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T i 20 HLRAHE &7 LR AN (T2 A v b 1) 3R M OV 2L 0 U s RIS 0SS :i‘i,‘f: in vivo
BT LAY oy 7 T AR MR M TR DNA TR SRR (Ch O oRBRITS < iRk
WRTTE A, 12 BB AMbS. X OITEHTFRIEA O D AGER] DNA Ba (UDS) sl 1
FUHATRECH 7

43 Invive B{RFAERERIC I 2 RS
WH 3 B AT (Havashi &, 2003),

431 R bR
AR EER (RS 1~-3 RS Tl B OEEEE THEIE {)I&IWH A
2000 me/kg Sk Rl L 97%, {-:i-';c KilbHRE & i (S MEGABRIOECDD | [WIRRDELA- JTR T,
LU EREABETALECH TSN AL S RHE LOCTEREINS, 24 v R
S 2003) RO 9%.4’4%9“@.,8;55&55,{;? (Heddle . z(mo) L2 T ]
LT
& r&/\[ﬂ bt F %ﬂfﬁ\ﬁﬂi’ﬁaﬂl‘ﬁﬁ]ﬁ{f it %) =1 éﬁf TANARETEHEA ﬁ(jﬁ‘i*ﬁi;(])}ﬂ o y HM:‘]} :
75 RN 23 DRI TR AT 4.
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432 }Xﬁc}] - “I}\‘

v a DAY

In vivo S dEVERUER & RO G R BRI R AT e B | BT 1 RRPE BB O FH B G P B
OFEMAENURT A T0OBER UCudud, @EZOREILEY S S s, £ o8s,
FORBRLEN in vivo JERERO OECD 1 FZ o o diife b flle o 0T By BL ROk
WX v OUEFLBHIREER S BEH: (A VL Mo BET . SIHRM) ThAHES
WA S A,

MR T s e v 2 DEG

TAREE AR~ BRI & T A S U m viro OVRFLBHIINERSR AT T h7ev A o g
Y BT AL, F OB D R AR AR SN ) D S A BT S
T AT & SR H S FANS R LIEES 55 v L o T Lo T s
REOYEAE B OV OB el SRR A 1T O BB CGERIET o b)) OB S U TEYTH S
FEZ RS,

Lo B OB O SRR SO CERGRTITER R (MPD) (BB R & 1)

Lmﬁ&uﬂtt%ﬁ>u 13 £:0).
it 4 BREL EoORE T, FHEOEEI0IE 1000 me/dkg & BRAHIR L -
. BRERLN D ~“-~/f“ﬁ4’\ TET DG, HOVE ;’}MU>%?%%M\H"E&H)%1/> il Kol

HEBRER Hi, ﬁm:\ﬁuhﬁﬁwm%@im, BFALC KBl (B2 b, IR B 0 50%
PAERCY) A8, @EEBII Y B2 s RSB S SN
I EE B <) 2R D A BRI FOREDINI B S A IO S
FrVIROERY | BRI D T 0 A VE A SRS T R TR B btk T,

v, B EOT - NG AERE . FoREEE (B DERERRIT) O3 50% 08 o g (B
WEs il L S RO A LB L Ok OECD W R A » T o RO R T
PSRRI E N D B 2R X T S R movnve SERIZ OV T LR A A H
Avin A, [ e Hartmann &, 2003]).

BEA RV R Y — U (BREREHEOEEUT) OIS BB, Ha7e s

WEEH I ITEZ e,

433 I SR AR O 3 AT

‘Ujﬁ?ff/f& SFEALD L S e BB A FBRET 28 e, B S AV oA R

[TEWT, FOERE, SRR O BB O TRIHESN A, T oBgT, {La)rfe

fﬂ/{r\'ﬁi?ﬁ'@fﬂ%%@i IoWTHFERETHA, FIMERZ OB SN (2, SR S0
ek (PCE) MR i ER AR ) 2T & i, HEERA T, n’:ﬁﬂfﬂ"ﬂi'f’?%Efﬁ"f‘f{sz|‘"JFF% bl T
F9 2 {2 2R CREET & Th A, RS R RIS E R Tu A auE
SRR AR N OB F PR Ay e 00 (R SR RE R T % W /i)f MO AmEREE - O TR
DLDBEZ LD,

i BB ORI R U7 s B DB L7 BT, B A RO (B 3~ 1D
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OMAEH R X4, Wi pd, RER GG (W20 28 0D Cfgeds L <l
FEA O RE( -:ffhfﬂ*—i/h@ BRE M AR R A BT A S B Al A
B

11
RO ) :‘Si%’**?%‘ N AT REEVEN S D i?’;wl)\ B O N AT S
B b T RO RE ST BV TR A <*?§3:-§H 55 HIHFEMEA B A (Hamada B 2001)
IOLSRBE. % N o T d&'{ﬁ{ﬁ\ﬁ’ HR IS R R A

HOBHUZ W TIAET — % 2l 5 2 L8 Ca 5 (FE 14, 15 88,
. Invio OFIFLEBHRIE A AV 5/ kbR
ni HEIIEE ST D ARA T DO NS R

44 Invive BBRES AL OG0 )/f“‘gfﬂj?ﬁﬂﬁi‘fﬂé'C“(/.)*Lii""'“r'_""iflf.l-ﬁ"]
In vivo grU*}*' iu{rm; %’nﬁrfﬁi Z TR A T . novivo BB BT B
; “U]V’)'\}};‘K?{J’*‘#’\ﬁwf\‘f] )*‘ég’f\) £ ,( A 43‘?‘#5,\ in vifro AEETCEHN
b in vitro | »';‘Liﬁh’ M FE w5 Gl A b 5
L \fzb wi},f-‘r T *m ffl"ﬁc(j)ﬁéiﬁéhﬂ? E2F J\iﬁ‘}”(?m o LRI TaR-d L0 2, A oo Sk

