He4ENNE - HAFEEMHEES
OTAFE ()

MUOEFHEE (F)

0T UA

(ZB2hk)

TfM84F (2026%F) 6HA



FOARINOE: « AABFEMRAES
OTARHE & (52

[F%R L0 ]

*7 7 bF A (OTA) ([ZOWTIX, 20144EI2 H H Ok TR AL IR
MzEmEL., (277 ¥ UA] OFEEEER L TWET,

SRk, BT A (BAEOTEIEEST) L0, MEKXDBKREIZOWVWTOTA
DHEERELZRET D Z LT 27K E < 1T TR0 £,

JFHIE UCTHE 1 ROFERITHERF LoD, BRtx21T7o & & b2, F 1RO
HRFFIARRIE L TWD Z 2B E 2, FLbNE, REDOEEICHO VW TIX, #E
BEIEZEIT O HFI CTHED E T,

1RO OEEENII AT T, SFMEERVOHEMSEZEANLO ZERITEF
TRHELTWET, 2B, BIEOEE3MENE « HARFEEHMHEES (UUT (5
G3EFAES] W9, ) IKTEERNREZ Z TAWEEWEFEATIZ DWW TIE, BIE
ERMLTEBY £,




FOARINOE: « AABFEMRAES
OTARH & (%)

H X
BB DIRIE > 6
KBREREEREESERE R E > . . 7
<BRTEFEEHNUVE - BASEEMREREMFERE> . ..., 9
T 13
- 14
1 R . 14
2 IRITER BN . 15
(1) BERIREIEE . 15
(2) BNEFEOREEHARSAE ... 15
I, S R DR . . . 16
1. &, 9FK. 9F . BERX. ... 16
2 IR . 17
B Y. 17
A BB DRI 20
M. BEMICBAMBEOBEE. 22
1. EBEREEICEITARREIRE . 22
(1) RN, 7. 38, 8t . 24
D EILETORE - T . 24
@ WU . 25
B P oo 26
@ BB . 34
B HEME . 36
(2) BERUMDEICEIINSA—F~ADEE ... .. 38
(3) IR, o, RE. PR A0TAFHMEE S 1RGO BN R
€= T 41
(43) EREYEICETAERAFEDEED. ... 45
2. ERREIEICEITAEME . 46
(1) BB 46
(2) BRI, . 47
D T R 53
@ T S 53
O =ty N N 56
@ M 57
B A R 57
@ T o 58
(3) AttEtt - BAMEHCFRA0TAAMEEE RLEOEMEAR ()
............................................................ 61
D R R 63



Foalm N O - HARTFEHEMRAES
OTAFEA & (F)

D T U b 64
(34) 1BMEM - BANAME. 65
@ 44 BRFESAMERER (TOX, BE®RE) ... 67
@ 70 BARELAAMEREE (TOR, BERS) ... 68
@ UM AMENAMRER (TOX, BEE®RE) ... 69

3 VAAEEAER (S b ROMEEY 70

VAAEERER (S b REY . 71
@NBAMELAMESER (S b, BHREORS) ... 71
ODEMELNAMRE (S b, EBHIBEOKRSE) ... 12

VAARERER (S bk DEY . 77
COREMHENAMRER (S b, BEERE) ... 78
DaNERMFENAMRER (S b, BEEERE) ... 78
@M EMBENAMRER (v b, BEERE) ... 79
O EREMESHEHER (T4, BERE) ... 79
2 FRFENAMRER (T4, BEE/RE) ... 79
(4-5) EFEHEESM. 79
D T R 82
D T ;o 83
B M 85
B ™IS 86
(6) AMEHREZMHICFHZDOTAFMEF RLUEOEBMME () ...... 86
(B-7) BIEEME. 90
D BEFERERE 100
Q@ 2EAREERBRC/EERER . ... 102
@ DNMEBIE R MBS . 103
(8) EIEMICHRATAFHEZEE1RUFEOEMMRE () ......... 104
(6-9) F0ih (FiREME. RESM) .. 111
D R 111
@ BIEEME 112
(@) #HREMICHRITARMEFE RUBOENHNRE () ......... 116
(@) RESMEICHRDITATMEFE RUBOENHNRE () ......... 118
(7) BB S. 118
D OTADBEMEE bV RBR— T — 118
@ OTADEDAMEA SR L o 119
(8) B RO EE . .. 153

3. E MBI AR . 155
(1) BEIZEBFBIESEREE ... 155
@ MRS OTA BB . . 155
@ FREOTA R 157
@ BELEOTA R . 158
@ OTAEC BEBDNNAAT— I — 160



o4l - AT FHMHAES
OTARH & (%)

® OTAIEK RBEDHERE ... 160
(2) BB 162
(3) EMIBIFAHMERDEED . 166
4. BONEICEFAFM. . ... 166
(1) FAOWHOE BB MAMMEMREE (JECFA) ... .. ..., 166
(2) EREIABRREE (TIARC) ... 167
(3) FRNBMmEREME (EFSA) ... 167
5. BRICEITAIECEBRR. ... 168
(1) B 168
(2) F<EREBEDHET ... 1M
(3) MI - FEICKB0TADBE . ... 173
V. BREBEEZEFM. ... 176
SR > 179
BB > 181
B BB > 221
B BB 2 > 224



o4l - AT FHMHAES
OTARH & (%)

<FHOEE>
o5 1hix B AR
2009 £ 34 19

20104 64 18
2010 4 8 H 27
2010 £ 10 4 26
20114 3 A 8
20134 64 21
20134 8 A 2
20134 9 A
20134 9 H 25
20134 10 H 28
20134 10 H 29

~ 11 H 27
20144 1 H 23

5278 Bl AL EZES (B bRl I 2 R iE)
# 17 FrOE - BARABEEHMAHES
%18 [ UG - BRFEHEMHAES
#5019 [ UG - BREEEMHAES
%20 B - BARAHEHEMHES
% 25 BNV - HARFREEMHAS
%26 B - BRBEHEAMAES
%27 B UGE - BRHEHEAMAES
% 28 B - BRHEHMAMAES
%492 MM eRZ8 s (HE)

E R OE R, - FRO5E

at
I I I I I I I I T T T Im m™

DO « HAREEHMTESER L) BRREZEERERTERIC
Wt

20144 1 H 27 H %501 MBNLZEEES (WY - Fik)

([A] B AV CIEA S5 8 K B e OVEAROK 2E K B~ )

o5 25 B
20244 28 28H JEAEFEE O B NEFEEETIC W TG, BRE
OB

20244  3H 5H 932 LT HS (EFEFHEU)
20244 38  21H FEs6MINVE - AREFEHEMPHES
2024%  3H  27TH FEAIBE T L, RIS B e fl R R O 1R A K
20244 111 TH fiREB O

20244 11H 150 FEH7MEIN0EH - ARFESHMFHES
2025%  7H 16H 581U - AAREHEHEMRAES
2025% 9H  29H 59U - AARFEHEHEMRAES
2025% 11H 10H #60[RI10E - AAREHFEHEMRES
20254 12 1H #H61mNTU%E - ARFEEEMRES
20264  2H  20H FEe2lINUE - BAFEEHMIES
20264 3H 18H 631U - AARHEHEHEMRAES
20264  6H 10 64l - B ARHEFHEMRES



o4l - AT FHMHAES
OTARH & (%)

<EBRZREZERZRAE>
200946 H30H £ T

Rl ® (ZER)
NRET (FERERED)
KR

BPA—IE

JEILAC T

R EUIE A

ARG —

20114F1 AT A D
201246 H30H £ T
NRIET (ZAR)
e i (ZERMAET)
kR

B —I1E

T AR

JEi EURE I

R A

*2011 41 H 13 B2
20214E7TH1IA MG

2024/ F6 H30H £ T
LiAKE (ZRR)

Ky W (ZERAE EJE)
v i (FERMAHE 5 NAAL)

i B (ZERMH H =AM
FEEAED
A 7k s
HH R

20094F7TH1H 5
20111 H6H £ T
NRET (RER)
R 2 (ZEERAE)

RR
B —IE
JT BT
A
R

2012FFTH1IHA G
201546 H30H £ T
ey i (FAER)
ek (ZERNED
iR R (ZERMNEH)
—HEE (ZERAH)

AL

E22

e R

2024FTH1IR MG
2026%F1H6H £ T
LAKE (ZRR)
(ZERMRHE AR
MAGTFE (ZRRMHE 5 AR

tEF SO )

FHA BT

INE A A
AIUN e

FA K Fskd

(ZERMAH

Vivawl

&

—NEfL)



o4l - AT FHMHAES
OTARH & (%)

202641 HT7TH MM D
ALK ZE (ZER)

KO (ZERMRE FE—NED)
e Rl (ZERMBE AR
FERXF (ZEERMRHE ZFH =AM
NEBET

AT

FA K Fnskd



o4l - AT FHMHAES
OTARH & (%)

<EMRE2ZERHNUE - BASFEMHAESEMZAELE>

2009F10H1H 22 52011F1H6H £ T

pen # (EERT) B I
rSTETT (ERAGEE) RE#H
wl & R
PNE S PNHIEE U
MIEPS HITHT BB
Y NEGr S I T I
RSN T FEHEEL
ANCIESS FEEHE

*2009 %12 H4 BB

2011F3H 1A H2011F9H30H £ T

FEEEH (BERT) s F
RSTEIT (HERACER™) RE#H
wIl e IRAMZE
PNCE ST B %
JRER PNSHIEEE s
DK H- HITRTEREES
B HEIR I 76
/N R IR

**2011 43 A8 H b

20114F10H 1H2H2013F9H30H £ T

JAREE () el
B % (R 3 -
PNCE N AT
JIEE K LA FER
DK T (LI EL
/NERAF IR

R 1%

***2011 411 A30 Hr D



o4l - AT FHMHAES
OTARH & (%)

20134F10H 1 H 25201549 30H £ T

Bl S (EERTTT) £~
BHER (BERAET) AL
w & SE B
MIEPS RE#H—
DK B UNHIEEE IS S
/N R Il 576
B 1E PEDpRAA-

FEEF2013 410 H15 B D

2023410 H1H 225 20244E3H31H £ T

e F (ER) Yk A
T e (ERAED) FERS f—
Ak FAC (ERAED) Wr %9
P ZRFE K A
Ky EAE

20244 H1H 225 20254F9H 300 £ T

g E (BER) ek N+
T e (ERAED) HEH e
A BAN (EERACER) Lr %9
P =Pl Ak
K E A

2025F10H1H 72520263 H31H £ T

g E (BER) ek N+
T e (ERAED) AR iz
I BAR (HERACER) HEE MR
7 ET Ir %9
P =P B
Ky EHE i) R

10



o4l - AT FHMHAES
OTARH & (%)

2026F4A 1AM G

wIAE s F
g7y I TR NI -
P ZFE HEE MR
Kk (EHE L £
A3 FAR i) R

<EWBEMNMVE - BASFEMFEREMASEAS
FEAS P REEAEZ

<E2IEMUVE - BASFEMFEREMASEAS

liE—

<EBREMNMVE - BASEEMAESEMASEA>

EliE—

<ESORIMNVE - BEAEZFEMAESEMASEA>
A (ESZHFIERRA 38 ik AR PENTIE « BB BN K PE BT JE AT BRBE - S
HF )
PN R A A~ (ESZ P R i & dn i AT FEpr s ZE U E R o8 — = %)

<ESBEMNVE - BAESEFEMAESEMSEAN>
/INRBIEE (Goa FER KPR A ERR)
JNA T (RS LHMHAESFMER)
PR A A~ (ESL P o B dn i AT SE AT s ZE U E il o8 — = %)

<EIEMNVE - BEAEEEMAESEMASEA>
JI O (R R PR AL S ER)
A (IR - SR M A S HMER)
AR o ESR & AT L eV ARt o & — L ety
HFHAIL R 25 == &)
P R A (ESLEE RS & dn g BN FE T BB AE B 36 — = =)

11



o4l - AT FHMHAES
OTARH & (%)

<EOEIUVE - BASFEMRAEREMSEA>
gt IRk - Sk PR A S R ME )
ARME GolE S ES SR AN TR S ARt o 7 — L et
HIRHIE S == &)

<FOIEIMNVE r BEARSEFEMHAESEMSEA>
IR (RERE—HMRAES, BEELEMRESLNOERAT7 =/ —/LA
U—% L —FHRZEE)
EAENE (IEE - B S HEMHESEMEZR)

<E2EMUE - BAFSFEMFESEMASEAS
AE T (R PTR A B EE)
N L G ESRVAESE STk e TiY e SR 3 e ey KRSt /i AUl v AN /e o L
HIFHI A == &)

<ERLEMNUVE - BEAFSFEMFESEMASEAS
AHE T (R PTRA S ER)
AR G ES & A T e eV AR e & o & — L ety
HIRHI A == &)

<FAEIUVE - BARSFEMRAESEMSEA>
A (ENZEE AL R AL i A FE AT e MR AL el BRAE 9E & o &7 — i B
HH—ER)
IR (A7 4 74— FRAESHAEE L ¥ =2 T b Y —® o 2 — P JEE
VETHFRTF A=)
AR (RIS _HARHES L OIEE - fEEEMRESEMER)

12



Ot b~ W N

o4l - AT FHMHAES
OTARH & (%)

)

[FHR&D]
Fasm BB E 2 TRedlN 2 LET,

13




© 00 1 O O i~ W N+

W W W W W W N DNDNDDDNDDDNDDDDDNDDNDDNFHEMH = H B H =2 = =2 (=
Ot i W NN H O © 00 30 Ui WNH O OWOW-=1TO UL&s~ wWwhhH+H O

o4l - AT FHMHAES
OTARH & (%)

[F5R/R L]
(&) Oty E<KE ITH—LTEY £7,

- HELEICOW TR, BEAHERE L, BECHE., SROBMEL Eii L Tk
D ET, B, BT THIITBEM L2 IZ OV TIE, 1001% X 0 Bith,
THEMBEICTHISEBMLEBRBICOWTIE, Y 2 Maxhis LB 5450
#HLTBY £7,

- FANCHMAZB K OHEMZE NICEHERW S, BEELNZTEBY 7,
- FRRBRICHW o RTLICHOWTIE, T8 FE GR) . ML T |
EL, B R) THSHAZHIRTLZZLETHR—-LTEY £7,

- T, HAL, HFEEICOWTHENTHR —Z2K-> Tk £,

I de 5

S8

1. 8%

20093 A LM EEERERIT., 477 %A (OTA) | %% THGEE
flit) 2475 %ML LTREL, U - HARAFEEHMHAES CTHAERELITO
ZEEah,

[OTA] 22V TIX20084E10 H 14 B IZBIfE S =B 9ROV E « HARFESH
FIAES COFERICBWT, [FTAFXF =L ) — L EWR=L ) —)L] D5E
BOBRERT LI L LS, FLTREIUE - HAREFESZHMMES (2010464
18HBifE) N oFEARGT HICE ST,

2010F6 H O [ S COF#EZ AT, 2014F1H27TH IZBHE S 725501
FEMZEZERICB W TOTADIERE N AMEICET 2 TDI (A — B HUE)
#15 ng/kg RHE/H., FEBANEICEET 2TDI%416 ng/kg HRE/H L& E LT,
Fo. FLBEOHEEME L BIT, BURIZBWTIZ, BHAEICE T 50TAD X
SEEIT, HELETDIZ Flal> T EEX LI, —RNICARANCBIT SR
S 7 B O OTAFE B A FE (2 RSB 2 M F 4l REMEIRIR WV & B 2 B D Fahl =
AR S AV, R B AT TR B RE K OEMOKEREIC@ LT,

D%, JBAFEHE TIE. 2023F12A11H 0FKE - & A FES ML
DREREMBEHBSICBWTERELITV., INE (XER) KOKRE (XE) T2
WTOTAD R A2 ZNZE N5 ng/kgEXETHI L E2MatT o & &S,
BRI EEFZER L, BEETBHEN O RMELIERE CERGFIEEF48F) F
U5FIHE1IFOREICESE | MEEDPREIZOWTOTAES pg/kgi 8 %
TERETH LD TH IR LRV EDORD B EBFT-ICRET DL LITon
TERERO N2, Biiz/omA o - BHEEZITV, FAUREEV E LD
7=

VR ERAERE2BREIVEE2SIES S, RnKERBRNE bRl 217 5 & 0t HER B i

2o,
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EH64[E )N -

AR EEMHAES

OTARH & (%)

2. WITHHIF
(1) ERNEHZF
BE, WOEIZEWTIE, Bk UEmHEE & b ICOTAICBET % EHEE D
REXT Y A 7 IR D B R BT E S I T Ty,

(2) BHEFORFEHA FS 4 U1E

OTADO b MILBEFIZFICEHLEZZ LN TS,

(1)

a—F v 7 AEB LTI, 2008F 2/ E, RERDT A ZITBIT 5 0TADR

RIEEM A5 pglkg &

AENZ % U THHYARIBUR O i 2 FEO)N T TV 5,

EUTIE. /INEFOKREDUSNSAOEFIZHOWT S EHEM (ECHAI No. 2023/915)
ERELTWAN, FICEHEOILEMIZ OV TELTRT,

RELTWD, Fio, FEhili#l (Code of Practice) & L T,
(B DO OFEH YOS 1k K OB 3 5 Sl iEi ) (CXC 51-2003) E& E D,

(= 2)

=1 EUIZHEITH5FEDOTARZ(E (EC Regulation No. 2023/915)
(B8R 2)
FUE(E
ﬁt'lju (l\l/IaXimum
evel)
(ng/kg)
1.2.9 RN T 8HA 5.0
(35— BE P oo N T O s o AN T84
- [ —BRBRALER ) L%, BWICHT D, IR OY
PR SOTEARY LB 2\ 5 FEfR, 3R, oM TR 25
Toleir 1L, BRIBMINFDOEFHESTWVWAHARY, T
—BRPEALEL | L d AT X0,
TR LT, T vV U RO M LSS T
CICLDEBHEOBHEER L, MERELHASEDX
N5, BHEO%., B ORNIEEN T Z &b
H5b,)
1.2.10 | RN TEHEZ R & 3 2 B0 R O (& B o i ik 3.0
SN DHESE
1.2.11 | =0 U —85 BT > 7 RO R A
1.2.23 | X" —7— RN, AN T4 0.5
- AR AT R, FFRIEREBE SR OMEREE RO
D DR E KRR
< FEVEMET, B ORI 2w
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I. FHENEMEOHE
1. &%, 2FK. FE. BEX
OTAIZ, Y RuA Y7 a XA OEREIZ, TADINVRFINIEEN L
CT 2= VT T2 T I REELELOTHD, (B 3.4)

(1) tZ4
CAS(No0.303-47-9)
i & NIBRB71rr-34VE Fu-8t Ruxi-3-AF/L-1-4F
AH2 RS T T AN]INVR N LT =TT T =
% 4 : N[[(8R)-5-chloro-3,4-dihydro-8-hydroxy-3-methyl-1-oxo
-1H-2-benzopyran-7-yllcarbonyl]-L-phenylalanine

IUPAC

o 4 (29-2-[[BR)-5-7r -8k Rufxi-3-AF/L-1-4%/-34
e RueA Y raRX - ANVR=A]T R ]8T =T e Ry
@‘&-@

H 4 (29-2-[[(8R)-5-chloro-8-hydroxy-3-methyl-1-oxo-3,4-
dihydroisochromen-7-carbonyl]amino]-3-phenylpropanoic acid

(2) 2F=K : Co0H1sCINOs

(3) 9F= : 403.82

(4) &K
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2. YEILFEMRTE

(a) MRIR : ARSI TR Tk dot, 7l VIR it E
AR,
(b) @A : 169 C

(c) el del < [a] D - 46.8° [¢=2.65 mmol/L(1.07 g/L) 7 & v s /L AYAK]

(d) 5% 7F—%  IRA~NZ b, UVA~LZ fL, MSZ XY kL, KTOUH-
J OMBC-EE ML (NMR) A2 kb
(e WiRME : 7RV, =& ) —)b AH ) —)LROF L AR,
(f) etk - @ OPWESEMET C—HoMT 5, WRARFOREEFERET b
U U LRI T D LRI T D,
(g) &Mt . M L& CTpKa=7.1Th 5, (M 3. 4, 1002)

3. EE4EY

OTA 1%, Aspergillus J& Kk O Penicillium J&\Z &3 2 B O RRE I k- THEA
ENDHN, EIZL - TUXOTAICIZ, #2 7 b* B (OTB) ZO¥ikkiA % L
THObDOEHLH, ZNOEEEAD I L, BMGEROBENLZNDIZOTATH Y |
OTBSITHKES 3. £ DO IREITMH SN D Z LITENTH 52, FIER M
28T H0TAD BIRIGULDRIA & 70 5 EERIRE O 040 K VG R L2 DN T
FTRT, R2RIND LB, OTAFEAEIIEE O EG M E TEHE L EE
IRIRPEM I OBk % 7o &AL CHAE T 5,

OTAEEE X Aspergillus J&D Circumdati i3\ &b A. ochraceus, A.
westerdijkiae X O'A. steynil, Flavi 81\ &F£N D A. allilaceus, Nigri filZ & F
L5 A. carbonarius X (NA. niger TR G 1K4 (Z D H HFEITA. niger kA
welwitschiae) . 1 ONZ Penicillium J&» P, verrucosum ¥ O°P. nordicum % T&
%, FHEMASOEEOHRIL, TNENOAE, HELERDBEMROTRELD
R, MR AL O ESRME (RE, BEREY) ITXhoT, RESE RS,

OTAZEAEHE L, 19604 RICHET 7 UV W v a b5y EE L7 A. ochraceus

ELTRMICHE S (B] 35, 36) o HARTIE, &ANZT AFKOFEF
Mo Bl L7z A. ochraceus />0 (B 7)., IRWT, EEXRD G EELZA.

ochraceus N 5(ZH 8, 9, 10), OTAEAENR D LIV TCW5, Aspergillus |ED

2 A. ochraceus % 2 A ETA v Fa_X—2 a3 LTHOTCIEMRH SN o7 bW HIMEDRH D,
(ZH 133)
3EBEMMGA BN THRO OIS, BEEORMICEIN D MR (WP 55 1R 1)
Al B OBE THMSL OSSR L LT D Z L ICKERN D 2 EEOEWFIEOES 2 S
(W Ffed EURE LR . A niger EEAIRIZITA. niger DI1EH>, A. luchuensis . A.
tubingensis, A. welwitschiae SE)3 G £, Zh b OFIIHEFIC L EETFAIC S IEF ITHLL
LTWb,
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Circumdati §i\ZJ& 7 5 A. westerdijkiae }x (VA. steynii 137> TA. ochraceus
CEENTEY ., 2004FE BN RFHRCAEFTIREDOERIZL > T, A
ochraceus 7)>H DML RIE SN2 (B 6), Lo T, ZHLHEIZOTAY
RDORKRETITEAR & L THE I TE A ochraceus ® H 1213 A
westerdijkiae, A. steynil INE FIL TS AMREMERH D, FEBRIZ, 20044 LIRS,
WEIZOEE ST H D5 BAMDOOTAG DRI E A. ochraceus % P57 L., A.
westerdijikiae & [FIE S & T o8& ITEESH 5 (1004, 1005) , £E=
— b —TOO0TABYITIR K., W7 U7 KEORT 7 U BiEE TR BAET D0

(27, 28, 29, 30, 31) . €D 9 BEHK1,000 mPl EOE#THEE S DT

T YO a—k —TiX, A ochraceus, A. westerdijkiae. A. steynii %D
Aspergillus J&® Circumdati §iOENOTATGGD FJRIK L 72> T\ 5D & DL
Wb, (581007, 1008 )

Aspergillus J&Nigri SiOEMIZ OV TIE, WINHAEFTNELS, FEEMG~
BeaoEEZR L, OTAEAIZBWTHIRE ZBRENEET D LW\ ook
PERILBE L CTWVWD, LA ->T, LIFLITE & o Thlack aspergilli & #£it S i
5. ZDOH T, A. carbonarius IZLLRI) HFEIZFE SN TWRETH D03,
OTAPEEIZEH T 2 WM& 121995 E3 A TH D (M 20) , 20004ELUKE, U A
YT RUBK U A DOOTABSKBYUZE LT, RV TNV, AL 7T
YAROA LY T whpH E T HMPWHAEEE, A=A R U T W RITE KDY
A VAT RUEEMICKIT 2 FEEFRE N LG S, DBt SNi-A. carbonarius
BRIZWT NGB ROTAEAREZ AL, 7 FUYDOTABRDOFEELRFE TH LD Z
EWRENT (B 21, 22, 23, 24, 25, 26) . AR ORERITEIR L BERICED
BED EF LW SRR E S, KR EDOHERALNLS (B 1006)
/-4 a—bv —UTHA carbonarius \Z X 2 0TAJBENZHRE S (BR 27,
28, 29, 30, 31) . P THIEHKE00 mLL T D EIRZIE OB THEE SN D07
ABFRICAREDEGT 5 L ORERHY (B 1007) . Bl 7 7 £ hfETIE
Aspergillus J& Circumdati SiDOENOTATBYD FJRIK & 725 Z & LT 5 L.
OTAEAH O HIFRH) /345 DR NPZFIZRIL TN D,

LEDZ &t Al carbonarius 37 Rv, VA VAT RUBEORTF LT Ro
HFOWBRET N AT — —FICBIT 2 EERGYFERE & LGRS Twn
5, —H T, 7 RUXlTa—t —HHETA. carbonarius \Z &% OTAVBYN3E
THHITH - T, B, IR EOREM TIIAREORHERIFKS, OTA
GG~ DB G 13 RV,

A. niger TE AKX, A. carbonarius & BB O T Ry X Ta—k —|C
FRERAT 5 Z LN WS, A, carbonarius X0 LM SN H VO | IR
OIS T D, I HIT, R 2 ITRT RO ICEH, BN LR EZHEEHOR
i M ONEMEHZ R AT 5, A, niger TEGIRIL, 7 FUREOKAEFEOLTIZE
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WCHEDIHROERE 72> TEY | FBERITA. carbonarius £V 2~3 (EFIRE RV,
— 7 CA. carbonarius I3pEM 7> b INFEHNZ 2T THEINT %,

Penicillium J& DOTAEAFIZET 2 & AIOMWMEIL, 1969FIC 0 FFITHB W T
INEBINSEE LT, M4BEP. viridicatum ERESNTZEKRICL D20 THDH (S
M 11), £0t%., P viridicatum O 0> OFPEAEIZDOWT, ZEOEKEOBRFTIMT
DIVAER, REITAEFTHRESCER O AR EORET RNZOTAR R MY =

(CIT) OpeAMEEEREE L THSE SN, OTAROCITZEA LR WE %= P.
viridicatum, OTAK O'CIT% AT 5 % P. verrucosum, OTA% A L CIT
A LIRWE % P, nordicum & BER SNT(Z 15), 7ed. P. verrucosum
K& OXP. nordicum | 3FERFTF A A7 10— RFEREEM (YES) OEHEEmOEHO
EWICL > TEBITE D LI TW5, LLEd LY OTAMEA Penicillium J&D
SFIZHOWTIE, BENRBO BNLD T2, 2000 FLURTOOTAREAEFIZ SOV T,
A. ochraceus D5 & RRRICHEA I SBET 20ERH D,

BAEClX. P verrucosum | T \ZIRAHIE O CH I CAESN D o
LAX, AFLF, T4 LFERHOOTAGRIE TH D L I D (ZH 1009, 1010),
AT L DOTAPEAMITINHER OBIEIT I T D IR ERBEIC IR < B Z 21T, FFIC
HRL DB K BCHTIB S D AR 812 X - TOTA FEANEIREN D & LI HiER
£$d 5 (EH 1011, 1012), — 5 T, P. nordicum 1ZEIZERIN T LCTF — X7
EDOOTAGRIRE SN TWD, @ /N7 THIRE O S WRSITIH YD 8O b i,
KR (15°C) $EX 20% 0 RETHLAFIXAIETH D (B 16), P
nordicum %, BR=X X - 27 n— 2% XK (YES) EHiIZ 0~8%Di (NaCl)
ZUWIN LU CTOTA BEAEVEEZ TR R, HIREN2% O & ZIZOTAEAEN R K &
0 EWERML TV RNnE ED25Tho7e (B 1T) , 7o, NAORAGRE
FUZB W TP nordicum DI HA. ochraceus S N0TABYIZ 5425 Z &
PGS TWD, (218, 19)

x2 BRIZBITZA2FVI XD UNEEIZEET S
FE 4 Aspergi/lus BRUOPenicillium @BHhUDIELE

il B ST H PR 53 AT

Aspergillus J&

Circumdati &i

A. ochraceus BOEH, BIEINT M, S, MO, AT ~ BN
FER AV =T TRU, EER AR, R

a—b—5., EWE ()hok

%) BRI

I3 04 o
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OTARFAlIE (%)

