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322 %iﬁﬁ@vr*ﬁf RO B ha—n :
- REHERE L A3 vz %jqé’é\zi@ﬁtﬂk OECD ﬁ»?&%é”ﬁﬁﬁ%ﬁ%@ﬂz ) 1~ bﬂcuT
@&%Uﬁ%é _ .
e RAIFTRE (Salmonella ljpkrmurzum) TA98
o RAIFTAETALO0 -
. -ﬁ,ax 7 A TA1535
e RAIFTAETAIS, TAYT XiX TA97a -
e 3574 7 2% TA102 FIEE (Hschetichia colz)WPZuvrA RP“D‘CB%% WPZWrA/pKMIOI
_ OECD HA KT A VRN IWGT 58 L ORI, WAV A ERIAER (Z—h2)
BRIV O, R AN BT, RITER O T ROMEET O e
- @ﬁﬁ&%ﬁ%ﬁa %ﬁ)ﬁ%@%ﬁﬂ%&%ﬁmﬂ ﬁﬁuiﬁvtuﬁﬁlv‘;%rﬁoﬁ“&ﬁﬁ%ﬁﬁ ‘
.L,'c%ﬁﬁbtwui EFRSOBAEMPROBRICESE | IR TS Ths Ly bi.
BEVHETHB, Eio. EERORRCITT L~ MERUT LA YEat—va it bl
Fib‘)\n—fﬁbf&;é (7 8R). W&kuis%b*%«I%F%M%htwui Fﬁﬁlx«\zm -
F'a‘illméz{ﬁfré MEF T h o —ﬂ/%%ﬁ{h Ltﬁ;ﬁ*ﬁ%%ﬁﬁ*@“a L EBEEL, '

iﬁLﬁfﬂlﬂ@%ﬁﬁb%ﬁ’ﬁ% , S - ,
. OECD XA R (1997) KONWGT @/Ai%jcﬁt (1 : Kirsch-Volders & 2003 ; : Moore &,
. 2006) k271 MY BEERTR STV S, MLA DRI DT @Eb by
%’3 B‘Jnﬁﬂﬁ7 7 H— (global evaluation factor) DI 3% B TS (Moore B 2006) :
- 'c&ilzﬁnn@“ﬁﬁﬁkowc*@%éné 1Y% bﬂﬁkmw oyb:@@u\ %L%ﬁ)ﬁ%@@*}ﬂ_ o
ou\'clt«\;é FHNE TSR .

331 %ﬁﬁﬁmnﬁm
B :ﬁ | - - L ‘
RiiiEc 1.2 aiiﬁ%ﬂ&‘qﬂo){'“ﬁ@ imiﬂﬂﬂﬂﬁfémf'ﬁ% i B 72V %Ai:.t %ﬁ&%}*@ﬂﬁ};‘c 1.

: mM R#ﬂi 0.5 mg/mL 72)" \’fﬂ’bf)“ﬁ‘« ‘Y)%J#ﬁ%]’ﬂ:ﬁéhé (=8 ﬁpﬁ) '

| EREORRA - | .
' %E?EXHT Y’*OD%/-\IL b\'C ﬁﬂlﬂﬂﬂﬁﬁ\ﬁﬁﬁﬁe taf‘oif‘b‘mi %mﬂmmﬁ—ﬁ%ﬁjfﬁ:ﬁ&# _
Byl %ﬁ%%ﬂﬁ PR B Ry ‘#'&‘E{é:'é“% TR DRI, P\JHEEE%RR’EJ'E%@’H&F Wk 6%&%



YT, (ﬂ:ﬁ&“rﬁn%@b%%‘ﬁrbf%@ﬂé@m X&;tii%*i\_%ﬁt LébéfDﬂﬂiﬁE@%T
TR, TET A,

fﬁﬂ@ﬂlﬁﬁ : ‘

5 \%éqjﬁ}?@ih@.ﬁgﬁ*%l 32/]\1“" %nﬁ“% in vitro OHBGR{ZFARE T, #pazE) i i)
BRSO S0%EBA VL 5105 (1 9, 10 &), MLA Ci¥, EEBARICBWTHN

B 80~00% (10~20%RTG) IT72% &5 LT% (&9 BM),

332 ?ﬁﬁﬁ:r"ﬁvf YEOT v b o)

. In vitro DSYREIIBUCIS B RAKIRBOMIBEREROTHEIT I, BROSREEEE
1B L L biT, REFFIEHEROETE FROYERTE T CORBROEMNNETH 5, EBRIE DL
L 3~6 R L L. BB B 15 ERIERS A BT 5, RIS ROk
- TET RUSEAFE T ORI 5 CIRMERS X IR s OB AT L, RIS LR D
FEAAET T 1S ERMEMOBSILBIRGECHS, I vito 0/ MEBIRIC b/ LIRRIASE
AEN5, 2L, MEOSEMIAET S8, ORHEIICA DY B0 . —RE u*&%ﬁ%’%i@&&@
BAZEDN G 15~2 \EFMIAMISICERZERT 3, Z3 5 0 i vito MIEDEESIRE T Ix
IUAY KT I AT RO bR YT D85 Ik BROEMEICH LT AR <
THM HBVIRBNI RS T E 0, XML R 5722070 2 — L OBFiz L
S THBIRETE 5B b 5, RARRERBR I, SZUTIan HE L b icfkk

(RPN A B Te, ) NI IBEATLRT 5 = £ 10 > TR OB RAB TR <2 Thb,
MLA Gk, TEIZRMER ORRMR B A B0, BRI LR D E TR O TR 2 50
T B, WERWE DR 3~4 K 55, RSTEIGROITE F R OIERE T OERI0E0
M3 CIRHERE D B RRREN R ROBAICIL, RBEMR ORI o0 24 B
ORI A TS & Th B, TR MLA G, () & L OhShan=—38%T5
B RE VY, G) HOEREABIE LT LI, IBUERR, WL R O ik e
RERIFEER TR LI BE ETD72< &b | BRI RT3 ns— 4 XSRS LB T
BB, :

In vitro DVEFUENINOEREB L, DML (B2 1257 B A0EENT, R LROBE F

RUSAETIC L ARB) Lk H i, RBNICHBRNES %2 BRMAMAEILTOS, Z0k
5 TR CH] BT OB ARE, IBIOMERRRIRD IRV, RRED, X5
VB HERE AV B AN B AR OB A B A 7 P b ARSI LR
DY LLMAE LB ing Lhtﬁb 5
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Hﬁ#%‘ﬁﬁﬁgﬂﬁiﬁgf DI, laﬁiﬂ% ﬂﬁtﬁ DT8O in wtro #i#l,%@rﬁﬂ]ﬂﬂ?t%ﬁi‘i—l— 25 \J@EE
fBER TS0, GERERGHRORER & RFFAT 5 ochiud) HEE l‘itx_’flﬁrf‘@fﬁl‘ﬂ?ﬁa’&
& HBRR O RGAHEZ FEF 5 12 D DRSS ékﬂ:¥®f7£—l‘"’(@[§%%ﬁﬂg 0)«773(’ L,



4. Invive ﬁﬁﬁﬁﬂ‘é@% ,

4.1 %@@Fﬁ%@ﬁﬂj@tb@ in vivo Rk
In vivo COEREHBIUC I DY@ RE DO, Rid/NE Za”:’ﬁ'ﬁ‘é%% VAR MBROFEAT I
WENDROEATHRMEOREICE L CED S R Sh3, B o/ Mot Biic i n #‘é T
BIRL LT MRS W AR bICBEITHS b5 X b5, MBI E R, ~ & 25RRMO
SEARIER (BYRMFIR) XET v MR OPFABROEE BN Th LV (53 21), @
BRI, thOBWREOSIETR R T H, BRI 5 R kR R Ry BHIRET
RMEERIT 2B L CEDRBER TSN TB VAT 5 (3 B, TWErIHE S
i boThiuL. Eﬁ%ﬁﬁﬁ'E@%ﬁ&o7uh%4bﬂbJ—)%ﬁm¢5 ERTH

% (OECD, 1997 ; Hayashi B, 2000, 2007), - Jetafhsineid, ?Eﬁ%ﬁ%&@émﬁoﬁﬁ#
. B?"Hﬂiﬁ%énnﬂ@rﬁ) /nfém:lawc%ﬁﬁrbﬂﬁa'c&é (& 11 L), '