441 Invitro ARV BRS BEEOBES (U txﬁh*ﬂ TGS
Fnvive CERERFTMIL . SRS B Eﬁ?ﬁ%ﬁﬁ TR M O e 08 4 PN B
PRSI RCI TN D E Th D BRI OA E NG SN D EEA T
FL. WRFRON T RN - g T S
Invive OBEEEFEIR Ol L Cithiu s,
i AR R
a AR LCTERRUE DR Tl RO L7 B OSBRI CRBIN L 7Rk
(’?’i'%iﬁ&f:su\etims:ﬁ@ BT D AR ER R A IR ER OB G oA B B b,
R E TR B B
b. oY i vive Eﬁi&;&ﬁ’?’ Eedli - BTS2 00Dl U/ 20 A3, 2, #sei
BRI ST LB B P TR &
0o HRER
a ERME LT O E o b G TR ORLE, SRS L RS

MR TH Y | #EEREE L# OBE I O P BT b I L B REERE L a1
TS, FRERL, RO MR AEEIC Lo IR AN A LR AR
Z)

FEE g

b, HEAGRRRIC G T S aSRE
T T O D R
BLREES, TSN D ERRERR L WS S ARSI PO FER®RS 5 h 5
L BRI SRS ORIE
1. ) EOERED S B D Y D EMREOFRI
i PR AREUIREREORE 3.4 30 Tnvvo BEER ORI OB

L <07 o i e I o B A — U

L.,_...

i
=
=



BB U AT ARV S (2 TR~ 0 B 0 ARSI R L T )
(i, I invive SBLGTHRERBRIT L A VB A e XL D F B LA,

142 Invirro BLapERBEM M OES
In vitro GRER CIBL BRI RN B BN A L RO B BT vive (B4) ONkE
AT S, Ei. O BB CHER S o W BT A BRSNS 5 Né’%‘s‘ HEt
(ADME) sABRO#HNLIHE L Th &

45 Invivo WERIZF3V) A ERIURERY

In vive /MERER W R MEBER LN UDS BRI T A ELEREEE. OECD H A R4

{(1997) 19D <& TH D,

ARSI A R G BR LR A A L AN I D VO U R ORI B R B
FHZAT S (ks hnd R o HER 2 B )

F OO R ER O, BB LRI B TR A L 42 1 DNA SB{E/DNA 64
UMD ik, sl e 8 SRR (2 08 2~6 WEIHD) 129 s Wl ET A4,
5 A B 2 R 24 BRI OD 2 R o R TERERT A,

JREI & LT, fe@ i B REEASEY ThuE, Fo L5 AR ERORBR T LS AR

4,

16 Blssi

HEidrE, AR (OECD) o Bl TR S T A B E
ERCSTES i) ft?uf(/)%’ A BT S Bl e, S u?{”ﬁﬂ OB R
JH AT 80 B E A IR S A & T D

4.7 Invive B ipPERBRIC B B - iiﬁlﬂ)‘l"’i:ﬂ)l’?gf\’

INE S ORI O A RO B AL A RS ORIR 21T 5 SRk, @i H He PO T ER A
Bt s, WHHEG-0 i ovive BIERCCEL, AR ‘TU1'1?35JU)‘T.’]L&01)ﬁ7;L"C“ ERE 5, BT
MO B SN D OrL, WHT DR T, w0 R (Cma\' L AUC) (o ds0
CHMEERHCERO B DRI STV A RO TH S, FOMOBE L, B 20 i1
T H:D, B sEtE SR 2 M Eh o RS PR L A AN 2 55 5 b BEAG TR A
SERECT A5, SO TNEN I TV EA R 00 Z I 2 e, ) 1,503‘?’?(75%?:%%3%0}%L"C‘
Lvr A BT TEURES RO IE (432 X433 1065

F O mvive BAAERMEER IOV L A DR HISER A A

48 PehpEs

o AR R, R, BRIRINCUSR F e Ko PR A R L A AN RETAIAIOD &9
TRl il e R AR A 00 BEREB AL L TL S (23.45&’1:@%?@)..

1.9 Invivo BASROGME j(j HE o4
In vivo ﬂ‘r{*!r-?\ = e f_n'}:/j‘ﬁ Ul A é\’f} PRI S5 tEjJ/:}‘I’)/fﬁ,u Ao, iE Uif!}& B E ot Rt
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U OB T A R EAER s T, B T L 0 SRR R R B A < B Y e b
Z 534 (TE 16 BHE),

5. aRERRE RO A USENEER IS A A F LA
In vitro BERLCEL, 0T o WO AN T U AR K DA E DR B b B
SEROHIE Y Ui viro 2T i vive 'EK%:{)E)

MBS E OGRS A SN0 A, E

2
L KE OB NS AHETA OGNS L B E A9 2 T LR

EEROIVTOAENME A RINT S, Lih - T o0 oEEBROM A Tiipgi *f MERE
AR C & A In vitro OO QE%W* AR A S A L S BB L Tk
vitro SERITIBSEMEORRE LI 0T D Lk A, ﬁr"'-wthfﬁtﬁif}z:-:h Mmﬂ F A AR s R

P& A DB A D S5 LD T A L ERT DM, 5 LEER T L AT A
FL G MR U ORI B A AT 2 L BT 2 L o Clgren,

BEtE 0 frr vitro 57— A0k, BRSO R o & L
OB TG invitre OBRVER RO B RS 21D YA i vive BUBRTRREE X 4L A L BEM
D, E0I, BHORREL ECORER & B EER OB RIS T Y . 2ok
TRV A R o RS o T, ’/\ww (MU &334 = L AVB[EETH A b AT
WA (5238, Miller & Kasper, 2000 ; Scolt ©>, 1991 ; Thybaud %, 2007),