A. westerdijkiae

VVTT I, FESEHH,
v, a—b—H

EERL TR

KE, F—m v HTT7IH, A A
T, AR, A, XM FAHF
H, A=A Z V7, 77T, xR
T

A. steynii

AR HAX TRy, a—b—§

ARAL U AR, AT, H
A, XhFLo, FE, A—AFTY
7. R, TABLT Y

Flavi &
A. alliaceus™

LXK, FEH A TP, ¥vF
¥, ==

KE, A¥va, ®WE, A XV T,
TAY=)T HEE, AR,
E, =27V 7, ~Yb—

Nigri &i
A. niger AR

B, BEMTA, B, EE

M, HFERL EHREE-TE (JF
v, bvb, XA ¥, =v=7
) L HBERFE, a-—e—T A
AAE, BA. BRAMIL,F—X

SHE .
T ~ B\

HA, {5 i

A. carbonarius

BHE, MR, HER. hvF.
T AFYr, wBEREFE, a—
t—5 (v 724f) . hAhAE

KE, 2 —w vt GFiEnE)
Fa=VT H—F, FAV =)
7. HuEHE, 4V F, AV FRY
T XA RbFL HR, A—2
FIVTL, IV, TAKYFV

Penicillium /&
P. verrucosum

BEL, BEMLMS, Y YA %,
g=AF¥, B HIE, 7K
sy —b =%

A (R
KEL 74
/‘\o‘ Eji\ 74’ UEO\/

oYy, I—avy

P. nordicum

g=A¥, BA, BAMTMS, f
gu, i, Vv n, F-X

hFx, 7)) —=vI7 v,
N AV EAYT, HR, A= ¢
U7

I—8ay

* o 2R 1003128 W THEsE e Petromyses alliaceus T DKL,

4. EROBRE

OTAIL, 1960FERDHDIZHET 7V DITBWTEEMTEAEE L TWnWiz7-
W, FORKEZFET HHEOBIRICBNT, BREAFOERPIZET 2 )

54y Bl S - Aspergillus ochraceus (2004452 A. westerdijkiae & H-57%8) O
e LU THA I, 19654 IZ B K OISR EN R STV D,

36,1004)

|

(=B 35,

OTAIZ £ 2 BEY DA D BRIFEGOWEIL, 1969F D XKEOHIR F 7 E R

NI ONTTHY

20
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o4l - AT FHMHAES
OTARH & (%)

HYFI s iz, (B39, 40, 41)

X 52, 1974 FFiAEa—t —5, 19904IZIZOTAVG Y38 2 JFpk & L CAE
PESNT-E— /D5 (B 42, 43) | 19964127 1 > D BIRIGYH] (B 44)
DWEINTWDE, £72, BRINZBWTIE, Tor~—272 DIk CTRAL T
WD T HDOBIER SV UREETTRA L TV DL B IR E D ZER D —>
THDHEHEIN TV (B 45,46,47,48) , ZNHDRWNS, ZHETIZ
RS ENC B W T KRB /G Y LR OB PR A SN FE S, OTAD SR
PI7RBYEREDR I Gz STV b, (B 1, 21, 22, 23, 43,49, 50, 51, 52)
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o4l - AT FHMHAES
OTARH & (%)

. REEICHEDIMREOBME

[FERELL CGERIRFHAES) ]
EHSEIFHE S TO ZFim M £ 2. 20144FE1 A ftE (FE1R) LG A NT
FRHENE0TAOT NI HOWTORHEHZBIL L TE £1,

NRIEK, FAO/WHOA RI& SR EEMZE S (JECFA) | BUNEME S
BEBE (EFSA) K OMEEEDS AMFIEHER] (IARC) O&RVEZ LI 2T 5
F R R R AR LTz,

¥, 20141 AFHINE (GELR) DUBEO Rz oW ik, JFAIOTAIZE T %
AFRENARER DI O WTEAT L & L,

1. ERIFMEICEIT5ARNBE

[KIEMZER (FE58EFESR) ]
KB EEER 7 7 IV —] &9 EMMNE LA, FERRNE,

OTAD EZRRHHEK X 1 1TR Lz, OTAIL, O —MAHMALE TEIEIME
WE SN D0TalZ KRGS D (] 4), IFIEE OB TIL, OTAIZA®RL
EBEE T I —ThHHY b7 asP450 (CYP) Ik v@iban, »ETH
L0, OTADEBALAE NRBO LTS, ZDIED, =F /LT AT )LiFER
THHA7 7 X C (OTC) , A7 T hEXVFX ) UIA T T hF g
Fr% /2 (OTQ/OTHQ) . BRI ZHAETHLO0TBR A7 7 FF v B

(OTR) . 77 FBOBRA, #FEAoRAKEK (OTHQ-GSH, OTHQ-N-
acetylcystein, OTAZ /L =23 R5) & #Rx 2k CTRE SN D & T2 HE N
b5 53,54), EROTAORE(LEMESEER 1 ITR LT,
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oA OTE - AREFHMRAES
OTARH & (%)

P |V B

@\I B B *
—— 0 OH 0
GEBALEWN)
HO 0

5k AOTA). “on

3
(I - B _
Fo5++2 0 (0Taw)

*4R-OH-OTA R1=0H, R2=H, R3=CH,
+45-OH-OTA ‘R1=H, R2=0H, R3=CH3;
+10-OH-OTA R1=H, R2=H, R3=CH,CH

-

1 A3 X2 UADELRBHER
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FOARINOE: « AABFEMRAES
OTARHE & (%)

(1) RUR, 57, KH., Ho

[F%F LY (CGELSEFHAES) ]
4ﬁ$WTF4V%;N~Va/J\F4/%;N~bJ&UFﬁ%Jﬁﬁﬁf
ANSN TS, BARTITFEBICR T /o FaX—Tar] ITHE—LTHE
=30 D

D HLETORE - i

OTA (% in vitro T7 > ~_(Wistar, K. VEECAE]) OFEE, + —FE1 X
JFEOHRET F— b A v F 2= g 952 LTk > T OTallIiksyfiE
SNT(ZH 55), £/, OTA %7 v F_(Sprague-Dawley. [, VEECAB]) @
G ITEIBEORETY F— R A U FaX—T g 95 L 6 HTH 50%70% 12
IRFC 85~91%72% OTallKGfRE Sz (B 56), —F. 7 v h_(Wistar,
K, VCECRBH) OB & 55). 7 v b (Wistar, K. VCECREH) O g B
5768) XL v ¥ _(BN/Mol, #E, PHEAH) OITIE(ZM 59-60)DRE T R—
FEOTA Z3RITA v Fa_—2 g LTH, OTaldt Snehnoiz,

dd¥~ 7 A (ddY. #E, —#E 5P0) T 15 mg/kg (AED OTA #EENE 5T %
&L OTA 1%, g & BBy K OVNMNG~EBR L7z, Il TlL OTaldfiit S 9
OTA | IMGE CThK SN D L& 2 bz, (B 61)

Sprasue-Dawley7 v I (Sprague-Dawley, K —#f 12 JC) (2, 2.7 mg/kg IR
FHD[14C]-OTA %*%ﬂ)ﬁ?ﬂ&@ L OTA & OTaZzllE L7/ R, B A O G %2R

NSk S n RV AW ZOTA THY., OTalLEBL OFENG TO A S
iz, F&HIL, aﬂwﬂ?ﬂﬂ.% OTA ONMKGIRENTFIET D LB 2T, (B
62)

Sprasue-Dawley-7 » I (Sprague-Dawley, . —# 4~6 L) ZHW\ T,
OTA DIENERIZE T 2 H L OEGENOMEE DO ENHIONT-, 34~ A
VR G%, R’ YA VU RGHEL R T A VU FERG ORI B 1
mg/kg (KD OTA NEO&KEG Sz, 5 AMOBERYFF, &K OURFICHEN
SNz OTA KO OTaldx FREE T 0.068+0.006 #mg K& ¥ 0.041+0.006 gmg TH
Sz, —H, FAYA T UoFKERETIZ0.111£0.014 pmg K0 0.021£0.002 pmg
ThY. HENTHEFEIZLSD OTA 725 OToa~DINKSENLE S - & 2
bz, Flo. AA~A VU ERGREEOMT OTA BE IR NFRISE
o7z, (B 56)

vy (FEAEAKAE], MHRIAE, 6 80) O 1, 2, 3 KN4 BENENORE
e OTA ZA > FaX—rar LR, & 1~3 BONEMIZ OTA 56 OTa
DMK RRED mh&')Eﬂto —F. B 4 BB TIE, KD FRREILRE
DL T, In vivo [IZEB W TCREED SO EE SARET D & ﬁ?*JrEP“CEij( 12
mg/kg £ TD OTA 753/\@#3;}%5 EHERF S NLTZ(ZH 63, 64), F 1 HONEMIC
GEND HNMEEOMEM O, IEEZEIZL Y OTA @ﬂiﬁﬁ% I H DN,
UL OF 1 BIZIEEEF O OTA ZfRET H21ERHRH 5 Z E BRI TV D (B
65),

By (B4R R, HERE, M OUAECAR ) 12 5 mg/kg fil kD OTA % REH
Beh UTofER., &5 1 RRI%OF 1 BRI OTA KT OTad 78 HAvZA3, i
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OTARH & (%)

iz E & b s, OTAIRIMKIZET RN R IND EE 2 b,
(7%!3@ 66)

OTo~DHKGFFRICET 2BEFE L L T, 7V RO v MW —DOIKER
IZEFENDHEEECTHLINRF I XTFHX—F A XTIV oTchbs o)
LARENTV S (BB 4, 67), LML, OTA OIKGRIZEET 5
IENBRAY R Sk OBE R IXFE SN TRV 56), 0»2OFmDO—FTHDH =
U VBRI, Invitro CHVERF U RTFHX—F A OFEENICERE L, OTA ©
7K 53 fi % B9~ 2 (3 /0 68)

@ IR
a. RIX

[RBFMER (BL8EIRESR) ]
16T HICOWVT, WHRTORETH D0 ORRPHE

OTADWRIERNL 2T~ B 7=, Wistar-7 » b (Wlstar\ e, —RE3PC) D
H D XX E A S D [ i 75:4’\*80m0)§éf‘f£7ﬁ & L. TOHEE
BIENIZ1.17 mg/kg I(KEDOOTARHR Z1 mLIEA L=, HEASDENH1000%HI
FAARIL A 31T 5 OTAD I R EE 2 IE L= R, OTAIX B ZEGEALE D
RN END Z ENRD LT, (BH 69-70)

Wister-7 v b (Wistar, #E, VCECRB) O+ FEHMNIZ0.33 mg/kg (KB D
OTAZ# G35 &, HHEEDK60%DBEHZSRFF LANICIN S 7z, mAEfIc
OTADORE IR Sz o T=, (B T1)

Wistar-7 v b (Wistar, &, —# 150LC) (22 mg/kg (KEOOTAZ#E O # 59

& AU OTA TS BB OOTARR AL L6 REHI LANIZ 1 pg/miL
PLbE7e0 DI Uz, OTAR G40 iaH-2-24 K& ICEREL L 720

(OTAE£0.180 pg/lLX130.220 pg/l) Z—RloZ >~ + (Wistar, . —FE 6
L) »F (0.180 ug/LA2 mL) Xit+—#88 (0.220 ue/L%2 mL) (CEBEEAL
ToAE R, BE24 FEIg Ic N ENREED1/3 X132/3 DOTAMMAEF 2> & H
Nz, KFERIZ, 7> MCBITA0TADBAEROFTR EE 2 bbb, (B
72)

Swiss~ 7 A (Swiss, K., —BESIL) IZOTADIKSEM T D 7 ==L T T
= FOTAL HIZ101DEALTROBG T2 L, H BN DOOTAD I A HY
MUTz, BAIO12EEHE T, Mg L O OOTARE N 7 = =7 7 = Ik
HBREEHR L, ZNEN8EROMEEmMEL 2 oTc, 7= VT T =GR
DI FOTA L, JHEEE /RS 22T, (B 73:74)

b. NAATRALSE)F 43

[FFRED (Ho8RFHAR) ]

26— U1~2{THIZHOW T, RO TH L 7-DHIFRL TR £9, 72
B, FRABIZOWTIE, 3 CICHREOIEE TRMEN 23V E T,

5

F G- B9 D PEBR MR TS B T 2 RZEMME DR BEORIE TREND

3]
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32
33
| 34
35
36
|37

38

39
40
|41

FoAlRIN U - HABREHEMHES
OTAFEAE (2)

T MOB6mels GY 15 metkg (NS o HCEH OTAA#f 1122 LA
R NLFTFNL S ¢ P 5% Tl ol-(HHE 55y 7 4% (Large
White, 254 45H) 120.5 mg/kg (AEIFTNZ U HF_(Fauve de Bourgogne,
e, 6JC) KO=U ~U (LA PRI, 64)) 12 2 mglkg KED OTA
ZREARERDOAATT ATV T 413, THEI66%.56% K% 1140% T >
(B 75, fa (=1, I, 62) . VAT (ARTXZ MR, 328 |
~ U A (NITH-BethesdaWhite, =22 () JCHECARB]) | vk Wistar, b
—(E, PUHCRBE) KOV (Macaca mulata, MERE, 41P5) (20.050 amg/kg
REOOTAZ KR AEKE LIERER, "M AT A7) 7 41E, ThZi11.6%,
62%. 97%. 44%LUBT% Tl -7 (BH 76),

@ 7

mig2 N ELEDEE

OTA 1 TWIN%., MK CRGNHE T AL S IS LR LSS L. KiEa
EOEEIX, v b (B, ABARH) KT v b (Wistar, #E, VEECRBH) T 0.02%.
/)L (Macaca mulata, Mt 4 1 J8) T 0.08%., ~ 7 A (White, M. VCER
W) KROT7 & FEAHEAGAY, MERIAE, BEECAT]) T 0.1%, VA7 (AARD

Z MR, 83 T0.2%., fa (=1, HRIAE, 6 E) T 2% Tho7o(S
HE 76), F7o. MEKIZIVT, JEBEEED OTA 2 S vi=(ZH 77),

7 GEAERHA, MR, BEECRB) . =T MU GERERREANE
PRI, PEA) ROT v b GEEIRHE AN, PRI, VR o
BT NVT IR T 5 OTA OFEGEERIT. £NE4 7.1x104 Mmell, 5.1x104
Mmel Y30 4 0x104 Mmell f&;o 7o MIET VT 2 v ROEDO/MOIMTEF O

DTATHKEA LTz OTA X, ha IZEBEOTA & 720 . BRI Tz o ThilikHdid
~HEh b, (B 74:95)

TNT I UGS OTA 3 OTA OIKNENEEIZ 5- 2 DB LT D128, TAL S
74’%?@7 > I (77/1/7 2 /KTE\&U\%’iﬁ” Sprague DawleV\ M, —HRF £-32~4 L)

i o 3 : i e IZ 4.1 mglkg &
E@ OTA 75>a%ﬂﬁ%|ﬂ&fféﬂ &“5@% 90 \:;’Efm EP\ )JT&EP&UHHHrEP@ OTA
RENHONT, AT » N Tl BEHZRORL IR ICHEE X715 OTA ##
FEITAR < . AEH OTA JREEITHES- 90 737412 50 pmg/mlL 72> 70, MAEH TIiZ
EAED OTA BNMIFGT VT I U EFEE LW, —Ji, TIAVTIVRET v T
X, OTA 1FEHZITIR L OB 2 I &, et TlsEh o
WEEfE OTA R T2 L &5 10 40141213 0.5 ptmg/mL (R FRSY) A & 72
o 7o, FEEE OTA 1%, AP OV I C W CIRE AR & - T 2> 5 B
SUTRHICHEIE S =, (B T78)

Wistar-7 v b (Wistar, #E, —#£9 VL) |2 4 mg/kg K&E/H?D OTA & 0. 10,
20 X% 50 mg/kg KE/H OEEMEER O 7 = =7 % 03 10 &G Sz,
7 2= )V T HY % in vitro TOTA L 7V T 2 U OFEE AL ET 5, [
7w MIBWT, Z== AT X UFEFT OTA (TLvRnEEZ L, 50
mg/kg A/ HBEEEZEHBVOT OTA @ LDso fEDS 33 725 21 mglkg (KE~ L Hi&
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20
21
22
23
24
25
26
27
28
29
30
31
32

Foalm N O - HARTFEHEMRAES
OTAFEA = (£)

WD L2, (B T79)

OTA LA T 2 b_(EEE, MERIAH, ABAH) 74 (BH. IR
IH, FEECREA) ot % X7 B8 in vitro TR OITZ, TORE, ThE
NOMFEFIZT AT I L0 OTA LW ERMEZ2 R RRITEOES T (O1T&E
20 kDa) @O oz, A ERIT. v FHEKORFEES D 28 2.3x1010
melM1 Th Y, 7 HHREORFERD M 0.59% 1010melM1 TH 72, T DRIFE
DEG~D OTA OFEATL, MEH OTA I 10~20apg/=ll TafnL7-, MmiE
F7 VT 2 AMAES OTA JEE 2 100 pmg/miL UL BT L=, (B 74,
80)

b. #A#IRE & 3R

OTA MW 7= % DR KL g D OTA LY OTA M DF% IR E
X, BEHIR, B5E, &5 L7Z OTA M BRIGY WL 2y, g E s+ &
DFEAFES . OTA ., L3R OTA K& EOEEHK O SEICkFET 5
(B 81), OTA OM-JHINAMEIC LV B s Z LAmEShTnd (£3),
ZOEWFEMZEL, OTA OWIGEEE, iR Tov—2E, 747 2 i dof
BRSO EES, JEHBREEDEWNIC L D (ZE] 75, 82),

K3 [EFWREICETEA75 bFT U ADFEH

Filt P (RF D) Z M TR
=U R 4.1 (R 75)
X5 6.7 (ZH 76)
<7 24~39 (/L 7683)
7 v b 56~264 (B P 76, 84, 85, 86, 87, 88)
7K 89~144 (ZH 75, 89)
A 77 (/0 90)
% 510 (=M 76)
[N 853 (ZH 91

B O #5150 OTA ORKIMFEREIL, =V b (L2 PERIRY]
—HE 6 F) TIX 0.33 BERI% (B 75). T v ~_(Wister, M, —RE#IE 3 JELLE)
TIX 4~8 FFfH]#& (2 55, 77). 73X (Fauve de Bourgogne, M, —Ff 6 L)
T 1 R 75), 74 (Large White, =2 Bt 4 U8) TiX 10 RffE#
G IR OFTY (FIVAZ A, —RHE450) Tl 2~4 FEHE#ZGSR 90)
RO N, F£lo. T b_(Wister, K, —#ESEF 3PLLLE) ITBIT 20, T
Mg e OVl C OAEA TP IR EE VR, IR EE & [FIRRIC 4 BFRIBANICER® B LTz
(M 55),

€57B1+~ U A (ChH7BL._ MM, —RE4 4P8) 12[14Cl-OTA %#J 0.200 amg/kg &
EOMETHIRNZ S L, RIOIC LIET LR L TA— T V47 T 7 4 —ik
(XA~ bz, OTA XM 4 HIELL EFRE 45 2 L AVR ST,
ZOFEEETIE OTA IZFRIZH VRV EITHEA LIDIREETHET D EE5 2 6T,
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OTARHE & (%)

(ZH 92)

Wistar-—7 > b (Wistar, B, —#£ 6 C) 1Z[14C]-OTA 7 0.086 amg/kg {AE D
HETHEFEIRNE S S, 1oL L, B2 OTA O D LD TR~
bz, 24 WEHOSAMIREIL, i - BIESEE - K8 > s> 05 - B >
R - RIBRE > A - BRE>SEHOIETH -7, (B 93)

£344-7 v M(F344, e, —HE 4 VDI 1 mg/kg REO[BH] -OTA 2# 0% 5-L

ToAERR, RG24 BEf#21C OTA IAEHIZ 14.0%, AHiEIC 1.3%., g 0.8% D ik
FHEVED RO BTz, FHE OB g T, T ORGHEEWE D 88% LA 3 ARARHT
D OTA ThHoT=, (B 94)

Swiss-~ 7 A (Swiss, M., —# 5 JC) {Z 0.00011gmg D [3H]-OTA % &ir
0.006:61_mpg @ OTA ZiTANE G325 & 30 % IZITAEH F LK OGN EY I
[BH]-OTA 23558 b vz, BABEMHIZHW T, 1&“%—1 1 FFE#%1C OTA JEEE D B
BB & 7oz, I OTA JREE TR 3 FEM% TREE L 720D . Z DZIELHRTH
D EFCHE BB RO bz, M EBFEVOGTRRET A2 LV ATFZ
R ERETHEZOX D RBOBROEINIA LN T, (B T3)

ICR Swiss~ 7 A (ICR Swiss, M, —#f 2 L) T 25 mg/kg RED OTA % H
[ERREFE O Lo RICRE, B, /NME. BIEEXOMEZ R L, OTA ©4
i e PR LS T RS R, 5 15 01% 05 6 % & Tz OTA 23589
HAV, KE I IEAL R ARE M ORI oA 3 D 23, AL RAAE ML, ~> L
N—TOfilE, R—~ U RERUSREKIRIZ b MR bz, BEE & BERIC
OTA IF3RH LR -T2, (B 95)

Wistar-7 > b (Wistar, #, 25806 #HL DY 2 Fin, JCHRB) (1
mg/kg KE/H D OTA Z—=H=al6 HREIEFENES L TRk D OTA /;;%r“ 75>
TSN, BT v b (2 wAEl) TIE, Bl FLEEERIE ONC B N E K OBE D
OTA BENEL ., BWEINED 2 (5L EEmWIBETH -T2, %ﬁfﬁ? > (6 HiH)

. LT O OTAEE KL EL . IRWTHENETH Y . BIESE K ORE
maf“ (FED -T2, (ZHR 96)

Wistar/AE EOPS- T v b (Wistar/AF EOPS. ., —F#£ 12 L) (2 OTA /54
fiklz 28 HREkG L, BlEF L OHFES O OTA BENHLNE, 7> FO
OTA ‘P8I 0.146:1 pmg/kg KEH/H TH o7z, B L OIFEF O OTA
T O HERE RS T, FNEN 79.4+31.4 nuglkg K (N73.7+31.3_nug/kg T
bolz, (&M 97)

TH (4R, BBV O, 4, REA 8HH) 1T, OTA Bk

(0.120 amg/kg £kl % 4 FEKG L7 IZB K QRO OTA REAHIE L
TG, HRBEIIE TN 12.49 auglg Y 1.02 auglkg &, ML Y LB ET

FEVMEA 2GR BTz, (BHR 98)

13447 v b (F344. MErE, 10 KON 15 #fln, —BEAEE 2~3 JC) (2 0.5 mg/kg
RE D OTA % H[EBEHRR &G L, 5% 12K ENG 2200HEBETERLEN S
VLA DRRWEAYIC & B U TR O ig > OTA IR EE %ﬁﬁ(‘rﬁiﬁw n~ K777
+4— (HPLC) THIE L-AER, mifhsklgas o OTA BEITIZIEE Lo T,
PEZEIZONWTIR, BWERNCHEAEIY7=T7 v FTlE. &E3 %/)E}J_ (Cmax) 75‘51%'3%
X bz TE L, &5 d@ﬁé’@fwiﬁbﬁ/ kT OAE 7 2358 8
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iz, ¥344-7 > I~ (F344, K, 8 fm, —#F 10 L) (2 OTA (0.5_mg/kg A/
H) % 7 X% 21 HM——HF=Eail# 0 &5 Lok o B e o 4 kg
OTAREIZ S, RERER TR oT, (B 99)

E3447 v ~ (F344. WERE, —#E&FF 2~3C) 120.5 mg/kg (K8 (z— iz
i) O OTA ZHERE O G L7121, RS 12 FEEFRR CUEE S vz, 7o,
Be5-24, 48, 72, 96, 672 }TN1,344 FFEZICERED T v &2 3UET O EFL,
ik, HFig & OV gz B L, HPLC XiXikiks n~ 272 7 % o5 NGBS
i (LC-MS/MS) % HWTENENOREHF D OTA LE DR 5HT S
7z OTA LIAMZIZEIZ OTaddd8 e Hiviz, JRHIZ, LC-MS/MS D43 Hrifl 5 &
DHEE Z 4172 OTA DA~F Y — A KON b — ZRFA B RDENITFRD HILTZ 8,
OTQ/OTHQ. T 7 h BDBAZ L 7= OTA, OTA K OZFDOR#HMTH 5 OTA O
TNETFARERE TN v A ERAEERIIKRE SN0 -7, OTA ORI
HECRAS 1T, METTIT 48 BB 4.6 pmol/L, Tl 24 FF#I#1Z 6.0 pmol/L T&
Sfe, MED B D OTA OWE—UEERIZHE, HEL OMEDImEF OTA O
BN T 224 RO 231 K CTH - 72, OTadIMFEF L 0.010~0.015
aumol/L LK -7, T OTA IREIL. X VHED T m> eI
0.012 pumol/kg ML T ThH o7, Blfio OTA EEITHG 24 FFfj#4IZ, HET
0.0480 pumol/kg #Af%k. METIZZDHK 1/3 THo7=, OTA BEEIL. Fflgk v Bl
TE<., %5 24 BB ORET » MBI 280D OTA EE XD 20 f5TH
ST, AP, BlEdkic OTA A I3 G 48 B BT LTV, #514% 672 i
i B IR R (0.002 pumol/kg) Kiwi T o772, OToalI Ml O g 121X
RO BRI T2, (B 86,99)

F344-7 v b~ (F344., M, —FE3 VL) (22— MICEME L7 10 mg/kg (KED
OTB % H[AI X% 2 mg/kg RE/A=IH (—BMIC5EH) % 28, il
O LB, Mikd krmEd o OTB K2 o R#m %= LC-
MS/MS &k OYHPLC Tt L7z, e & OSHERRHICIE OTB O A3t S 47z,
g, BT & Ol oo OTB AL X, Bl 5% 72 R B I2iX, £hEh
3.8£0.8 aumol/miL, 0.232:6+0.044.7 pumol/kg }&1r0.245:010.044-7 pumol/kg.
2 WPEE% 72 R B 21X, £ E4 0.720.2 aumol/mlL, 0.042.3+0.029-4
pumol/kg & 110.061-810.028:5 pumol/kg & . Bk & APl 2 I D [FIFREE
ThHoTlo(ZM 100), —F. 0.5 mgkg KED OTA % H[BIFREIRE O 5% 72 K
W OMmEFR, B & OFF&EF o OTA BEIL, £ E 4.4%20.4 aumol/mlL,
0.271:9+0.092-9 pumol/kg K& T 0.0007+0.001-1 pumol/’kg TH - 7= (B 86)Z
EnD, FEHEDOIX. OTB B EHIEE LERWZ &5 OTA & OTB ©7 v b

(F344, M, —Ff 3 VC) KNENREDMEN, WA OEMEDZIZEE LT
% &EEZ (B 100),

¥344-7 > b (F344, K, —#F 3 PL) |2 6 mg/kg KEED OTA OKAEK) #H
[AlR% 0BG UG R, #5043 BEMLINICHAE B E RN RR L 720 . 5% 4 H
% THIB0000 pg/eall O IMATHIRIE Z4ERF L7-%, 28 H B £ TRSOICHD Ls,
Z DA OFHAL 7.57T H TH o7, F344 7> b (k. —#E3~8 L) 25 mg/kg
fid Bk OTA (0.285 pmg/kg KE/H) % 2 MG 5 LI-5E121E, BEBGNS
3 A BUIE OTA I fEhiEE Y 0.006~8 pg/mll & ZERNHES Lz, (BR
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B3447 > &~ (F344, MERE, —#E4 3U8) 12 0.5 mg/kg (KE D OTA % Hi[FI#FE
Beh U, MERIE Al OTA OENREIZ 5 2 DN L -, Bl (10 Hil)
N ORER (15 8#) 7~ FOfmllRIREIL, BellE TR 5% 6 Fffi], Z oo
BETITR G4 2 & 2p o 7z, BREMETIE, [ CEEROIE L 0 &\ s I R R
ICEE LT, AT OSMABIIARESL &EHICARICER U, R, Bk,
FRERE, B N OV EAME T F U F L 219 IR, 264 BT, 191 B & OY 205 B
MToholc, OTA MHIREOCHERE ZHEGT L7cER. 2 22 A % Ol B 1M kE
TENHELILT., OTA OEHOEMERERIZI VTR O b D HEREZEIZ DTl
REICESSHAITEE LW E 2 Bz, (3R 88)