- E DD invive IE’(K& ERER : . _
if,ﬁfﬁﬁ’]ﬁiﬁAﬂ*z (11—7/5 Y2 RBRWTE2 03%& L TR LT invivo ?&Eﬁiﬂ: in vitro Z’LU\ ‘
in vivo PGSR OFHHIC 1) % WOE FEWDICHDBEIRE LCBHEATES (k11 R
. 1288, Invitro THRESNIIERORIG, VERMFIZ B3 2 e in vwo‘%%%@?ﬂ?‘é it
BT V%S 2, Pt RN UGS %Efz:%k:lbh‘ B8 %j@kﬁﬁaﬁtﬁﬁﬂ K g s
B \'C&i*?f%ﬁ!ﬁiﬁjﬂz*&&: L‘C#:t%é’lﬂittb \, SURZE R - BRI B A EARETRIC
T ‘bfﬁﬂﬂ“% B, fﬁ&uﬁﬂiﬂ@%ﬁéﬂ’)ﬁﬁﬁwﬁﬁb VR 12.28) sy VSRR R s,
' 'lﬁlpﬂ:’&Uﬁﬁ%bﬁ& ﬂ"é?’L?Sb B, B2 28 AR DEEPME LR D, L,T._ﬁ!o T, &
2 Dinvivo RRTIIE DEFA, RERIEE LT DNA- Ei‘fﬂ:’&%ﬁﬁ‘ﬂ“é L h_iﬁif)o mhET
et énﬁ_§< GDXCT#IHD WRENA T KB =G b DNA ﬂ%ﬁﬂ%ﬁ%ﬁtﬂﬁ‘éﬁ '
ﬁ?%éﬁfﬁﬂab‘zvﬂé‘ﬁ%@] (M= 1)) ?ﬂ“ﬁﬁ&t}x?zm U ﬁm&%n:#&ﬁ . S U i vie
RIUAV =2y 7 U RGN RRBRODNA ERATR (ZH S 0RBIIE < DIk
BHTES, 12 %Hﬁ) 73=)J[]:b“é & Mdiﬂjfﬂ‘ﬂiﬂﬂ%)iﬁb\éﬂ” mﬁﬂ DNA Ey3 (UDS) *ﬁ%ﬁ‘b
'-ﬂfﬁﬁﬁa-em - _

43 In vivo Jﬁ‘fﬁ m&ﬁ“ﬁh—ﬂ%ﬁ /Tafﬁﬁﬁ'ﬁ:’ |
ﬁr‘?x 3 Fﬁﬁ’i’ﬁﬂﬁ”ﬂ"% (Hayashl fb 2005)

431 mﬂ;ﬂdﬁﬁﬁﬁﬁ , : ' ' R
ﬁﬁmﬁ@“ﬂ%ﬁ (—RRIC I~3 RS T, ﬁ{ﬁ%‘ﬁ‘-‘ﬂt‘ﬁﬁ’f#ﬁﬁéﬂé%ﬁ)ﬁ%iﬂﬁﬁfﬁ%@.
2000 mg/kg RITBATHE LT 5, - BKTHE L 1 ({ﬁJx@ifJWﬁEﬁ[OECD]) ﬂ%ﬂbﬁffﬁ%’é
J: 9 ﬁﬁﬁ%%&fﬁ“é ERTHTH éf:w:a LORMEE LTERS NS, 24y Ml
(Har[mann By 2003) BRNFG VA= M ﬁtﬁﬁd‘?ﬁ%ﬁ (Heddle B, 2000) 125V T b
ﬁfﬂﬂﬁﬁiﬁ“’“ﬁbﬂ’ﬁaﬁéhé ~
ﬂiﬂ’“@_n’c’m’ﬁﬂuﬂ%@iﬁ?ﬁa‘mﬁﬁl %ﬁ%ﬁﬁ:u\hzﬂ\%“@%é ﬁfﬁm{ﬁﬂﬂfﬁ%ﬁ %ﬁ'ﬁﬁ.
%ﬁﬁELﬁ&JzEﬁfJ 2~3 O CRET 2.,
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432 REHRSEE
AL a1 DAY

. Frvivo {57 éﬁ%%ﬁ@ﬁ@ﬁéﬁ%hﬁ#ﬁhﬁ%‘E@&@ﬂﬁ%ﬁmﬁﬁbﬁﬁﬁﬁ

DFEMAAMNRY BT bOERELM LOhiE, BRE0ARITE L MBS NG, 2058,
& O FIREXTENR in.vivo /MEFBRD OECD KA ¥4 L OBIEE Bie oW ThH LV, B0k
ﬁ&\mmm@&%ﬁ%@ﬁ&ﬁ@ﬁ(%5wm“ﬁﬁﬁ®&w%w’S@@%)T%é%@
EA SN,

BB b:t:j-7°5/a v 2 DA | )
BT EA~ OB E SRS 5358 35U i vito OVEFAFHBERIR 21T VA7 1

_/Z%ﬁﬁfé%Akﬁv%wﬁﬁ TRV B B PR B SRR ORI B 2

TR~ & SR D, Tﬂ_mbtgﬁ@oa W L O ThlTcT O T,
mﬁw#ﬁ&w%mmwmr *ﬁ%ﬁoﬁ%b@*thﬂﬂ@%ﬁ%%kaﬁ@T%é
LEZ BN, '

L RO oL go<&%ﬁmﬁkg(mmn(ﬁ%&5ﬁ@aﬂ
UEEA LESS) QE1339),

o 14 HEZLEORBRTIE, TEOBAII1000 mykg % BRARE 15,

iil. ST b AENCET SRA, BBV HLANOBREID b S HE Bk
ERE R, WiC, BULAYORTRANEREN RIRCID W21, SHMRERED b 50%
PLEMA) T 2561, BERRITIED L 2 bhs (ORI E#IcRn Shk
MERBEIRL,), ZO L) RBEBH HOMOBCH BN DEHE, RUDOEEEN
B HIIRVRY | VIR B 5 b B % R T A B & S T,

iv. FBRSOT-FVRLLGE, CORERE BUNGERD © 50% Lok (d
A ié¢ﬁﬁ%®%ﬁmﬁk%LTﬂ(md)ﬁ%F?%/Ti%@L@ﬁ%T‘

, Fiﬁﬁtﬁl%wéﬂ’b5ﬁﬁa<‘:nﬂjiéﬂ’@\é H0D in vivo TR LOV\T%H%CD;U%'S’“/ '
| AN Do (HIZ I Hatmann 5, 2003]), |

ﬂ&%ﬁbﬁwﬁﬁv~V/(%ﬁﬁﬁ®@ﬁﬁ)®Ak£0<%g£ﬂi +ﬁ&E%&

#%5&1%ZBM&P‘

4.3.3 mﬁxﬂmﬁﬁﬁmﬁémA%

SHEBETREHID L 5 7R RHRHE % 596 5% < DA, %%%5mim@%mwém&n
BTV T, TR, BRSO HBEROZ CRINS LS, TOB&, hod
BAREBRDE IOV THRIRTH S, RNKAOHEICIR B (1212, S 2Yutn
f#k (PCE) IZHATRMIROMEF) 2R HiBA1c it ARBISL, Mkt % 5+ 5es B EDLUF,
%zﬁ%ﬁzﬁwﬁﬁfaﬁfﬂ%rbé 72 RS AR BRI & E TV,
Eﬁ&%%%H&Uﬁ@ﬂﬁm@wﬁ@%ﬁ“ﬁ%%g%ﬁMTétﬁmLM%%&LTTE,
DHLDOWEZ BN,

i &5%%@@Mkﬁhbtﬂﬁ@ﬁ%h%mtt%%ﬁ:&@%ﬁ@%@%@&%ﬁ)
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OMEEIRAHEIR SN D, FIE, FAERERER G2 28 B s L < 138
BEAN RO B R &S VB A SR IR A ST 5 H3A. EAS 72 MR/
BOREAEBERIETTRIES b5, Thbb, EHRE THNCNEEBRT
REFL, AR GICBOCIIBENA R LT X 5 WA S 5 (Hamada B, 2001),
O BEE, BETHOV LT, R R IR BT T
; : - E@ﬁﬁkomf%&r~&&ﬁ&?% ENTED (14, 15BR),

. i prvitro OIEFUERLE BV 5/ MERABR

i SERVREIC X5 ERE IV B/ NI

" 44 ' Invivo %@F%ﬁ*@f&@%@@%ﬁﬂﬁf@ﬁﬁm% _

- mwWﬁﬁmﬁrﬂﬁ%¢m¢5LTE§t&%%mofmé mWw%%_%MT 1Y
| A ORI E DB R S RBR R OB BRI B, BT, i vito BERCTI AL
| S Iﬁ'f_ AR B:?L?Uﬁ! in vivo Bﬁgﬁ'ﬂ@ ]‘?LcGD%ARFi in vitro ﬁ?[.iﬁfﬁﬂlﬂ’ﬂ%ﬁﬁb ‘Z)m&'% =
:}’L'Cb VRUVEEET jﬁ%ﬁ‘ﬂﬁﬁk@%ﬁﬁ%#ﬁ%’(‘%é LJL"FCDI’E’OJ‘TJL DNC, VEFERERA GDJ:T ?fé:
'LT %%ﬁﬁk%ﬁé%ixm%#/:#274917~&m@5