U aetE 2o 2 & 20R LT L AR,

5.6 M AR MO R
BRI 2 R, WU L TR S G, RO L 0B L D LR T

& /b

In vitro &5\ ik invive T, AR BH O A BERIREEN DL AN, SOV OESTT
A2 OMENE R OV PR R OV TR & Tl A, AR PR Lo &R
XA LUFA,

L VR OO RO & e L ORI BT A8, MBS T el R

— ¥ OFEFHEEK OGN & DB O8N

o PR GR USRI RE

B o fEn Tt E o WOE Ll aittian 2 &2 shauid, Bl
W ERLT SR e W i o, B ERO T,

5.2 Invitro FERAS AL O
B RN A B D A MRS T LT BEMERE L A R LT A o A Bl A T e
BERMEH OMTE A EFETRETHD,

520 KSR AN DIREARE AR T DA T BEERE S o0 i

A AGAER G O EERE AT . DNA L ORISR G A T F A TG A T B
U AT =7 oy BRI L0 SR E IR Y | invive TOBERRIGME TSN AV 2 34l
2 T2 OO I ONGERD LA T BT AR PRIE N AIETER Y 2 7 25 T 57 0lo
WCE D, BRACHA BRI o o = BINOBA R ST, TR I S O
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IR Tl EE &S (R F 7 AEOBRBRRA T 2F 0 ) KEBEORBETIL Y

BT O MR O DT SE ’Jfa SRR YR |0 ROGERT L
Apv, Ef BUOEHEE e = b oo TER R Eﬂjf/) Lo, AR A 2 SRR S

HEEER L BATTE L. & B TonBIsaE iml %»ml}; tLind,

522 iF }’L‘ﬁ A A P 2 R TG O i B ERS ML oo R

BERS R D A2 E O WOE 12 L 2 il B ORI oM B L Ok IWGT D i
I :&/ T (20d Thybaud 5, 2007 3, & 8I10, Fi07e X0 in vitro B8 Tl
FEROFNMEAREDE S LS 00O R W TT B EE STV A, LA ST, L
4 oin vitro SSRT O %zji’fmfuxku_’)b\ G PATFIRTE 57 WOE 2 EE L TR S A& 7
&5, BLFOBHET <AL LTy, HDEE P 7-om - b7 h 5,

I Invivo TYEE 2V Z o0& (pH  BRIE  fritidm)
[ mM FClLEREIEoOfingd SE-F A LB o, BRI AN pH £ B X0 A 1

k. SR T ALEIR O pH A BELEREOO TR H pH IS S T X S A S,
U HRVEEPEDVB R D R O A GO
MLA (28 T RTG 4 80%8L IS T L85
In vitro ﬂﬁ%&lpﬁ\ FERERI B CHRE B RADS S0% 8 RN S8
RO RHCiiEh, WOE w\a-ajﬁ{zik'ei'Eé'*rad)ﬁf‘;’;br'mﬁff;tw/‘vHy&?r(;rﬁn EL RIS
(A ra s 1) IZ0ES, o RS8R0 1 -0 muve BEREECHOTHEA FES T,
nb.

523 Invitro OFEPERE R 0NN

In vitro BRERTCIBME T4 O LS 7B & IR A BE 2 Th A (2 ikt
PSR LT D TR AR HI A P =B B2 A D ) AR SRk OF
H U’)*té}ﬁ?@ﬁﬂf)xf) B2 T Y7 moviro {CBREPE LY (AR, "ii:l’iffli‘f S9) A AL &
A L‘):‘r'L Bty (WMo PEER O IE I 58 2 T {wa!ﬁ Vgt e R R R Y 4

C‘I

83 Invive REETELL LR R o0 BEAR

In vivo BT WL A M ORI 20 9 im vigro S8R0 70\ S BEZE DS IS S QA s
VRSN L LA T b b OEANS B SR P, X2 BN T in vire T
BRI ZALTW AR E LD & mviveo OF0 A 0 AN @0 B A, e B o
vitro OFEEDY B 22 R E ORI T - A - oo ‘)“‘/'\'CHUFJ‘#L\ ait b
PR ENLSETHS WA HGHOIE, mvvo TOMEN e ),

Invivo #BRIZFWV T H{IAMHE (misleading positive) FERA & & 2FRBEM A S S, W20

i ‘i—’:if;f’.i'ixffi‘ POH OB S THANEOEIRALND 2 E0h 0 | ik m[isefi?""

ZEBHLNTND (Tweats 5, 2007.1),
i1, DNA“’?} RO 7 — 2 bk BEROWM BT RO B L~ 2 BB AN TR~ & T
3}3%
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i AR B U R A E R DNA ST ORSRICEB A I T D 2R A (B4
T oA U EHEER O Ay RIS E T,
OO A EEET - A A ST AR R o C O m R R M OV T R A e
AHIESEETHS GELS B, BRI ICERET SRR e s e Y L o

THMAD L&Ay

CNEYA R
54 EPHREHU IS

841 RSN A FID invitro BRE TS5 A BV S
PUF O8RS E A B AERE R RS BRI Ch A Z L AfHt L LU ST g,

5411 {ERINEITin vive OB
FEFLAGANAN A FH N 2 e vigro BRR T OBERS U PR 00 2 & 2R WOE D34y Tl
B, B inviro 38R (TR0 ML 2 B OWYIZ i vive sBRA B - b 247
CRada) o ZAus ik, ISUBRIEER R U CHERE S DB ins s 2 L ‘_)E—%i’-?ﬂ/ﬁk?ﬂ% 2