Wistar-7 » b (Wistar, B, —H#£4 %) (2, 0.050, 0.125, 0.250 X% 0.500
pmg/kg REDO OTA 3 1 HI X2 10 BEEEE S, BlsSEEINE T OITN IR
B (8317 A2 ) OFRME ERHIFRR -5 OIS - & 5 AT =4 ik
/wi\@ﬁ%yas‘%}a&%m@ S8 7 Ay M. 0.050 pmglkg AE R 51 &
0 HEAKAFAICIRIG OR8N Lo, SR L0 . Rl &ICEO B
HEMET =A L b T XTO & —@ QOrganic Anion transporter (OAT) 2 KX
OAT5 W ONZANENEIZFR D 515 OAT1 K ONOAT3 OB AL 2 A, Zh
SDX L RTBEORBIL, OTA #E5IZL Y 0.250 pmg/kg RE K GEEF CTrxsgm
L. 0.500 umg/kg REZE G TITIK T L=, 0.250 &0 0.500 pmg/kg REK 5
FEIZRBWW T, B, AT, RICBIT5 OTA BRI, ARKFEICEmL-Z, &
Bz T, BLA NV ADFHEZ AT RER, IRE O EEY O~ T v
7t K (MDA) BEIZEIZA LT, JyT%EP 8t Rafi-2-T4X 77 v
> (8-OHAG) REDZEIZHEKFMEITRD b Rh o7z, (ZH 102)

T (A x2—FT T Rb—A, —H2BAVOTV~v—27 T RL—R, —
FEHTH) ITHBWT, MDD OTA OVEREFIT, Bilid, Tl UMt ofERE & 0 K
mole, (ZH103)

THE (T r~—7 T RL—A, Mff, —#£490) 120.8 mg/kg KHEH/HD OTA
Z 5 HREEHPNEE LTl S Blgo OTA BENFH Sz, OTA (ZAHEIC 189
anglg, B 283 aug/kg M IN7-, (&M 104)

TE (To~v—0 T RL—X, M, —BE58H) 121 mg/kg fEtk =D~V

<$£41@%%M<% PERIASBH, SPIECRI) 12 0.3~1 mg/kg Akl OTA ZIRAEH

. FARRAOARICET DR A F LD L 2 A, MEMWREIC I DALERT OTA 7
r“imﬂmﬁ?ﬂmwm>Haﬂﬁ«fﬂﬁk@n61&>ot <#*<HE 105, 106), #H#sk-H-OTAJ=A S

2 f > AT = Ak DR PR ) —F7-, TX (EEHR
A r@%umﬂ #@%@&E&@ it 1 ﬁ;%@%) Z Az 6 ~3 s H O E#R

HERBRORERTIX, B> 7A > s> IR DIA T H - 7 (1 89, 107),

75 (SPE, [ERIMEHEAR], —#F 10 84) (2 0, 0.025, 0.050, 0.100 X}% 0.200
wmg/kg ikl (244 0. 0.0009, 0.001-7. 0.003-4 Xi% 0.006-9 mg/kg A E/
H) ® OTA %4 3 7> HIREE&R 5 L7 fbE 5. llas L ORI fE D)2 OTA 7R 358
DB, BERIC 4~11 pnglkg. FHAIZ 1~6 pglkg M OVFEIC 1~4 pg/kg @ OTA 23

6

fitE 2 & Ol ORI & ECER OO AR 2 OF 72 40
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s, (ZH 107)

TH (MR, BB OME, 4 ks, RS 12-24 5H) 12, OTA {54kt

(0.120 amg/kg filE}) % 4 L5 Lf:?’ﬁc:ﬁf‘ﬂﬁﬁ&(ﬁﬁﬂﬁ%ﬁéﬂ%ﬁﬂij OTA = i 2
E LTRSS IR T 12.49 aug/kg, AHET 1.02 aug/keg &. AFlEL Y
HE R CEVWERI DR D B, (B 98)

vy (Vy—T—, MEPEILE, —BE18H) 120.317~1.1 mg/kg fARtD OTA %
9 kg filkl/ H OEE T 11 BRI OKRE L-fER, —FEOBIZ OTA 2580 b=
23, AL FFiE. iyl . FLAOYRIZEWT OTA 3R (5 pglke) i
Toholz, (M 108)

W' X — (Cercopithecus aethiops. W, —#E 3 8H) (2. 0.8, 1.5 X
I% 2 mg/kg RED OTA NHEIFIRNE G S41, 21 H B R & OUREEFSEREL
STz, OTA I P FEIF G4 2 B TR & 720 | RPICREWIIHE S
73)0710 PIZRIT D OTA DIMEN D7 VT T AL 2 a3 /R— AV BT

(Z—2 L. OTA O¥5dix, 19~21 H CThH-o70, R S— kA F (F
»u) &R = /X — R A v OB RN A EIL, 59 mil/kg ThoTz,
(ZH109)

OTA OFRET 1 7 4 — /L EFHRD 72, 395 ng D[BH]-OTA(0.14 MBq) 't
N (SR, 5.1 4) ICEERICRORE I, 75 H F‘éﬁﬁuf(ﬁbi‘%ﬁ&ém
77 T5#% 8B IC, %5 L7=[BH]-OTA ™ 84.5% L LA A ER D vz,
6 H & i o [3H]- OTA I, BEED 36.3% L7320 | LR 500 LTz,
HPLC ZHrofER, M TliE s A E2EE OTA TH Y, OTA IR S
Nighnoiz, OTA MR SLD 7 VT T AL 2 ar /R~ Ay A —TF T
JNC—F LTz, ZD2ar 23— kA METF VL, WEHAREE LS AH & Z0
B ORI LS (Bgs V7 72011 miL/%y) SHeE . ENIHEID 6
HIE 20 KffE, 6 B2 61% 856 H RSN, Eiks V7 7 ZX1£0.093~
0.109mll/5y (B L% 0.1831L/H) CHEMENTZ, £/, BMICHK TS OTA Ol
HRE ORI ZEN Y, b b (BEEE. S 84) IZBWT 2 22HA M
ENn7z, OTA DOIMHHEEE L, 0.20~0.88 neug/mll ThH-o7-, ML, 2 4
ICBWCEIZMIRIEIE —EICHER L2y, 6 4 ICBWTiE, BIERWIR TP s
DRDO BTz, BEEITED N1, (B 91)

—J5. 23 %— h A2 FETILTILZ OTA O 5 AEWTE I MEFEIC
PP OFE N K O e~ DERBE 0B T3, OTA OEREDERARIC 3 =
V= R AV NETAXITFNL O I~ A NETIVICES  EHTN
REts e, (BH-110,11182)

c. BH. Zit+. BBRUKRE~DFEIT
=URNY (AL 7R M —HE27T P IR 1T HE2D 0.3 XX 1 mgkg
il (0.0375 O 0.125 mg/kg R/ HICHHY : FHRHE) © OTA % 341 HIH

7T JECFATHW TWA#E(IPCS:EHC70) % HW CHE R E 2 #t
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FfE L COR~ORBATH TR O 7z, I (%#E60~70 &) |2 OTA IFFE 0 btz
molo, (B 112)

=UN) (FU~=xmy 7 EIE, —# 4~8 J) 12 OTA 2% 2.5 Xi% 10
mg/kg fift (0.1 X% 0.4 mg/kg A5/ HICFHY) C7 HREREER G- Sz, 4 H H
IZ 10 mg/kg flEHE GRED I HIC 1.1 pglkg @ OTA A &iz, #5473
A#%T% 0.7 pg/kg ® OTA BIFEFITHR S 7z, (B 113)

=9 NY (PEORES., —RE7) I OTA 25 2 mg /kg fiEto HE T 3 0 IR EEHE
H.aivle, 778t L2l OTA 7 &3 HESR (0.05 ugkg) KiwTh -7,
(B 114)

VAZHADZZ (HADURXZ, ESHEINSE, —# 5 ) 12 [14C]-OTA %
0.070 pmg/kg REOHETHIRNEGT 5L, A— 7 F 77 71EICLY 6
IRF 2 I I3 s TN O JE I BRI U BB AR R 338 H L, 24 R ICIFINE
FAZ I OTA SR S vz, (BHE 115)

HATXZ (AR XZ, BEIFH., —# 28 ) 12 OTA % 0, 1, 5 X% 20
mg/kg RECTHERAOKEGT 5 L. 5 mgks KEL EOFKERHET OTA OIF~D
BAT RO bivlz, 12 RO HEAIIIO OTA JREIX, 5 mgkg KEKH T
13 pg/kg, 20 mg/kg IKER G- T 34 uglkg ThH-o7-, OTA L. 5 4 HLDOHEA
PRAEIZ 2 BFE L, EWREREINIF L0 10 FE0 -7, 5 mg/kg (KED OTA
FGHETHITR OTA AT 72 BRI 2.06 ng/kg & fcmfE & 72> 72, 20 mg/kg
REH G W TIFF O OTA REIZEIZELS 20| FEIINEE LT, (B
116)

Sprague-Dawley—7 » b (Sprague-Dawley, M, —#t 4~5 C) O#FILHIZ
OTA % 0.010, 0.050 Xi% 0.250 pmg/kg KEDHE CTHEFROKS5$5 &, Hh
IZ OTA 3B bz, FEMICI W THA & i ORREEIT 24 FFREZIZ 0.4 K
N 72 BE#21C 0.7 Thotz, 72 Witk CIERALY & BB o fik o OTA B
K OB & R B O g 0 OTAJRE & ORI IED BERRIFHBI DTS b Tz,
WEEMIC I T D Mg M OVE g OTA IBE X, TN ZENREWO OTARE LY
o To, (ZHO117)

C57B1-~ v A (C57B1. hLiz#E, —&F 2~4 JT) T 120~170 mg/kg @ [14C]-
OTA Z#HIRNFEG- L., @54 — T V47T 7 4 =B X 28RN iThbh
7=, [“Cl-OTA X, HR10HE LV H 8, 9HRHICHKE L X cziﬂﬁczﬂéﬁ%%
il L= OTA—, 5% 20 DRI T EEE, Bﬁfﬁ%&o“ﬂ R C i e
%m‘_o 1% 17 A Bic[14C]-OTA-OTA- % ¥ 5 L 7= i 1%75#@75&%1‘

NRO LN, (= 118,119)

e 11 R 13 H Ao SleICR-~ 7 2 (ICR, #EHE, —#E5~13 L) Ot
AR 11 HHMXON13 HH 12 OTA % 5 mg/kg (AEO A& THEIENES L., BEY K&

DB IRA~D SR ST, FEW oM, AT, Bl ONEAE R K RS

Fil RE#Ekg) S B (g/Eh i/ ) 1 ppm fi BHRFFE &
(mg/kg RE/H)
|l => 0.04 50 0.125
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D OTA JEEIIHRG 2 FE# ISR RMEICE Lz, BT o OTA BEIT, &5 2
~6 R < . DRI O & 0 00N Lz, BEicisiy 5 OTA
OMLEERHIE, TR 11 0 A5 T2 KO3 H B E T4 TH - 7=,
JEYEH D OTA JEFE T 5-1% 2 W] ClIREMpamSER 5 FIRED 0.1%LL FTh
ST, AL, 11 B B#ETIE 48 FFEHEIZ 4.6% &0 13 H B#&5-Tix
72 BEfIRRIC 183.3% Th 72, (=M 83)

Sprague-Dawley-7 » I (Sprague-Dawley. M, —#% 39 JC) (2 0 Xk 0.050
pmg/kg KE/HO OTA (REERKFET RV U LKERFIZEEEE) 73, 222 2 BT
K OMEYRAPIZIE 518 H . 014 3 BRI 25 AN E 7 H =R EHRE 0 #% 5 S 4,
OTA O IREWM~DBITHRH STz, OTA e 5B T F G REO REEM N & FE
FNTIREIIL—BEL 720 3~4 LI/ CTRE/E STz, OTA FEHRGIED
FEW ) HEEIL, OTAIER GHEOREMMICHTE vz OTAIZE & LT
7RV IREE, OTA B G-REO BN N B PE E N T-1% OTA FER GREO BT
SN BRI R, OTAIER GREOREENM > & PE 7=t OTA B H-RHED
FMEMWICHE S A% AL ER LY OTA & 5HOEW )G FE F i

OTA #EREOREMMIZHT S A% AL ERED 4 BB I,
OTA A& %, REWOREICEEST, HEMohE, BEEELXORFICHLE
Lo T, WEMWO MR OIS IT 5 OTA BEIL., XBEETELEN
11413 pg/L KT 4.0+5 pglkg., ARG B TZER LN 13014 pg/L KO}
42+7 nglkg, HAE%ZEIT < BEHETEN LI 640 £86 pg/L & Y 180+63 ng/kg
ThHotz, HARMGRIBREOREYD OTABE Kb E < MM O EIC
BT 2D OTA BT 860+100 ug/L LN 240452 puglkg ThH 7o, T OFERIIMHEA
MOV EMZE1T 5 OTA O ERICIEHEZ RI2 LT\ 5, (SR 120)

IR 12 H-H® Sprague-Pawley7 v b (Sprague-Dawley, #EiTlE, —#£4C)
OHTWE 12 H HIZ 2.5 mglkg (KE D [BHI-OTA % & T 5 L CTE g ~D /A 353
_oNT, ZORENS, HIR12 HEDZ v MZ OTA 285 L7546, Rk
ICERET o0, G ED 0.1%%B2 252 L3V LS, Rk
T OTA 5 48~72 IR i miR G ED B R 580 01% Th o
7=, (B 85)

7 (Blanc de Termonde., M, —#f 4 JC) |2, 0190 amg/kg £t (0.016
pmg/kg RE/ HITHY) O OTA % &t HRIGYEEIAHFLO 3~19 H BTk 5
SNt OTATREMWIO MR HFUTKEAT L, G IRE~BIT LTz,
.19 HEO OTARELIINE O mEL 1 &35 L3 TIL0.0156 TH Y, FLH
OTA R E & WEh A OTA JREIZITIED EARFERENES v, HEhmic
B A1 OTARE IZH T 2B OTARE O, HE XL v &<, REwic
BOWTIRENESHTOL B2 LN (F4), (B]F 121)

K4  WEIOTFXERBYOA IS FROVARE

F7 T bR ARE

4% Gapg/L) FLGapug/L) & Gapg/kg)
s SL7) 35144 + 0.704 0.049 + 0.011 1.;241 + 0.366
IR Eh 0.051 +0.024-8 — 0.041 + 0.025.7
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2 (AR AN, MEAER, —BF 2 80) (2 OTA RIS 0.38 mglkg (AHE/
HOMAREL D LIS, 1R 21~28 H BICKHEFSNT-, OTA 1ZE#EIC
0.00004 1$==0.00006 ug/kg DOILLETRD L=, BRI BITHRE S/
(B 122), FREIC, ERERHC0.700 % 1.400 mg/kg filkl (—OTAA
0007~X 1% 0.016 ﬁmg/kg RE/H) © OTA Z it T ICREER G- iz 7
Z (Trv—0T 0 RU—A Mz, —# 2 50) OREEMMIC OTA ERITHED
Lo T (B 123), — 5. BARIGYAEIE (OTA 0.193:1 pmg/kg i, BT
F 1/ 0.152:9 pmeglkg il 2B UM % CAMtadEAIH, ik, —RE1
9D ORI OTA WBAT LI T 2MENRH Y, 7 X O REIL 0.20
aug/mll, Tho7on, WE (6 8H) OHAREO M A REIX 0.0756~0.12
aug/mll Tho72(ZH 124),

K458 TR OER SN OTA DIFLE A ERTHEENTOMEIND L&
AHONTEY, v (Vy—I—, M, —#F 1 8 2 0.317~1.1 mg/kg fkto
OTA % 11 B NS LI-fEE, A OTA IS o7=, (B 108)

—J), HIE3~6 MAHD T Y (RAVAX A, M, —BE18H) 120.2, 0.75 X
1% 1.66 mg/kg {AE/H D OTA % 5 HHH &L L7-8%E 1213, 1.66 mg/kg (AH/H
D OTAFGRETBNTDIA, BEBMENS 3, 4 KO'5 H HOFLIZMHENNZ OTA 2
szt omELH L, (B 125)

@ K3

OTA OFRFREHKEEZX 1 (M. ZRMIRDMAOME] OFHH) [ZRL
2. OTA X, FICHLE S TR OTaUlI KD R SIS, Tl OV g <
IXOTA X CYPIZ L VL&, DETH D, OTA OB LIH N ED 51T
Wh, ZOE, WEFE, 77 N OROKE, ARIENRE, xRk TR
HINODMERDH D, (B 53)

E R, 72K Ty NOFBOORER LI /ey —20%, Bxfl=aFr
TIRTT=VX7 VAF KU VB (NADPH) OFTEFT OTA &A1 ¥
R—T gL, HoN-REMICHONT NMR M OEES48 - MS % W T fife
BLTER, VED 4B-v FeXxv 4277 x> A (4ROH-0OTA)
KON 450H-OTA A K STz, & NROYT » MiFlo I 7y —LZ2Hnb &
4R-OH-OTA R EERRHW T, 7X¥DOHFEI 70y —2r&2H\5HE 450H-
OTA NFEELRB#WTHY . 25D OTA DIKSRIZIZ CYP 285 L TW5
EEZ BN, Fio. WEDOMKGEIRKIGZET D Vmax [EOMEN-T2Z Enb,
INHOMREWIE OTA OFERE T2 WEFEELIZTEXT(ZH 126),
NADPH F#/EFTCT7 » Xk Mg 7 r Y —2A4L OTA 214 v FaX— 3
> L HPLC To#r L7c#ES%, OTA O & LT 4R-OH-OTA 2338 ® Hiv7-

. EDOERRRIIIELS . X7 1 mg 4720 10~25 pmol/sr THh - 7= (B

94)0 4R-OH-OTA 1Z OTA L v HMHNMEWEEZ 5N TWDH, 45S0H-OTA ©
B OWTIIRATE 27— 1372V (S 126, 127, 128),

OTA DORRHHZHOWT, FFEI 70 Y — A, 7 v b CYPAZS KOz b
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~ CYP £ 5L Z&2 N~ in vitro 2T OTA ORI 51TV 5B,

[RBFEMER (E58EFAES) ]
11~1847H Goix I (1) 2EMEl OEBICER) 1. ABE LT IR
#H OEBIZBEILTHRWVO TRV,

OTA #7 v FXIZ~ T ADOFI 70 Y —ARIGERICHEMT % L LC-
MS/MS TZLK D ED AR K4S 0H-OTA B SN TV 5, 1 - HE T
IZHEBLT 5 CYP1A2 & CYP3A2 DR EIVRIBE I TWA(Z 129), v~ T AD

270 —LADOFETTOTARRE SN CTEBEEELZRT & OWME(SMH 130)
BNHH—FH, v FOBFEI /7Y —ATIE OTA OBLEEENSHRE I NLRWED
%&ﬁb%&;é(%%{ 129) , £72. ¥~V A (Swiss, M. —RES5~10P0) (2, YK
BEEFEAFET L 72 /L E X —)L (80 mg/keg KHE/H) A 5 AR, X 3- 4
FraZ bl (20 mekg RE/H) 4 2 A, 0K G L#®IC
OTA Ziflfn#&E Lo R, Al LY OTA @ LDso [EMEINT 572 8
OTA OEMFHmMENMETFTLE, —FH, 37 y— A@%/j%yff PR EA
ThoHrEXn=/L7 % K (1,400 mgkg KE) ##%5 LA 121E,. OTA
D5 144 Fi#% ® LDso 1% 40 mg/kg (KEA S 18.9 mg/kg M@ ﬁfy L7z,
(M8 159)

4R-OH-OTA OERICEIL T, 7 v h® CYP1A2 O CYP2C11 O3B T
HENT, B+ CYP1AL KO CYP3A4 OfFE T CARBSHME SN A2, & b
CYP1A2 IZIXTEMEDRTRO LN o2 L DMERH H (B 94), LL7ens
CYP3A4 DIFMZ CYP2C9-1 & CYPIA2 IZF5WVEMENR H D L T2 HiEH H D (M
1mp_®i9 OTA RHHZBI -9 2Ry 7 & IEMEALERALIZ DV T o4 R
T ERISEVDRH D | B PR RIEHEEFIZIIRTE RO SR H 5,

A CYP BEAZHi&REG LI=7 y FOMB 70 Yy —2% 5 L 4R-OH-
OTA ORI LTz, TAHVKRRAT 72—+ (ALP) &U“yﬁ‘/w A
FoA7 27— (yGT) ORFHEMEZEE S Lz OTA OFEEIX, CYP #E
RIORHEREICLVETHZ b, CYPIZ LD ki kY OTA I T
HEZBZ B, (B 94,129, 130)

[RBEFEFAER (Es58EFHFAES) ]
34/TH® INMR) % [TH-NMR] IZELE,

YOI 7 ey —2a L OTAZHIZA U F2_X—v 3 95 & 10-0OH-
OTA BN S5 Z &3 TH-NMR & OVE &0 4T3 THERR S 372 (SR 59),

K58 (7 ey WP, % 88H) B+ T OTA ODRHMTH
% OTC WA S NTZ Z ERME SN TV A (ER 131),

(FHERED (FEs8hEits) ]
35— V41TH~36~X—U31TH (Guid ki) oI BICFHE) X, IEE L
TREHIC 7 A= AENTWDH D, Sd#iEFTzB#H L=t D TY,

Z v b (Sprague-Dawley, M, —#&f 4~6 ) x4~ A T % 0 XUE 5%IRER
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OTAFEAE (2)

Be5 L%, 1 mgkg (KED OTA ##0#% 5 Liz, 24 ~A v HE5HTIE OTA
235 OTa ~DONIKEILE X du, BG5BT w3 2 AR 3 FREE T 56% 5% V%
I~ A FEEHETTI% Th -T2, (B 56)

Wistar-7 v b (Wistar, K, PCECARE]) 12 0.050 amg/kg (A @ OTA in
0.053-5 amg/kg KED OTC 2O EHT25 &, MmH OTA BEIL 1 Bk
KERD | OTCIFHEGHBSNITEANT OTA ICERIND EE 2 DT (7”'%%’
132), Arochraceust AL TA e anlarg o L THOTCHH S Ao
(EH 133y

7 v PO hOPMREEEITME S, FEE RIS RWREELE LT 10-7~10-5
mol/L ®[BH]-OTA % in vitro T8 KLz A v F a2~ g5 L, OTAD
AR & LTSS 4R -OH-OTA DI, #Hiz7e 2 ORI R
5. HPLC OSHHEEENE . OTA O~F Y — 2 I~y h— R L DR ok L
HEINT, 209 bXy h—XEAEKIEX, & NIRRT Z W=
BlliFmi s nienotc, EMRHBEREOFERTHL 3-AF/LaT kLUl
Wz X0 4-OH-OTA ERFIIN L7=0, A RAERIIZIER 2otz (B
134)

OTAZ BALBle~ T A (BALB/c, K, —H#£5PL) 120.0005, 0.001:4, 0.008 X
1% 0.020 pmg/kg RE/H O OTA ZHE< 4 MK OR 5%, BiEL OREIZE
75 OTA R#W %2 HPLC Cotigss L-fER, milgssicdbmic, OTB, OTHQ-
GSH. OTA-GSH. OTa. OTHQ. OTHQ-N-acetylcystein., fifi#% OTHQ. 4R
OH-OTA, OTC K ORFEED 1 ORI BB Dl oLt g,
(B 135)

[ RIRBEFIERR (FEL8HEIFAES) ]
27~341TH (GTix I (1) AEHEME) OEBICER) 1. AREL LT IR
# OERBIZBEI L THLRWVOTILARWV,

BEALAT CL— AV DFEEL TRV Y (RIVAX A v 5ilEls, —#E158H) |2
11 XUF 25 mglkg KED OTA ZHANEE L7k R, B 51% 24 FRDINIZSET L
lrg — V=AU DFEELLUY GRIVAZA L HE3~6 0 H., —&E 158
12 0.2, 0.75 X% 1.66 mg/kg {KHE/H D OTA % 4~5 HE, dFONZ 13.3 mg/kg &
HDO OTA ZH[EIFHNHES LR, 13.3 me/ke KER GO — @O FARY
BE R L, TRDLDRENS, L—ALOFRELLE Y OKROEEIZLS OTA
DOEFEEIL, L— A DFEL TRV TR U TEE T 18 me/ke RE 23K
mgke KE B[R &% Hille, (B 125)

® HEittt

% M)ml R OTA 7 U7 7 ARV TIE, TEHHEIE R OSRERIK A A3 &
TR EIZH - T D, Ziud, 1 OTA O &N 403.82 THDH Z & L BHEH
117 %znﬂ\éo 7 v F T & 350~450 OEIPHIZ & DR S HH-PEE R O
RERE AR 22T 07, ER YRR Th 2 R X~ DRI 54 1% OTA
DGR, KEGEEIKFETHSHR 81), dd¥-~ v A (ddY. M —#£5 PL) (23K
W OB YA CTHD 7 = /v eE X —v (PB) % 1 BEREFIH&RE L=%.
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OTA # 15 mg/kg KEOHE TEENE S Lz, OTA OEH~OHEIT PB I
FLFRREIC Lble U TR 2 51N L7, PB ALERREIC I 514 24 FEEOIR~D
HEZ, FEBRRAIC LT OTA 13 1/3 (2. OTalX /41 L= 61)

Wistar-7 v b (Wistar, Mk, —B#f 3~4 ) |2 OTA ZHIkN&E 5% I8 e
ZREVE LRGSR, OTA 1IWFE 26 b S, WBERERR P IZEEE /e & D OTA
DB LT, (R 69)

[F¥RLy (Es8EFHES) ]
11~154THIX. NEL L TRBENC 7+ — I 2AENTWHT=H, E) oHE

H f\nﬂﬁk Fﬁ%%’r%ﬁ LELZ,

> ﬂl—‘ﬁﬁi“f‘ T1% Ch o iz

P = o

Wistar7 v b (Wistar, #, —Ff 3~48) |2 15mg/kg A& D [14C]-OTA 2°
B D& G Sz, %5 6 FE# £ CITBEBEIRIE D 33% 2N HIZ PR X 4
Too Flo, #5372 OTA OF) 56%08, 54 120 Rl ORIZ OTA X% OTa &
L CRE O CHEE Sz, F%AIIC OTA LV OTandEttENE -7, £
7=, #ED OTa B2 bR Sz, (B 55)

Wistar 7 v b (Wistar, #E, PCECRBA) 12 6.6 mglkg (RKE O OTA Z#%0 X%
JEENE G35 &, 8 HMOBIEMIRIFICIRFIZHEH SN 721X OTa . OTA K&
W 4R-OH-OTA TH Y, TNENHKEED 27%, 12% KX 1~2%ﬂ%>o710 4.5
OH-OTAlZfmHH S7elro7-, OTA L OT T FEHFUT HENTED Tz, MK
HZ OTA OB TR ST, OTAIZRHE S5 Ll R S
oo (W T1)

FAL LTy~ (TvEe /. B DRECARE) 126.6 mg/kg AEOHET OTA
ZRRO#EG- L, 5~6 HMOBIEWIRIZIIT ARIEENFH 2, JRPIZIE OTA,
OTa Xk T* 4R-OH-OTA 23k &4, HEftEITENENEGED 6.9%,27.2% KT
1.6% CTho7-, EPIZIIMED OTA & OTa i Sz, (B 136)

E344-7 > b (F344. M, —#F 40U58) 121 mg/kg (KED[BH]-OTA Z#OE5
LTchER,. &5 24 Rt £ Cloo@ls i — HUR ARG PE ORI 14+ 1% D3R
iz, Motz 18.02.6%23 FHIIHEH S vTe, IRAICHER S 7c BRI E
1R 85% 30— 0Ta i 1 8.9%138 OTA Th o7, £i-. RFEED 2 FHLE
DR M O (0.01%LL F) @ 4R-OH-OTA kit Sz, EPICHEH S
T P E B 1 34<+E—OTA I OTal L T4 G E SN do Tz,
(ZH 94)

F344-7 v ~ (F344., MEME, —#£% 3P0) 12, 0.5 mg/kg (AHE (B 23—
) O OTA BHERE &G Xz, $5% 96 Ref OBIZHIM IR+ OTA &Y
OTaD G- &EIZx4 HEIERIT, HEZ v P TENZIL 2.1% TN 4.2%MF DN 1
T FTIZFNEN 52% M 8.5% Tdh o7~ RIITIHEEE D OTA- 7/ /Loy
R S, LC-MS/MS OF — X )by h— A X IAF Y — R E ik & HE
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1 EENT, 96 BEfNICE T 52 F O OTA KO OTa® EINEERT, HET 5.5%K& N

2 2.9% I ONZHET 1.5% M TN 2.2% TH -7, (B 86)

3 ¥344-7 v b (F344. Mk, —8&F 3P0) 122 mg/kg {AE/HO OTA % 1 HAMIC5

4 Higl, 2 BEEERAR 0BG L, R&BS 24 RpR% E CICBEIL7RE LC-

5 MS/MS THHr L7zfER, OTa, > h—AX(FE~F Y — R AR NI BIFE

6 £ OTB &KO* OTHQ 23Rt sz, Hmiksx b 72 FERIC L LT v FORT

7 fige, B ONMAEFIC OTA IFERD AL, ZOMRBEWITHR T S e o7,

8 (/0 137)