44.1 In vitro ﬁﬁﬂé& ﬁﬁﬁﬁ*%ﬁ@%& (Xii%ﬁﬁ éi}’b“Cb VRWIES).
me®$ﬁ$mm ﬁﬁﬂéﬁﬁkﬂbﬁ%@ REROCR SRS L AT, BBEEY
ESETIbigE BT o_EChs, B MEAS— R ti“ﬂtﬁﬁh_ffﬁ%tﬁi h’tﬁﬁ ) ﬂéiﬁf&‘k
b REOERIIEEENTEM S ;ctﬁ'c% B,
mewﬁﬁﬁﬁmﬁmwfh@Liofﬁbhé
i “f‘lﬂﬂ@f&lﬁ '

a, %mﬁﬁ$maﬁ mﬁﬁ&rm %&T@ﬁbtm%&w&mﬁ%TQMLtﬁm-
("H*’&ﬁﬂéaéwimﬁ) ok Tééﬁ?ﬂnﬁkhﬁ@“%ﬁ%ﬁ%ﬂ%mﬂ'&@ﬁ fx%ﬂ: G
@Wﬁmﬁﬁrm SRR DERIBD. ' .

- b. @@mmmﬁﬁﬂ&ﬁ% ﬁ%%éwﬁﬁﬁbtﬁ%ukﬁéﬂﬁomxﬁ r@w -

. m%%ﬁﬁxmmrim %Mﬁ%@ﬁ&
. W R S :
&%%EXi%@%@%ﬁ@m¢zmmﬁmﬁ§®ME %ﬁmMﬁﬁ;<%ﬁTé
wichy | %&%EX@%@%@%E@MWR&M&*%EH “%%ﬁkﬁﬁﬁA
#T&ﬂé * T;H%ﬂﬁht ?x‘%nrﬁﬁ& Bﬁ*f%ﬁ < éﬁ'%fak X ’Cﬂ%ﬁéné & ﬁ%ﬁéh )
%, ,
.b.h%ﬁ%@kﬁé%ﬁ%ﬁﬁb<m%mﬁﬁ%gﬁﬁwﬁ%MExﬁﬁ~b7/¢ﬁ
STl X AR . |
o ‘éﬁﬁﬁeﬁﬁx FREHD E“EKB%TE r Hﬁ% Zsb \ :Hifw %A }iuTcDj:i’ﬁz‘nj%&b %m’)
i ﬁ&é&@%%@ﬂ
i inﬁw@ﬁmﬁanéﬂmbﬁ%ﬁmﬂm
ﬁi ﬁ@éﬁﬁﬁ@ﬁ%&@ﬂﬁ]&3¢%memm%%@ﬂm®$ﬁ1%%)
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PR EITEITRE S CORVES (BRI~ DR D AR BHRICE )
mﬂ;ﬁﬁ@ﬁwWﬁﬁ*ﬁﬁ&m&k&Eﬁ%%&é&w%wk%i&ﬂéo

442 Invitro BIGEHRBRSBE0ES

In vitro _ﬁﬁfﬁ{—ﬁ%@fﬂ S Leho T‘_i%A FRROFEERANT in vive (225) ORE
R 5, Ei2, 0B E*J’C%FE & hfuifoﬁiﬁ WIS T DEAER RN, . RN, ifiFﬁHi
(ADME) FRBRODFEED LG L TH X, '

45 hﬁwﬁ%kkﬁ%ﬁﬁﬁ%

In vivo /J\ﬂ‘*;ftﬁﬁ y@@ﬁ:ﬁﬁ'—ﬁ%&w UDS _ﬁgﬁ uﬂbfvj' %’)ﬁc@ﬂﬁﬁﬁﬁ . OECD ¥+ FZ 4 v
(1997) WD ~&TH B,

AN R AE R GBI AABIA T A AT m&%fsw IR R DRI RS DR
BT 9 (RoBIN iR R OHER S BHE) .

%@ﬂﬁ@:ﬁr MERRER CHE, BRI HHBRICE DY TR S ; fX1X DNA J:E{%/DNA i -
IO, %ﬂ&@%ﬁﬁ@(@xmzwsﬁ%)hﬁbné HEHET DAL,
&%&ﬁ%ﬁb&@%mﬁﬁwsz/bffm¢é ' .

JFREIE LT, BEAESUIRE RS Chhl, J: 23 f@#ﬁ%ﬂﬂgﬁmﬁ@;ﬁ%ﬁf bEAND
5,

4.6 RESYH
BB .&Wﬁ%(@mm;ziM®EEﬁE%%Tﬁf%£éMTw5%%ﬁ%£ﬁ
e~ S COR SR A BART DR, :Ei HERTATLR OB TR
AW B DIMERICHIH Sh o ~& Ths, T '

4.7  Invive RIRHERBRIZ IS 515 > WO DR L |
B DI DIB ERBORREST 5 BT, BERIEEA O THBRE X
035, SIS0 in vive BECIL, —IRINCILSHIOMD L CEIET %, BN T
OB HREESND DI, T HEIRET, T, REDUIREE (Cmax XX AUC) i\
THHFMICE %@%6&%@?3%1%6%A®$T%50%@@@%Aﬁ;$®$®ﬁﬁm
W Cd Do BARTHERER A MRS O S 5 BRI A AN D BT, AT M

| BERINCS 5 A%, BEHESUIARHENTE Y CHEE & R - RIS id, ”LEJCD HOBIERD LT

X, BEEE MEE)R e GRBOIE (432 RN433 ) ) KKit5,
F DD invivo IR TE! i‘ﬁ'ﬁ% COWT B[R LIRRIPER Sha,

48 L o ,
PEPRESRE, RO BRI T & 0T RERRSEK L 50, BIEAIO)
ﬁ%ﬁﬁﬁé&@%&%étwk\&ﬁﬁ%%ﬁﬁbf%iwCMAE£%L'

49 Invivo RIRDBHEHBOMM | | ‘
-~ In vivo -ﬂ.%'(ht AR SR EAT 5 ®ﬁu+ﬁf£ﬁ“ﬁﬁ‘%5%’&ﬁdi Eﬂ‘ﬁé’] u%fﬁiﬂﬁﬁ .
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MR ORI 5SS AR SN T UL, BB 1 (2 BRI RIRRL A1 < T b 2
Zbh5 (16 28), ' ' :

5. BRBRAE ORI R GBS B3 41 22 2
In vilro PR THE, 172 BB AT RIS L OB O O RS 5 2 5 = &
?bi‘g‘it'ﬁﬁﬁ‘*%@tt@?h BALMZENTND, BEFMRROBAT (nvio BT invivo B
B, KIS OBEAIE MERAMECHEND E 5 I, FEMICEEEE SIS By L5
EBRBNTOBREPAMBEERNT 2, LIzioT, 2hb ORBOBAY CRIERRER
:6: &%’Eéﬁ:ﬁﬂj'(% RV, In vito OREIEMALRICBRAR S 5 L 51z, REBRGEIC L > Tl m
Vitro E‘:’Cﬁﬁﬁi%ff’*l‘é@ﬂkﬁ'ﬁ%%t B ERb B, MATRRIL. W | EAZI%M%F‘“ ‘
&7 5?[@&%%&‘3“&5 T YPA A EITHBR, Eﬁ)é?ﬁﬁﬁ'ﬂ% & ?’;o?‘JlﬁA%?bm A

'fb%tbLﬂbr@rﬂ@/%mhﬁ%ﬁo_e%a%fa%@@mam,

- BAED invitro T 213, ERR DM LR DR e b L CRIES RO L 2R LTV 58,

 EL DB Thim vitro @[%‘féf*%@é% HIREERISIEED R in vivo BB CRRSES #LZ)ME%

bd, Sbi, B BWEU ETORER %ﬁ‘é‘lﬁﬁﬁﬁﬁ’]@{:&% EOHFRIBITEY . 2ok 3 2

-mﬁmwr%ﬁOE%mLowrﬁ yébm»(%ﬁ)%&ﬁ?é E#T&T%ékéhfv

A% (5.2 3, Muller & Kasper, 2000 ; Scott 5 1991 ; 'I‘hybaud E) 2007)

