HFREEDRH Y . 25 ORI invitro THREFE SN & SITRANR
BN A TR B, In vivo D U L SERERBRI TR AR R RO EIIAS
ELUTHB LA GENV S, iRz, Eifvao/ MEEBRiom e, HEO X5
P2 DAL OREREZ PV MERBR M L OE, LB OFERIBLND. TRbLE
P13 L URBH OB EO KR E » b LI LR TE N - TH D,

| HEHE S O AR MBI BT B BB RE AR WE O RN D

b —RMEICHE L 0 DRV ME OB R L THIREGR - LAVRENTWS, BTN
BT BI A EMRENTED STV A, EMAREERD LTV, BRI RHY
REND AESITIIEHEIC B OERS ZORBE TH D, Lidi->T, BEEED
invivo /NERBR Tl A2 MRS Z L TRV THA 9,

EHRBRIZBNT, BEORER OB TENOLIEY 77 L 7BRE STV
BEICIIEERYET S, %9 UiV MR REBEIEA 120305, T2

b, Bl KO IS R RIS E R T AR NS E L 2 LD B D,

RF AN T — AKERRICAR S 1B & 5 AR TR S RIREAY A5, Tween 80
D& 5 LRTEE TR TR AR R 50 30 50 1 BETH D,

N (B LUV EOMOMBIREESER) BBICEIT BB BaNT, BARSEHEIVH
BoORMEREV 2 SRINTE B 2 LR TH D, JIUiL, LROBEEE UF
HEGR]) &V B B R LER L o AR ERTIE LV, v =2 TR
BT, L3RR TA FEERBTEET Ao — FMEAS A Flomziy, 550
EAREE PR EUSTRAEE N A LT D I & 2 RN T A bt Vs &
LLARETH D, BHERBOR T A NiE, FORGEE/ NEEEIC L - CERREE
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16.

17.

18.

EREDICEMSh Tl b2y, AEEHCIR. S5 CEMMERIEREYT 7L
AT 2,

102 in vivo MRFBHERBRIC BT DIBIE RO BRI, BIRUEMpHE, ks XU
R bz L HRERDY DNA R4S/ ERFEEOENEFEC 2 CRETE D Z &0
BiCHh 5, BRI, BHEOMI L BBy Tl B R E % o
e - L BT IE. 207 o LRV ARBTIE, BRI L ICBEIRE
BLETRWD, EERICEES AR T S OREE LYY,

EHEHE SOmix 12 F $9 L0 bEl EM AR E L SEOHR TR Shian
BRY % 2 fIOMEER RV T B, £T, invire TILABREORBRYENRE, R
HRIEMEA LS E T B HEMD D B (Kirkland &, 2007), b F S9 & DLWEMOE Mk
L A PR 2 U R EEERITE A Th 5, BBRRROSE, GFHY

L Oy R — AERBITE, HDWikinvive) . HEHVRE FRERCH D BEMOGH

M7y Al OREOT DI, BEFERBMEE WG e 7y 1 LR
B b s RO SSMERERCANT-o (Ku 5. 2007), BB CIL@EE, Hige vz nviw
PERICESE Y TS, S9TFE O inviro BB CHBMER R LRI LEMEDS invive T
BEEEZHRLAVEREESD Y. FiL, RS ERShiavdk, ElREnTh
B ThED, HAVEIRBNEEEIN A EIDECHICIEE SN D7D TH D,
ZOEa invivo TIXY 27 BT e 2l LT 5, .