9 %1 BEORBEEOAEKL 10~156 BHOT VY (B/VAXA | JE —H#E 2 §7) I
10 0.5 mg/kg IREDHFETOTA Z R O#& 5 L TH5H, 120 FEOFER B0 S vz,
11 ZTOFER, 5 &7 OTA @ 80~90%7° OTa & L THEHH &, OTolEfRH D
12 OO, — . KO OTA bIRF (3.2~3.3%) KUFEF (7.8~10%) (Z

|13 RO LT, (B 90)

14 PR F o — (Cercopithecus aethiops. M, —HF 1 5H) 12, 0.8, 1.5 X
15 132 mg/kg {KED OTA % H[AIFFIRNE G- L, 21 H IR OIRFEFDS BRI S
16 Nz BEEREBIOS 21T 72558, OTA OFEHOHREE L= 257 )T T
17 > A%, 0.22 mil/h/kg KETH -7, (ZH 109)

18 b (BEREE. B 14) 12395 ng OBH]— OTA (0.14 MBq) # %28
19 RRICRE O &5 L T DL 72 RF O BHHEE® ) HPLC 12 XY /5 S iviz,
20 Beh51 B#%0 5 9 B £ TO 4 RIKIZEBW TR HEN S 7= i e o 42~
21 54%7050#8E OTA CTh-oT=, o7V o ZHIZE U T, OTA (G ok &
22 B R OILDBUHTEWE D 14~20%70%58E OTA LV b #E < EH S <R
23 ST A v AR R L 2 Bande BB 6 HEOBIEHIM
24 IZBEG- R DR 20% 23 RIZHEIE S L 7= (2R 91),

25 MIFEFTE LRI BEEREE L TR OTA 1L 0.2% L FTHDH Z ENEL D
26 T TR SN TWVDH(BH 76), OTA DR A~DHEHITIRMNE 55T L.
27 FDIFE N EIXBER e A A MY O RIS W% T D BT =4 U ikic
28 X5 EFEZONT(ZH 138),

29 T =4 b T L AR—2—0D OAT1 % 3B S E 7PN 2 7= 388k G,
30 OTA IZ OAT1 # /1 L Tk SNz, 77 I v A L OTAIZSOW T, =
31 @ OAT1 {KIFHI72 OTA it 3 Hl S vi=, (B 139, 140)

32

33 (2) BRRUMDELZM/NNTA—F~~DEE

34 T b (T MEEEPERIAR], —BE 15 P8) 12 0 XJE 0.100 gmg/PT/H D
35 OTA % 8 WM N#H G LS., mHRENSGEICHEML, migHh 1 >R Y
36 VIBEITAEICET L, FIBICIT 2 B0 B RTE PRI AR T L7 23, BEAE Bt
37 FIEMEITIEI L7z, OTA OFERIFEHBIEAIL, PN DA o Asea )
38 DA NI O FEI LB, [T Z B D 7Y 2 — 47 2 A s O i sHeos
39 AR N Y a— 57 U b SR RN O I 2 & | fREE SR O i 23 D4R
40 LB LEZ O, (B 141)

41 Sprasue-Dawley7 v I (Sprague-Dawley, #, —#£5~6JC) [ZOTA % 10
42 mg/kg KEOHERI L0, 0.5, 1.0, 2.0 X|I~24 mg/kg K&/ H T 4 HEEEN
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B U7 R, B/ iR v AR o ZIEHEZEEIN DY 10 me/kg (A FE HA]
WEREL 2.0 mg/kg KE/HUL FTRGEECRD BN, 4 mg/kg KB/ H<T 4 H
BB LTI AN 7 LR TEHIZIRT L2, (B 142)

7 % (Hormel-Hanford < =7 % PERIAEH, BAZCREH) Bz ERin 2 v
“C OTA 1T k5% 2378, RNA KT DNA OAASRILEZ - E, OTA

XD InsoEs AL EWAE RO EEITMIANEER OFEEICL DO TiE
m\: EMIRES T, (B 143)

OTA %7 v Mg Ak HTC Mo #sis 4 i L7z, HTC #ifaic OTA
ZWINT % & 30 912lc & L BERROMRE. 150 4 ?Eé RNA A B HE 23
bz, OTA I 5 BEORIZ, DNA OAKLEITZRD biixhotz, 20
FERI Y, OTADX R EAERMEEIZE > TRNA @é\m’ﬁﬁﬂ% EndZEN
R S, (R 144)

Balb=e~v 7 A (BALB/c. WEHEARBH, —#E150C) 20, 1. 2.5, 5. 10 ¥i% 15
mg/kg RESUEZERLLED OTA ZEENE G35 &, BEEITIKF LI X X

g/\ﬁklgﬂ 7531:1&425]) %ﬂﬁ_o 1 mg/kg {ZIKEO) OTA &5‘5 H#Fﬁﬁ?(ﬁ@& //\7}g/\
FBHE ORI, iR, Bl OME R . IEREREE L CTENER
26%. 68% K NT5% Tdh - 7=(BM 145), OTA D% /37 E AL EIZ mRNA 7>
SXURITE~NDOFRLSNVTRZY, T3 ) T YVVIGEORTF M E %
T2 Z &R ENT-, 73/ T IVtRNAGKEERZIL, 7TI /07T
/Ez’%a:iﬂ; Li=7 v Fa Ruza3 25 tRNA & OFEE IR D B M D s % fi
92, BT, T JBPAMP LEALTT T T 2 JERE R0 IENE
fbE&n b, BB TIX, 77207 2 R tRNA & = 2T LA Z B L.
T TV tRNA &b, BEERElR L v &SN ==17 = tRNA
ARk 7 O C OTA OERNTAR S-SR, OTAIXZT 2/ 7Y /L tRNA &
BEEZEDOE D THD 7 2=V T 7= tRNABREEZ DS B IED &% I
FREE L7=(ZM 146), HTC fifidz AW 7ilBrTld, OTAIZ LD X X7 ARk
PR EN, 7220 T 7= OBENENT S LRET D Z ERRO LN,
OTA O X L R I7BEEEIZBWT, 7=2=1T7 7= tRNA &kliEE L 7 =
ST T = DR E A Bﬂﬂaﬁ”é EMHER SN (B 144), [REIREIC
dd¥-~ v 2 (ddY, HE, —HE 7~10P0) 1Z8B1F 5 OTA ORNHE 512X D LDso 1
46.0 mg/kg (KE T >7-78., 7 ==/ 7 7= 100mg/kg AKHE% OTA & R
oG LA, OTA OO G2 XK % LDso % 71 mg/kg ﬁ@k Rol(5
M o61), F7-. Swiss—~ U A (Swiss, HEHERH], —#F 10 JT) (28T, OTA
% 0.8 mg/lt (40 mg/kg AKEICAHY) OHETHEENKRSG T 2:7 T Al 24 B
BN 100%FE1F 523, 1 mg D7 ==L T = & [REZIERENH 59 %

Z LR FEHNTRD bR Do T (B 147)

7iﬁzu77 VARNA AR E X VB AT D EICEE LT, OTB
X OTA |kt LIEEHUER Z /RS ey o 72(B R 148), OTA R D &% 7 EE
Jﬂz%fﬂﬁﬁﬂ{/ﬁﬁﬁﬁ:ﬁ%léﬁﬁu\f BN 7=, OTA ORFHMTH S 4R-OH-OTA X
OTA L[EERIZH I EAEMMEWER Z R LIZ, 7=V T 7 =% 1W
IZZE7220 OTallld, Z "7 EEIEHERITRO bR 7o(Z R 149,
150)
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OTA HFHNDT7 2= VT =0 Fay VR EOMDT I ) BICEX#HZ S
&L OTA LEHRIZA T 2/ BROFF A tRNA S akER 2 HE L, (3R 149)

7 2=V 7 7 = tRNA GHEEE D OTA ST DS BAMEL., 7=V T T
= NCRT AREAHME L V5L RO T 2 =17 7 = tRNA &klEE %
W= EZEBRTIZ, OTA [ZX T 28FMEX T == v T 7 =Tk 28 ko
1/300 (OTA Tit Ky=1.3 mmol/L, 7 ==/L7 5 =Tl K y=3.3 umol/L) T&
. Z7v FOFETIE 1/20 B2ETH-7= (OTA TiZ K y=0.28 mmol/L, 7 ==
NT T =Tk Ky=6 pmol/L) . (=M 149, 151)

HTC flaz OTATFE FCA v F aX—2 g o LIfESE., HTCHIlEN® OTA
KOO ORIE L, B EED 200~300 fFI2H#EM L= 2 & 25, OTA
X7 ==L 7 7 = tRNA &EiHE L OFAHEIIES TH, 7==1T 75
=V RO REGITHBENICEMFE ST W0, LEERAZ T L& 26N,
(ZH 150)

OTA ITFE/-, 7= AT 7= % E LT H2MOBERIC O IER T 2 AleEME I
bHAHD, MOBEESNT-EEEROEMEICB VT, OTA OEEEAEO LIS
HILemo T, (B 151)

Tz =T 7= AT D OTA D2 T v b OFMREEENIT M TR
SNz, OTA130.12~1.4 mmol/L DIRFETT = =/LT T =UnbF i r~D
KGR RIS D 7 = = VT T = UK RS R 2 D% O F v o ARG
BT RES VTV UBBILEEEELE L, OTA D7 ==/L7 7=
KGRI SR I Z %5 ICs0 1, 0.43 mmol/L TH-72, OTolZ % = OFLEMEH IR
DO oT, (B 152)

OTA 1Z. T v Ml 7 v Y —AlICE17 %5 NADPH L7 2 2L B VR KAFED

BEIERIL L OB E 7 v Y — A28 5 NADPH K7D IR EE#EL 2 589
HZ L, MDA Azt e T o8BRIC L VRO LN, VU EE/MIE W
7= in vitroilBRIZ L Y OTA X Fedtl 1: 1 THEA L Fedthn i Fe2t~DiE T & i
T5Z L TCIREORM LA LTER L, @ bIRE DA ZRET 5 Z &R
eI 7o, Wistar-7 v & (Wistar, #E, —#f 2 /%) (2 OTA % 6 mg/kg {KE T
OG5 L, mBEEENEML . @ELIEE O LR Z T =% P 7
EH L7, (B 153, 154)

7% (Hormel-Hanford = =7 % I, BEECHEH) OB G/ 2. OTA &
b J=22CIT (ZNZEH 106~103mol/L) DWW N—J7 L&A % 2
—Yalrlizth, ThIZFNAT UVE=T LA T KN p T 2/ BIREEA A D
BsHe, M OBHI-v A v o & W= & o R A RIEENRIE STz, T DORER,
WPHUCINT S OTA I L BREENRD bz, (B 155)

Wistar 7 v b (Wistar, K, —#£6P0) (2 OTA % 0.289 pmg/kg AR T 48 FFf]
T LIz 3 MG QBT DB, IEVERAR A RET D PR LEESE A — X — A%
VRYALLZ—EF (SOD) KA Z T—BEFICERASEZ LT, ZhbD
OTA R B BIE~DOEEDNMET SN2, 728, SOD IJEMHESR Z iR bKkE IS
AL, AR L7 bk BT 2 7 —BIc Xk v B s nsd, RBREART,
OTA 5.0 1 B§f#FiTz SOD KO # 7 —E % 20 mg/kg (KET 48 Kl X1IZ
TP ES L7AE R, OTA THE SN AEEMEEE (BRAR, 7 V7 F=ViE
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WO IRPALIEIKSERSE (LDH), oA > 7 X /) X7FFH4—8 (LAP) &k
OYGT BERIEMED LHAE) OIFE A ENAEICIET L, OTA OJRHHEI N
L7z, (ZH 156)

7w b_(Wistar, M, VEECRIH) 128075 OTA OBE~DEL LT, Bk
ERIR D AR E DL, AL R LI 381F HK, Nat, KHEOY ClgEo 8
e WNTIRIEEIZH T DIRBLEZ VT 7 0 AMEGHEOEMPARD iz, &
512, OTA L. invitrolZHB W T MDCK (A X Bk S B i) <Lt
2R DAY = A MRE AL E Lz, (B 157)

(3) IR, Hf. KE. HEMICERA0TARMEZEE T RLIEDEMASR (X)
« /n vitrosE&

Caco-2ffif (HTB-37) MK U'HepG2#fifi (HB-8065) % Iti:#% L TO0. 5, 15
X345 pMDOTAT24M5[H A > F 2 N—3 3 > L THIA 1R 2 MTSEBR & OF
1R ESIPTHE Ui R, A& A ONE < SBEFRNCIRTE L TRl EER A 5
iz, Caco-2#fifld CTlx45 uM T24F5[EIX< & L2 HA OMIEsEIE, 33% Th -
77 HepG2fifn D MEIX. Caco-2ffaiZ b L CTIKAy» 7=, HiJE D Caco-25ifd
WCOTAZ TS B LR, 72/ — Ly ROBEBRHELONT S EREMIC
KAF L CHIIN L 72, ARk S 7= OTARGEHW) O & 4 51l L 72 /5 5%, Caco-2 il T
X, HepG2 Ml LV £ < DY (EIZOTA- A F /L= A7 )V) B E
oo RO L MEMEX, EOMBEZR LTz, ARSI OTAREM I,
A7 hFxF B (OTB) . OTAXF /L2 A7 /L, OTA=F L= A7 )L KN
OTAZ W% FF &K (OTA-GSH) ThHho7-, OTAAF /LT XT LI,
Caco-2Hf i &z O"Hep G2l O [l FIZHB W TR SN e E B2 REW T -7, 72
B. OTB., OTa, OTaA F LT AT )L, OTa=F /LT AT )VIFTHHE I N2 o
72o (kY A FNo.183)

HK-2ff %0, 25, 50, 100, 200313400 nM®DOTA T48FF[H A > F 2 _X—
va LR, OTAITMaAFR 2K T 72, £72. RNAisoPlus% VT
HWRNAZ M L. cDNA synthesis kitZ H\ TeDNAZ AR L TYU 7V & A A
A NR—=T Y = 3EEHWOTHIE LR, OTAR T U LV iRIb/KEZHFIK

(AhR) KO F L 7 o XZRIK (PXR) Biar2#HE L, FIHAEBESZEO
CYP4501A1 (CYP1A1) . CYP1A2K O'CYP3A4BIR F&#FFE LTz, ~LAF
Y=, =aF T IRNT T2V VAT R UR-R ) AT VR
VE IR —BARRITNE I VR AT A ) H—EilEy 7 a=y NP0
EIAREZE OmRNARH L, OTALH|Z L 2 NF-E2BEK 12 (NRF2) Kk
DOIEMACIZ K-> CTHsR S v/, (OTHEkY A FNo.277)

B XUFIBIT I 1T 2 W & ORI 2 % 5 H B9 TNCI-N87#ifd (& ~ F H ki
#R) M OfCaco-2Mifid (b NG IS M RRR) 2 72 B I O AR )~ & SR JE
TRl M OVEEJERE D & ARG~ DB Mk DT T IV AT L a LT,
1.24 uMODOOTAZ 3HFRE A v F 2 X—3 g > L CIEMRD b FEEIMU~DBIT O
FEAMAN B TEIR ~DBAT O R 2GR LR, £ £ NCI-N87#fifid T
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41.2+10.6% K 1'0% ., Caco-2fild T0.29 %+ 0.07% M UN0% D b2~ 1F O i35 it
(Papp ; apparent permeability) # x L7z, (SC#HkY A FNo.475)

kg — 27 R Ra—r 7 v —n10 : 1OERAY (30 g) 129 nug»OTA%
mmLCEBHZ Lz, B eEEs v e LT, #BB10 gice F T I 5 —F %
G oA EEMER (150 U/mL8) %22 mL#SIN L T37°C T24r [Tk L. Hi H ik

(0.925 mL» 1.5 MHEE£126.3 nL»0.3 ML > o A E 157 mLOKED
1.125 mLOEEFERK (~272 24000 U/mL9) ) #JEA L T37°C T84 MM L L
7o S OICHEBEGR (BEEH A2 INOKER{LT Y 7 4200 pLTpH% 7 (27
) ROREH-HH Y 2 REA L3TCC2ETH (b Uiz, 1m0 U 7= i b &
I LWE E Gy (NA AT 7 AREEHISy) OOTAEG A &1L72.4%7- > 7=,
T RRFNA  HBAHE (BL23) KORE T 4 RRIT UL« FT7T 4 AH

(ATCC 27536) 231 A7 7 & ZAFERIBEMEI 43 % 1% X IF 2% U L T37°C T24
RERAEREEEE L7oAE R, 1% HE CIXE OMHIHEEIZEZ L, 2%8E CIXE OHFE /N
FRA—=ENEIM LT, EBICNRA AT 7 AFHEARER S ZE b (EFHART T
#4 7, n=5) OFAFITIRE L7AER., WME 23500 U CIEPM B #E O RA4L
LU=, 3 BIFI3E s B W CHUL AR E| 2 B /- TR 5 K+ O NF-xB
DIEMAVRRIE 2R Loz, Lk Y % R No.476)

7 v b (Wistar, Ml £30C) . =7 ~U (Avian, MERE, %3%) . 74

(Changbai, WERE, £&-38H) . Y X CRHEAH., HEME, #£280) . 7 GRHER
B, MERE, &188) ROt FOFI 7 v Y —LAR0TAZH L7=#5 %, UPLC-
Q/TOF-MS (Ultra-Performance Liquid Chromatography-Quadrupole/Time-
of-Flight hybrid Mass Spectrometry) 4% I\ T8FEIEDEHW 23 R E S 4,
TDHIHLT 2= VT 7=t Rax i b3 >oR#Yw (9-0OH-
OTA. 7-OH-OTA X% U'5-OH-OTA) % #H7-IZRE L7z, s> #HW

(4(S)-OH-OTA. 4(R)-OH-OTA, OTB. 4(R)-OH-OTB}& 1'4(S)-OH-OTB) (%
INETOHREL—HLE, =V M KOE FOFI 7 nY—24n1%, OTAZZ%
EDOT-OH-OTAIZRH# L7z, (kY A FNo.592)

« /n vivoiER

~ A (ICR, B, —#E6IL) 120, 0.2, 1XI%3 mg/kg KHE/H OOTA% 6l ft

(5H/ME) &OPEH%, BRELL 72 B ) 5 RNAisoPlus 2 VW TRRNAZ fhH L |
cDNA synthesis kitZ FHW T DNAZ G L TY TV Z A LA R—=7 ) — 9k
ZRAOWTHRIE L, &850, vmRZ 7oy M LTERER, Z==251H
K OEIEEE OmRNAK VK v 8 7 B O W% 7=, KIM-1 (Kidney
Injury Molecule 1) 1%, {KHEH TITHEM L2 > 720, FHER G HER
TEIN L7z, (SCEkY A FNo.277)

837 C1 I TL uMD TASAZNKGIETEZ HZBERIENEEZ 1U (===v ) 75,
9 pH2.0{ZF T37°C143H] T280 nm D a NN 2 0.00 1IN S ¥ L iR IEMEL 1 UL T2,
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~ 7 A (Balble, I, —H&£4PC) (20, 0.21, 0.51¥1.5 mg/kgKE/H DOTA
Z28HME &G L, EE-O#EELHEIL, 16STIRNABKR > —27 2 v
TEALT ) I 7 AW TEMBEROME % T LIoAER., IRHELOHH
AT BRAE & fbi LT, BacteroidetesPd ORI FAERITHEM L, Firmicutes
P OFESHFE R ITI D LT, & A &8 TlidBacteroidetesf & Firmicutes o 4
KR EIX, *HRBEOFEXIF/E & & [AEk7Z > 72, CyanobacteriaPqid & H &H#E T
it HREE H:@( LT LD, BAERLOFHHERECITIHA L REITARS
Nighote, B L Tix, 6 >DOMERNEI LTz, K% D Bacteroidales
BHE., EHERETHEIM L7, Porphyromonadaceaeflid., SHEHETHEML -,
KA D Cyanobacteriafhix, @A RO Tl L7, Streptococcaceaefhi
KH &L O &R CTHN L7, Enterobacteriaceaefhi, KA &K OV H &
#ECHIANN L 72, RuminococcaceaeFtix, FHEH THA L=, OCCEKY A b
No.226)

75mg/kglRE/HOF AT b7 2 RESHEMMEIENK S L CIHT L a— Pl
it 2¢ (NASH ; nonalcoholic steatohepatitis) %53 L7-NASH~ 7 &

(C57BL/6J, I, —#E4PL) D3 A% K&K~ 7 A (C57BL/6J, I, —Ht4
&) 12 12.5 mg/kg KEDOOTAZ KR AL L7-f R, NASH~ 7 2 DIKE
%, fEE~ D ATHEE L T44% 88 < | BN E & & O E & i%fm%“mn%&
W24% o 7o, gk R E D2k, ﬁuﬁﬁgﬁ@® “hafb. £,
B O & —E L TWed, OTAFERMITHRAIIRO biv/e - 7=, NASH
<~ 7 AZBITH0TAX L FREIL. ﬁ%av?x&t@xbfwuno M5 7.95 +
0.61 mg*h/mL/kg REIZHEI L, BHEIT 5.55% + 0.37%2>513.11% + 3.10%
IZHEAN L7z, NASH~ 7 2 (281 2 OTAD IR FHEM B 1324.41 + 1.74 ugn o
40.07 £ 9.19 pglZHMM L, BIEEEOTAITKIS0%H ) L=, NASH~ 7 R (28
T 5 BNEOAT T A V) 7 +— 258 (OAT1~5) 1E. VAR ME M L 5 OTAR
VAT DN EENFIB0%HAD L-, Zh b DfEH, NASH~ 7 2 75>0TA0)®Z
Wiy Wh Mo ORI 23983 L. OTAD R R PR &2 L TE g ~DIL< §8 (5%
) &R Lz, NASH~ 7 A TliE, BIROTXTO OAT 71 YV 7 4 — L5
B L. Tl OAT2 O &2 Ui, BIEESMAUET D OTA BV A kZ
AR—H—TdH% OAT1 K OAT3 |L, NASH ~ U A TZE4 0.37 £ 0.07
75 0.19+0.09 pmol/mg K O81.02 £0.43 7> 5 0.29+0.13 pmol/mg (29 L 7=,
NASH ~ 7 2D g & fflig T 6. OAT2 OREILUIZFN 1 2.20 + 0.19 pmol/mg
751.22 + 0.46 pmol/mg M 13.03 £ 0.41 pmol/mg7>© 2.39 + 0.30 pmol/mg{Z
LTz, NASH~ U A TiE, @~ X LG L T, THmIZHIE L TV 5 B
OAT5731.12 £ 0.09 pmol/mg7’>5 0.49 £ 0.19 pmol/mg|ZiE/ L7-, PhEZ L%

'H (P-gp)ix. NASH~ 7 2 Ol <. KR ED 5591.25 pmol/mglZ HiN
L7z, 5612, NASH ¥~ 7 XA TIEBBMRP22MiEH ~ 7 A L il U TR
W L=y, JFIEMRP2IZINASH~ 7 2 CHIAN L 7=, REBNIZR AT =4 D
g H A {292 BCRP, MRP3X O'MRP4i%. NASH ~ 7 R L it~ 7 2D
TEEL72roTz,  (CUERY A FNo.234)
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7 v b (F344, WERE, —RE6IT) (20, 0.21X130.50 mg/kg (KE/H DOTAZT
SOF21 H R O BEG LER R, BB W TATPO = L — % 312 ki
P, Witk N NHEgX AT S T AR —2—DSLC (Solute-carrier) 7 7
U —DSLC227 7 I U — TULALIR AL EEEEMNZAFAET 5 OAT2 % OATH A X
DHETEZ < HBL LT, HLEIZERT D B3Ry oW IIZ B 53 5 SLCO1~
7 2 U—®O0ATP1 (Organic Anion Transporting Polypeptide 1) 725 CHELL
2o Tm, OTAIX, OATZ XA 7 L X 2L —3 3 L=, MOOAT3E LT
FEIIZHEB L 2o, OATOX 7 X o bL—3 g UIRHERHE X 0 B o
2o ATPOMKS T RN X —Z2F A L= fe@hifik %17 5 ABC (ATP-binding
cassette transporter) 7 7 I U — THIfEN 2> & e s I P K OViGE W I (2 B
B4 5 %8R kT o AR—Z—DOBCRPOREEIL, &ETH®% THEL v N
Wip . BeH21 B % CHEDN D L CHMEDNEEIN LT, ZAIMIE 2 > 87 BH D
MPR2DIEHLITHEAME L 0 F.< | BH21A%OBEOOATPINZ 7 L ¥ 2 L —
varlic, INLoRERE LT, HELXOEGHMICEE LT, Mg, FFk
KOO OTARENSHEM L=, £/, ®ETHZO ML DK O OTAR
NHEX Y bt cEfmae R L7z, (kY A FNo.389)

7w ;b (Wistar, WMERE, 43PC) (25 mg/kg AEDOTAZ HER OS5 L TR
EHEABRILEEE UCHIE LR R, 8 B OB HE S v, 8 FiJH
ORHWIE. OTADS5 FEEHEOKEILRH#Y. OTADOBIEFRILRHYWL(TH D
OTB). B LUMIEDOOTBOKBILREMNE £, RPICIE. DilEd LS
W D—LOTAD 464 + 4.0%H S 7-, ©F 7, 4R)-OH-OTAD E 72X
MThHh . 4(8)-OH-OTAIX =< HE(02+=01%)— Lt sz n-o7-,
OTBOEMN%L2oDE Fuaxi /{LOTBRAKHEH S/, OTAD 7 ==L 7 7
=R EIE S TR S L2 OTasd, 7 v hoOFEMFICHYERB SN S
NERIETE o7z, OTAD 7 V7 v UBiERIIRE S/ ehrh-7=,  CUEk
J A +No.592)

7w b (F344, #t, —#E6PL) (20, 0.070. 0.210 mg/kg A HE/H DOTA% 28
AR (5HME) OS5 L CTHEE50H B XU28H H O#H OMIE ODNAZ fli
L. 16SrRNAY—4 L ARk RN ay M= AEE_ L, 7L A « —
T4 AEREEHREL, 250 FT—Z%NMDS7 o v b L7fE R, OTAK ST
0 IGNHIE 2 DO ZERME D U, AR O XTFEEN M L=, v 7
JBEE, AL, N T AR =8, T JBEE AT LA, I ATy
FEE R L. IBNNEEOKEEREF OB N B SN, LRE RIS A
FAWTHEMEY TN B LT-HRBE N T 7 RANF LR - 7T % 5 APFK2
PRE9IB8UNDIHFIMEAZ A L TWe, g7 e~ 777 4 —I2X0 ., ZO/KIZ
OTAZWIUIL TE ANDRITTE VW ERE Nz, (OCEk Y A FNo.190)

7 v b~ (F344, . —RE6PC) 120, 0.07X1%0.210 mgkg A#E/H DOTA% 2,

4, 133003268 (5HAA) #HHch LR OS2 08 U722k, i HhobE ~
YNTBE Iva—X, T JBEOHE, A VEER, T 7=, TMAO
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(Trimethylamine oxide) . AV A=, JVLTF=2R2EDHINVR S BEOYR
(ZE GRE L X IRBE CHIEN D o 7o, 7272 L, AEKAE K ONE < B RHRAFE
ﬁ)ﬁ%ﬁf“(%iﬁ?ﬁ)o 2o RAREHOLEIIZ, DI Va—AK NI A A /¥ h—
VIREEIN, IR NEAF T T 4 A A v VRN BT 4 A 7 DR
DLz, ZHHid, PCA (Principal Component Analysis) €7 /WIZ3U TR

ARG 2R Lz, (CERY A FNo.575)

7 v b (Wistar, #E, —#E50C) 120, 0.125X1%0.250 mg/kg {KE/H DOTA
Z21HRMEANEGZICBERE LTI vE Lz, 7y hofaET =4
FNT UV AR—=Z—=THDHOATID X /37 B3 BLE, 0.125% 100.250 mg/kg &
B/ H B TENLENRIZS0%TA K OFIB0%IH D LT, OAT24# o /37 BRI
0.250 mg/kgRE/ O #ET22%IA L 7=, OAT3KNOATS ¥ ™7 H BTG
G: J: D %iﬁ l-/f£ 75") 71,:0 (Eﬁuﬁﬁmu jCﬁkNO 09)

Uy (RNAVAREZA o PEFAE, —HR4BE (RPREEELER) ) 1T0X1E30 ng/kg K
DOTAZ AR OB 5 LizfER, OTAR OOTad R I &, KEE I
ZTNE11.8 ng /mL&N1324.6 ng/mLToh 7=, F. I, ZOfhoffk i
IR SN ol, SHIZ, REOEERDOA—R—v—"7 v F b EERIC
ﬁ@btum@@#%%/7w% ST L7228, Bty Uik S o 7,
(3CER Y 2 +No.630)