51° i%;%ﬁﬁ@@ﬁm . : '
BN TR, ﬁ@] tr: {0 L %ﬁ’@ éﬂ'btbﬁA U\_FGD £ &u‘%x Z-> }: BT
% 5 ! : ) . . .
In vitro 3 BV invivo T, IE’r_w:]ﬁZ(DEﬂ DAVRIBINAHED Bﬁ’b% M, %@*ﬁ#sal’ MEETE
i*&“’c@ﬁﬁ.ﬁ&ﬂé—%%ﬂ’maikow’c ailzﬁﬁ‘“\%'f %5 E% I ﬁ%rﬁi_u?k*ﬂ%ﬁ
ShoPEFORT, : R :
i &ﬁxuﬁﬁﬁ%wﬁkmﬁbrﬁ%%mkﬁ f%éﬂ;a&mﬂﬁwﬁﬁﬁﬁﬁ?
o ~&®%#ﬁﬁ&@@ﬂ@%h%é%ﬁwﬁm I

o FUEDIEV GRS T2

Lﬂ@hTh#@xﬁbﬁfmiD “MEm%ﬁﬁﬁ&w&mk%thhi\m&2m£ 

'%%%nﬁ%&ﬁmwwﬁe4%sn EMRROLEL,

52 Invitro Tﬁt’ﬁf‘%@% ' ' :
%rﬁ%&mwézﬁﬁ&ﬂ%rm %éﬁ%mTﬁ%himbrm@mm%ﬂﬁﬁét

' %&“ﬁ%’ﬁ@ﬁtﬁ%ﬁ%@‘f\% ThHDH,
521 % w Hlv ‘Z)@Jﬁa’%?ﬁ’j’" Tl cR BMT_I%‘T%%@#{EIE

e B AR CR NSRRI, DNA & ORISR S5 & & 275 LN BTab, SEal
Y RIS 4 v MBS RNIRY | i vive COU TS I A A ST
B e DOIGHOIIBIRS  BHIBET BEOFNE AR %2 5T Desbicis
BTh2, EﬁWTﬁﬁ“&U%E3Uw~@M@mmmanwéoMMEHT BN
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2 £o TR ENS (RAIF7 ABORBRTIE AF VL, KEORBFR TN 7.
R 7Y DI, HHEEE IV B ETRIAE BB I LS TS R ORI S
Ry, Eie, BUEUTEEO= M ETRERC EATEMALD X 51, AT R AR L
DEMEBUSHHEL, b P CORGRENE L BEEROBE b b5,

522  [EFLIRNIAE O B 5B TGS B s RS S DS
EMERERAED NAED WOE 12 L 5 SR ORE MR DS B L Tid IWGT s
ORCER SN TV (WJKHThybaud By 2007 ), Ebic, Eﬁ%’j{?‘ic‘jf in vitro ﬁ%ﬁ’f@ﬁ%@
FEROFTLHEEEEDE S L5 2V OO GHe DT b lE ST D, Lo, Vh
% in vitro %ﬁ%ﬁ’cw%&#ﬁh/sv\f% PUFCRT X 57 WOE 288 LT &’(ﬁéhém%f
HD, LIFOEAE iﬂ‘f\‘( BRI L7 b 0 TR S, ¥ IBE T3 edD—Bsinns35, '
i  Invivo 'Cfriﬁ_x_ W2 72ngE (pH ; BB ; 4rit)
1mM FCHBBEORAIE B8 5 BB, F i, BRELR p 3256 S0 54
A, ﬁﬁ%ﬁﬂﬁﬁwpﬂ%ﬂmﬂﬁwmapﬂkﬁﬁfé LRSS,
il ACBENRRT SR DL TOER
MLA {2V NTC RTG R0% LA ST Liciga :
Invitro SATBE SRR 30V CHBIQETA S 50%LL LE S i B A :
L‘E@%ﬁkﬁ%ﬂﬁ Y. WOE »HIR{GEMEO R LB & U, TW?EE’J%E%
FFvar1)ic 5, 2oL REAII. 120 n vivo BRDZEN CHoCha &L

523 Invitro DIEPEREROTA

In vitro R TIRHETH, RO X 3 BT BIERE B +~& b5 (2o _Zbﬁj'?;{ﬂ
@”‘*T%ﬁﬂﬁbﬁ.‘b@f 3RV, HETE T 7o O—B 72535 ,) (LAMOBESF DR

HOREHER DB T, HRHERY7R m vitro ANHEIE(Y: (BIARE, W DR S9) ASRiEe) &

B2 LNDOEE, (LAMOBESEEOIEED b& 2 T, MO,/ SRPRIE L2 2 b
%o‘l -

53 Invivo BB T BN RS RO

Invivo BIRICIL, WU, SRR CYMEE WD in vitro TRERIC 1720 ERSEREN TS L
SRR DY, LIedoTo b M OBRCHBRERAR 0, SBI, FREIT in vivo T
BHEASHTODRELAD L invive DROITRL Y LW EMER BB, hvivo & in
vitro DFSEP—F LW g4I Fiﬁ%aﬁﬁﬁk“)b NCH R o8 /j——-Z’Cliﬁleﬁéj’l, Sl
AR ‘c“ﬁ’LZ’) ~_ETHD WA, RIDE, imvivo ’C@;gbﬁlﬁljfiﬁl’»‘?l*it £, L
~ Invive BBRITEBWTH AN (misleading positive) F55 %8| X EE\AT_IT?“ MR I D, %
i BEEUEE OGS RVES OO A D b 75*% D, ThitiEmkEsE
XD ZEBHBITND (Tweats B, 2007,1),
fi. DNAfHIRDT 53, BEROPNIEY Fﬁ{‘]‘mﬁi@;"_ﬁ VNJV%%EPCIMTWW‘T’{% <
b5, '
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i,

5.4

54.1 )
ST %@ﬁﬂﬂ%%)ﬁbv:ﬁ@%%‘é‘%éﬁﬁﬁ%iﬁ%f&é & %ﬁrﬁ%e LT Jé:hf(‘:\é

54, i1 *ﬂiﬂi%}f‘f»‘/ invivo UDJE)UH@;‘}

ik %_ LtF'a‘ﬂJ%E’JME}ﬂ 3. DNA ﬁ,‘ﬁ@]l%ﬁ@fﬁ*%h%@%& th b M; % ({FJ
TMJ VIEHRBR R 2y MRERTIVO),

ZOXHN, EEEET 5 BIHIT BB T @mfi%ﬁ@l’cvﬁﬂ{ﬁ%ﬁﬁfﬁﬁ%%%’ 7
B EBEETHS (5155, By Eiugﬁﬁﬁ"élﬂaﬁ%ﬂﬁfﬂ?ﬂ%M:tféiﬁlw% h, Z

' h%mﬁﬁf%ﬁfékm%xk<m
BRHERS IR D BIRE

FEFLERKIRRE VD invitro ﬁﬁﬁfﬁ*%kxﬁ‘é B

I&?Lﬁﬁ‘fﬁlﬂﬂ%}ﬁb \B in vitro ﬁ’?ﬁfﬁ')%‘&?{tﬁ'ﬁkﬁéé’l fét?b)ﬂrb e 2: 75:/7"5' WOE ?§§7r “I“’)’:}‘(“

. BIEE J_le]CD invitro :ﬁ?ﬁﬁ (—F_ﬂl) 3032 RO mvivo MR B ENITA - L AHEETs

(FRiD) o Zhbid, iﬁLﬁﬁrﬂHHﬁfﬁE&%hﬂ Lt EI’@% éhéuﬁﬁﬂiﬁﬂ& LT%E%E’JJ‘EM%;’%‘L

i

'Ké%@k&%?%59m<

BEREAR LKL b OTHB T &%TTWE%%L%T%F%M Lﬁbﬁm,
vitro PRIV, PIIE, REHEREEIELIY, S0 MIA CBAERR LI L -

. TH DNA iéiﬁr%rw;w{h&%*c&é L AL B () :1:~.A7<“it5ﬁ ., ﬂﬁ

DEERISR DNA. {%%WT@E = s R e %7, in Vivo TH®Y x
éhfgb\mﬂ:ﬁ»ﬁ{ﬁmﬁm éhé!ﬁ%ﬁ@fx{’ﬁﬁmﬁv@pﬁm (%1 : DNA BREE, . FIREED
arﬁé&énéiﬁi&t@%@ BhiTbRb (Gauoway E) 1998 Scott B, 1991 ; Muller
& Kasper, - 2000), I_H%GD&‘—-ZH: in vitro /J\T%fﬁ?ﬁhioﬁéﬁ%%‘f"‘%@lﬂﬁﬂ*ﬁﬁho
WHE 72 5o k@ﬁm?ﬁﬁ&x :.t;'ﬁ‘;%z HEDHRFFSE % B, ﬁqﬁﬁ:@#ﬁﬁe%aﬂ*&%ﬂ?ﬁ