ORI, BEEEDEERERS U THORNEERRE (B4Edh ; s
72 ) A PR EERIRE LUSEERRIZ L D A5 (Tweats HIT JLHHRR. 2007, IWGT),
MEETCLE, BIEOESEEr A R b o NES B R OB RIS RIT L,
BB A/ NS RO A X 12T ¢ B2 6hbB, )
AEOFBREIEICHRARBRIZ LD LOMHBVOITREAKRETNNC L S LohERET D
L BN RO IR AR T 572D invitro 3 BN invive TO/NNESREEERET D,
#1203 BhEIKERAT 0> DNA HEES 7 a7 2 AW B insitu A 7TV XA E— 3
v (FISH), H2DW0EFER a7 ER~OERFEE#EHRT . BREINIMEORE
SUBEABE ThL, RAABSFRRIND (EAEFrBLUE LT T AF
DESIREART 27 ) VREBETY 100%0F 5 b a TR MNEIEET D 21k
<, KE70~80%RETH A, VAZFFMCITETREEMFIRMHE L LTROBLNT
W), RS LT, REPHOBERE EML5B inviro H 5V in vive BER % S2HE
45 BETHIUL, MEOFERIRAMERICEE Lo LT,
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7. RO

Tk VI (Alkaline elution assay) ©:  DNA SHEIERRBR 2 200,

Bl (Aneuploidy) : TS D VNTETEICEA RRAKERENLTHATHD I L,

AL xTE B Base substitution) :  HaHEFNZBNT 1 DL LOBREAMEOER L BE#b - T
WAEZE, THICLVEOLIIRAZZERENSHRINDWEERD D,

HpatsRa(Cell proliferation) :  FIFRSE L TIRMIE > < D887,

BhFEUA, %% b 7 (Centromere/kinetochore) : WA MEDES R L CIREAEORE~DH
B & IR OB AT TR T D RER ORI BB R R A KO,

AR EHEWE Clastogen) ©  RAAOBRENYINEZ ISR THEH T, BEDLFENE
CHRHATEE,

o =—JEEER(Cloning efficiency) : | BOMIEN Y o 2T 2816, @EEOHER

| R T O L iR T B,

a2 v bE(Comet assay) :  DNA SEEERBRE B,

Bt B (Culture confluency) :  BEHRTEIC L AT IS 2 MM B ORTRIREE,

SRR UE(Cytogenetic evaluation) : R 58438 L UBE R B D B diED
SERFERERIL L AMAT. DV NEORERT,

DNA FTA0(DNA adduct) :  {LFWE & DNA DIFRES LI AR, |

DNA £18(DNA repair) :  DNA 8% 0A0D DNA BiFI~OFHERL,

DNA $TWT(DNA strand breaks) :  DNA OHEHD 20 NI T ARGEINT,

DNA S45MTER(DNA strand break assay): 720 VBT, EDORO DNA RIEZ 77
UERHIFRIC L - TRl TE 2 REEIFNCER SE D, Thid. 7457 —FiBLT,
B> BUNEEAING VB RKENEE MR 5 R ETHES Mc R SN A R
BN TAT Ay METBEIRABET 5, TOKRE. DNA OEWVERE»L THED
B ICBET 5, B LRV TLEH O DNA B AZ S T TRIRIZET 5.

7 LT NERER(Frameshift mutation): BT OEBEEINT 1 BE 702 AOE AR
IR GEA) EEREUEERER @ina— FOEM), ZHC LD, ST LRRRD,
HHVIEWERENSRINS LN H D,

BIETERER(Gene mutation) . ¥—ORIET 21T OWEBETORFIPICA UEBA
7Bk, e LT SR, A, KR LD,

BRIFSEE(Genetic endpoint) : B ETIBENBROREITEOI TR R, L{“
FERIER, Qe RFH, DNA 40007, DNA &4, DNA fIHEOAR L)

Rt Genotoxicity): RO A N =X NIBHRR S RIEWRICE CI= B BRI LORRFR,

AN (Micronucleus) :  FIRAES O DNA ORLT : RBAELHEH DV IIRAKRETR 25 A TN

B :