R (RVA B A v HERLE. 42~1047 ] 5. 520~762 kg, 18.4~
32.3 kg F./H/EH, —HE38H) I[COTAZ & £72WECT7THMEF %, 0.005,
0.050. 0.1 mg/kg fkOOTAZ 28 H IR G- L, S HICTHROTAZ & £ 72
WEREE TR L7oAE R, 0.050 mg/kg fEHR G-HEDO1FAD MAEHIZ 0.2 pg /kg O
BECTOTARRHE S NN, tho v omiEficizmtEnno7z, 0.1
mg/kg R GEEO 1, 7, 10, 14} T21H B D1~28HO MAEFI20.1 pg/kgD
RETOTAD N S v7e, BRI HICHEAL L 725 2 HIXOTA B S 472
Mmolz, ST, Mg, Bk, fiR. BAOZEES0TAZ K Lo 7,
(3CER U A +No.200)

(43) ZBRIDFICETLH2HMRNPEDFLED

[FHR L (CFEedmlFits) ]
BEA—1 %2 TR TS0,

OTA 1. T LENED K OVHLEEZIZ K > T OTolZl0fiE b, FEIC
VIR EDKT OEMIIIB T, BOBIES e OTA OIS, WIS 4
HENCE 1 B OMER T OTallofESiLsd, OTA IXEILE D 5> B, RRIT/NEN
LIRS END, HLEDDOWRINE., %< ORI kwfi\mﬁ
Zik i L CEIB L OF O ORMBEIZ AT 5 2 En@EO ATV HER T
FEAED OTA (2. TIATIVEDR LRI B EESLTNS D &b)ﬁéh’(
Wb, 7y hETHIIBITLEGEROBERNS . OTA 5% DM OTA
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23
24
25
26
27
28
29
30
31
32
33

o4l - AT FHMHAES
OTARH & (%)

BEEE. T v MZRBW TR & I W) CTRFRE XTI L 0 & BT
LImE <, KIZ kWTiHWiD%WW®ﬁ#mPﬁT%OtOO®X®*%
F. BIEL W T CYP 12 L Wb &b 23, OTalk OV ED R LHIE
2T OTA LY FHENBEWNWZ ERBEOHLNTVND

OTA 1. REOFEPICHE S v, TR Té m%%ﬁ%@Wﬁm#5$
X, OTA DOGITFIEER ORRECIMIEF & X7 B & OFEG ORI L VB I
HEZEZOBND, ZNUHOERKIL, OTADY-EHOEEIC %ﬁﬁﬁékﬁzwm
Do FINE, ~UATIT1~1.5 H, 7> FTiX2~11 H, 7#T4~6 H, ¥
VTR —TII20 HEU'E FTITK 35 HTHD Z EDNME SN TVD
HA~DOEATIZ, 7> b, ‘7#5?&0'7 VTCHER SN TV D, BII~OBITI
=T MUICOTA 2 RER G LTEHAEISGRO LN TWD

2. EBRIMFICHITLEN
BT —F O £ LIS o TR, EICH- LT bawaRE LT —%
WS L L L, £72, BT OOTAICET23HMETHL Z Enb, ROk
BOF —2ZH0IClY £ L0,

(1) 2s%
BRI & 51 EBERIEIC BT D LDs AR 5 IR LTZ, 4 XKNT ZIT
OTA | m%@@mu@ Nol)) \7/%&Uv?xim%$®ﬁm@1%é

x5 BIMEBIZCEITEAAIITFFT 2 AD LDyIE
LD, B (mg/kg {AH)

i O 5. JEEN % 5- RN G-
~ A 46~58 22~40 26~34
7w b 20~30 13 13
Z v MCHZEIR) 3.9 n.d. n.d.
A X 0.2 n.d. n.d.
7 H 1 n.d. n.d.
=U R 3.3 n.d. n.d.
nd:F—#7 L (ZH 74, 105)

Leﬁg—Ev&Hs%LF—éSp%&g&e—Daw-ley—7 v (Long-Evans & Sprague-
Dawley., #, —#E% 10 PC) (2, OTA 23 0, 17 X3 22 mg/kg IKEDO & CH
BRGSO &G-S i, &5 48 H#Fa'ﬁfﬁi“(%ﬁ ST, BRI L OVE
FHASEE F COBIZLRIZ LD, BE 12~24 Ff# 1213, £ TORSAETEREN. H.
M. DT MR A OSBRI C 2800 /T 2358 8 Hav, K, 16 O ARk
. JPhE. e OV 38 1T B e R ifﬁl*}jﬁ) WO bz, THD DT RIX
OTA #5112 X » THEFEY i[ﬁl”’zﬂﬁ EeEE (DIC) 2 %\éé‘ﬂt;k%ﬁbfb\ﬁo
%®Eﬁi\Wl@&@%lﬁ@@ﬁ%l%ﬁ%ﬂié%@k%iéﬂfwé
T2, HgICB T DML OV RERDEEIE, JEALE O#CE D ZEHE & £ 5 £
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S Uk WNH O OWOW-=1J10 O &~ WwWhH+=

LW
3

FoAlRIN U - HABREHEMHES
OTAFEAE (2)

FEMEIR S (B b EEREEIIERICH-T-) WK T u—BRnLbini, X4
TR IR, DR OZERIE. MRER E OB OEMEEICEEL-LD EE
2N (&M 158), F/-. HAERT v MI. AT v F X0 HIERZMEREW &
EZ BN TWA(ER 105),

[KIREFIEE (FEH8EIAESR) ]
9~201TBEiX. WAL LT R OEBEIZBEIL THLERVDOTIXRWVD,

( TR DIEBE ~BH)

\#th‘%%ﬁw%Q@FM@;M+ﬁ@%@
H%&%4M@%#@§%H%%m%§¢%Vﬂm7% (ZHE150)

[F&R & ‘9]

(13 RN AR (7> b, BHIROES) || %#6@&%F(3)@
Tl BN ONBEBEIL, £ 6 AL (@7 v FOIEA) ITBRELTEDY
F9, (558 mIFHES)

JIAEMASE NI HELAORHICOWTIEBEIIERZEHEE LD T,
M EAAREZ B U TEEROBAILTEWDY £9,  (F 59 FHEESR)

IR EMEEAN (359 EREAES) ]

FBEDEE, £7-. £6 DR 175 OTHKIZHOWVT, BBICERKRUHER)
TRIRFTR OIS, £ORYFEV (EERELZH > TWD D, WEEBITRZ -
TWBNE) IZOWVWTHBENMLE,

OTA oHiAMRM RO L2 £ 6 IR LT,

&6 AUV FXLUADERUSHRROBR

s | &5 ERER Bisz) LOAE | NOAEL 5 2
@it | ik = T L na%%g

; gy | mekg | mglkg mg/kg

" R it | ARE/A (KR
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~ U A, | O, 0. 1.5, | * &K OVEET DNA, 1.5 (B 160)
Swiss, H | 45H 3.0 (0. RNA. &% L7 Bk
(10) 15~17 OFtE - MR - ik
— VEAVE ¢ VY ¥ ¥ea
3=3-350 I,
2 100 | - REBANEESEISEOE T,
mg/JL/
H)
7w by | REL |0, 24, |0, .~ RERIINO I 0.96 048 | fAfE: (B 161)
Wistar . | 14 4.8, 0.24, - BUN D |5, 1L T
e, BERL | B, 9.6, 24 | 0.48, - R ORI, RO DN
#%(10) 0.96, Wb,
2.4
7w ~. | iRfHE, |0, 0.2, | O, - RE$INOME, BhgE | 0.015 FEAE:
Wistar 90 H, | 1.0, 5 | 0.015, O, LERUR AR
e e B 0.075. | = BUNIZZAL2 L, A DT
% @15) 0.3700 |+ ENEIALRANE b AGHAG HeZE b
D FIEE, AR D X
e B,
s BT ORGHEC B LAL
SRANE C U Ea 28 M AT
K ONE KAZ i o B0,
v b | BB 0. 5 « BlERE ~0 PAH KV 5
Wistar 3H 15 IAFDIA
() = HERLIRANAE 00 SR (B 162)
2,
v .| BO . 0.5, | = 2mg/kg ®ERETITIER 2 1
Wistar . | 10 H 1, 2 HOXBRICLEXTHE
Viis 7o pREDIENN, (B 163)
(10) « 2 mg/kg #5RE TR
BT ERED S,
7w b, B0, 0. 2 BRI B A ELE
Sprague- | 2 H CERYE N D ORERT L
Dawley. 26%0 L. PEPCK % (BH 164)
1#(6) 13 55%IE T,
7w b, BOL . 2. | = BlE T, PEPCK K U%:
Sprague- | 1=~5 ~2.5 mRNA £, (B
Dawley, H 165,
166)
i3
Z v b, |IREE, |0, 2 0. - Bz 5 ALP 1A
Wistar 56~8 0.145 PUT R ) RTFE—F
J4i28)) 4 H K OYGT BERIEEDIL T (BIR 167)
LHEIZRFICEB T B
D OBEERTEMHEOHIN,
R e kb Pir A LOAE NOAE e S
B W m mg/kg | mgkg I/‘k I/i<
= N . m m
Bt HR peiml [y Mf;’%g Mg@g

10 ppe & 2N 2B THT DMk & OMICH 2 IS
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Foalm N O - HARTFEHEMRAES
OTAFEA = (£)

7 v b, o, 0.0.25, | = BEICALRAE ICER T D AL SRR
F344, # | 14 0.5, 1, TR =208, B B ~D T
3) H . 2 KAEZHINR DN, PE & TR
i 5= - B IS T B AR mHE | (B 168)
H PUEREL OB,
s NI RXAFALT I FFY
R OHEEHN,
v kb, | #A. [0, 02 |0, 002]|-MiETOrLTF=0,
Wistar . | 28 H BUN, ALP, ALT, MDA
1 (5) REOHEZ LS. MiF
DB 0 A 7 720 (B 169)
T
« BT R AN D EE,
Z v b, | 1REE, |0, 4 0. 04 |=FuaF o Er7rns”s
Wistar . | 30 A FrOMmTREDHE
#E (10) tH, PVI—F¥ A
=V, TAMNATHR Y, (B 170
PRI 0=0%
— )LD I HREOF B
KT,
AN - 1= N 0. o L AR oD HH R 0.0625 (191
F344. I 13378, 0.0625 | « B AE PN M OV BEE S+
K (10)  [E5H N JE A4 D JRANE bR AR
0.125, DFEHE
0.25.
0.5, 1
= U bR, |0, 4 - HUERIL 42.5%,
U, WH|3®# AR L7 =T =
7. 1E10) “E 0.8 X 2.4%FINL (ZM] 171)
e, BRI TRE
N12.5% & 15.0%238,
= U | EfE |0, 2 - FFlgC 31T % Bk i
U, B 148 . BEEEESE, FEHL,
#+Cobb Pk 7 o =R OB
JE T 1] JF A O AR il 1
A1 (32) RRZEME B OMEK,
- Bhig X, T M,
PRABE bR, PR
Mk, HE, BRI, BRI
SKRERIR D ZER,
s 777U XU RFETIE,
BRIEDZENE, FEEY v 8
EROBD ., BEVEREA R
DI,
o JHEESCHR T Y > SER
D,
= U bk |iBfH, |0, 0.5, - Bl & IR O FR R R
AN 42H |1 i,
\St‘ﬁlﬁkr%r% IJ‘:DTE'Ii yGT KO AST @ BE 17)
B A BT AL RARAE T BRI
(30) D BRI,
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= U bk |RfE, |0, 2 = gt B OHE
U.\ 3 i, (B 114)
Hisex
Brown,
EEIN
. 4738
(D)
S | &5 B b AL LOAE | NOAEL ik SRR
@s | i - - I7k n{lgég
y . mgkg | mgkg m
# P e | e piens
7Y, | JRfE. | 0, 0.75 | 0, = Bigar RS BRI | 6-950.0
New 60 A 0.0225 TIbaryrY T YR | 225
Zealand T DIEK,
White | D= SRS kel gl )
PRI TR DIE R, M55E
Wi, 68 DFEHE, ML N O (B 174)
i i K fE D ZEhaTE Rk,
@ - BB AL RN LR A
TEREDOFEM L O/
(ENDHNEPR
X, | R, |0, 1 0. 0.03 | = REEHGI O HNH) K OAAF 0.03
New 30 X KDOIKT,
Zealand | % 60 = 30 HRE& O 60 HR#5-
White, # | TEIEIZHIT S SOD iE
®) PR O 2 7 —RIEHEL S 1
TNZ60 A 5 G (B 1759
MDA EMED L5,
- BEHHIRMAFRI, B
IZHER K MBI 51
77
A4X, B | O, 0, 0.1, | = BHEREIZE L7 L,
— 7 14 A 0.2 = &2 TCOREFETRIER M
Vo, A K O RS
(3~6) A BT B M 22 (B 176,
Jafb O = A R/ME 177, 178)
DIERK,
= HafR & RmPEIRD U 3%
HARR DB,
7K M| A, 0. 1. 2| = JREMEM, JRICEMT
€Y 5~6 R E o BN,
(2~8) H LDH, GOT, ICDH &%

D _EH,

i s & KO
BUN o #EhI,

» BN AL PR AN E S O AL
PRAE b R o BE5E,

(B 179)

50
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7 & . |iRfE. |0, 0.2, | O, + 0.2 mgkg fEHLL T | 0.008 EEZNEAIS
F v < |34 1, 4 0.008. TmPAH O K O K
— 7 Z | A 0.04, TmPAH/Cin D,
M N 0.16 * 1 mg/kg FARHL ETRD
— A, M EHERE DD L VR &
(96~11) LRy BOHN,
-1 mg/kg i BHLL LT
GLDH &t f & 72
KON 4 mgkg fAEEET
LAP iEMEOF E 221, (B 180)
* 0.2 mg/kg fEHED 9 T
14 UL 1 mg/kg fiEl (40
ug/kg fKE/H) UL EOE
BRI TofEIcE
JER AT 37 JR 0 A A AR o I -
(E AN >33 (IVAON =30
BN H S, JRMEN
IR U7 R LR
M FRD BT,
RS | 5 B8 G LOAE | NOAEL e SR
@t | ik L mg/kg
) -y | mgkg | melkg mg/kg {ENES
flAk R E/H W
REH, | 0. 5 0. 0.4 | = BT IR bRz HiAm
5H DIEFE,
BRI AL R M T
NADH-7 hZ Y U » A
BITRESR, a7 Rk
THE T ERIEEOIRT,
=7 [RfH, |0, 1 0. 0.08 | = BT R MG 1 KA
7Y RV l3nA (TR T G e FE A R OV (B 181)
- A 5,
e, 8 - R 7 B R R o0 e
~10 A 1t
®) - BT LR M T
NADH-F 5 U 7 &
WITEESR. 2N BEIK
TR, AP IEHEOKT,
7k, 25, | iREE, | 0.01, | O, - BT H TlE, o SEANEAIC
32, X | ~8 1.38 0.0552 TR ARG EE O K#E
50 kg, Mff | ¥, X | id— | 0, BRI R O
e AR B | BEAL| 233 0.0932 EHEELEOEEICKT D (B 182)
(10 X% | <iE70 B En @ oT,
12) Xix
=90 kg
ENS
7 &, 8 | #&H, 0. 0.8 | - BMEArRAE T
35~ |5H B RANE E R E o
— 7 v HE, (B 104)
F v —
A M
25 ~ 38
kg(4)
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7 % ©®|#&O, | 002, | 0.008, |- 0.2 mgkg FEHERE LY

Fi, MEME | 58 1 0.041 BRI BB D

RHA PEPCK &1 UYGT 1% (BH183)

MR EEIZIET,

74 7 | R, [0, 02, |0, » TmPAH. TmPAH/Cln ®

v — /7 |5 1 0.008, B,

A % 0.04® | « BEHEH O F BRI

A » 1 mg/kg FAEHR SRR (B 184)
P WTEIBEE IR T 5

AZ HE Fili PEPCK &M & OYGT 7%
. 8 PERE B,

~12 FHE
3)

745 —= | JREE. | 0.0.09, | 0.0036, |+ 2 TOHET, LA A
>~ Rle— | 90 H | 0.18, 0.0052, PR AN b Rz 0 T ek ochraceu s
2L T 0.18(G% | 0.0072 Hefi BRI, — EAE T R L
HYF e a3 | BR) 3 | gy ek & o NS
EE AN A). 0. | P | MR IR
DI 013, | % B AL, HEHINC LRI B (BIE 185)
el (% 0.305, | %0992 | gy,

3) 0.79(f% 0.0122,

0.0316(
S20 e o
) )

7k, Z | REE. | 0. 0.8 | O, - BEOBIE, MEMEFIIC

v RL— | 14F 0.032 VIV i S PR R A B Rz A

A LTIV N D IR AT P28 M Je OVEE (B 186)
HIT DIAGEIL I VB 2 35 1T

AUA b 2 H e 25 e MR R S AR

DA D [ 5 PERE Bl e OV % 2%

T, MR JEAMAE D SRR EIR T,

3)

*JECFA #i%
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D <HR

Swiss-~ 7 A (Swiss, K, —#£ 10PL) (20, 0.050 Xi% 0.100 pmg /E¥/ H
@ OTA % 45 HR#R 5 L7fE S, OTA & 58Ok OV T, DNA,
RNA, & "7 E&E KO - AN - Pt X B ENRERERICH
B Lz (B 160) o [RIURETOTA 285 L2/ R. BRIZEBIT 2R
BIRBAL SN BB TUE Lz, FERERMEOMBItmE ChH L 7N E T K
T AV EVBBREOINT, WNCEEREOBtmE Th 5 SOD, 4
T—8, INVETFF NN FXRH =B TNEFFVE T E =BTV
2F 4 T A7 2T —F (GST) DOiEMIL, HBEPTTHERICK T LS
M 187)

@ vk

Wistar 7 v b (Wistar, @, —#£100C) (20, 2.4, 4.8, 9.6 X/¥24 mg/kg
filBHE (0. 0.24. 0.48. 0.96 XJZ 2.4 mg/kg KFE/HICHHY : JECFA #i%)
D HLFE R OTA ZBEAAIC 2 E MR # 53 2 IKAG & 5 3 B AN Sl S iz,
9.6 mg/kg HEHHELL EORGHET, (KEHIMN O MG K OGP EHE & O 23
WO BT, 24 mg/kg fARHEEGRETIE, BIROMEENEMN L, iE
R FE2EFE (BUN) (3. HEEERICEN L7, 2 ToOREHETRENGEIC
B L, BREITERZICEM U2, RO pH X, FHEEREGEORREED 7.0 1%L, 4
TORGEET 6.5 Tholz, MERFHMRETIE, £ TORGIHCHEKRTFNIC
BRI IR S FRD BAv, AL IR b RIS A e o0 BERL S OV e k% 0D YR A
NRDONTZ, £z, ETORER T~ Lb— 7 FREMNZ AN E R M o AE
RPBO BN, 24 mglkg FEHER G TlI~v L—7 0 mALRME K
EEESE I ORBENTRD vz, (B 161, 74) Wistar-7 v b (Wistar
MERE, —RES 15 PL) 120, 0.2, 1 XiE 5 mg/kg fikl (0. 0.015. 0.075 Xi%0.37
mg/kg KE/HICFY : JECFA #25H) D OTA % & ekl 2 B L% 0 o
90 HM# 53 % KAE & 5 mERBR s ki S vz,

R TRICERE S LA LA L, EV DT v MIITREHME Lol &fix
OTA Z& £/ k% 90 A# 5 L7, 5 mg /kg ikt OTA & 5-1E TRk &
%%EﬁMﬂm%éMLo1m¢gﬁwui@&5ﬁ BUWTE IS
(1 AL EPSIE N Y S N SR £ el = el A P % DY /AN %HW@E@@%
%121, 5 mg/kg ik OTA & 5 HOMELZ FRN T OTA FE#& 58 & [F UfE £ TlH
WL, EGHR%ZICIE, 2 TORERICBW GEMIRME RIS 5
LR Ky OV R PEZE VER R O BN 23388 B 7=, 5 mg/kg ikt OTA % 5.8
(23 THENL PR ABAE b B2 il e 0D ST B e OV PR Al A% S5 JES I D JIEJE 2358 8 B 41, 90
H M o [mfE HR % b RS LR RAE I3 % 7 L=, Bigo AIRMEIE CliE s
B R OEEMHRZLICER ThoT, R/XT A—4% KT BUN 72 EOIR /ST A
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—ZX, WITNOEGRHICB W THEERBD N7, (B 161, T74)

Wistar-7 > b (Wistar, #, —F£5IC) |2 30, 5 XL 15 mg/kg AHE
/B®D OTA 728 3 HIHRE A& 5 S, s b 24 iz IC & Sz, M
772 R (PAH) JREIX, FEERGHECH~T OTA &5 CHEICHEMN
L7 BEREY R A2 HWT in vitro (2815 PAH OBV IALRER T~ 7- 4
B, OTA B ERECTIFIERERICH T PAH OBV IAZBPAEEICHED L-, #
P IORAE CTlX. OTA 5 R CUTNL IR AN JE IR o B K OVR #0 H
FOPNICHEMIBICIE L7 b RY TRR O LN, (B3R 162)

Wistar 7 v b (Wistar, M, —#£10C) (ZOTA #0, 0.5, 1 Xi¥2 mg/kg
RE/HT10 HRRE O &5 25 ER D& 55 ERBR L Sz, 2 mg/kg &
#H/H O OTABERETIEBUN REOKT & &b, IREOEINNED Hitl,
i FRHR & X7 B KON BUN 21T OTA ;l!f&“’%kﬁiot D@ ol KR
BEkORalL 27— VEEIKT L, dh 7L a— 2 @BEIc Bk iz,
(ZHR163)

Sprasue-Dawley7 v b (Sprague-Dawley. ., —#f 4~6 L) (20 ik 2
mg/kg KE/HD OTA Y 2=~5 AR OGS, BRI T 28 E~DR
BN 5N, BIBEEICBITAELE VRS ORH4ElL,. OTA ks
BEIZ T OTA FH5RETIE 26%000 L, HEFAEZHET 282 D—>ThH DB
;mk:z/~/1/t°/1/t“‘/ﬁ§7b/1/n“‘{ﬂe“/ﬂ?7“~f (PEPCK) {EMEITH 4655%1K T L
7o i CIZ PEPCK iEME DR FIXidd 72 » 72, PEPCK ® mRNA &3
FhE TR L7es, P Tl Lrdo iz, (2 164)

F7-. Sprasue-Dawley7 v b (Sprague-Dawley, M. —#£63 L) (20, 2
N1E25 mekeg KHE/HD OTA % 3~5 HF-OTA &A1 # 595 & mRNA
D EX, BT 50% A L7z, R TITIENL Lieh 7o, (BB 1645 165, 166)

Wistar-7 v b (Wistar, #, —#£3 L) (20 X% 2 mg/kg fikl (0 XX 0.145
wmg/kg NE/HIZFY) © OTA % 8~12 MR EF# 54 5 s &% G- F sk Br s
Fhi sz, =X, BHLAOERFIZA LD HRGEOHPIZRE S L
7o BHRICB T DEEN ZTWD -0, 1 EBEICBERL ORI T D EEH
EMENRHE Sz, BRI 5 ALP, vA v v 7 2 ) AT F 2 —F K YGT
OIEMITES 1 BZ IV ARICET L, BIRICB T 2BEEIEEOK Ik
L,“CJT<E|3 INLOBENBDONT, vA T I ) _XTFHZ—ELOYGT

FIEALRAE DRIF R E L, EOEHNICHEE NS 5 2 L 2T o~ —
73 ﬂbé LDH OEIE, #5584 4~5 8 BIZ OTA 58 TR OEEENR

EEE 2 OTA FEEHREL LB LT 70%5 5 100% 8N L7, BERE
m;c 6 WEZIIRE L, STHBICHOMEMLZ, FEHOIT, ZORERL 0 IRME
DOREEFHEN BV IRINTWD EE X, PAHZ V7 7 A1k, OTA 56
a5 2 B IZ OTA FEH GREICHEE L C 56%8 L=, 12 #E%I121Z,. PAH
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7 VT 7oA FEIE L, OTA FEREGHICHR 8%DJDV Th oo, N-7&F
NAB-D-ZNas X —BiEtT 2 BMENPSIRPCLERE L, ZOBEEERY VY
—AIFIET DR TH Y, B LTMEO) Y Y —A LY itianiztEx
Sz, BIRIZEBITD NTBFAR-D-ZarZ—BiEiL OTA O 2%
Fihrotlo, (B 167)

¥344-7 > b (F344. ., —#E3PC) (20, 0.25, 0.5, 1 Xi¥2 mgkg KHE
/H ®©OTA % 1HERIZ 5 B, 2 @M OHR 5T 5 ER G #HMERER ) I
SN, HEERFICIE, AL OBEICE TS OTA BEN EH L, M
FHIRRAEIC BN TR TOR GO BIBEARME D S3 &7 A MT HEK
Iz Ek#&o#ﬁﬂ%ﬁﬁéﬁ@@ﬁMﬂ%@%Mt_&ﬂ% EHX
DNA &t Ol e e 47 512 5 ﬂébt;kf%ﬁ@ﬁ@ﬂﬁmﬁé&%
LTW5, 2mgm1N@Eﬁ5ﬁfimMﬁT%E%W~ﬁ%Mﬂ DA%
EE TR DL, FEHE GRS TH R %é%%ﬁﬁ%%b’y< FE
B SO D RIBEL 727 R b — 3 AOMIBENEIENICED Hiv7z, OTA
P 5REOBE T, B HUR (PCNA) NSHEICEEL THEML., fMia)s
WIH L CTWD Z EDBRI N, gD PCNA [ZHINIA BN 72> T,
OTA 5RO B g & Ol A S L7 DNA 12, Bt A b L 2ADFRETH D
8-OHAG D m@%h&ﬂoto1mym1K@HuLGCWA&5ﬁT
T, FERGEELVIREPHAL ML, RP NI AFAT I FFT RO
Wbﬁoﬁ¢7W3~Xﬁr@L%@kﬁﬂmﬁ£ BHEE R TWEICADI
LA R BIERD HT, FEESIT NS OFERIL OTA I X 5Bk
TR DA T = xAﬂ%%L/fbéi EMEZ R T 5 B 2T, (B 168)

Wistar-7 v b (Wistar, B, —F£5PL) 120 X% 0.2 mg/kg {K5E/H® OTA
Z 28 HRERE DG Lz, OTA BERETIX, WEMRMAE O R, IR MmE
[ZEMEDNTE D HAL, B D O o M ORIEME ORIESE OTA FrR) 72 & EiE
NI HNT-, AFHZHMAEORE, OTA BEHTIXME T 7 LT F =,
BUN,ALP ALT & MDA R EENEER G- O RBEIC LS THEICE < . Mg
OHBALIERIZAE B IK o 72, (B 169)

Wistar-7 v b (Wistar, #E —# 10 PL) |2 0 XX 4 mg/kg B (0 1% 0.4
mg/kg (REE/H A « B RHE) @ OTA % 30 HERE&REG L, &S1E

FIFTHENFHONTZ, OTA HRETIEH, Fuxvy (T4) L7 rZ

7 %/@mltlﬂ?;i%fiﬁi\ W2 5 U7 BRI THEEICHEML., Y 33—

H JECFATHWTWAHAEAPCS:EHCT0) % W\ CHE R & #E

Fil R (kg) fir BHE B (g/Eh W/ B ) 1ppm i B} RFHE B &
(mg/kg {KEH/H)
7 v b 0.1 10 0.100
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OTAFEAE (2)

A= (T3), 7TANARTRY, ARV KRaLF Y — ot
WA B Lz, (B 170)

[B:AHEMZER (5B 60 BIRAER) ]
14 7TH GREBNA 74 bB) 2OV T, 16 FHBRERBROBRAFEHL T
D, BETAE,

[EEEEREE (55 58 BAES) ]
15~161TH (FHENA 74 FER) OBED ZTRE,

7 v b (F344/N, MerE, —##410P8) (2, 0, 0.0625, 0.125, 0.25, 0.5 X
121 mg/kg RE/H O OTA (Wi 98%) % 13 M. 1EMIZ 5 H OMEE Tl
il % m&@#éﬁ%ﬂ*ll w7 n 77 A (NTP) (28 CHEli S iz,
FRBR D R rﬁ%%ﬁ_mb%MKoit\%w u%&@%@ﬁﬁﬁ
O iR D S = %t 5
NHHiz, OTA %&Ebtif®7/ b@ﬁxﬂya@% Ek*%ﬁ#@zzﬂ%%ﬂ 54

i 55 5 500 & B L B P A DN A S D PRSI S 00 [0S TR A 7 = A,
@%%%M%%hto0m5m%@ﬁﬁ@ﬁ%i®%5iﬁfﬁ PRAWE b FZ
R DB OBEEN A NI, BBAMEERD b2 o7z, (B 191)