" %&5@%& (3 %ﬂﬁ) :bﬁEW_LE: L,—cw%ms Héftmj:m vitro @?ﬁ@ﬁ:ﬂa“‘:ﬁ%ﬁr -

hukL. B ﬁmmﬂ@@tﬁﬂn%{#ao Invitro SRR _iob\ﬁ%zﬁﬁﬁf;?‘e@mﬂmm,ewb: o

X HENBIRCh B, SRR LTRSS 5, R
BUBROBMY UCOIRA0Ch 5. MICMENOEBE X500 Uiy, 2

RERS B B AL B AT I, HECRE She T & ?NJEE?B éﬂ’bt n wvo /J\W%@Bﬁ'

ORI XY B i‘ﬁﬁ%’«%ﬁa%ﬁé Iz b 7b>+f\e_1=ﬁ{%gn5

LFEOBSFICEE T HIRAE O WOE 25, BBHERE 085744 L s @%’D FeRsm

| *c@m:t ﬁ@ﬁ:ﬁﬁfﬁﬁ%ﬁ T% 100 invivo FRBROBEIME X U BEFERRN

LERRTT LR CED, SRS BRSO, ~mkmm@m maﬁrﬁn Yo

_ %@?ﬁ%’i’dﬂﬁﬁ ) J‘%"’*}j nvivo /| Wﬁ‘?&:}% xha,

TR AR BT 5, D437 WOR 23780 EE Riﬂﬁﬁﬁ#& e l‘*%iﬁivbsieu\

7%&«ﬁ:z@ﬁ@mwmﬁ%mgkénao_@%A R OHER O
U GEE ow;‘%f;zﬁfﬂﬁ&) TITH, & m_\ in vivo :Ej‘}l/‘(‘ﬂ—/\?‘jﬂie’“'gyb‘:‘f[ﬁcg;}mé -

X3

LAEETHE, | S .
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i UREEIEIIA AR B AR AT O invivo BARE 2 BRI 5,
BB S &, BASHHBIC ST, IIAHIE STV i o BIRDRHETS
(4.4.1 HBR) . BEEEET SRR e f,,azg,

, 5412 59 TEMEALRTFE T CD in vitro SRR D Fﬁ“@ﬁ%ﬁ'ﬁt:ﬁ—ﬂ“é TR

S9 TEHAROTEE T O B TR R A Bﬂ’bfc%wi, AR LR ZOERTHY, £
BHEMA LS DM B, FERBTEER DA v F oty AR D 10%E EomiF
LLEBE LT, S9 mix fE7E T COEREO M UHELE RS LTV LRSS,
= 2 COBENRRRY B #id in vitro CORERD invive %@kﬁ?‘é%’é‘rﬁ%ﬁﬁﬁﬁfré ZETHD,
:@.% FgE BV D imvivo BERSGEE L7 (18 ﬁﬁ‘?)

542 In vtvof]\ %@Wﬁ%hﬁﬁ‘%ﬁﬂiﬁa}

In vivo “CANEORIIRT HH DAL, JEREBE RS 5 S LT 5wk
W HB BT, T COBERRT — 5 £ 5815 (E15 BB, WhbED 5 pm .
BEAL (IGNE. SRR DX 5 I RE RSN S B AICIL, in vito Yl dkE2atEgs

OGS LRV, /NI THEO) 3N & SNBEAITE X EOEMSREE LT

£ 50 XA EOTCEEY 20k AT S URERDS (FE17 88, #225biEs
PREAINC X 5 REMOBIIL, IO HBMRBISIE S TT &\ 5 TS 5, Lizddo T,
RtafEoE R :LLEEFH'?IMPJ V. Zh D E \ﬂ%ﬁﬂﬂfééﬁﬂiﬂ%ﬁi T3 BEBR COBRER L Lhik

- LOESRRER N H S LA D T b ;‘(_Iﬁ"“(‘ﬁ;%?o

L LT, A DB EFEEBREOTML. &b ﬁéﬁi%'ﬁ%f% AR, i vitro ¢
Win vzvo B O AR R %&Uﬁﬁﬂ% %T"*%'C HB, '

55 ﬁWE fét?.ttfjﬁr“%&b Bhf_ﬂiﬂg%ih%@'ﬂ‘éa_ﬂnﬂ)ﬁ{ PR

BHEGA LR IR Ch R, AR ﬁﬁ%ﬁfﬂiﬁ%@%@ﬁﬁi@iﬁﬂumﬂ L, R+
RREBL TS % DS RETHEORUF AR S N LA B LT :ﬁ@v‘rﬂcﬁﬁ%%ﬂ%mtﬁmﬁk
BROEREASEEND, (EFMTFOBRE BT % 72 ORENEARER Y LT, in vitro RT3
2 AHHE AL DS DIE -, Bﬁaﬁﬁ%ﬁém_ﬁ%ﬂm&md@ ORI THRERIREL TS i
vivo :ﬁﬁﬁ $il z b X = A NlBRd BV T Y VIRLEER D X 5 572 DNA sHEIWAER, FF UDS
2Bk, DNA SARAHE Bld, 2P Rx SR | WATERTIC I 5 SR R

‘ Hﬁi’%ﬁé@aﬁ%@ﬁﬁmzﬁw\%v«\;vvcoﬁﬁﬁrbs@iné (Kasper &, 2007) ,

[}

T

6. &

1. Invitro @fJ\ﬁuﬁﬁﬁFi.% LIRIbFEE (Kll‘Sch-Voldel’S By 2003) GL 3N THBNEA < n:I? {ﬂﬂéi}’b
ECVAM (Corvi 2N 2003) [ N =L, étzniﬁnité:n OECD JA K4 /437 (2010)
& LTHRIE SR,

2.0 HEIERREES D invito TER CREMEE L <) :tas[% PSR T S5 L Sy NN
*“"ﬁ‘lﬁf?ﬁ’éﬁ.{ziiia%‘%t@%ﬁﬁ B ITRE & 70 D BnE I A E BOBIL P DEFET B,
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”'fnw&ﬂyv\tpu#/y\wv¢y\&yfym8ﬁ:@%ﬁm15;¢¥@%
b, '%@ﬂﬁ@b(’m@ﬁ]iﬁTweatsB Q007D Lo TR STV A,

I LT, o N BRI DR B BRI\ C b EHETTAE Gl b
Fh, M TR ERER L T B/ MES A oRIERO IOl B BhREL 3
WCRHMETRE L B X bVB, v U ADBA, M CIIBYLERIERE BV O/ MEOR I
AARETH Y, 4B EOMRERE S LB AT (B Sk, s
RETHD, Ty NOBA, AMEEAT BRI M B IR Y RN 28
—H DYt R R IR R ORI i6¢ﬂwﬁ%ﬁﬁ)b®%fmﬁ%
| Fﬁwc#ﬁﬂﬂﬁﬁm AR ENTWS (Wakata B, 1998 ; Hathada B, 2001), 7 w b
DM L L éﬁﬁéﬂfgﬁﬁ?ﬁmﬁ%ﬁﬁifuﬁ%'c% (Hayashi 5. 2007; ; MacGregor 5.
m%)M%;n%ﬁwﬁ@ro¢&ﬁﬁ%ﬁ&v%5@%&%ﬁ%mm@ﬁéﬁxan-

. -zsmww&@%wm&mmi fl\#ﬁﬁﬁmllﬁé'ééé (Kissling 5. 2007), &4

 NRMET, BRI = 2 7 ARRO T ho B RR LT b, BRI

Q“@%%@ﬁeo%&?@5Vm»_mﬁ&%%mﬁféanwwﬁmmmﬁﬁﬁm&%v
- RETDLESD D, : , | 3
' /rsz;u:t?;b&-‘wxa‘:ﬂau\f_zjxﬁﬁ%m&e*fm:ﬁbwc% ' fﬁ&ﬂm—fﬁskrﬁeor

- SN (Harper B, 2007 Hotchkissr &, 2008)0 20 f;ftﬁé@%@yﬁﬂﬁﬂ% & Sha—

‘.'.fﬂ jE LT, oﬁiﬁ*@a;t+/ ) B:hﬂ:cu SHA R"{D“‘j‘ﬂ/’ﬂi@aﬁﬁ ém{) X5 tc = Mt _
‘ uﬁmcoaﬂﬁﬂﬁrb%ﬁ B:MD , ‘

ﬂ%@ﬁAﬁLWT20®ﬁ7/a/ﬁﬂﬁuﬁﬂf%éﬂ %n%%w&%%%%ﬁf
&Ekib THBLOENERBHEN DD Pk, KBS (S EhRE=1 T3