SERE Mitotic index) :  BBREA (R74 F) cieWT, MlanRL Ty (4D
faZ-Ete s D 2K BRO S ER RIS
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FH A3 RPlasmid) : 57TV T OBEEOBET L ANOMNEET, 7523 FEEED
BETICBASNDI, BAEAOHNERT & LTHEET 5.
R DETEN(Numerical chromosome changes) : B O—{5ikd BV NI TS EOREE
B LRARDERELLTNA D L R T, BAKEOE— FIEALAR TS
Zé,
IRGEREE(Point mutations) :  Bin=— FOE(KDZ & T, BHEITHE—O DNA BEHIRE
ana, -
ZYAEFRILER(Polychromatic erythrocyte):  #EESHEOEPRIZH D VR Y — K% bR
FRIERC, RS L= EL@MRMER (VAR —L&k K<) EIZRNA OBEREICLVAS
WHBIRCE D,
MRS 3 B W R IRTE(Population doublmg or culture growth) :  ZhUTu{ohD
HETHHENS | BEAFHERD | fldrd SRS =B OME (RIS
Xo) 12X D RAEFOMIHEOFIE N) OMEE 2 OHETHI - fE, PD=[logN+
Xo)] “log2
{E5E(Polyploidy):  Befafkoe— NMEDHEEI R BE, AR OB L+ Ok, B,
Sy R RO | THBEAK) & LTSS L OV AEREOBESORIE ThH D,
F0¥a % (Recombination) : . DNA Il & T < BT b 2 WIS REEL BRES
RIG (HHXMMEMEE) (RTG (relative total growth)) ©  Z OFEIEIEMEORIENL, F8xH2HE
BERER (AERRRLAY BAWER 2 H B TOMBEAS LUMBREREICE-3<) 2R, £
i, EEEOERO 7 n—=" VRO = 0 =—BRERE#NT 5,
AR VESKENE(Single Cel Gel Electrophoresis assay) : = A v M, DNA SIS
=R ,
AfF () EREMFEERICEITS) (Swvival (in the context of mutagenicity testing)) :  E##
HaZ- & il & o 2 R ORS¢, BE %5@%’3%9\_@ Litgic v L, am
= HERET S D LIk DHET B,
AR F(Transgene) Wfﬁiﬁ@"(”éﬁﬁ#ﬁi‘fﬁﬂ@@fﬁﬁﬁfﬂ AR E I AR T,
TEHDNA G1kEER (UDS) (Unscheduled DNA synthesis (UDS)) : DNA #{EIZ L~ TH
FEND S HILISO DNA G6L B DNA BREEELBBEL TS,
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ICH S2 genotoxicity 71 K54 L OREERFBEDOZLEABRIZEVT, 3Rs %":5?:1%”?‘
% ICH OBBIHVWERSNEbOTHD, B0 L CBENKHE2E
BEEZDNOPOERR L ORERTREINTWVS,

In vivo COBYRBRIIEESOBGCEMOEMOBEERRS THD - LICREL Y 14
vy ZHUE, —KRERTHS invitro RBEFRETELOTHY . 550 in vitro REATHIE
ENEBHRRE 70T o FTA LV ERE LD, LALEREL, SRIhAEY
DEFHUTOZ L e X W ABICEET A2 28T 5, (D H4 FI 4 B0
T, AEOERTESTHEE LTS, @) HLwaRBREENT, ZOXRT L OB
ﬁﬁ%ﬂﬂ@%ﬁﬁfb%ﬁbéﬁﬁmﬁwu@mmeﬁmﬁFfﬁﬁﬁgmiﬁmﬁL
BUTHNITHETOEARSERRBRICEZANS Z ERBEERE, ftoT, AFVF
Fo—rTiRbn TV 38 eEo - BESERBNEC RS, (O 2 >0MBTD in
vivo MEBEOHESLELRE, HA T4 IR CBMEE- - 2DERT 20
BESHRREMLAND I L AR S L LT, BROOERR LB TR A
Faﬁ)wnnmm@%ﬂﬁﬁﬁ%ﬁwtﬁrﬂﬁﬁﬁTmKEQ%b<ﬂ%%&kﬁé
BEPPRLTBED %@ﬁﬁ%ﬁ&ﬁmumMﬁ%ankﬁﬁéntn_nki
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