ADHBDEIRETEHAD,

i BIVERS BN E R A N LD T D T E Ao TR B AR L L m
viro I DLAFLAD, FUE, GRiRRE A SRR Lm0 £ MLA CEMWEA R L0 L
Tt DNA fBE 2 e B M cd 7 j"f‘f""ff)if?["?’m%fﬁi)?f) (5 0 = 2GR M i
DR YL DNA f/m,uitﬁif Lf S ETFHLEICBT S8 . B vive THER M &

LY SRR ﬂiﬁ%‘f!{/’)‘*“ SALD RN R B RO GEL (5] DNA GukBilsE . @ligo
IR CREA B FU A TEVHS If; ) DT L7 (Galloway . 1998 5 Scott 7, 1991 ; Muller
& Kasper, 2000). [7] &fcm A VKL mvitro ANEEERLT BT AR B BRI
WL g AL ’h‘fﬁ%(fﬁ Ve LM ORI T S 2 B, BORORUICE ST BT
JASER R (,/i 17 B8 AR E L ThHIT R0, GFHERE in viro OO YA LR BA T
ML ALNDRWCHD, REMEFEME LI 28R A 0%, S cids
HOEFROUME U THA 0 Th A, BUIZHBEBIOEBIEI L AD L Livieey, #
A, E L RN AEORNLAES In\.’itro'fii BTSN Ao (R R A s
FERCPEAS T DAL DR TV, BEUNCRRER A7 T B SRR X m vive AR O BENE
AN LU BEPEBRES A S0 D L basilii s s,
FEROBITIZEA A ’f'ﬁ?%&/&@“ WOE 75, BMERSED UM E R L OEST Do
T, @URERIERA ST A 1 00 mvve BEROREMIC L v | ISR D
EARORTIAENTES, THAICHOBND ICRBTTER TR Y . B0
(KB S A B R ETT A B0 invive /) \@w&b“j?“fmtﬁc txh A,
PRSI T LS D07 WOE 03200 ER . SO PERBERI M AT e
By anioid, 2 FRERO dnovivo BRERDVERR S RUD, D08 U S HRE ORI R O
ik Glas 2 DO R AR TITI. S50, invive BF A CHGRESRHE LR 2
EBEETHSD,

N
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0. BEEERFIN A PRGOS AFEER A BT oulE B e mvive B A 2 TEREET A
l’i.}'_‘_ﬁ”‘?i%’f‘f‘l‘ﬂ”% EL OB e A, BEE AR ST i vve ui&%?(/)i"rh B E e

44T HBHD | BLOEEA R XAy e 72 5

5.4.1.2 SO TEHEALZAELE T CO in vitro SREROEEVERS SLseb 5 Rt
SY FRME( R DIEN | U)Jffim’?w»k)\m)i TeEEITCE, RS RS F O BT Y |

ANEPH LA OFEME (B, ERENTTE RO A % a2 g 2 BT D 10%EL ol
FEE L - 89 mix 1’1’1? F 'Cl/)”i({ﬁfﬂd) M st Yy B ’j LTl o b Sl A
I T BINERER OO B AT i vitro TCOFEELOY jn vive BRI W A SN AR IET A T L ThY

HAE . HPEEAE A imvivo BRI L7 S (TR I8 BEE)

542 Invive /MEREROEAS B S5 B0

I yivo "CANEDIEIND A DD EEIIEL, HRELSEIHE R & A U REBE S L O A TTHE
PR BT Sl T ST O T — 2 & B84 (GF 15 B SilBEES 5 /b A
L U, dRERED) o0 LD 23R RINE RS EE DA DT, i viro kR L B A8
L0 EEA G LRV, AN TS ) BIMAIRE S OBGIZr, £ oM RE RO
LA LOD TR EROUEN RN S0 AT A ER S S (R 17 BB, 2 R
B AL JO 2 B EOFBRIE, BB OH BRIBIREE S SV 0 B B A, LT,
%{’Ei’i‘«dﬂ PRIDIEBHED & 0 | 40 2 VRO Criib MR S U, BREE COORERE & [

TR SN D E T A D LR T e A D

i & L0, ARG OB (SAEE SRR, B0 70 B AR A BB AR, m vitro X
i vive ST ERO ACEH R B A RO A B & Th D,

5.5 BAJSUERER TR B BRI B S 1B Mo o el

IR S 2B TR TH AN, DA BRERER CIHUG OB OB A L, A0
PeAE LTl s S AR ae ORI AU R SN S B U sy e iR R R A T R
S dtn EEN S, (EREErFOMAE A B '?;f)f:&’)UWH-&E?JLJI{P'J?%;IGE{%"% L LT, i vitro BRERICET
HRETEE OGO E RS BRGNS SN BRI B 2R THREAEIE ST D n
vivo &R, 2l A FEBO ST D UinHEEEO LS 7 DNA SlUAER, it UDS
AUE, DNA SETREGYE (120, PPoRA b 700l | BEARRGE CI350T B R SRR U
FETE RS- 028 {;t.;ﬂ"_]’f.’iﬁ’l' Dby bV TTORRATE £405  (Kasper &5, 2007)

6. 1EiC
1 In vitro BRIV BEER M RIS (Kirsch-Volders &, 2003) (28U TRz < S X4
ECVAM (Corvi &, 2008) 121 - TATRRPEAMRE SN, OECD #f R5 1 487 (2010)

L /ﬁ ......... “S :11’5. YLL:

2. PEVEY R S i vigro 3RBR CHIERVERT U < FIaabE 3O RCT SR Lk S i s,
B P RS TR L Bt L A 2 LJJ—\HJ PRSI A AV B s s AT
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TEANRG e Rud s e G S E L p BN T OIS, RO
A F OO OOED Tweats B Q00710 12k 'Cr’r’{’:’f&*“‘i;h T,

3 B E LT, i % }}fs}(/)f]\i”/ v, '%%-’*ﬂﬁﬁ'ﬂ’u\f»ﬁm@%%b:ﬁn VT HAHITRE TR 0

ARG u%’{d*i“i’:t’: B2 bffté AU 5,5 G\ ﬁLWi %*’f‘*” ::‘J\ Mkfv}r LT _fy*,‘m;;% |
MO[RETH Y . 4 ML ol A U Ef{}h TR (RdPE) ARdnER ]
WETHL, 7o OB AR AT S RN kk&t&%‘)m& i i "'{'"%)bl& RIS ST N

e OO e T R SR SR R OV R R L L D MR ORR IS N T s b OB LR A
TR ATREZe 2 2 R ST D (Wakata B, 1998 ; Hamada 5. 2001, 5~ h
OMAE T L <R S AU R sk A T L2 0 F (Havashi . 2007 ; MacGregor ©5
2006) , FEOL Y B IR g C o) \Bﬁﬁfﬁ[&?&%ﬁf.ﬁ:ﬁﬁ DT AT A 2
ST O BESIRE uE, PEEER R A (Kissling &, 2007). H#E
SFdugh e, BEREHEE = o T A EHR o xh(/}};/} XL_} LT, FadBiheakit
ENTRIOVE oo & & I LoD BB A HE R O & 2 20 Ol B O BSR4
PRGET DN S,

A AT A WA T MR B ORI TR o | BRI AfE &

% (Harper ©5. 2007 ; Hotchkissr £, 2008), =05 ) 2o {CHEEMRE)S 47 F -
BlE L0 o BT H 0B BRI o S TR S A L S e e R
M ORI LIS,

4. B O AT 2 o0 T Loa VIR B TR SN, FNF Zifw)?}l SR
O KO 0 R IEY S A AN e 4. Bl ERRENSI BT L SRR
A5, BT AR EFUDNEEE & alE I E RULL T O i vitro uﬁ\%’{i%’ FIRTETh
LA al 234 K441 BRG, F . AV a2 MECORERL G AT
B AR CREEGOTERAGEE AV SN D L PRI N /,’)*%:/?L_ﬁ FEALD,

5. & HREOES G LATT DAL AT, B AR WL - A RIS B 5
LEALNTOG, BEIOREOH & LT, TASARE Fivl, REEiia iy
ORCHEET S ML T RRE NS b VRO ER S S o AT B LS (Ashby
& Paton, 1994), FyBZREEHMREZ AT 0B OO E T, V2 b oo
FenlZe 88 L0 R B GEEOM BT B TH 5 Z L RO I EN T A

BUZET G AT L P BOREA, TR = PR A B b S by 2
DD AP AR RIS B - iR SO AR LD Y e P
PRNURAS e/ SN

6. JERG N OB BT 330 & mvivo (BRI X0 C0vd  (Havashi 05, 2007, 7. -
A5 OB T DNA HIE RS 0D 2 EMWHRETHh 5,

7. Tl MEMIET LA o RTINSO K A SRR S HeY 7
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EWOAT, GRS S T Ly (Gatchouse B, 1994), 7w b o— L T ER

L7o B2 o Crr, 2 »oRBE el s iug ohcl o, £ IWGT
O (Gatchouse ¥y, 1994) Tl /b b a2 g BT LD RN RHITE A

L aiu ok o ERR T < B THRE O A movve BHESERIERER T
e T L O Th ol THOICHESEOIETE - Fa 7 S TR L T
bR AR ATAT e R, T T e By TS A3 (R A
R U T A BT U ARG (A A LT T ) v BT L)

ReOh bw (BZOE R, BBV (E&BiGEns,

T vigo VRS RAIAEER BT 28 KB S L mM 2 ‘)J’anzﬂfﬂffﬁkﬂ TR FoE g
NG A, EEROEERRIGEII T — A A EEE & i vive FERAVE A0S, D OfEE
R T, R R TR o W 3 B RS AU A BT S 2 Il

L ERN T A, e LR L in vivo TE(SEMERER Clam i S0 0as . inwino U0
imeArmzmMuifmAw %ﬂék)hvﬁwﬂzmAﬂﬁﬁJ %ﬁh%
PO TR D Al iRy, 3000, BRRO T mM L, BEAEERGL ORR P o

WO EERIEE L B < (Goodman & Gilman, 2()0]), F o in vive O R R T
#}'?{'l’(_”(\:j‘i?-‘f AR U E T E A o RIEITEO S AL v R LA RS
KRN DO E O L 500, B AR E T T B RS A b f A o

EOEIR LD, BRSO SO IO B A L 2 ATHY 1 mM O R
LLLTOMER L8 TH o7 L LTH D b bOLSEE AN IIET 200 mvive R
BRCH D, B TEL 5 Q00 LYo X 57 oo i, L EuoEE

BT B xThE,

I DROBARHE SN AL, HORE O A G & E 2 3EECEHE LR

R TI R zlmuwm DNA IZIEBARE A 52 5 X 5 e
BRI SEIE DR L~ TRIATHETH D (Greenwood © . 2004), AR HEM: f’)‘\i;sf*ﬁ< Fr
T, HEIES MKwauwmea L7 DNA JEUSAOER Ly | &
{EatE Ot e MBI B L TR BRE L0 2 biihs, ok 5
DNA ST & T, RIS - 2 [ DNA RSO, i’fﬂf)[‘é{;_;jﬁi ) pC
SIEE I SO I EAEL, O L0 kim0 R el o B A Lo
R CHXE SN A SIEE 2 bk,