@ =7rY

=U LY (WA, K. —FE 10 P 120 XiT 4 mg/kg kD OTA % 3 [
eh3 b KEREG BB M S iz, OTA &ERETIL. FERGREICHEAR
TREN A U, fEh=ERMET Uiz, FFIESOLRRE . A E & OV o F8 %) &
BIXEML, 777 VXU RO EEIIED Lz, BRI 425% Tho
oo BEHZ -7 == b7 =0 % 0.8 WE 24%RIN LTG46 . BIERITZEN
A 12.5% 1% 15.0%2D L=, (ZH 171)

=7 b (HHE-Cobb, MEHEVERIAH], —#E 32 %)) 120 i 2 mg/kg ik}
® OTA % 14 HLL HIREEHR G U7 fE S, P CI3F A o g F-ARIE S, B
faDiZiM, 7 v )i—HilOEER (hyperplasia) . EEEEEE K OFE H LAY &
htomwfi JRETO I, JRAIE LR ZEVE, JRMEIE R, B4 K& ORI M

WRD LIV, REREKOFEE LA ONTZ, 777 VXU RAETIE, BREDZE

% BEE Y o NERORD K OB RS SR O AN A i, FE-CHR T8 VU
VORERDEA LT, (BIR 172)

=9 ~U (BWHFEStarbro, PERIAE], —#E30P) 120, 0.5 XX 1 mg/kg fid
Bt OTA 78 42 HMREF G- ST, T ORER. Bl & NFhgoo 8 % E EHN X
OTA HHHETROLNTZN, 777V X0 A5 L MIROMAKR ERE~DHE R
BITR Do T, IED LDH, yGT X O\ T ARG XTI ) v T AT
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=7 —1 (AST) @ _EFIA ONE PRI AL IRANE BRI O BEIENZR O 5 Tz,
(e 173)

=N Hisex Brown, PEJNES. 47 v, —FE7P) 120 Xid2mg
kg fAELO OTA 7 3 BEEREER G S, OTA FERG OxFIREE T3+ I
OTA I T X 277 (<0.05 pglkg) 75, OTA $5BECIEATIET OTA i
FEIX 15.1_nglkg Th o7z, *FHEHE L Hig U TG CIIMA TR E &G S
Miiz, (M 114)

@ IY¥

NewZealand-White-7 ¥ ¥ (New Zealand White, PERIARBH, —&f 4 L)
12, OTA % 0 X% 0.75 mg/kg ik} (0 Xi%0.0225 mg/kg R/ HIZHHY « F5
JRHAE) A3 60 H R G- Zivlc, BMEUTAL RN BRI BRI K OSHE R o
FEED S OHRBENRBO Shvle, £o, MlFixOEK. MR OZEH, Mid/
E DR ZME O MBI, B/MEDOHEREKL NI h=2 > R T ONEE
ETHDHIZ VAT OWHEBRO LNz, (B 174)

New Zealand White- 79 ¥ (New Zealand White, M, —E£8[T) I[ZOTA %
0 X% 1 mg/kg ikl (0 Xi%0.03 mg/kg RE/H Y : FHHEHHE ) 2% 30
XX 60 H P STz, OTA £ 5.8 TITAREHEINOIH] & OVAETF RO T 23 2
STz, AEEFRMA TIX, 30 HXUV60 H OTA 5RO EIZH TS SOD
RO 2 7 —BIEMIE N 60 H OTA &5 EEOFI#IZBIT 5 MDA 23 FE#&
HO5 BT B Uz, Bl OTA #6530 BTN CER L, 1B
LW, RESKRICARNLEA LZHRENA BN, &5 60 HZIZIX, &
BB B IR e ONB A L Tuie, EFBMERIC L DM@l o . OTA
BWHBETIEII P2 RUITOERBLKCIZ URATOHEEBRBO LN, (K
175)

® A4 X

B2 X (B —27 v M, —FE3~6L) (2, 0.1 X/X0.2mg/kg {KHE
IHD OTA B 7 eV EHNT 14 HEROEE SN, 26051~ T
IXBHEREICEMLITR O Do Tz, MERSFERRAEIZ L0 | RIS EESE K OGN
AEPRAREE bR 351 DA E 22 fa b L OV = A R/ME & FEIE L 2 JE ik g
EHOFRNETORRGETRD b, IR ERPIRD UV SRR O EE5E

12 JECFATHW T W A #E (IPCS:EHC70) Z W CTHE R E A #HE

il hE(kg) fir BHE B (g/Eh W/ B ) 1 ppm i B} RFE B &
(mg/kg KE/H)
AAS 2.0 60 0.030
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LbETORGETHRD N, (/] 176, 177, 178)

® 74

721X, OTA OFJEEMEIC OV TR LESHEOEHWEDO—>TH Y | M~
S OUTALRAE (2R A I TEHER M OBERER LN IR STV D, (B 104,
181, 188)

7% (SPF. M, —#f2~88H) 120, 1 ¥ 21 mg/kg KE/H D OTA 7% 5~6
ARO&E SR, ZMEIR, RIEEOIT, JRPZ )7 B K O
BEO EHEAFONC i Z o R 7 EIRE KON BUN BEO EFNERD il JRIC
175 LDH, AST kU1 V7 = EglikFElESFE (ICDH) {EMEIXEA L7z,
BFERIRRAIC LD, JRHE KOS fé?@J:H/i (ZAKIENGR O v, IhLRAME
D bR AR BEFE N o B AU, FT L R PEN I IR EESE U 7o M pa fy S OV JE B 7
ORIBE L7 MEniR bivie, £, B L RGHIE & OREIRE A B 18338
D oI, BHERK QAP EROZEN A BTz, (B 179)

THE (T~ —=U T RL—A M, —# 6=~X1% 11 3H) (& OTA THG
exni=KkE (OTB. OTC, #7277 hFv v AT )L, 2«ph U =2sCIT, BV
CHALIFVUROT 7T RV UAIAHE) UL fEE VT, 0,
0.2, 1 X/%4 mg/kg &k (0, 0.008, 0.040 X% 0.160 pmg/kg /A IZHH
M) © OTA #fHiA5E L, BHHIA% 9 HHKU 68 HEIZKREOT X% 1L
TOLFL, FEYDOTZIZiE 20 kg 706 90 kg [THRET 5 4 AR, LA
Biostab-Sivie, PREOMHEIL, ARG 1 EERT, SBRBEAH%E 1 HMA B LW
ZO%IT 3 MM I &I RSNz, kD pH, BERE. ~~ F27 U v MA,
NEJREUME, Z LT TF=RE BUN, T RU D AREE, U o AR,

R, [imEkE, LDH i&ME, 7 v S U Eelik#EREE (GLDH) #&ME, LAP
EMEK N7 K5y % > 737 (a-porcine low- molecular weight) I ONZ R D
pH, kE, R&EE, TRV UARE, BV UARE, WREE, ZJ1L75=r
TREE, HEREE, XU XUHE, A XV RO PAH BENHRE SN, gL O
&> LDH i&PE, GLDH &M, LAPIGME, ~%F V¥ —BiEE, AST iGN
v a—x 6 U UK FERESE (G-6-PD) IEMENEIE S NTZ, 0.2, 1. X
4 mg/kg filEt> OTA VEYEREL & #h 5 L =B REC BT D fa Gt oAy = 1
—H—OTA BHEIX., ThEh 0.007-2~0.008-:6 pmg/kg K&/ H . 0.036-:2~
QQ&%Bwnykg%E@¢£Zi01450~O1736wngkgﬂj§/ﬁ'G%cﬁ;)OTA
Bz & BIERRD NIz, PIHNICRO S BEEiL, fokEoHEn &
IAP%EUWE@WMT(H&mmﬂg%Emﬁﬁﬁ BNTERE% 2 AT
JRIZ LAP 2338 Hiviz, LAP IZUTALJRAE ORI fI20m L TR, Z D
MR EZ T EMREES NI, RYPZ /378X, 0.040 KT 0.160
pmg/kg R/ H OB GHETHR GG 20 B LV AFICHM L7, OTA ©H&
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IHEAFE L C, FER G- D% REE & thit L C 0.008 umg/kg K E/ H &% 585 PAH

D RHNE R HEE (TmPAH) O TmPAH A XU 7 V7T T2 A%
LEEVPARICHD U, RIBMEENME T T2 2 E088BO 57, 0.040 pmg/kg
{RE/H L ED OTA #:5:# T GLDH {0 A B2 T 0.160 pmg/kg AH
[H® OTA # 58T LAP IO BB 2B 08 Hiviz, 0.008 ﬁmg/kg NEEV
HD OTA F5HE O IRFED SR 78N 2 B v, SRS 12T D8
DOFWILARE STV, ZO#EINE 0.040 pmg/keg A E/H D H E'U\J:T
AR CThH-olz, LR&BIT, FIM & OYRBHAR MR A 2 it S vz, 90 kg 1K
EIF OB g OFIFAT LTI, 0.160 pmeg/kg RE/H D OTA 5LV TR,
IR AL O AN D 4V Te, BAPMERAT AL & LT 0.008 pmg/kg K/ H D OTA
PeHRED 9 B 4 L TN 0.040 pmg/kg RE/HOHEUL EOLTO T XIZHBW
fﬁwfmﬁ b BRI O il -t e /N ARIREZ D K OV R MG S A DAL, PR

BNICITHIBE L 72 RS ERGE 2338 Bz, 0.040 %11 0.160 pmg/kg A
/HD OTA BERICBWTIE, &2 TOT X OBIRICIHENRD bz (3R
180) ., UL EX V., 0.008 pmg/kg AHE/H N Yi%RABRD LOAEL & H/kr <hi-,

(25+32 243 50ke 07 & SPF, MERMEHERE], —#f 10 XL 12 BH) I
HARJEYL S e - 95 & g D7zt 0.01 XX 1.38 mg/kg fisl (25 kg N
FEOT ZIZ1FE 0 X3 0.0552 mg/kg RE/H MY « FEREHEY) © OTA # 1
SRIBYL R EZE 2 VT A 8 . Do 7 X IZixEnFh 32 25 70 X% 50 H»
5 90kg (AHEIZ72 5 £ T 0.01- X% 2.33 mg/kg fEF (0 321 0.0932 mg/kg &
H/HICHEY  FHRHET) © OTA 25 L=, OTA HHHICIXEIMEZEOH
AN SEALIRMIE OREIEZAL, TRANE O ZEHE & ORIV ORRMEL RO vz, 25
kg D7 % Tix, 50 kg D7 Z It~ OTA O M4 D RSN TR < | Bl
WIS SNTEBIOBREIL. OTA 28 FRWEEHIEZ THIEH L 72>
ST, (B 182)

TE (T o~—27 T F—X M, —# 3 581 1T, 0 XL 5 mg/kg ikl (59 0.4
mg/kg (KHE/H) ® OTA % 5 HA &AW, 0 Xi% 1 mgkg &£t (570.08 mg/kg
RE/H) @ OTA % 3 2> A RINEEEHR G- L, BI&ICH T 2 B MK ERERE LY
CERAVEEZE OIEMEN TN BN 7-, 5 mg kg fikEloO OTA % 5 ARG LT
. WL DPDORT 1 AZBWTUAIRAE R O FBE M OVs) BTt 72 2 5E
NI O, Fio, ITNRME T NADH 7 F 7V U v L@ clERIEMEOIR T &
WanZ@gs 8770 U LAETERIEEOK TR vz, 1mg/kg fAE o

13 JECFATHW T WA #E(IPCS:EHC70) Z W CHE R E A #E

Fil KHE(kg) fir BHE B (g/Eh W/ B ) 1 ppm i B} RFE A &
(mg/kg 1KE/H)
7 H 60 2,400 0.040
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OTA % 3 AL L7-BETIE, W OO X7 1 B W CRA RS bz
HERELZ J5) PIT ) 722 s B ONEBEAE DN [V D #RHEIL 358 0 BTz, AL RMIE T
NADH T F 7 V' U U LBGTEER, a7 b7V U U NETEESRE K OVALP ©
EBIEENR T LI2Z D, FH DI, TARME Bl TR L —%
PEAETAHI hary R TICHERENECEEE X, (R 181)

THE (T —=07 T Rb—Z Hff, —# 450 120 X%0.8 mg/kg KEH/HD
OTA 785 H[M#E 0% 5 S =it 3, ‘fﬂiﬁé%ﬂi%?%ﬁﬁ PRAMAE b B e oD 34 B
muzsb%znto WNLRAE L OEREIITEER A DN -T2, (B 104)

2 (FERARAE M OMERE: R TED% —# 658) 12-0-0.2 YT 1 mg/kg filkh

(9\—0.008 i 0.041 mg/kg (RE/H : JECFA #1%) @ OTA 7 5 Bj# 5 &

iz, AEKTFN7: PEPCKAOYGTIHEOD BB O bz, (2 183,
74)

TE (T~ —V TRV —R T a7 M, M, —#E 3 BH) 120,
0.2 Xix1 mg/kg £k (0. 0.008 X% 0.04 mg/kg K/ HITFY : FF )%%ﬁt
" » OTA 78 5 RO &G S, Bls~OR BN~ L7, OTA BHIC
» TmPAH DA E 7284, TmPAH/Cln DR/ I QN BEHEH O #I0 K OV %ﬁi
R AL RS OBEBEFLE 2RO bz, 1 mg/kg fAEHE SREICB VT, &
g Bk 5 PEPCK {EMER NS b=y R U 7 OyGT iEMEAD OTA JEH#% 57
IZHRTHEIIK T L2, Ao PEPCK {EMEIZZ(L Lo 72(B R 184),

[FERLD CEs8lHIFHER) ]
60— 35T H ~61~— 2T B IZE GHH P VFER TH D720, MEIEE

PEl OEE~BHLTEY £,

TH (Fe R o=z b IUL g 7ok £ Wy AsedE SPR MiffE, — K 3
5H) {2 0, 0.090. 0.130 Xi% 0.180 s#mg/kg fikl (0. 0.003-6. 0.005-2 Xi%
0.007-2 pmg/kg RE/HIZFEY  FHERE ) OOTA Z322H., f< 2202HM
121X 0. 0.130. 0.305 1% 0.790 pmg/kg ikl OTA %2 & 54 5 KK 55
PERRER (R4 2 90) MEM Iz, RBRICIE OTA L=V Ve EAT
% A. ochraceus ZHHEFE LT- KENDN AWHILT-, TR, IR FH L OV
FHIRT A —=H OB N ERERETRO bz, &5 3 »A%IZIET Y F—v
ADMEBA, 5 A KRR O BR&T 1AK% T iﬁ%ﬁf@tﬁ/ R—3 2N 5
e RO pHIZAEIIK T LTV, 4&53 A BIZ 2 0.790 pmg/kg £
BHEGREICIWT, BIZ 5 A BITIZETORGREC iou\fﬁuﬁéfﬂﬂ abig i
o | il - O #%M%%ﬁ%@%ﬁ%&tﬁ%ﬂ@%rﬁzﬁk@u PEISPE DGR B

AU, VB TITRHES M OMEIEN A L v (B 185), il < T4
(Zoe Rleea 2 LIl H U P gk 7 £ N DZMERE e P& 9 ) 17 OTA
L - g v N ANPETEEN 4] HT H O 2ZRT 1
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L 3 O Ot b W N

H64EIONE - HKE

OTARHHE ()

HFEMRAER

fi

HAME
ﬁ/u\r r

(2% 5 0TA
1225 OTA

S

1 R AR DEMAR ()
BAlEA

1RV DO R 2 £ @I R LT,

RO FTIUVI XL UAOEIMEHARBROKBR (F)

BT
(B %/
)

5
Jiik

b

- HIR

mg/kg
et

mg/kg
{RE/A

FTAL

LOAE
L
mg/kg
L

NOAEL
mg/kg
(LN

(e

~ A,
ICR, /#
(5)

O, 12
1/ ]

(5H/
)

0. 0.2,
1.0

- m 2B T
BUNKOYZ VT F=
O

- BRI R
B D RE R OB He
1k

0.2

SR D A B
No.414

v A,

C57BL/6

N,
(6)

oK, 7
A4

0. 0.5,

1. 2, 4,

8FHY

- 8 mg/kg{KE/H 5
T T50% O JR Ml 1
SE & BRI T AR b —
v A

- 4 mg/kg RE/H DL L
5 50 B ik R R A 1
5t

- 2 mg/kg RE/H LA L
B 5 HECHRERD
JHF A A A L

- 1 mg/kg RE/H LA L
P& 5B C UL LR M
b B R oD B P~
D FIBf

0.5

STk U A b
No.479

~ A,

CD-1. I

12)

B,
35H

- PRI, PR
B8 W5 28 vk Je OV O R
AR, TBILKE W
GCTHAIN

3.5

SEE R

SCER U R b
No.161

v A,

CD-1. I#

(12)

.
35H

CREED

B AH &S E
B Bl ooy
FR 73 PR A& 0 0D 22
PE. AR, Hif,
FE O W O B Ik e
DA

3.5

e Vel

SCHR Y Ak
No.557

~ A,

C57,

BIENGZ]
(20)

o,
27H

* jbﬁﬁ%&%@ﬂuﬂ *i

MR AE AL, IR B
. i A8 xF E & Y
. i, Hifn, &
HiL B Ras 2, At
BHoOIKR, IRE7R 5K
JiE A AR L VR IRR
~ a7y —Y0%
. TR h—3 A

SEE R

SCER U R b
No.582
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o4l - AT FHMHAES
OTARH & (%)

fn

7w b o, 0. - 0.1 mg/kg R/ H# 0.025 SCik Y A b
Wistar, | 28H 0.025, HEECHED MG R 3 No.229
W1 0.1 PR N R A
(#%5) RO AY L F 7L
A g Y 2%
o
7w b ®mo, 7 0, 1, 4 | - &FERCHREHM 1 SCik Y A b
Wistar. H il No.652
e, (68) - LR TR LD
JF i o> A8 6 BB N
c RO L E P
ALB. TP. BUNK
OCREA#EN
X e A GBIR A3 i
B b R oD 8 B
IR
- HRRFICEIRM
& MR T Kim-1
HEm
- HEERTEHICE RO
Kim-1 . Cox2 .
Len2 & Y Clu @
mRNAF B AN
A LR TREH 0. i - 0.16 mg/kg fiELL | 0.0089 SCEK Y A B
F344, | 70H 0.16. 0. RO MERE D BRI | (FH) No.048
HE (10) 0.4, 0.0089, SRS 2
1.0, 2.5| 0.0217.
0.0552,
0.1418
I -
0.
0.0119,
0.0339,
0.0733.
0.167
(FH4)
7w b IREH 0. Foldf : - 0.16 mg/kg £ #LL | 0.0084 | 0.0033 ZHR ST
F344, Mt | 138H 0.026, |0, LEoETH N v | (FHY) (FH24) No.1
i (16) 0.064, | 0.0014, VN %
0.16, 0.0033.
0.4, 1.0] 0.0084,
0.0210.
0.0520
Foltff -
0.
0.0021,
0.0055,
0.0135.
0.0317,
0.0796
(FH24)
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FOARINOE: « AABFEMRAES
OTARH & (%)

D <HR

~7 A (ICR. M, —#E5PC) (20, 0.2 Xi% 1.0 mg/kg {K&E/H D OTA %
12 8 (56 HAE) &b LR, mAEE T BUN KO LT F=
OEINER LTz, £72. 0.2 mg/kg (RE/B LLE TRIRME O RAE & OB i D #r
MAER BTz,  (OCHRY A & No.414)

~ v A (C5TBL/6N, I, —#&E6PC) 120, 0.5, 1. 2. 4X|%8 mg/kg K&/
HOOTAZT7HRBRE &S LR, AREGFOICERENED Lz, BiEofl
MR I, 1 mg/keg RE/HFE Y DL BB SR CUTAL R AN bR A o4 e
~OFIBE, 4 mg/kg RE/HFYHECTUINIRMIE IZ— B U CRME MlnEEE, 8
mg/kg RE/HAH Y HE TEIKDO50%LL | CRME OFEIENA LT, M TIE
2 mg/kg K/ AFIYLL BB GRET, AL U722 PR 2 2 B 4v, 8 mg/kg R
H/BMHYHETIIZHOTMR T AL E TR F—v ARA LT, MEEIF
A TIE, 2 mgkg KE/AHYLLEERGHET LT F=08ML, 4 mgl/kg
(REE/ B A Y DL B 58 TR RE~— b — (AST) 2N L7-, 8 mg/kg K&/
HAEY & H5#H CLDHX OBUNEMN L7=,  (CCHkY A FNo.479)

<BEBER>

~ A (CD-1, i, —#£12P8) 123.5 mg/kg IAHE/H DOTAZ% 35 H [FIFE O #%
B U=/, (REIE, BiEoMcE&RLD . g7 vy =8, B
fig D o3 Wy 72 IRAMAE bR D28 K K OV i 23l 22 S v, EEDE O
JBIFHRHEDIEE N A BT, —JF, IEEICKRERE(LIX o723, FH
ERARARBREZ R L, E6I2, HEE~—T— (e LE KDy -
GT) MU 7z, AFEOREIL, OEDOT v F L Fal—g LV E1IHD L
DX alb—a iR lin, MGREMIE2EoTY v Lo —a»
LRI4FEOX T X2 b—raram i, Zivbi, HepG2Hlifdiz0.05
mg/LOOTAZ X & LICROAEBE AR T DU VIEENGEASND Y Y
U UNRE DOFRBI N — v LHEPI LT, (CCERY A FNo.161, No.557)

<BBEE5>

~ 7 Z (Ch7, PEBIARB, —HE20PL) 120XI%5 mg/kg A HE/H DOTA%27H
MR O G LofE R, WMo EN i, BREITES IRENHEM LT,
Jiti D A b B HE A0 mﬁ%m IHED 9 o, AP, KliAHE, Afifadksd,
FiRE OYLR, TR 72 RIEHIFIZ B K OVaIRR~ 7 0 7 7 =V OEFE RO, 7

MHE-HEORGTHY, HEKICOWRN TERWNWI EnbEEGEE LT,
LH-HEOREGTHY, HEKICOWRN TERWNWI EnbEEGEE LT,
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AN F—T AN A BT,

fiilcB T sibiEk chr~r P77 K (MDA) OHINKE O A —
N=FFT RT 4 AL —E (T-SOD) . 7 & F 4+ (GSH) DK, &
JEv—Hh—ThdobA v X—uaAF%>-18 (IL-1B) . £ X —u A Fx>-6 (IL-
6) . MEEEESEN Fa (TNF-a) O, ZoOf, Nrf2fi|#IX -+ Tdh % Keap-1,
Tollkk 32 %544 (TLR4) . H#i/n{LX+88 (MYD88) M UMEWIKT « B
(NF-« B) O#IINF-E2B#E K 1 (Nrf2) . ~A4 - A% 47 F—+F-1 (HO-1)
B~ o A== % RO L AHX—F (Mn-SOD) DD NRHR BT,
(3Cik Y A FNo.582)

@ 3yt

7 v b (Wistar, M, —BE450C) (20, 0.025X1%0.1 mg/kg KE/H D
OTAZ28H M O E LR, (MAELXNEHER GO CIE 7 L2
— AN, BHEREHEOM CALPIME T Lz, £7-. MMM, %Hﬂ%ﬁi@
R RS SR« BEAE R OSRERIRLRER D A B2 7 AR AR gl B 8
BEfEIE T U U REROBD N A BTz, (GTERY A FNo.229)

7 v b (Wistar, &, —#6UL) (20, 1X1¥4 mg/kg (AHE/H OOTAZ7HIMH
BROEG LR, aHERTERS48ENPOKRENMET L, KHAERETERES
KOG HH CxIEEICHE L CHREME T Lz, £72, BAE EORE TEIE
KOO EENEM L2, S OIERHEM Lo cmE+ DALB, TP,
BUN K O"CREAD N, & M &/ CTAST, ALP, GLU, TG&@LDH@i’%‘j}D
DI BT, ﬁfiﬁ%%ﬂiﬁ‘stﬂi?fﬁﬂﬂ@@%ﬁfﬂ IEMED EHEREN O D B,
HEOHEME & bIZEOSMBIER LT, —F, HET if@%ﬁ’]wﬂj [
IR T, %‘&En’tﬂrﬁﬁﬂﬁ%ﬁ’ﬁﬁéﬁf I%. AR E I B9 5 PCNA &K VB [
Ev— N —OKim- 173 B RAE LRI T H B AL 72, Bk
T, Kim-1, Cox-2, Len2, X OClu®mRNAFH S H & A F0IZH N L 7=,
Bl & TRV, BBk A b L AfEEE (ROS, SODK&KU'GSH) O HEITIS
U7 TR T DNABEITRO bz o7z,  (CCERY A FNo.652)

Z v kb (F344, MR, —FE4&10P0) (20, 0.16, 0.4, 1.0X}%2.5 mg/kg fid
BtOOTAZT70H M (RECRT2E M, REL2EM ., RE%42H (MEHRBIE - L
M) ) IREEES (Folf : 0. 0.0089, 0.0217, 0.0552%1%0.1418 mg/kg &
H/HFEY, Folff : 0, 0.0119, 0.0339, 0.0733X%0.167 mg/kg ARH/HMHY)
L7z, FolETiX, 1.0 mg/kg FIRILL ERETIX, BB FH X E B3 BEE & g
LTIR N L7z, 72, 2.5 mgkg fEHEICIBWNT, mMiEFoT7 L7 I F b
U AKORE U LE BRI LT, FofTiX, 2.5 mg/kg SRR IZI VTR
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HRETREOKRENMET L, BIROMESERE EIVROMISEENMET Lz, £/,
Mgz L A7 e — Rk, ~Ernver, ~~ 827Uy ME, JRilLEk5
filgE, HEK, GHEROMENANT BT Lz, WEEM T HRA TIX, 0.16
mg/kg A BELL FHE O MERE D BRI RAME 22PN FR 0 b AL, O EEE ITME T
0.16 mg/kg flELLL ERE (1.0 mg/kg faEHHEZBR<) . BETIX0.4 mg/kg il
ERETHIMLZ,  (OCERY A hNo.048)

7w b (F344, MR, —#E41605) 120, 0.026, 0.064, 0.16, 0.4X|%1.0
mg/kg FAEIOOTAZ 138 H ] (ZCECAT2ME ., AZECHIMI2ME ., EARIIM21 8., nf
BHIM21 B L OBEAL%69H) 1RE#E G (Foift : 0, 0.0014, 0.0033, 0.0084,
0.0210X1%0.0520 mg/kg AEH/H Y, Folf : 0. 0.0021, 0.0055, 0.0135,
0.0317X1%0.0796 mg/kg {KHE/HFHY) L7z, 1.0 mg/kg &£ DO Folft THE#
B AN JE S DN RANE BRI 7R b — 3 AN R OV N ER 8 BT,
Folft D AL ERE e OV Y > 7)ER#5731.0 mg/kg SARHEETHE ML, ~~ k27 U > b
B, P EREIS K ORIMER 3 AME231.0 mg/kg fARHE T, ¥ 230.064 %1004
mg/kg fAEHL ERET, b U U A2Y0.16 mg/kg fAEHCL ERETHAD Lz, Follf
TlX, OTA G T 2 mEALITRD o7, (THRHSCHENoO.1)

(3-4) 1gHEHE% - EXAK
[FFR L]
EFHEMEZE LN AFHZEANLY  HFFOEBECOVWTIEX AT IREZ
HEELEDOT, iMiEEAELZEL TEEZIT>TEND £7°,

[EHEEMAZE (E58EIAESR) ]

ObLBRTERD (BPA] IIFWHTCBEELTUIBETNBROHBARE TN
DT, XHD P 1T BE] CEREEINBZLETRREETCWEFEE
T, (I TIEEE . )

DIInEMZZEAN (BEHER) ]
TEXREZMIE] 2 TER#] TEE,

OTA D2 MM - FED A MHEREBROK R 2 % TITR LTz,

K7 AU5 XD UADEMEN - EVARHBOER

Y FE(E) | 5 Beh & i LOAEL | NOAEL ik 2 BR STk
WEIRE) |15 - IR mg/kg mg/kg mg/kg & | mg/kg &
gEE | fRE/H ® B
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~ 7 A, [RfF. 5 |50 7 - OTA #5- 10 #HMELLF 7 <A X [(BR 189)
ddy . I |~30i# D~ 7 A TIHEEE O % 5-BR4G
(16) JF i oo 8 955 0E % A 570
72 L, T g2
o R e PRI 0D % A A Ehiz,
1. 15, 20, 25 KRO®
30 HE&EEGRT, &
nEin 3/15, 1/14.
2115 K%K 4/17,
- HFHIR S O BES- 25
Ml (5/15) & 30 HfH]
(6/17) #5-THI,
~ U A, [Rff, 44 |0, 40 0. 5.6 EFELE 9ED D B 5.6 (B 60)
ddy . 7 (@A 5 VCIZJF#ifaE, 9 It
(10) (B ek o> 8 i PR
. 2 PCIZAE i
e RS IE
~ v A, [IREE, 70 |25 3.5 < TS g FEa kiR 3.5 (B M 189)
DDD, # |# JIE, 6 [ {2 75l A e
(20) .
8 VELZJIF A Hed g8 T K.
~ v A, [EfF, 24 [0. 1. 40 |0, 0.15, |- 40 mg/kg &ikM58# 6 OTB % |[(Z# 190)
B6C3F1. |[»H 6 D~ 7 A B D %KM R
ERE (& B (% 4 HEE Ry
45~50) 53%) & HME o fE Z 9% 5
(29%) FEAENFBD & Fofilkh,
ni-.
Fow b iR 0. - 2B OFIERGORA | 0.07 0.021 (9K 15 [(BH 191)
F344/N, [0, 9 » 0.021, B, 0, 21, 70, MH%ZIZ
iERE (& |A. 156 7 0.07.0.21| 210 pg/kg BEDHETIZ & FEMERE
80~81) |A. 2 zhEFh 150, £ 15T
15 1/51 20/50 . B LR,
] 36/51, METIZ
0/50.0/51. 2/50.
8/50,
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FOARINOE: « AABFEMRAES
OTARHE & (%)