_ Eﬂ'ﬂ;ﬁ'(:f' ﬁéh%ﬁﬁ%k H%ﬁ*%ﬂ%?@%k EX. in vriro ﬁ%ﬁ%‘@?)ﬁ"\% Th

_ 6 ATayl (@3 4&044 1 @Pﬁ) —F. FFm 2 i:tﬁﬂ]ﬁ‘(‘@ﬁ%ﬁ‘ha/u'c
BY, Hﬁfﬁ%ﬁmﬁ&ﬁm%miméh5a%ﬁéné%AL%ﬁéhé

'%5@@% B%%m%ﬁ?ém%%ﬁm %mbﬁ%zﬁﬁﬁa%éﬁﬁﬁﬁ#%é
L EEZLITV S, BRESWREOBIE LT, T AR MEREA L, R
p/%ﬁ%ﬁ?“yﬁifﬁ%%N»ﬁDJ%&U%éﬁwFH%w%HBh6M¢W
L Paton, 1994), HeRliaiinisymge s Ay DHIMOFWE T Taba—np
BRI IS T BT ié%&#ﬁﬁmﬁwﬁMuﬁgTﬁé EBRREMEENTNS.
BT Y B, B, T FEPELTES hnf 3y
'—»@;ommﬁwngWﬁ@m_%@@wo*ﬁ@sg%m%a¢57ift§/

DX uem,

HRRORB hﬁémwwﬁ@ﬁmb%%énfmé(mmmﬂn2mﬂ e, =
VB ORI DNA RIS V5 2 L SR CH B, :

U MERET VA Y e S R 00 B A B 5%, B
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BOOBRT, FERIHERT D Z L1370 (Gatehouse b, 1994), 71 b t— L CRR
LI SRR OB CIE. 2 SORBETRE BRI LN TRE LT, £, IWGT
DHEE (Gatehouse b, 1994) THT VA »¥ ata ETLVABICRITE 3
L SNBIEPEEARMCERR TR Ein, FIIES invive BIEEEHBT
%@%ﬁ#%@ﬁ%otu:n%mmﬁﬁmﬁwﬁ:$uy7iv;:ﬁﬁﬁ;7»?.
B R @REFVATATE R 70 o7 AT R 7Y6E Blzdsg— o
= ERYDVVT AR uA R T YA (Y FALT VBT U BT U )
U= hu (B20I05ER BT bAhREEhs,

Invitro @i&?Lﬁiﬁ%ﬁlﬂﬂﬂﬁiﬁEﬁhkﬁ LSEAIREZ 1mM & ‘3‘65& ARARILIEL RO L B

W ThB, ﬁ%ﬁﬂJ*ﬁfﬁﬁﬁﬁﬂAﬁfiﬂl—AR“ﬁEﬁk invivo MBS EENTWA, = ofuie

BREAEIL, (HBIORBRR DI b PR ER RS AME R RIHT 2 = S o5

{EENTND, T BARBOUL invivo SEEMRBCIIRINE NRE, inviro DI

FEMIERBRD 1 mM PR TOZRI X5 L 9 2(e2E (DNA FHET 53808 Al

B BEETDEBRME, S6ic, BRO 1 oMk, FOEMRGOMIGEORES

EWHFRREY 98 < (Goodman & Gilman, 2001), E7-. i vivo DIFBRIRBRG—
RENCET HRLDENT &mBA%HFﬂﬁwﬁAww%m RI VA RFus
B DD DFAEAD X D12 3 HEOTRIED B\ BRI A LI 45 o
EBRBIVT B, B & OB S OHBIRBROHH L ZHTH Y, 1 mM LR -
LU COFUESARE Th -7 & LT Hh. B hodzet M2 B HNCIRTE T 2 DL invivo B
Bch b, beﬁwﬁ%ﬁ(wouTmioﬁ)@E%mm%ALi L U@V
REEZBETAXTHS,

B BIEDTREIER D A ML, %5%E®wﬁ%&%w%t21%frﬁﬁbﬁmm
D\ in vitro BHRTHERABR CHURI &Ry %, DNA WCIHERIER 5.2 5 X 5 4R —
MR E O L~ THRIHTEE ¢ A (Greenwood B, 2004), MIBLFRMEDWRS 75
T, BEMEAPIITE ORBIC IO DNA BB OREIC L) | &
{ERRMECIUR AMIEEIC B e T MRS BT S LB b 5, k) Ak
DNA IR Lo 70, ZHIBICE 2 % i DNA SEBOHTIL, b3 RIEREL. LT
Blafnshss &m%wo_®ijtﬂﬁw&ﬁiﬁﬁﬁ“mrﬁ%$®&6£9&

(EREETH RS ShB L HE L BRI,

Yute tk EH AR FEBEO I AN M Tl o T b, ffﬂﬁﬂla{f:“%"ﬂﬁﬁ'ﬁﬁ RUNTIL,
m%l@ﬁwmﬁ%ﬁﬂﬁﬁff%ﬁﬁﬁ%ﬁﬁ,:EINA@%\Kﬂﬁ&XHbA
JEE 7T LIV MBS T b m@mﬁmﬁb6héi5&%&?&@@@%&%&?.
BT L ND B, Invitro SRR CROARERERE O mviro IMERER) 7B
Ty R S0% OB EIRE 92 7 LEETE R bhE,

MRAGHIEE AT MR AR ORI & B 2 770 Ot 2 N
BBLNODBL EBMBN TS, MIEEI Y 5 MBETRAEOWER (3
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10,

%qﬂw%ﬁﬂﬂ%ﬁk@@:{b%ﬂﬁﬁk Wl LCRIET 5, mmfﬁmm%@{%npn 10 BE]
LIRS 58 0, MIREEOEE Y LTRATHS o LBFENTNSD, Vorak

@%%Tﬁrﬁm%%ﬁx&wﬂﬁmﬂm+ k%x%héohwh WITHL, Hhis
BRORK %‘%L%?ftﬁﬁ@%’ﬂiﬁ%?ﬁﬁ (M) %, invitro /MK CIIMNESEAE 1k im 5
SARBEMND ZERCED, SBIT mvitro AMERBRIC W THL, /NI 30
G RIHICHESINA L b, MIRAHARRE T 5 O LTS - L REET
BB, O, MR SWEROIEOTITHEE LA hh 5o B®
{ﬁﬁ%?ﬁﬂ%x 5 O ) L.maw&%@wn EHEwnwz dizhks () //\?:JE%'J%M
BEAICHERSNS,) > BRALARRL G, tkﬂbtﬁﬁ%ﬁ ;5ﬁmﬁlﬁm(mn

oRR AP E A H B CTBAT B2 & b TE S (Kirsch-Volders B, 2003),

LﬂALmJ7FTﬁ~&&UV4§UWIWﬁ#%6ﬁ~&%L%ﬁﬁﬁ%ﬁﬁﬁﬁ

A (RTG) 75 20%! TE (10~20%) BECRETS & a‘tlﬁw&@m&ﬁi‘ﬁahé-f .
. "(Moore &, 2002) ‘L\ﬁ‘f‘—ﬁ %%@gﬁ—cﬁrﬂﬁj—ék RTG pi g 20%%{%@%}%" -
© OB MLA %*%m%—%ot.efofﬂﬁ%mmm@mmw% 0, C O
- AR %ELOwTMEFm %bb%ﬁf%éhﬁuEéimm&w o%uTemn
| COBINERORIMABBND FAVIERORIE BRI 5 WERS D RIG a

w%uTmﬁﬁma?%%zﬁwﬁ%ﬁﬁwEné%A %@km%mv%&m
e LT, ﬁwwﬁ/érmm$@m¢m M@ﬁf%ﬁ%ﬁfﬂS%&hﬂAf
ﬁim%kﬁf%#%ﬂ%kf%BRL%%F%Dﬁ%kﬁﬁﬁmbﬁf%éo_®i9

RS [ e /a D,;~.—31" G- (clonal survival) Vﬂfbfﬂﬁéﬁ’bfgﬁﬂiﬂﬂ%u‘ﬂﬂiﬁ“% L

i, REEEED, A ﬁ@fﬂﬁfwﬁfﬁ'ﬁ%%KBTf‘ e %‘:i%ﬂ[léﬁfé ﬁ{ﬁ%&“ﬁ%ﬁ@ﬁﬂ

. A—‘d‘ﬁ: gﬁb‘fﬁﬂiﬁf&@%ﬁmg%ﬁ? W B—D in vitro @iﬂiﬁﬁﬂ]ﬂ@%‘ﬁ J?EB&< T b

@@@@E%ﬁ?f%éiﬁ?%%xénfmé T _
RO R T2, rwﬁ@mﬁﬁéﬁmt &E@tb@%ﬁa&@.