Qe R AT R REO 9O VT Clh-» T . SRR P atBRL T B T,
5090 L 0GRV BN A OB RS SR AR, - DNA R, ZEREWE A
U Ay L2 METRIRE Ty AR MEDIRD DS b A e O R A 2R s
AT EWEA, hvire FEE RO RE (MR TV EER K O mvitre ABEERERY Lok
T\%m%m%%mﬂ%hwk?é:_M@wL%xbﬂ?“

FRACHI A - A A R CUl, MR A RO A7 T e Al R
HBFNOHD ZEARMOITH D80, BRI fo i A AR R O N (4

Y omovitro B

L

[t 4
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16,

138

S P ORI OO B A S R S Pl U Tl 4, RS IPD ;TR 10 By
FRRERL AT A, FREEEO RS L LT "(J’ﬁ T4 ERREIITC D, ik
DI T, FI50% A B2 VDRSS Hr 2 B2 bs, S okdioi, R
B SR A R A EER O ST EHERL MDD & mvitro fl‘ﬂﬁ‘ifnf{i%fﬁ CHLHIRR BB IR R
DA RCA D LNTE S, S0 mvitro ANERRIC T NSRSy
ot TR CRH SIS 2 B . MREA BTSN > TN D & g8 5 2 F 2T
B, ZOREOIDIL, WIS RIT SRR LS T B O
W E2 DAy, AR JH%-’M%}“%H AU T 20D (U s SERE
}é’f}u HELE S A, ) PRGERE Cra, o3 U7 RRSE T X A SIS0 (PD)

b R A o T TR U-]“?J‘f" ZEHTES (Kisch-Volders £, 2003) .
MLA{ZIE Y 7 7 BN L 7 g VNS A 705 b b0 by B b s
A (RTG) 28 20%42irvy (10~-20%) BEIZGEET D 2 L Tl sifions
{(Moore ¥3. 2002 ) . /f\f(:?:‘“’/"’ % IR{I"U)}K ; .,'G-’f};ﬁfﬂ‘m'?}"}‘47) & RTG 755 209 Aoy e

fbﬁfi”f%’ifi"b;:w\ﬂtt :-afm E %%A%Wfl T ----M:JN 'g?;?#&fj%‘mx 20%L4 o RTG
TORGEIREROEINN A LALD BB OBBR AT ) L8230 | RTG 28
10%LA F OIS O T TR SLOV R S L B B E%H PR CE A,

Firmm & LT, ARIRIERE AR OB S MBI LR R T 500, MLA T
VE80% n i ET DR, O GRU T BERE R OO MBI I E B Ch A, T L)
TefEpa R o ——1EECE (clonal sunvival)  LSsL GO AL R A AT A
VL, RS S, RS R A b DRI I X AL A H:U‘ff‘d)f
G, gy B ';';;:'Ef} B aE A0 i viro | EFUEER ﬁ"liﬁﬁ%ﬁﬁlﬁﬁ E7p T,
WU A IRIE CE A L T A &R0 A,

ek by 03%«&#!’5 Aitcdh EVERB OB & B R E o7 b o s st
FRITHSH, BLGEERERCIL U Ui O MRS (k2 LUF) CHESE o
B2HL ZEPEECH S, e FORBE Ry EESN L 2 F b dh
URGRAY/N “51"”*"(U.)@E‘fﬁ?ﬁ%fiiﬁﬂ:“bt\'C AT DB AR S0% 0SS REIH] &
Db 80% 00 RTG Skl 4 A I Calir T A 7ol g LB A& Y KT - L 415
Bt A oo Cid e,

Invitro OFRMLERERIERIZ 35V T B 2 BT 2 7 hl ik, FRI e St
WA DTS D T E03E 47 IR A T VR RE SR LTS
(Greenwood U, 2004), SOYHISIENHI L L& BT 5 70 o0l ARG (HIRE O fig
AR B D | DNA W ESHRE A G 2 AT TR I C e - 2 - 05T BER
SR D DUNTIEA AN A BRSO DT 5 L LA E b D,

HROSEPHRIMEN S o 2Rk WA | L R S SRR
PRn BRI L THER U7 U o SERO B0 TN BV A A R R A - T X S e
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13.

i4.

OGB4, WL TOL Y BRI ER L 2, BB VER b SRS i 3R
A AN oD 7 LA B 7 CRE 00 U s SR A O T BES
P E N E B2 ONA, BHATED U oBROAFRIL IR W U ER X

TeVDNA BEOERE 2 ARREESHY  2n SO n vino THEIAEE X,

PR QA R AME I 5 aTHEE N B B e vvo O L RERRER I T U A B R

Zeal oL D T s O R = LT 2700 ) A0, iR, Eidni e BRI N

Ao BHBO L5 e tbofEk s A7 s, K0S ol Lng, ThabhaEmL
CACHE OBE S LI LI T L 0 @i Th 5,

;':Ji SROOFE I 2 O invive SR A S0 A OIL e F OB B A

FHAE A4 = S o R D B ES e  E AR AT TR D LJL\ A AT
gc‘!fEJ!iéfra“LZyﬁéﬁi/u% BN ol TP A O 2 B8R ORI R 2 s i
A HOD invive SRIR{ANEB CHIBME 23 D 20 A, T OOy, JEVTRY
AHE AR BED AN SR D BIARD T RE O R Ff IR T TR L © B A L
il 3% T B,

¥ ;Jr

A1

PANY

DNA & ltj.;’*&f,ful{.ﬁ:\ DNA ‘f j}[ M}-ni{ XA( [§3:! }\l_ff_h j’J}&’;‘fj\’}l E!‘Ei—wftgl% »t%’ EE dev_iféJx}
HTEDENIREDS AL, T 2T mvve AERIZ-00 T, EEICOE AN