L7k 505 Bh5 & AT & LOAEL | NOAEL e % IR SCHk
(B |1k - me/k me/k mg/kg mg/kg
i |m BiEL | AR wE |
Z v by [FRERE 0. - 0.07 mg/kg KEEK 0.07 0.021 (B H192)
F344/N |H[, 90 0.021, 5. DL bR R A
. HEGB) A, HE 5 0.070. J& 4\ o ST AL SR
E| 0.21 O HEALSE, PR e
SN I
Dark |[}BfH. 5 (3., [0.009~0.|:5 ppm ® OTA # 5 ATE: |[(BR193)
Agouti |3, 6 X |6 X X9 (25 BEICRBIT DD AE E-J ey
7 X9 | H OB I 20%, 6 MHIKRE %50TA
[N A#5#% |5 ) X BED . 1 PLIZ WAl D (OTB
M. 8 244ET Iz 0.4 R . 9 0 A RB~
W, (5) ek | (2 4 BHEEO, 20 PC 10% 78
AR (D 4 JE D F | o & g iz A) .
5, EERRD LNT,

400 ppb ® OTA
Z 24EMHRME IR G L
TR DB AITED

LRI,
7> b, |[IREE, 0.05 -+ 34 L 4 T (B W
F344 ., [24F (7 v (12%) (2B ED A 1994)
e (34) ~~333 nHHI, ZOEE
g) . iZ NTP o R &D

ZO®%IT | OTA if# 54 &
100 pg/ (30%) X 07
v MA| 5=,

TE T U|RER. 0. 1 0. 0.041| - BHHERME D ZEHM & (BIR181)
~—7 T |24 mg/kg S T I 752 [T O g e
KL — [ E)) 1t
AL M - HBEEZTEERT
8~10i FEfE LI JRME
i (6) A iR E,
o W g L PR HE T

NADH-7 k7 V'Y
U LIETTESR . T
7 TR WK 54 B SR 15 1
DI

WJECFA %

D 44 AREIFLAERE (THX, REEKRE)

dd¥-~v 1 A (ddY. #E, —HE 10 PC) {20 XIi% 40 mg/kg ikl (0 i
¥15.6 mg/kg KE/HIZFHY : JECFA #15) & OTA-ZSriefilbls 44 8
WIRET I 53 5 KB & G m MR I S -, B T 5 B i1 1E H
Me LTHESNT, OTA BE5HETIT 9 IERAEFEL, £DHHD 5 JLICAF
RS, 9 VI B R AR AE 2 O 2 DU RS E M 0 B A IE S 2358 6 &
ﬂkoﬁm%%W@@%uomA%%Q@ﬁ%ﬁf IBRD LN T2 (B
M 60), ZORDO~ T AHEEICE L ToO Z 6 B O B IR3E A58 B 12 B
T LT —HIFRIN T W ote, B SINTIFIBIEE S RENEME T
HIEIOR SN TV RN T2 (B R 74)
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11
12
13
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16
17
18
19
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26
27
28
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Foalm N O - HARTFEHEMRAES
OTAFEA = (£)

@ 10 BEEILAMERRE (TOX, EEEIRE)

[EBEEMEZR (55 58 BIFAESR) ]
68 N— 10~13fTEKRN 69 X— 3~T1TH (HENATFA ML) O
BEED Z]R,

[ CHFsE e Colc2 o KER G HERBRAER Sz, DPDD—~ v
A (DDD . K. 6 #fnkE, —#E200C) (2 25 mg/kg fikl (B 3.5 mg/kg
(RE/BICHY - JECFA #%) @ 0TAu%ﬁ%ﬁﬁ##4#F35aﬁ5%g4$%y
E%#%%%&%A%%#%»ﬂoﬁ%ﬁﬁéhtﬁ% OTA #hH~ 7 A
2032 CTAFLEDY, 2 TCOEHYICBEEREREL, 55 6 LI Bl o i

Vi» &')%%Lt 3571 20[750)97%8@ E?fﬂﬂﬂﬁﬁﬂ &)%htﬁé«;‘%}

‘“\ OCWA#&Q@ﬁ%VWX@OE
17 IERATFL, 1 JE| Hﬁ%ﬁ# WO B, BEFTR E LT, BlRICEE
DERIERE, Vo REROBHEELE D * 7 1 v OB K ORRMEL SR
R OEMENRE S, ddX~v 7 A (ddY., ®E, —E168) ZHW
7270 B O EFEMERBR TIL., 50 mg/kg filE-o-OTA (# 7 mg/kg KE/
HIZHY : JECFA #25) © OTA #&&efilklsi 0, 5, 10, 15, 20, 25
X 30 G S, WO RIEMME L TRE5MM%E 70 8 E
TOTA ERIMOEGE T B SN o, BEAL OB ESIL., OTA I EEE
DORTBEEL NOTABESG 10 AR FO~ T A TIEHRBRO LN N> T2, i
BB NN, THITHERGEHETHLRAEL, OTA BERIZBWTH
BERFEERNRBDO NN LD OTARBEMIZRAETIEE S IZTEZON
otz BB O AME L. OTA % 15, 20. 25 X 30 @& 5
L7=8E. FhFh 3/15, 1/14, 2/15 XiE 4/17 Tho71=, BlglcBIT 5
SENAME IR IE DR A LR D L ivie o Tz, IR O3 A E O fF & 72 8
28, OTA ¥ 5 25 H (5/15) & 30 #M (6/17) &EHEICED LT,
UM SRR ICB T 2 EERAEHE LR 8IZRLI(SZH 189),

&8 FUVIFXFLUAEEMU I ddy T O R _(ddY, ) OEBRELEHEE
1% 5. 31 ]

(i) — BT SIS0 e 6 (%) R 4 3 (%) it 2% A (%)
0 15 0 0 4 (26.7)
5 16 0 0 8 (50.0)
10 15 0 0 3 (20.0)
15 15 0 3 (20.0) 11 (73.3)
20 14 2 (14.3) 1(7.1) 6 (42.9)
25 15 5 (33.3) 2(13.3) 4 (26.7)
30 17 6 (35.3) 4 (23.5) 8 (47.1)
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FOARINOE: « AABFEMRAES
OTARH & (%)

1
2 INHORBRICBWT, OTA #5512 . FLER O ERERE (B
3 &@ﬁ%m%%&ﬁ%%ﬁ%absmm(%%)&47%%@%@2<ﬂ>
4 2 A T OFBIEE A S, BEIF JECFA TIHEETH D LI
5 T b SR R R D 90 S & {7 L %4Wéhko’h2@\ﬁ
6
7
8
9

10 @ 24 AMENAMERER (TOX, RBEEERES)

11 B6C3EL-—~U % (B6C3F1, MR, RBfEFLE, —#F4% 45~50P8) 120, 1 X

12 ﬁ40mg&gﬁﬁ%@4ﬂ%ﬁ%@%@ﬁ4(0 0.15 XX 6 mg/kg {K&E/H : &

13 VR#E") © OTA % 24 7 A MR 57 2 KE#& 5 3R i I

14 mzo AERICEEH S-SR OTA 135 84% D OTA.7%® OTB KO

15 9% DR B EELHLDTH-oT=, 40 mg/kg kB o OTA & 5EIZHB W

16 T, REBNAMET 25% K OHET 33% il S, & TolElc, RME Bk

17 O)ié‘gﬁ (hyperplasia) # £ 9 BIRME OEILIEILEZ R & 3 5 B fEE

18 NBO BNz, FERGEOMIZBWTY OTA FERG ORI IREE L Lk 5

19 & &@%f4#m#otﬂ\%@ﬁﬁ%i@ﬁ%ﬁﬁﬂokoﬁ%ﬁﬂ

|20 I3 1 mg/kg FE D OTA B 58 TlE, MR L © I IRIC A4 IERD 5

21 h@#okoMngmgﬁﬂ®0TA&5ﬁ@wvﬁx1\21#HEMM

|22 \C B A M o T 0 L R T & S PR e T 0D S S L P A A S

23 RO BIL, FNOORAMAEL, FHEI 50 ILH 26 L (52%) KON 14

24 IE (28%) Toh-o7-, EYOEHIM %%%@ﬂ%ébtzmﬂ¢9@ (a0 aat )

25 A A AN B DT, BBEIXRD N hoT-, FEEEDOM~ 7 A

26 LA Tl R A mbgn@#otﬁw%m 190), JH Al fad i o 8 A= B8 1

27 XPHREE & i U CHff~ o R THEFIRIIC A BRI A A b ivlo, BRI H

28 L7ZO0OTAIZIE, BEHOBPAME THLI X B2 AR meE LTI9%E A

29 TWAHZ ELz&EETLHE, BEEHEOIL., TOHEEHOATREMEITIEETE R

30 WEEX T, U RERICB T 2EERAEHELZE 9 TR LTE(Z]R

31 190),

32

33 %9 #4435 FFLUAEERLI-BECIFITH R _(B6CIF1) MEZHKAE
34 8 B

16 JECFATHWTWAH#E (IPCS:EHC70)Z H W THERE X #E

Fii RE(kg) i BHE B & (g/Eh i/ B) 1 ppm £ B} RF 15 B &
(mg/kg (KE/RH)
~ 7R 0.02 3 0.150
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o4l - AT FHMHAES
OTARH & (%)

BeHHE
(mg/kg —REER ERE O BAE O FPMRRARE A
i )
I
0 50 0 0 1 0
1 47 0 0 5 3
40 50 26 14 6 4
i
0 47 0 0 0 0
1 45 0 0 1 1
40 49 0 0 2 5

ZORBRICEHE VTR 18 A% OAEGFRIT, M. 1 me/ke
ELR O 40 mg/kg RO OTA #EGRECBVTENZN 65%. T5% K1
98% Thd v . BMIEIC LD EFEEROKFIERD Do, XHRRE L
O 1 mg/kg fE D OTA #5BETIX 4 208 B 2> b B #9720 FASEME O W R 5
WEROBRENHELNTZ(ZM 190), 40 mg/kg fdkto OTA & 58 THALF
EREL o LFRIZ, OTA 1T X527 T LABPEMIE O 4 BHLE 5K O
OTA NFERLIEMRMEBELEOMEL LTOZRIEIZLD EHEEIN
TWABBR 195), RFERICONWTIE, FE~ Y205 OKEIC K 5 EE
B BHEORBIREICESG LR biEfR I T 5 (2] 196),

[FHRm LY (FEs8RIFAER) ]

@13 N AMERER (7> b, BEIROES) 1 X T (2) HatkE
M1 o @7y b OHE~BE#LTEY £,

- ®, OKUVDII2FEHBE B AMERBROB TR TCH LD, [2FMBEN A
PR (T b, BEROES) | HICELDTR#ETHIEEEZLTEY
£, £, —HOXE GEEEANATA MBS T2—U28~301TH X
73—V 37~391TH) IFEAEMEZE L OMEFEEMEZERIZZTEIEW
FWTEh 9,

1l

MNES N

T 77
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IO AR B AL
OTAFHmE ()

%I%L
o
n>

[% ISR (%58@nﬂﬁ/\) )
2RI AR (v b, BEIRO®ES) | ORICEEE N -7
D, BEILE LT,

@IOBMEILAMRE (v b, BHEEORKRE)

EAHE OTA 5137 v FEIRICBUI 2B AICEZ DB KREAET D
HET, v b (F344/N. . —# 5 JC) |2 OTA 280, 0021, 0070 XiZ
0.210 mg/kg KE/H DOEE (NTPIZL 2EMRARTHVWS RS &)
T, 14, 28 X 90 Hif. 1M 5 HRdIEE 0BG S, iR A & O
RBEOHFEZ. afE b 7 L7 F =00 EFEOBRT O
Yy v vV — A N-acetyl-B-D- glucosamlnldase (NAG) IEMHRZENTH
IPRABICER LA LBV CUEBEREZ R THEETAN R o7,
néﬂfr»ﬁa%*"ﬁ ZBWVWT, 0.070 mg/kg ﬁ@/auh@&ffﬁif OTA %3 i
B O %8 A FRAE T & £ B s B 2 A1 S i o T A SR E I B R A AR K OV A
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FoAlRIN U - HABREHEMHES
OTAFEAE (2)

REOEANRBD N, £/, 0.070 mg/kg (KE/HL Lo ERIC
VT B R OV IR A A S B A K S S N ER O DAL, D HEAPH ISR ﬁﬁﬁzﬁ
DO BEANE AR IS b, 0.021 me/keg A/ H 5B O B & AT E
WX E NN 2o, ZORBEDO NOAEL 13 0.021 mg/kg K&/ H
Tholz, OTA THRE I 5 AMIaHETE O & BEEE K & DI & 2
fMEE&JW%L%Mf__ EnD . FEEOITMEE O DL OTA DOFNAE
WCEHERAREZRELZL VWD EEZT, (2R 192)

ODEBMENAERE (Tv b, BHEEORS)

E344/N-7 v  (F344/N. MERE, —%#%~5§0:§Lﬂ£)b:\() 0.021,
0.070 Xi% 0.210 pmg/kg KE/H® OTA (HiE 98%) % —HEIZ 5 = H
DOFEFET 2 FEM RGO 853 2 FtE L OF D AR 2 NTP (28 T%E
Sz, REBROMEE, LTFICEE Lk 91, OTA X F344/N Mt} OVt =
v MZBWTHLNRRBRAMEEZ R L, (B 191)

Z v MImH 2 HBIRSH, R0 13 BAREIXEE, To%i3mAKEL
BEEENGLEINT, SR OKIIBBREBRE SN, SHEEE 2R
15D = WX Qg IR INH Az LA X~ 0.210 pmg/kg {ZIKE/_EI
O OTAHERIZBWT, 7~ T 18~77 B oM, MDD Z >~ T
X 6~89 BHMDMITHEDN 4~T%WWD LT, &ﬁ%*ﬁmiﬁgmﬁ
Do Tr, MR SRR A e NG DAL o OFE S, AT -2

m@%mﬁwoto&5¢5ﬂﬂuM10®Uﬂﬁ m“%%@%MEm
i@ﬁmeban PR % e T DREJNCEN R BN A DTN, Bk

RROZLIIfEber o7, SREMEHEZNZN 15 IED T v b, 9 KN 15
ﬁﬂ%ﬂkﬁéﬂko9%ﬂﬁ&5%@0ﬂ0mwm%5%5ﬁ@%lﬂ
ICRE R IR IE N RO b, Fo. MERET » MIZRME MO TE
RS A B AL W AR R BT I AP YRR AN E B S e, 9 A

15 22 HRB A O 2 FEM#F 5% D 0.070 2T 0.210 mg/kg K/ B £ 5 & 0 M1k
2HOEIEORME ERZIC, BEREEEMEITIN D KRR O R G Lm*é’»ﬁ
ﬂ“éﬁaﬁﬂwhﬂinﬁmﬂmxrv\%ﬁ L. FrICEREERR EE oA RAME 122 <
HHi, HE5EOHEIIZHE - THEMLZ,

0.0.021. 0.070 %X1*0.210 w#mg/kg K&E/H D OTA & 58T, M
5 B IRIE O R AESEE X, 15 A% T 015 (0%) . 0/15 (0%) . 1/15
(7%) KO 1/15 (7%) . 2 % T 1/50 (2%). 1/51 (2%). 6/51 (12%)
Y 10/50(20%) A QN B Ml s O3 AEBEE 1X, 156 22 A% T 0/15 (0%) .

0/15 (0%) . 1/15 (7%) KM 2/15 (14%) . 2 %1% T 0/50 (0%). 0/51

(0%) . 16/51 (31%) K& O* 30/50 (60%) Tdh-o7=, 2 %D 0.070 K
0.210 pmg/kg KE/H D OTA 5T, B M RIE & &g 42 &bt
TRAMEEIX., N 20/51 (39%) KOr36/50 (72%) Thol=, 24F
% 0.210 pmg/kg {ZIKE/EI D OTA $5-BETik, B M I S OV Al e s
PME B SOX R O BN IZER D DTz, Fef &R ORI T XX PEIE DR
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FOARINOE: « AABFEMRAES
OTARHE & (%)

RROMEOEIT, G EICKEAFELTHEML, 0.210 wmg/kg AHE/ H &5/
TIAEICEMLZ (0. 0.021, 0.070 X/X0.210 pmg/kg AE/H D OTA
WERET, ThEN 7, 19, 23 XX 26 L), 0.070 X1 0.210 pmg/kg &
H/HD OTA #G5HITB W T, EFEO R 0SB IE L O AR ICER LT
WHEZZON, FEC LTy Fo ) BEEMENREO bNTZEEIEEN
TNOEERET 15/23 (656%) KT 18/26 (69%) Th o7z, BN
INaEBLTWET v ME, ERFNCHETET DHNLoT-, BBEEON A
EHLTWEEESIZ, EZFIICELELET v bTIE 0.070 & O 0.210
ﬂmg&g{iﬁ/ﬁﬁﬁif%ﬂ%%%JWSQS%)&Iﬁ1U15W3%)’G%okﬁ\
& AIZEEREINTET Yy FTIE, ENZER0/7 (0%) K1r3/15 (20%) Th
Oﬁo*ﬁf\omX%leﬁmM@{Mﬂﬂ&@bkﬁ@ﬁ??bf
X, EFEROBA N OTA % 0.070 XX 0.210 pmg/kg KE/H&FEH Lt
ERRTH ST rb o T, BIRICHARRBRO N> T, 2 FH%
Q%Q@@f%%@%@k%m@%®é%ﬁfi\mgﬁm\gmoﬁo
0.210 pmg/kg KHE/HD OTA #EH T, £NnZ£iL 0/5630 (0%). 0/51
(0%) . 2/50 (4%) KT 8/50 (16%) TH-o7=, 7 MIBWTOTA IZ
XOFRREINZEMEE T, FICHERNY »RH@HiciEE Lz, OTA %
0.210 pmg/kg RE/ HE G LI2HET > b Tlx, 2580 0 7R SR ME IR IE 2358
Do Tz, FUIRARMEIRIE O R AEME X, SR E KA E®R S5 RED 4~5/50
(8~10%) L lbfed % & 14/50 (28%) & @minoi=, FEMBEVEDFMEHRE

IxE & LTEZHJEX l%%%@“é%@f&boto T3 e P s IO

A H IER v ~
OT AP B B D e L~ H ek ST Ar e A g kE L g BAH oy 137 N AR A o e
AN S S5 U D S A PUT7AAT N N — I VoSS TH ZAANTT I INNE=ETV I J [&S I
S Za PR am sl Lopramphy (e kS am A A fe) 2320 0N B 7= EIB 191)
f—-— o~N ZINTTHE & =7 KT ALER AN S A | Sy s | ) 7 v LY VT TN U T o \/
J CFA 2BV T, Z® NTP #EfRICO W THRFT SN, HEZ vk

B DB R AEMHEEN, 0.070 X100.210 pmg/kg (KE/H D OTA
&5%1%%%% 16/51 (31%) & 30/50 (60%) ThHH ., THNLLFD
BHERGERETIIDADRRBRD N o2 ENERINTZ, T v FD
R B e R AR AR RS 13K <L 0.021,0.070 % 7r0.210 gmg /kg KE/H D OTA
BERETENEN 0/50, 1/50 X 3/50 Th o7z, BEEAIREIZ, T
@&ﬁﬂi@ﬁf%&)ﬁ)m B BICIS U THAERENREM L, T > b

BT 5 B AL ARIEIL 0.070 X TY 0.210 pmg/kg KE/ Q&G TO L
Mf) vz, FLIRARHENRIE X, 2 COHED OTAHK S Z v hD 45~46%

TRH i, OTA éﬁ&ff@ﬁ%ﬁii DEBEICEWEREHE O, &
12, NTP ORBRICBIT HBWIEAN L Ea— S, BEEISA 1L, BHEH
JE S _&aéa&u@-ﬁﬁw S3 /AL NTHDI LEAMERINT, 2 FEMIE
PE - R AMRBRICE T DM FRIET R & LT, BRI oy ic L 7=
FHEH O 5 H R L MEIEN D REIARBEORE L EEEAT 5
MR OB E D RME S3 B/ AL FOFEM L MEMEENRD SN,
ZOEIE, MHEE BICH LR HERICEFRE R L, 16 HE KR 13
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FOARINOE: « AABFEMRAES
OTARHE & (%)

1 HEFHEBRICB W TREN T 2 5 O RME ISR 5 /ATry 22 flase,
2 e 53 SR D TE AL K OVER B A8 18 T 5l 2 1 o 72 4 S SE P MR O s8N 2358 0 B 1
3 oo T OBETNIE 2 FRIRBROIE N AEAITHENFE D b, FBR
4 DA T =ANIEAET HAEEDEZ X LNTN, MEFRp Lo i T
5 IRt Eant, #ENENTICED D Z0ENOIEEBEMEO F R EE
6 . JEOR U7c BABIRAE | AR HMEIRAME L ONERMERME THY | FEh
7 PERANE IXHEL VMEZ v MCBEEFICR O N, BHE (4278277 A
8 ZF—4—) ® OTA », Bz sHETHERL (GHERRED T4%)
9 IR IR E LV 2 < RO bV, BB X LR R L,
10 PECRGRIZHESIT LT, W L3R - T, RO FRBEA Z w9 7] 23 3-
11 Do, EHEEETCEE L, Ao CORKFEEZLND T — A
12 Lo, D OTA THERINDINAOKKBIT, FEBEBEERE BA
13 METHAH A VERR R AR EICERINDERIEEICHA—D
14 NOFBE X RS> TN D, RO TIERLEEZRoOBmMIX, 7E£=
15 Y B, CEIRMEICERININALEEHUELRb -T2, 7E=V UFHOD
16 JEBE L, A7 40 v ARERBOLIEZ N LB O EHEES AT
17 %5, OTA Z"DNA ICHEH#EZEAL WL ML E XL NN, JECFA T
18 ti OTA DEHDOFE R A N = AL, DNA & OEBEHNREINICEDNE D
19 IEARHATHD E SN, (B 74)
20 NTP ODRBFEREE LD, F 10~F 12 TR L7, YERABRICBITS
21 W7 v b OBEE 2SS L7 NOAEL % 0.021 pmg/kg K=&/ H.
22 LOAEL /% 0.070 y#mg/kg K&E/H TH - 7=,
23
|24 K10 HORIZAES Y MZBETFEF IS5 FX P VAICKZEARKRY
25 A A DLOAEL B T'NOAEL
) - LOAEL NOAEL
B T b2 PRI (pmg/kg k&/H)  (pmg/kg K&/ H)
Z v NE)a AR A AE A A 90 H ] 0.062-5 BREE T
DB K 9K ON50 A ] 0.070 0.021
P Mk e 24 [H 0.070 0.021
26 a:b HAECTHMHERAOLKSE NTP (1989) kv (&M 191)
27
28
20 F11 AUSFFLLAMRECELEBI Y FITBT2ERBOREHEE
OTA 5 &
(gmg/kg (KE/ 0 0.021 0.070 0.210
H )a
F R (%) 0/50 1/51(2) 51/51(100) 50/50(100)
30 a:b AR CTEMMEIFRAOBKSE NTP(1989) Ly (=M 191)
31
32
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10

12
13
14
15
16

17

18

o4l - AT FHMHAES
OTARH & (%)

K12 FIVFFXDVARELCELEES Y MIBTLBRESORLELE
E

OTA 5 &
(#mg/kg AT/ 0 0.021 0.070 0.210
H)a
Ji BEE (%) 1/50(2) 1/51(2) 6/51(12) 10/50(20)
B E P<0.001 P=0.669 P=0.023 P<0.001
= /f;;ﬁw' P<0.001 P=0.669 P=0.053 P=0.004
28 Ao (%) 0/50 0/51 16/51(31) 30/50(60)
B E P<0.001 - P<0.001 P<0.001
RYAT4UZE peg.001 . P<0.001 P<0.001
JHT A b
Ji e
T OV ST A 1/50(2) 1/51(2) 20/51(39) 36/50(72)
(%)
e B E P<0.001 P=0.669 P<0.001 P<0.001
nYA7 47 pe.001 P=0.669 P<0.001 P<0.001
A

a:5 AE CUEMMHIROKE NTP (1989) kv (M 191)

JAZ MDD DBMEREHSDT-DICJECFA T, NTPDOZ v b
OTA BN AMEREBRT — 2 (W 192 HW TR F~—27 F—X (BMD)
FENCR Y, ERENRFMAER I N, BIREEN S LB RAICKHT D
PR O MEE LT, BTy NEIRICK T DEE & 0N A DA I A
EO(R12) NAERE-—KLET IV U7 ORbMY T —X L ST,

VIialb—va IIkERER#ER (EPA) @ BMD Softwear 222
b= ver.1l.4.1(ZM 19)PHWOLNT-RBEEDO Ny 7 7T 00 K3
AEHEE LR LB R ON A DORAERE D 10%HIIZ% L To BMDio
E D I5%IEHE FIRME Td %5 BMDL1o DfEA, 250 I D#: Y R LEHE

(A7 Vb—vayv) ziroZ tickvifiesnrz, FEHLEZET LD
BMDio & BMDL1o DfE% . BRT HHEHEE & HI2FR 13 IZ/r LT,

B XS OTA @ BMDio fEIE 0.018~0.033 pmg/kg K&E/H

BMDLio f& 1% 0.015~0.0-25 s#mg/kg KE/HOHPPE TH 7=, WH L

17 BMD FiEx, REEICHR L5% X1X10% CTEMIBIZN -8 E T H 5 23N e 78 7 HE 72 SO

(RyFv—I ) 8l ITZENBMTEIHBERLOHEREZEDERT — X1
WETOHIHFEET NVICESOTND, HE - KISFHIIZI W T, E & 72 KR E O 5581 2
AR LD, RERED-ONOAELE LOAELFEOMRR L L CEESHZ (HEL
FYBEREN T e s 7 A) ., BMDO FIRfE (BMDL) X, BMD ®95%15 #& X [ A 12 A8
W HFREFRL TS, FTREZAWVWDIZ LT, ZORBROFORENS 2 EEICA
N, BRLERNVTF— I KIEBIBRBEEZBE 2720V & E2RIE (95%EEKHE) 52 L1C
%5,
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26

|27
28
29

FOARINOE: « AABFEMRAES

OTARHHE ()

£ 51180 BMDiofE % 0.030 pmg/kg K&/ H T, BMDL1o i 0.025
pmg/kg KRE/H Th o7z, Lf:ﬁiof K B2 BMDLqo fEIX. BiAT
mMEAZEE L L7z LOAEL 0.008

DR L 7205 TWNDE T

pmeg/kg RE/H & bl L

21z

BIFLE

925 % s (Point of departure: POD)

(2R 198)

e ERE (PTWI)
&L TIRVWE &

FBEDT- DI

X o T,

=13 NTPORAEBRIASDHEE344-F v ~ (F344/N, ) ITHEITL5BRESERE
g‘EEIZE’J(BMDm&U‘ BMDLmﬁHj (JECFA)

ey BMDo BMDLio
=7 I - AIC  x2 P-fi wmg/kg & pmg/kg &

(X ) &/ &/

H H

Full model -71.61
Gamma -76.36 0.02 158.7 4.91 0.03 0.030 18
multi-hit
Log-logistic -75.57 0.05 157.1 3.46 0.06 0.032 0.021
Multistage -77.29 0.01 160.6 5.96 0.01 0.024 0.015
Log-probit -75.05 0.09 156.1 2.64 0.1 0.033 0.025
Quantal-linear -77.74 0.02 159.5 5.99 0.05 0.018 0.015
Weibull -76.68 0.01 159.4 5.27 0.02 0.028 0.017

Reduced model -120.77 <0.001

AIC: R M BB HE DN TET L OBRPUEAE . —RIC

2,

NTP (1989) oF—# L v,

(=M 198)