._ﬁmr&am\mr iﬂ%rmtibmwwfﬁmﬁh(ﬂmzuT)rﬁ&%wﬁ.
;W%mwé CNBEETHD, Fﬁ%t&ﬁ&ﬂ$@ﬁﬁfﬁ%#iﬁéné k%%
/XY N ?«T@ﬂﬂ%%ﬁkowrﬁﬁﬁawﬁu&w TERETR S0%DHEFEIE 5

Bk 80%0 RTG 16 Tﬁ‘b&%ﬁ?ﬁ%ﬁﬁ‘éﬁ_ i, ﬁ)ﬁ%aﬁ%?&ﬁbﬁ“ﬂf:&%ﬁ

‘@Té%@fﬁ&w

Invitro @fffﬂﬂ@lﬂ{f\‘%ﬁg_‘i&%kiﬁ‘/\f #Hﬂﬁ!ﬂfﬂl’i‘ﬁﬁﬁ’g‘%’) Thlb{u_ frit n‘*fﬂﬂ@f?)“‘]‘ﬁf('( R

- ._wﬁ&%@¢uﬁﬁ%é km%%twm@m KA mmﬁmmﬁﬁﬁﬁﬁbrmé

1.~

(Greenwood B5. 2004), 50%%@@*] l/*’\ll/%‘%ﬁ:"ﬂ'é f_&bﬁufﬁﬂlﬂﬂﬁl’[ﬁﬂﬂ (FfizE ﬁ@ |
ﬁ%ﬁﬁ)%%Mék]nmLﬁﬁﬁﬁ%ﬁzé%ﬁﬁ%%k@ﬁéﬁé%bf kA

ﬂﬁ&%émﬁ%whﬁ%ﬁé&w%ﬁw%ﬂﬁﬁmﬁyﬁé &ﬁﬁénfmé

@ﬁ%*%ﬂ@#ﬁﬁéhé®&ﬂﬁh\@%%gélﬁutﬁﬁéhtﬁﬁﬁ%

BB LTCHER Ui Y Bk 432 '?jiﬁ IV BYefa R R Enﬂf\%’) L RE R
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12.

13.

14.

ARb5, BELTNSY VBRI LIz, RIS E MRS N
BUAEN DBDR T VY R7Fud) o, RO Y B E IR e

HRHENRNEE X BB, HATED IV BROFMIE e, FERICEE S

72> DNA {5 OERMNE Z 2 /RS 0 | 2 b0 m vite THELREE SH

TR YRR ST S TR D B, In vivo D) BRI R R
RFADEDOEMRBRE LTHRERD 3 B0, —cik. Eiiman Mt

R RO X 5 IR AT, L0 OBBIBLNE, TRbLRENE
CREBORTEN LIS LIRS L 9 B b Th 3,

BIROALE I 2 O in vive BIRE WD DO, JWIZ DRI IEE S5
MR 5 2 L1 XD BREMAN RO Z E RIREET B0 T D ; MEBIEA AT
B LHMTSNBIED AMED < SHEIFEE VS BRI ISR L RS,

% VB invivo NIBBEEFARBR CHIREE TR T2 L 03 5, ThbOFIE, R

- A bﬁE@ﬁtﬁnX&ﬁﬁ TEEPFEWW%‘E'%‘E@JI[L{&—MEB@&J:‘E%J% L’C‘z VRN LA

TebDTHHI,

DNA S4EIBTR, DNA FIHRIRE DEARET ORI RRBRILS < ORI
FTEDEVIRERD D, ENDTTD mvivo REICOVC, ERIGICAE Shi
70 b= W E 7RO, UDS BRI, DNA G4IBRR (=4 v MARR U
A DYEHIBAER) . DNA (M GEARA) MERO >R h o VAV ws
7 ST RANERABIC T B ROART —F R HIRENE 71 b a—A R b5,

- MLA THHEER L, RCRERDI0=—EFEIT 20, m vito SR HHIFRER oY

BB RERVMEABICR LT, b T v AV zmy 7w AR TRRE AR
DX 12 in vive JERASRIEG DNA SUEIFRURE D bESEAE %X D5,
UDS BRI, K &7 DNA sk 5%, %51«\#:1::&&)1@%%11\6@% ?ﬁ}iﬁ (=2
z)ﬁﬁ&ﬁ@mA%_ﬁbrﬁma%zena

ﬁfﬂﬂ@ﬁ:mi DNA%ﬁ@Jlﬂ;ﬁ%%%ﬁ‘%’)t DNA@E@JLHE%@F%VJ HIRALE T L

SRR BRI E 5, MIEE DRI, nvito 7 /00 ) BTG

P DEREAEE M STV B A8 (Storer &. 1996), =12 » f‘sﬁtﬁf}iﬁnﬁ VIR
i STy FRINE LT, DNA fﬁ@JLﬁ%@ﬁ%ﬁ@%@ﬂ ri“fcﬁﬁfﬁ ST IEE
FERE %%Hilﬁ%ﬁa‘imﬁg’t%é

BB ORI XA IR IV o L b . B2 ORI E U CiadEineg .
SN S5, L L, BOFFIRSHET v b (Hayeshi 5, 2007) 72
DRIFIC L D MO RZYSTRSD B, I IV e/ NSRBI ST A2 T

PO EEZ R CE D,

A :)all/“lZ}l/H;*Z7k‘?"J“??§ AR S D X 9 Anakis s Criomi Ry \75‘3\. Tween 80
RGRAR L G ifi{ﬁ?ﬁ'—?—‘fﬁ%&az&iﬁél&%@ 05D 1 RETHS,

E e ) "C~ l@%@?ﬁﬂﬁ‘fx O BRYTIEMOBR I ASEHE S TS AT
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15.

16.

17

18

BT, %9Lt%ﬂ$$ﬁ?ﬁﬁ%?”%éﬁxé LBBB, Tibh, ki

- RO AS S N R IMERDFED NIRRT HRMIRA NS B = 2 8D B,

INEDVEINI, REFEWE A RS U2 CORMBRAERBSE (FAMEN : BoEen
REN A PVA ERRRURERIC L V4TS (Tweats Bic 2 287, 2007, f
T, BIROBERZ LS MRS b 0/ ME R R MBRAIAOMRE I BB RIT L, 58
T O/MEERIRMBROEEINE XT3 LE L BN,

STEBRD 5\ LR S HERRICI  IEMEE -
IME (RO OMOMIBBEIRE). SURITIST 5 B R FA0, ﬁﬁ%ﬁ%mmﬁ

| OB R R RIHTR BT LEGATH L L ThB, Thicih, BHENELES
_ﬁ%bt&#@@%(ﬁ%TT)%mwéﬁﬁ%@%&(&bﬂﬁ)maﬁﬁbtﬁ/

FARBEATE KN, ?ﬂ17wﬁmrm\_@;9mx74r%%%@rﬁgfa'

| T FLLIEATA MM DT LA RETHS, BEHROR 71 Mk, Zoas
RN & 5 TR A BB S TR B, Q@%mr@ %%
- Eﬁflﬁ@] s nng'f%mj‘ﬁﬁ'ﬂ‘ /7°}1/7Eﬁﬁ3°§_f5

D invivo ﬁ(ﬁﬂ@ﬁﬁﬁ KB 5 %WH@UD B ﬁ’Jii 1%?){ L?LL.@J%@ #MU\?"D ‘

. bEME R BB DNA B2 RIRREDRIA R Vi  SRICR B b 22
P BEThB, R, @ﬁ@@ﬂﬁbﬁ%ﬁL%mfﬁ@&%&ﬁﬁwﬁéa'
WRRHETETHS 5 & AR I & SRR DR G 2

Biﬁb“k%ﬁ‘l‘ﬁkﬂ*b'ﬂ\é L?bhlﬂb??ﬁ“‘o ﬁfﬂ)}: '5 Hﬂjﬁ:ﬁtﬁﬁﬁiﬂﬁ

l'w%ﬁﬁ%%k< LR DN EELBNS,

v M‘?@%%?b\i L%@.{ZFEFE%LJ: BDHOM Riiﬁé@ﬁiﬁﬂlfﬁ T3 0)#%@@%‘6 hd

S @ﬁ%@fﬁ&mﬁfétbk\mmmxmmwmr@mﬁ@méﬁﬁﬁf%a

- @JX_H @Jﬁﬁiﬁﬁﬂﬂ) DNA SHFF " 0 —F % NS insitu I~ T Y Fof g

¥ (FISH) RF:t*rfr‘ k 37%[’:’!’\0’)@%& lei".fﬁﬁﬁ’f?o E?‘a%%éznt/]ﬂ‘? DAL DI
"EPM%&'C%:I’LH: %@Wﬁ%#ﬂ“ﬂﬁ LT OrS (zpE %/&U\I: /7‘72%/@; 5%