T b ae I ETAVGA, UDS WERIZINZ . DNA HiEEAEE (o A o MERER RO
71l {J/ﬁl luii}?) DNA Hjj iM>~ “ ’F Ll:ﬁ) /HJH_ RO - liff!!é’“jb N Al N A St

v 7 SRR AR DEMDNFT 2 YIS0 b a—Lhiih D,
MLA CE#EZ R~ L. 1 wf\"‘“)L gAY A in vire A EDD EANEEE C
ORI A R X2 LT, P T v RS o e GE L TR AR

DR i vive FEEREIEERSY DNA BHUIWRER L 0 LSRN S 2 B2 LG,
UDS BRI, K72 DNA FHIRE RS, B 20O WA s B DI ZERE R (n— 2
) AREBHEO A L TR E B2 B,
HHEBEME LT DNA éiiiﬂiﬁr&m”* T4 726, DNA SEUIEUR RS 3o DAL A ) b
DVEEIR OB AMEHE S L E T D, MR IEORBL, movito T f%lﬁl.i%'ﬁrill%*“'f“
Vb4 é:ﬁ?*d')#%?'?i{?ﬁié‘i{ AT DA {Storcr bry 1996), =1 A R ChLsE e

i xFUTu e, I E L0, DNA BSR4 O By - e al S Tty )J»;J;]«J,CLF’EUVL
HERT SIS EECH D

AR O Pl 3 “’/ﬁﬂf%/uh%ﬁml Clfenn 2 &8 B2 OBl & LTt
ARSI S s, L L, EaITFUBReeis 7 o~ (Havashi &, 2007) 7k
OFIANZ R O a2y 8GR DA, A T 7 B L BRI RE T |
RO B e B T

A TF LR b v 2R A 2D 0D FeakK R T FIREA Vs . Tveen 80
VoS AT R eI e B R S O 30 50 1 BIE TR B
FEMESEE I 35U C L BREE ORI 7e F o HS TS m A e A QA B G TEs
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17,

TS, FOH U AmaV RIS S A D LR A, kbl Rls
L0 i S AR I ER O B R A M R AT ARk A R in s 4 A a%maﬁ

ASEEOIEINGE . B AR A L e O L RMmERAR s T (R B
Al A LA EERADEERRIC LD AT S (Tweats 10 t%ﬁﬁ\mWU 1 i
CEE, EROBSRER LA I HE D O O/ NI AT R BRI OB R s B A T L ERR
T ADNEEARMEORINA 22 B LA,

FHETER B 2 IR AR R T s T D I ME G RR

B %uf~m@ww“athHM'm%\wa51Vhf%w 19, Wﬁﬁhwfﬂvéﬁ
ODEINA R RV CE S 2 LA A 2 X ChA o b BEVE R A R
by Lo tgonditly (i C 1I) DR el oy H m) "M_;{Jiéiﬁl L=
TAEERT UL R, v a T AT, 2oL AT FESRBRCEET A
S MEL AT A FICAD 2 LVAIRE T b, BERBO A5 1 NiE, F oty

PEsa SRR L o ORISR | R BB S T A S Ao, EERERICIE, 5t
W Ci 7 B TR L L A BT 5,

{0 in vivo B RERESBRIC BT D REMET RO HEObE, BR L7 ShRE, e e
bl L ARES DNA B EREMOBIINANEER e RINTES 2 b2l
AAH D ETH S, SERHETS, SEEOMNT U BRI O SN e e BRI A
RISl = & A g, RO T b B T O R A L 2 b
h#“:}fiﬁkmtfwéxL#Lﬁﬁh\%ﬁw&L%‘ﬂ%a bl T AR
OB E B D EAER LV E R bNRD,

INEEDREREDN TR ORIRA L D L Oh RIS LD B e AL
vEL ENEEDTEE MRS T D 79000 vitro X3 m vive TOVMEO R AT T A,
] b A OO DNA BEBSE A7 1 -7 2 TN A it 52 0o A 7)) o sy
o (FISH) a2 b o 7B~ OERRGTE AT 5. 559 Shuio NMEO KEV 2 8
AR, OBV RESND (A e F R 7S RF oL S/
W70 o) IEEMEEHE T L 0% DN R b A TS T kel

KB TO~BOWFRVE TH AP, U 27 OB £ $F RS B L L GRD BTn
Tode PERERE LC 3R ORERE 200225 invito X in vive SRS & 2% 5 FEME

VL, NEOFERIIHA R T BT L T 2B D,

FEWRO A e CREE AL SO mix bR, B RSO LD B I EEA A L FrEoHiin
FAMIBER U700 R D 85 2 RO (W) BEA SOV TG, £70, mvine wim(ﬂ i
DY OB G IR R AT A ETHEM S B A (Kirkland ¢, 2007). & b
SO i v OB U (EHE YR R A O T BRI T TR D ARG
BTV R GERRE D L7 v A IV i vive SREE A G T)“p) Wik b
BHZ3 0 A8 RE 7o 7y A b BEEEEROREY 70 7 v A L EEBETL
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e 5 b BB R O BREVE A HIET T 2 O AHITH Y Ko 60 2007, ol

Bt rniEy, FRIRA HO T e vive BERIZEEVIA YT D, SO (RE F O in vito 3R IR

FER AR E DY invive TIEEEIEA R LA iTREME S B 0 . Ut i O

Al B A A i vive TERZEALS ey, B ST SR T O S LTt

AICAERE S D8 L R Z it S D720 T | 2o 109 728, in vwvo
TR AT e Tk AR LT,
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7. HEhoOMER,

TV U EEIREE (Alkaline elution assay) . DNA B R 4 B

AR (Aneuploidy) - FING: 2R EAT e AR SE AR T T A T R

BT (Base substitution) : WAAEIANI 30T 1 -0l FooB 350 oot 0 0 i & ko -
TWD I E, TSR N L O IR AT AER TR SN S TREME D D A

MIREAE (Cell proliferation) Al L CHEEIEZ > < HHEN,

i 2 b 27 (Centromerekinetochore) . BRSO R O K UMIRE 0 R 0 i~
VRL & 3 SaNAS S NG - Iy AT 07 S EUAT R Nl AP AS R GNOAL S

Befnfl (Wi BWas® Clastogen) ©  WOEORBEN A G X i 2B, @i
BB ORI RE

a v =—IEEeE (Cloning efficiency) | BB 7 v 2 BEET 2BIE, @R RO
S 2 N 20 R SRR T O U 7RI E T A

= A Bk (Comet assay) @ DNA BiUIRABR 4 505,

Hegtuhusa e (Culoere confluency) © BHEREIZL ?Sfi?"‘ﬂfé? DT DRI EE OO SRR RE,

R ACERR (Cylogenelic evaluation) - 475458 OV Y24 331 A s fhiE o
SOFEREIBE LT L AT, B0 W MO BT,

DNA {TME (DNA adducty @ AL5E L DNA BHAREE L7/ LRi,

DNA 421 (DNA repair) © DNA S04 DNA EH-~ 0 L,

DNA U (DNA strand breaks) : DNA WS 000 T UAGEEI,

DNA £ it}}l%r&éﬁ“ (DNA strand break assay) - 7007 DR LY | R0 e DNA #{5

AN SR AN D, TR OET o AT S BERE AT S T e i

;'.h:ﬁ%ﬁ\ AN S AR GKEEER Lk A o B (AT P T R LICHBS LA ERE
L, # 2ol S iiac Ei 2 50, AUKENT 2 i, DNA o8B 2 a0 9|
VEEN L. TEERLODIE ) U)&Efﬂ{%&ii’ L. DNA Of8d L 7- 88T, figa st - Lo
Y] ﬁﬁ%’@ﬁ CCEHIT L) TR EHEC R D

T Vem L7 W RSRAENL (Frameshift muumon) COELET ORGSR 2 oM
Bt frﬁ/\) VIR S U8R (Bco— FoZk), Zhiz k. iobo bl
2%, MUEEIVEDEA D SIS ol R S,

W PEVER (Gene puaation) B OB T 0T 2 OFERERS £ OBZINGT A LA
e, B el LOageiis it s, K baih A
HHARHE (Genetic endpoint) @ 08 L8 A8 00E JKUJ’W)( LEOY T A AFLAE, SR
COERRAESL GRS DNA SILIHT. DNA 151, DNA 1’&)53{7&(/.)/:5'5@&%5 X)
mﬁ;mﬁ (Genotoxicity) @ FEROBITCIGR e MBI U8B B,

(g Micronuclens) @ 7R OB DNA ORLf- et fis ‘M& SEEEE AT A F AT D,

Sy SRR (Mitotic index) @ A REEA (R T4 F) 12RO T, HIBRAE L Ty (HED
A A S Lo BRIIE DI 5 D B ERE O ZER OIS,

Rt AR OBOVES L, (Numerical chromosome changes) A O - {#ES B0 d B EO A
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BN D RAKROENENL L TS 2 8 BT, BeEHoF— FEannanTn
Ak,

ALK (Plasmid) A7 5 U T O OWEG f’ RO IGBG. T AL Fidds T
O FIZIEA S D M RO OB N - & LT 5,

BRI R (Point mutations) . #Blxo— FOEO LT @EIEE -0 DNA B
EENLA,

ZUEENER (Polvchromatic erythrocyte) ?:EE]?}""*V A OENN D U A — A R
ShFeainER e, RER L o iRl Ek (U —LER Y FIERNA ORI R Y

EHTHEIRTE S,

g dun (Pohp[()ldl) D Rk — REOB R IR & 3““1;-‘-’?@( EA
P PR RR o s TUIRR ) LTS L O S R0EA B

HARRSERART D Z’w‘él: MEEERIAE (Population doubling or culture growthy - 2t <o
O B CHEE SN D D L BRSO - AR SRR = AR AR O RS (W)
B (Xo) x‘k‘f’«?‘éﬁf‘c‘?ﬁ‘?ﬁl?aﬁﬁﬂ]%iﬂs& (N) DFEZREIE L, 2 ORETHl - i, PD=
[log(N-+Xo)] +log 2

R 2 Ufecm:t-zbinatim?) : DNA U & F3uisie < Sl DU A B 2 i £

RTG (FIktssimas)  (RIG [relative total growth]) «  Z OmRBEREEO SHEAEL, %}Ji%‘?%@’
%wA&mﬂmmﬁb SRRSO 2 1B CORMER S M USSR B < B
B FAMEE 2 BOMIARORIT LR LD,

LR LRk B (Single cell gel electrophoresis assay) @ = A itk DNA Uil

LfE ) (B hﬁ* EWEE -0 D) (Survival fin the context of mutagenicity testing]) - #
HMANELA TEe ARAE TS D D AR OB T B & DO ML MM ik D
W I RGEL D L D R S

ENE - (Transgene) © VSRRSO SR S HRBIO T s HCAA TN A O8R4 F

AE M DNA (RGRER (UDS)  (Unscheduled DNA synthesis [UDS]) © DNAHUEIZ LT
A0 S HLS e DNA SR, B DNA BREEH LB LA,
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