Giiwy 7‘;7‘: 7Y VEAEEWETYH. 100%0)3?314 k HTE%HZJJ\W%:EE?*ZS R

' jtﬁs: 70~80%W'C%675> R J(ﬁﬁ@%@i&'ﬁ*ﬁ%ﬁﬁﬁ%&%iﬁk LR BT

Bode fUAHEE LT, HBPHIOMIEE %ﬁmémmmRmewﬂ%m%é .
THI, mﬁmﬁﬁﬂ%ﬁWﬁ%u%@Té P %#5 '

'ﬂﬁﬁtﬁ&T%%éhij9mxm tbS9iD%ﬁw%$m$%ﬁb %Emﬁm

TR SR WRD 5 2 *ﬁ@ﬂ‘mﬁf ) terxRy \Tb‘;ﬁ it\ n vitro TR _

T OUBRPEOES, 9#4#&3’17‘;@%!@@?67}%‘“'@:a% (Kieldand B, 2007), © |

*S9Rmm®tkk%@LL&%%&M%%%wtaﬁﬁﬁﬂ%mﬁmf%Yamﬁﬁﬁ

' %ﬁ’(‘ﬁﬁb\i@%ﬁ GEFRED I 7 1/ — 2 BB i vive 3ERREB1E0.) XiIE =
FHEB T BTEAORIIT 1 7 7 4 b b, el Hﬁ%wﬁﬁ%7u774w%MﬁL‘
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Wt B PR O BRI 2B B OB TH Y Ku b, 2007), OB
BUCILER . R AT in vivo BIRICE R A Y T B, S TEET D in vivo SRERTEME
ERERIEEDH invivo 'C“Pﬁéﬁ%’fi%%@% LIGWATREIER S U L B, imvitro T

- RSN BB invivo TIHERShAV), ERENTHIBEDCTHEOELY iﬁ
ICRBE SN B HE L IR SN B T Y . ZDES 73?@%/‘\ in vivo

T@)xﬁ%&m k%w%brwé
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7. HRBOMER, , : ‘

Td VUSHEER (Alkaline elution assay) © DNA S5l % 258,

R (Aneuploidy) :  HIESD B\ NN EE AR AR ST TS T L

B (Base substitution) 1 HEEEFICET 1 OBl EOWEAMMOHIL & B &b o
TNBHTE, TRICKD TEOBO LIRRR Bl ABERARE NS RS 5,

MRELEFE (Cell proli feraﬂan D RRBRAE LTI R o < BEEN,

BRIk, ¥k b =27 (Centromere/kinetochore) %ﬁ%@ﬁﬁ@&%&Um%@W@@«
DI & IR~ DHARTERICT BEREA DR EE ROk ONE,

Betfh (WS AEHRWE (Clastogen) %ﬁ%@#ﬁmﬁ@%%%l%t_?%ﬁﬁ BE
TGS TIRILETRE,

'::n::—ﬂ" sk (Cloning efficiency) : 1 {E@ﬁﬂiﬂﬂmﬁ H—/%ﬂﬁﬁiﬂ“é% S, BELED

B A YRR A T OB LRI E T B,
A v MR (Co_met assay) : DNA ﬁﬁ*ﬂﬂiﬁ“ﬁﬁ%ﬁ%%ﬁﬁ '
HEEMAERE (Culture confluency) :  BYUWREIC X 2T 5#[115@%}%@%@*11&%

‘ R Gmie S aEn A (Cytogenetlc evaluation) 75*1‘*%%&&0%%& BT DYt ipEED

ﬁ%ﬁﬁﬁkié%ﬁ &5wﬁ¢ﬁ®%ﬁ

. DNA tIM& (DNA adduct) m%%EkDNAmﬁﬁﬁébtﬁm%u

DNA 4 -(DNA repair) ;  DNA #§#%D73KD DNA B~ DB,

'DNA $46087 (DNA strand breaks) : DNA OBEUH 5V ARGIH,

DNA $U0BFR (DNA sirand break assay) = 7% VAR 10, BEORO DNA $5
BB ERE NS, T BIET A A F— R iEET ABEELR IR AT L A
HIBABA, %ﬁ@&w ﬁw%ﬂ&xm:%zkﬁﬁ(x74%ﬁ7th$E¢»%ﬁ%~
L. %= ;@@énmlﬂﬂﬂ B E BT, BEIKET 555, DNA O Wi A0 54l
h@@bIﬁéwﬁjmﬁﬁ@%zblmAmﬁﬁbtﬁﬁﬁ ﬁ@%%@#é 23 e
L0 BT ORI 5,) TR ThHH,

VLA AR (Frameshift mutation) ﬁﬁ?@ﬁ%ﬁﬂhl@ﬂﬁ?ﬁ@ﬁ%

OBMEI GEA) SRR LT S haE R Gitfm=— ) OE(L), JLL NN 71:60 HOE TR
CIRB, XV E’E?ﬁh%ﬁ SHHAREEND B, _

IR TN (Gene mutation) $~@Eﬁ%x1%@%?@@%@mmwméutﬁ&-

MR a b, ke LT ﬁ:t%%a“@ A, KoTe Edh 5,

‘ i%{aﬂﬁ?ﬁﬁ (Genetic endpoint) T%E:Téﬁ{zsﬁ’]m‘{ sl Ri:t’c@} F A ({ﬂx_}i ;ﬁ/{a

TFIGRAR, %&wﬁmemﬁ@m DNA &5, DNA HIMAD4 R &) .
ﬁ‘ffiwi (Genotoxicity) - : HROBYT BRI < BEWEIE LA Fis koo,
N (Micronucleus) :  FHEVE TR DNA ORLT-: et kB0 a Ml 25 AN B,
58es Mitotic index) - m@ﬂw%ﬁ(274}0bqﬁmf\ﬂwy%&bTwwm\(ﬁ@)

B A STe AR 55 5 K By DA S B

: iféﬁ.{jsw'é?k%T{ v, (Numerical chromosome changes) I?fa‘@—P{?lSr%Z)b \FiJ“ {zisa)zfu@_
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W%ﬁ(f)%?&éﬁiﬂ)ﬁ(?ﬁ%{ ELTWBZ & ; Hiac ;t Lt i o -- Mﬁi}%ﬁ’iﬁh'ﬂ\
5Tk, :

TIAIR (Plasmid) LAY F ) T OEEORET HBIOWNERT, 77 A3 Ridmgx
DEEFITRASNG B>, RS OB N T & LTHIET 5,

RGRAER (Point muiatzons) Hina— FoOEoZ & T, W Gi$—0) DNA Bz R
EEhA, ' .

%ﬁ% teaRiLER * (Polychromatic eiythrocyte) o ORBRAH BB B D U RV A B oA
BRRMERT, BB IR E RN ()R h*A%ﬁ(() EFELRNA @%ﬁi&@i Ay
BERIHBIHBTE D,

Rl (Pobploidy) :  Yefatkore— FWIEC’)%(B‘J?‘&E"%\ PR OR KT O, B
. SRR TIEREA L LTRE LTV BIRIEE BBk 2,

HRSERRAE DN B\ NI RIS (Population doubling or culture growth) @ ZHUTn<om
OHETENENS 5 ; HEV R RO — PRy« BN = SRR A (4]
) (Xo) 1T A B RO MK (N) DEEESBIL L. 2 ORHTE > fE, PD=
[logN=<+Xo)] ~log2

PR %, (Rgzcombmatzon) DNA 7 & %ﬂﬁuﬁ% < i@?ﬁiﬂb By iTi@@fiﬁ-ﬁ*

RTG (FRxHARTEE)  RIG [relative total growth]) @ = @fﬁﬂiﬂ@mﬁﬂ) PR, R
AR OFIFIHENSR (JLPEBRASY DALY 2 HH ifﬂ)rﬁﬂlﬂﬂdﬁﬂiﬁfﬁﬁ‘ﬂiﬂ@iﬁ?ﬁh£6< &
B LR 2 B OMBATROBIC L VR bhE, '

BN SV BSIKBIRRIR (Single cell gel electrophoresis assay) : =% » MBk, DNA @Jw%
RRraM, ,

447 (F) (ERFRRRICIIS)  Survival [in the context of mutagenicity tesiing]) . ¥

o AERLA ST MR 5 B AR ORIE T, WE, 33;25%%‘3@5@@1& fﬂlﬂﬂﬁc@b‘iﬁ)é
e . NUR SRR

B ARRT- (7) ransgene) : {Zliﬁlﬂﬂﬂ%iﬁﬁ—f‘ﬁﬁ‘ﬂifi@@fﬁf@{ﬁ? (CAZSA TR A SR DRIET,
- AEHIDNA ARRAER (UDS) (Unscheduled DNA ayntheszs [UDS]) : DNA#HEL -~

FBRSID SHILSIL O DNA A, 5 DNA BB S B L v s,
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