BMLEEEES T, EFRIMIC
FEINlaEERBERELED L Ea2a— LR, NTP

%ﬂ%b\t?ﬁﬁ%ﬁ . BB A

BT DI N

Hz Y8
A

INEWVIZIDRRWVWETLE SR

OTA % 5 H/HT 2 FERRHIRE D &G, ROz L L,

DT ZDOHITH
WRBIFH7 v b

PERBR L L CTHEMBER RSh, bRV E&E

TRNAZZENBO LN TWD Z & AR
- T, NTP@7 v b 2FEMBEGHRRIIES ARETHDLZ LD,
—HALYOEHFREGRELE LT 5/7T FORGEMELIT) ZLE Lz, &

sTah/= EPA ® BMD Softwear
(BT D

O+ )L (Restriction

VS 7z, BMD O I 4 72

AW TN L7 %, LogProbit (Restriction : on)

(Restriction : off) O EF AN EA LT-, WMESET

WBMDLcZHE LD

H/HThoTm (F 14)

IZ. LogProbit (Restriction :
. BMDio % 0.023-7 pmg/kg K HE/H . BMDLio /% 0.016-1 gmg/kg &

27 k7 =7 ver.2.3.1 IZBWTAET
ENH HE5E1E on O off @il 5e4)

M % LogProbit
DD BHEbIK
off) T /L &7

&14 NTPOREBRACDOHFI44-F v b _(F344/N. ) 1B IT5ERESF

18 £ F L ORELREDORHRTH D p- I HEIC

DHEEENRIFEZEZOND,

76

01XV k&EL, XER/NPNEIWNIZ PEFL
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OTARFAlE (%)

HESEREICE D CBMD,RUBMIL, (BEH (BERKLELEZER)

Power Slope BMD1o BMDLio
EF )L parameter paramete  AIC pfE  #A wpmg/kg pmgkg 1K
r [ B/
H/H H

Gamma restricted 158.866 0.0253 0.022-124 0.013-0134
8

unrestricted 158.866 0.0253 0.022-124 0.013-0134
8

Logistic not 168.437 0.0003 0.037-407 0.030-6388
restricted 6

LogLogistic restricted restricted 157.279 0.05972 0.002-779 0.014-8076
9

unrestricted restricted 157.279 1.1597 0.022-779 0.014-8076
9

LogProbit restricted restricted 156.201 0.1004 OK 0.023-746 0.018-1891
6

unrestricted not 156.201 0.1004 OK 0.023-746 0.016-092
restricted 6

Multistage restricted(2) 160.789 0.0135 0.017-405 0.011-0617
7

restricted(3) 160.789 0.0135 0.017-405 0.011-0617
7

Unrestricted(2) 160.789 0.0135 0.017-405 0.010-5968
7

Unrestricted(3) 155.253 0.027-137 0.020-7351
2

Probit not 166.647 0.0005 0.035-123 0.029-1336
restricted 8

Weibull restricted 159.52 0.0203 0.020-468 0.012-051
3

not restricted 159.52 0.0203 0.020-468 0.012-0357
4

Quantal-linear 159.753 0.0464 0.013-265 0.010-5944

1

[ R LY (FEs8mIFHAR) ]

(247 H 6505 A

1

7
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FOARINOE: « AABFEMRAES
OTARH & (%)

OO2FEREMNAMRE (Tv k. BEHRE)

DParkAgouti-7 v b (Dark Agouti, M, —H&ES5 L) (25 mg/kg fit
(0.25 mg/kg & T/HICFHY) OHETOTA %3, 6 L9 A L L,
2 EMBIERT 5 L 3120.4 mg/kg ik (0.02 mg/kg (KE/AICHY) OH
BT OTA % 2 FM&E 5T 21@MEERBRAE i Iz, RIS A THE
¥ (OTB % 5~10%&Tr, =V vigL CIT+hrU=F&*d, ) N
bz, 5 mg/kg fEIO OTA BHREICK T 2N AEIL20% Th -

72 6 MABRERETIT 1 B WO B I A A0EE 2, 9 MARERTIX
20 PEH 4 JC 8l O B Z A N RO BTz, OTA 58 T 1% E5%E
BAEF TOBRYIMIZ, 36~97TH TH -7 0.4 mg/kg fkE D OTA % 2
FERIREEHEG LI REICE N AEIZR O 517, Dark Agouti 7 v MZE
WTIHEEERE B X O, AEBRO OTA AEIX., NTP Rk fEME
HEOH 2 FICRESN, FHHEIT 0.050 pmg/kg KE/ANLIAE Y,
AR B TIE 0.020~0.030 pmg/kg K&E/H ThHh-o7-, (B 193)

D ERENAERE (S v b, BEHRE)
E344-7 v b (F344. W, —#F 64 PU) |[ZIKEN 333 g 125 ETiX
0.300 pmg/kg AE/H., Z£D%IX 0.100 #mg/VC/H DO HET 2 £ OTA
(OTB % OTA ® 5~—10%&Tr, 2=V gL CIT s« b U= 3Ed =
P, ) NIREAHKEGE S, K% 18 AL, Lk OTA AL 0.008
ug/mll & —EDE L oo, BiEIHG 75 ENNSED LN, L
A ERF T OBERICHEAE Lz, BMIREITH O M EEICHRAE waz
D, BERNEIDARE R — A8 2 LiZ 56&6:&710 IS IE 1 PEIZER D
v, AMmMAE S REIEL T\, 2 RIS T 2 B EE O3 E R 25%
(16/64) KO DORARIT 20% TH o7, OTA G O EEE
(30 [E) OB figiz A3 i%n%ﬂfocﬁwto BEABRTITZ, 7y NOKENR
333 g IZ72 5 FTIE NTP ICBITFA2ENAMRBROBRGED 2 FE72 D
& OTA 75>/méﬂ%k’5uémt75x R O AR IR EIR O & 52 LD
NTP BN AMRBOGERGEH IV AEICD o7, (R 193,194
199)
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FOARINOE: « AABFEMRAES
OTARH & (%)

@@2FEMENAMRE (v b, BEERE)

E344-7 v F (F344., I, —#£348) IZ2FE OTA (OTB % 5~10%
Glr, R=v UL CIT s« b U =—3&F3, ) NRERG N, Tv
b@¢$ﬁ1%g’ﬁéif@OTA%%iO%ngmg%EMT&mto
BRI DN A DI S T D i3ME$4@(M%)T%D NTP 2B T HF L
& OTA MR AOKRGICE D2ENAERBRE R (30%) L0 o
7o (ZH 194)

[FBR LY (FEs8mHAES) ]
T[O1FMEMFEERR (72, RBREKRS) | 13, HEHEP1IERTH S
o, [ (2) #HAatsEE oEBLVBEHL-LOTY,

O1EMIEMHEERAR (T4, BEEKRE)

T8 (G FRL—R TN HIYT AT A NASHRE, M, —BE4350)
IZ 0.800 mg/kg £t O OTAZ IERIREE K 5 U 72455 VT pR fAE 1 Bl
g oD 3B AT PR ZE PRI ONZ S ~ D R IEE BLER 1= 1 K ON [ B R e 2F %%@%%
AR SN, OTAERSORBEECIZINO O R FIFEE S
oo (B 186),

D@2FEMBELAMERE (T2, BERSE)

TR (Tr~—7 T FL—A W —#E 36 BH) I 1 mg/kg fEHHE-
®» OTA (0.025~0.050 pmg/kg ARE/FIZFHEY_ (8 105) . EFSA ®
FEA (B M 200) TIE 40-0.041 pmg/kg AFE/H L LTW5 )ﬁz%%@ﬁ&
B3I, BRAMTRED bR hoTlz, &5 3 2H%IZIE, W20
*7UVV%WTLHR@§£&WW E%%ﬁ%%&@% @ﬁﬁkﬂ

WL, ZOBEFETET, 2 FRICIIIRESEOFT L2 E #i A
%L%zh WTAL PR AE A & A S OVBESE D3 2B | %%ﬁbt?ﬁﬂi%@t&%ﬂﬂ
FOICHERORMEARBD oz, BARIIRD R oo, ITALRME
TIX NADPH 7 + 7V VU LAE#F#E, LDH, G-6-PD ka2 V) Er—
w7jx77& TORRIEEDRATICE T L, 20D ORERIEE DK

HPH L, TR RAIE ZEME O#IBE & —F L Tz, (M 105, 181)

(4-5) ERESH
WL ODNDRREFBHEEEICONWTORBR T, OTA 2B % @ik
Ty MO0 2R3 5B EEELOMETFEENRIN TV D, Um
DR RAEFEERBO TR L DE2HR 15I1CF L DT,

15 AU XL VADEREEEESHABOKER
i | AR, &5 5 1EH LOAEL | NOAEL| Rk
e s (mg/kg | (mg/kg
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Foalm N O - HARTFEHEMRAES
OTAFEA = (£)

(B | ik, #I#H| mg/kg mg/kg RE/H) | {KE/H)
e £t RE/H

1EE)

~ U A T4 TR 0. 1. - ATOHREREET

CBA. A | 2, 4 YA

HR(10) | o, i (m2—r IR 8 XX 9
B 8. 9H i) SR TR 2 Y (ZH
IR -2 oY Tt 5 $04%) 201)
H. iTiE2 TG R & T AR R
~14H H "

~ A, | FEAERME, 0. 2. 3| - BREEHEGD 2

CD-1. LA i) % (& v I,

Wi BEi TN S H (5

(10~13) | #’x8H H i (HEA 265‘
BEL, 18 EE
ERERNT % k)

~ T A, | FEAERME, 0. 3 WNT 3

ICR. ME =N

FEfRE, | #E 4R 10 H (5

®) B s 203)

~ A, | FEAERME, 2 - FhRAE KA, 2

BAEE | E e (NaHCO

ZIRIE/ | WE R 7.5 3 IK) -

WK | A OB I 204)

JE~ 5.

A HE

B
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OTARHIE (%)
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R | Ak, & e 5. 7EH LOAEL | NOAEL| &Mk
&3 5.5k, iy (mg/kg | (mg/kg
(B | HIH mg/kg mg/kg KE/A) | KE/R)
% fl kb fKE/H
%)
7wk AR 8 & 19 - JEIRXE N 45%
Wistar | 1., MEE HHIC T R 01 # 1 4y
TR W, LR 2.5, g THEE SR
(12~20) | 8SREM"DH 8~11 -, BEIWIC K
BE5 AHEIZ %)ﬁffﬁﬁ (B
1.2, JiEs & oD WIS s oD 205)
8~13 iijI]\ e+
HEIZ . ERIRIEA
0.83 XIE| F., aie o Ly
8~15H | = & D,
iz
0.63
Sy k., | BEE 8 KN T, BE|] N/A
Wistar i SO 9H HIZ . RIREEM
. MEBR B, 2.5, b,
IE8~15 8~11H
AH HiZ (R
1.2, 206)
8~13H
EN
0.83X
1%8~15
HEBIZ
0.63
AN AT (UN - AEEMETIE 0.25
Sprague | M. S&il 0.25. KA, (B
-Dawley | #& 0. 4 0.50. - BTOHRERT 2/6;3‘
. AR IR 6~15 0.75, R D WU IR &
(10) BH 1. 0. | B,
2. 4%
8
Z v by | ATHEMSE 0.289 KR O-T 2 0.28
Wistar "N, 2, 7 —+¥., ALP 9
= . S (B
I M1 (5 | 4,6 X138 B OwGT M 208)
~10) T DN,
- TR A2
AN AT 0. 1 BRI DBEH. 1
Sprague | R & fiti, VN AT TR (W
‘Dawley | 1., R 209)
. R 6~15H
(6~9) H
A NN ¥ 4k 0. - 0.5 mg/kg # 0.25
Wistar . B 0.125, 5P ECTHE &
OB N, IR 0.25, FIEE, RN D (1R
(10) 6~15 H 0.50. HE 210)
I=) 0.75 - 0.25 mg/kg #
HUETHERRE
R,
A NN b iRack 0. 2.0, | - #h/KEHSE, HH 2.75
Wistar, | . & 2.5, EZF RKEL2MN
YR (10) | & O, 4F 2.75. gH, BT~ =
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FOARINOE: « AABFEMRAES

OTAFEA = (£)
#z 6~15 3.0, 7. WKEEIE., (ZH
HH 3.5, 4.0 | /NIRJE, B &Ik 211)
N1 AR
o
AV M 0. - JRRARE &AL 0.10
New IR il A% 1 0.025. 6 V5D . 1 (W
Zealand | 16~18H 0.05. AR 212)
White. 0.10
TR (5)
Holstein| W& 5 0.2, < TR PE X TR IR AE 1.66
. 1R 3-6 0.75. TiIxRD N7
(M
MNHH 1.66 Mnot, 125
)
(1)
* mglkg (RE/FERIRH$
D <vHR
e 8+ 9 HH (ke Eakste 1+ HHLE42 D FET. ) O CBA <
7 Z (CBA. #FHE., —& 10P5) 120, 1. 2 X% 4 mo/kg KEOa—
iz X 9 HH (BReErkx® 1 HHET5, UT

AL,

Han s EmEt Eﬁ%ﬁﬁi%ﬁméhko EAIRI9 B HICE &L, BIELTIRIE

CinfE LT OTA %i&ﬁ)& 8 X

FL, ) iz

DA, EFEIR

KED OTA ZiFiE 8 XX 9 ARICHEE LI-BICE
NEN17.3 X1%222% Tho7-, EFEBE

{5

DFE, WIRABEL ITER I BRAE ST, 4 mglkg

DREIL, HEEKFH

T AR DO RiLE

(2L

I 2R 8 XL 9 A BICHE G LR CIZZEN £ 1.041£0.02 g XiZ

1.09£0.02 g TH o7,

4 mg/kg AE® OTA ZiTiR 8 XX 9 H HIZH#&

HBLEHETIEENRZEN 0.9320.02 ¢ XX 0.62+£0.02 g Tho7o, 4
mg/kg AED OTA & GHEIZFRD b ERRE OBEIE, Ik 8 X 9
HE D OTA G T~V =TRnZNnEI 10.4% (7/67) XX 89.3%

(50/56) .

/INIRERIE 28

6% (4/67)

X% 26.8% (15/56) |

R B 2 2% 6%

(4/67) X% 16.1%(9/56) I NICHE DO H Z K OEZEH 1.5% (1/67)
X 41.1% (23/56) Tholz, FHEOKBII

%'%\

10,

IR 1

MEB K O a8 i
11, 12,

13,

0, 11,

B DA MNEE
B OF LAl ﬁﬁﬁ$® B OALE L OV & & OFE R
@T,\ ENDIERI D EBEINT,

14 XixX 16 HHIC
L. iz 19 H BIZHEHAK LK Y
OFEEGRTRO LNz, ik 7 A B &S5 CHRBIEEOFE 2 BNA,
13 kUM 14 HEEGHTARRBREAEORA NGB vl

L
R

NNV 4V

S5

WSS R BRI~

IOWTHITERKZ R4
INHOBROREIX, B

\Z X D IHEEZE O PAH

. KRB 2 HEl, ER2, 4, 6, 7,
4 mg/kg KED OTA Z5&ifil#k 0 &5

DA
D 7

X eC
R

FENE O A BB GBETIE. RIS~ BERH LD b, (3R
201)

ch-1~<7x (CD-1

Mg, —RF 10~13 Jt)
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FoAlRIN U - HABREHEMHES
OTAFEAE (2)

A H26%. 16%. 8% X i4%%a7ﬁ“ﬁ“5ﬁ7ﬂ%xﬁaqﬂ&0ﬁ£ﬁ)&¢

B SH T, OTA OEFEHEIERICK T 2 X o I ERZ ORENHFHR
HivTe, HHE8H B0, 2 XiX3 mg/kg (KED® OTA Z#ILlE 8 HHIZ

HERER DG L, BEWITEE 18 A RICEZ SNz, OTA #51%

BEW OB EICEE L7, OTA éléiﬁ%u%i@l%b% W Fho
AN BERTHLHREFNIR ) >7-2., 3 mg/kg KED OTA B EFICH
WT, 26%. 16%., 8% KN 4%D X L X7 EBEZ G/ T A 2B S
72O OTA 5% 48 KRN OREM O THIT, £ 5, 4. 1 &
W14 JETHo70, BMBROEFRIZ, 8% KN 4% D X /7 EREBEBRAEICE
WT OTA 52XV AERICED Lz, OTA ék#i“ﬁ@ifﬂ@ﬁw) 7B 26% 4
VN ERBREERDY 16% % N7 HEEBERBHCHR IO RTEILA D
Ninot=, OTA O FEKFEHIC %%wﬁ;@tﬁébm DAL, FDOFRE
iﬁf T2 R EFBENDRVIEEREMUT, 4%D % 87 EEEIEET

%Eﬂé?ﬂﬁﬁﬁ’]#%i Eué’H“ EPEEN rﬁ@z’” EHE'&JU“ B L

/%\*}JV\?%‘/"’ I;’%EIB

/I AU T 0o \//\\\

202)
IEE 10 HHO ICR-~v A (ICR., #E#R, PEHCA) 120 Xk 3 mg/kg

KED OTA Z il 10 H HIEVERNH G L REENT-HE~ T X (—FE 6
lB) OMERIX, OTA 2& 5 LW #EYHrbEFAIZHE~T AL DA
Bk RIMREDRE I XA EICHEN -T2, A LT /MKIEIZ DV
T, 6 s C==2—n ‘/&U“‘/ﬂ‘j’}(@*’aﬁ’]ﬁﬁﬁ%ﬁoﬁ& Z A, IR
R REIZHE N T, OTA 1C8: X< B INZRETIE, OTA FEHK G O xfRERE
otD:;~n/é7‘_b@/%7x§&75w\7‘£< GRS LR RN R =N
REZRLTWE, (2 203)

LISE ML GE  (Pdn/Pdn) ~ w7 A2 3% x# (NTD) 2 13.2 %
DHEEG THD NI, Pdn/ +OMEEZ XML T-% ., T 7.5 AHIC 2
mg/kg KED OTA ZEHENE G Uik R, #2208 NTD O%AME T
51.6 %IZHIML7=, (B 204)

@ vt

Sprague-DawleyiE4z7 v I (Sprague-Dawley . T4, —H#£ 10 JT)
120, 0.25, 0.50, 0.75, 1. 2. 4 Xi¥8 mg/kg KEOHET OTA %
FHE 6, 7. 8,9, 10, 11, 12, 13, 14 K ~15 H HEx<HH OTA
WHRHlRE OSSN, OTA ICX 28 MEEETIEBARALENHFHMHBTHY .,
4 3LE ) * 8 mg/kg REOOTAEHGRETIE, TRENEEY 1 L&KL
HI0ENET L, BTN ST, 134E4 1002 mg/kg AFE O OTA
BHEBETIX, BEmIcEEIREITIR N o, TR S iz,
0-250-5034+0.75 mg/kg KED OTA F5EETIX., &4E 20 HHICD
0 75-melke B GO REIY CHRIEOWIN RN L=, 0.25, 0.50 34
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FoAlRIN U - HABREHEMHES
OTAFEAE (2)

K O)0.75 mgl/kg 1A E K5 RED LS Btz 20 HHO 2 TOMRA
DiFETHREN T b — X EEIME -T2, 0.76 LEK TN 1.0
mg/kg (KHE & 5HE DR BB RITEEARARET, B0LBIT. 21
A 96 i 5 ILIE ) T 28 L 16 PLIZi8 Hit7=, 1.0 mg/kg (K E 5
BEDOIENR 20 HHOTII 2 TOIEENBEIRL TWi=, oo 72281k E
L Tix. 0.25 mg/kg KELL Lo OTAF 584 CHEEREN RGO

OB R OME 2EOBRAERN LT, (] 207)

Wistar-7 > b (Wistar, K, —# 5~10PC) (2 0.289 mg/kg AKEDOH
BT 2 4 62 ST OTA H 48 BEfEIfIC 2. 4. 6 X% 8 i [H5R IR
m&“ﬁéhto HBRERNOa-7 27 —F, ALP X OYGT iHMER ML, K1
FERAENEBO LN, (21 208)

s 6~15-HHoO Wistar-7 v I (Wistar, g, —# 12~20 L) @
5016 mol/ LRl AGE T h U 7 Ak b LT (&%%—mg#kg—ﬁ&%
D OTA oGl h nf KXEpzeis 4Tk 8 XO'9 HHEIC
mg/kg REHOOTAELH:, 4HIR8. 9. 10 X V'~11 HHIZ1.25 mg/kg
RELHO OTA 58 ik 8. 9. 10, 11, 12 & U'=~13 HHIZ 0.83
mg/kg REHO OTAZLGHEE, YR8, 9, 10, 11, 12, 13, 14 P~
15 H HIZ 0.63 mg/kg K E/HHO OTA L5 x OTA-OTA % fiE
% (0.16mol/L. kA~ VU U AHR) A xh L odlBiEch o7, Rk
DFHET, 7y b (—H200C) (TEEE-8 9 HHIZ-2.5 mg/kg AHE
O OTA #4LHE 8 X2 9 HEHICHRBER O G, W ONCENE 89 KO 10 H
H4Z-1.67 mg/kg KE D OTA Z4LHz 8, 9 XL 10 HHIZHFIRZR D& 53
LEEBERBRAEmBINT, 7y MIETHEER 20 HRICEZR S,
BHEOME 1 BY720 OFKRKICAEZITR)» o7, OTA HEHGENE T
ThoTh, BEIOEG K CIEREIZ ST TR I NN, &b
xSz, M1 ICS 720 ORI OEIE, —H 470 OHEICKGFFS L
THEIMA A B, 1PN @ﬁiﬁﬁﬁﬁéﬁz\ Jie VAR BB M OV AR % B 8 0D IR
PIZRREO HEEKGFERRB O bz, 1.2 mg/kg KREIEZELSD O
R, RIRo il Nz e R G ges ~/ =7 (celosemia) 23%& 5
N, ZEDHIX, GEORBLERLTWSH(EMR 74, 205) , RFEZl—F
T F /=, FEEIZ OTA 2 1.25 XX 2.5 mg/kg KE/HDHETEH 5 mg/kg
REERE L, A% 82 HEF THAWR T v M 28I T 2 3 AFm MR [F
UME 7 — 71 K o TEM I, Atk b imitAeET v bo
T, 4 BRICEFELTWET v bOEHE L OAEFRICHEICEFEL
TP BB T, BELFRFAEGFERIZITRO o T, OTA % 2.5
mg/kg {KE T 2 B&EG LTI, 82 HB O/ & Mo AR O ¥R E
D, ENEN 12 XiE 8% L, R Eo, WA 15 HEICHED
26% I KFEIENBLE S, D HH 40%I1T4% 20 HE TR LT, (B
fE 206)

IR 6~15HH® Sprague-Pawley-7 v b (Sprague-Dawley, iEIE,
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FOARINOE: « AABFEMRAES
OTARHE & (%)

1 —HE6~9 L) [T OTA % 0 XX 1 mg/kg KED OTA Z4EHE 6~15 H H/
2 HlooRpEE L, @E 20 FRAICEZRLTCREW L BENBLEZ SN,
3 =GO IRAARE DR & WIIRB O IR FR D B AL 3, @J% S
4 MIRBEBIR N o7z, OTA ORI ELZITERIBICIZ, EHE
5 BOBEARE, WERESLELORMEXRERZNZEN 30 IEEPGIE (20%)\
6 408 (13.3%) XEL D28 (6.7%) D bive, BESLE L Ol o &
7 DENZEI 15 LH 6 L (40%) LEMA T3 PE (20%) B LT, FLliE
8 IWER D H 25 L-AF 4= % 43.0 mg/kg AEDOHET OTA L FKICH
9 H42L, OTAFEEORBRELIZIERBEOFKR L 2o7-, (B]R 209)
10 s 6~15 HH®O Wistar-7 v N (Wistar, TR, —# 10 L) (2 OTA
11 %-0,0.125,.0.25, 0.50 XX 0.75 mg/kg KE D OTA Z/HCTilE 6~15
12 IR ORGSR AEFBERBR NI Iz, 0.25 mg/kg KEH-
13 Ul b OTA KGR T, HEICIKSFE L TEFEREENBA L, 0.75 mg/kg
14 REIHDOOTA G TIIAREICH D Lz, BRIRAELHEEE S HEITK
15 FLTREA L, BIEOEREREIMNX 0.50 mg/kg MKE#BFML@QH;AT&%?
16 THEIZED LTz, AEREHE., BEEDIESROREN, &< OTA H L3
17 KB THEITIRF L THIML, OTA0.5 mg/kg REHOHEN RS
18 FECHHMICEEREINTH - 72, AEFEIZIE, ML =7, PE%%OD%
19 PHAR 4, /J\%E,HJ“ /J SEE . RO, AR E & OV /N mb%
20 iz, BHEEIC %774:5(@ DARFEAR %{t&wﬂ/\Xi 7 Iss ) 3 R
21 ST, H*””@Eﬁ* X, KEASE, DNIRGE., B &RILR. R RS

22 v, fa o, ﬁxﬂ;@% Bu&UHE@n‘H%«L%E’J*ﬁE BT, 0.25
23 mg/kg KEHEL O OTA 285 A Ba o g ic, KiE, B
24 DRRHEAL K ORISR o 28 M FFAIRRZE P, RRAEHEGE . /NIK O R 58
25 B AL DN K b R S OV 0 R 48 70 & O3 A BHE OB FR D b LT,
26 (&M 210, 213)

27 IR 6~15H®O Wistar-7 v b _(Wistar . #EfE, & 10 JC)) 20,
28 2.0, 2.5, 2.75. 3.0, 3.5 Xi% 4.0 mg/kg AKHELHD OTA-HLZ I 6,
29 7.8.9. 10, 11, 12, 13, 14 XiF 15 HHICHFERO®KEGE I N, &I
30 20 EI H e LU CRE ERIENBIE Sz, OTA TR BRI E# & O
31 AR L, 2.756 mglkg KREAELL EOHER G5 HE CTHEAT MR
32 &b%hto AR R Uik b IEZ MO m WX, ik 6 HEE 7 HE
33 Tholo, (R 211)

34

35 @ wHF

36 e 618 H H O New Zealand White- 79 ¥ (New Zealand White,
37 fEfE . —#E5 PC) 120.025, 0.05 X% 0.10 mg/kg KELHO OTA % iLHE
38 6205 18 HH £ CRAKETHIRAEFBERBRNER N7, 0.10 mg/kg
39 REAEEGERET, BEAREROEFRERICAEERBO RS - 72, KT
40 (F. KEESE. /NRJE, ERETOZEEIH L, BORREEIIEREST., BIRWE
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Foalm N O - HARTFEHEMRAES
OTAFEA = (£)

1 G D T AR N E T R OE B OFACARORAERENEIM LTI, I
2 i, g, I ONIR ORI A I L0 . e O R IE & OV gz H =K
3 FRIREEOBEMMARERD bz, (B 212)
4
5 @ o
6 Il 36 B HD Ty (RARAZA v, MR, —#F 1 80) O4EE 3
7 ~6 722 H1Z 0.2, 0.75 X1 1.66 mg/kg AHE/H D OTA 7N 4 X %5 HIHHE
8 NEEL ST, WEEB R IE A b hotn, (B 125)
| 9
10 (6) £EHXEFMITHK S OTAFFMHESE 1 FRUBEOEMME ()
11 R FEIEICAR D OTA FHA TS 1 AL O s R4 R @R LT,
12
13 *@® AUV FXLUADERERAESHEHBROKER (/n vitroidig) (F)
LR X< & < BEE £ LOAEL NOAEL Z R
1] (mg/kg (mg/kg
KE/R) KE/H)
U0 P RER4RERT 0. 0.0001, + 10 pM TIP3 1 WM 0.1 uM Sk Y R b
L RECESEN 0.001, 0.01, & ORI BZ B E O No.103
0.1. 1, 10 pM |IKTF
« 1 uM TIH R LR
& DR B B R R
KT LGV o Jp KA
e o> A A3 8 0
- BRREMI D 00 T B 52 b
FIT M EIKFRITIE T
U 55 52 8 90 R R0 fa
M5 & CHE N
+ 10 pMHE T2~45f fu
A T 42 1k SR
ICR~ U X |24FfH |0, 1. 10 uM + 10 pM LB PR AR f © 1 uM STk Y A R
Fedpm (I TR =AW, R No.216
=3B B TG S R O PR S A TR
8 e el A e e )
W) . © 10 pMEE THRERKRD
i (A4 4 IR AR el ~ o> % B E A K
HHICTE T (xFRERES83%.
£ e e [ 10uMA£E30.4%)
)
T H OEKI24FF 0. 20, 40 pM |- ARSI BEE 20 uM SCHEk Y A b
S5 e H9 2 No.622
- G2/M#IEI& 2 H &
M 77 0912 B
- 40pM7B TATR.
BRCA1l, RAD51% >
N B SR,
c 20 M4OpMBEE T,
vy -H2AX., XRCC1,
RPA2}, O'P53 % o /%
7GR, PCNAX
VR EBIRT,
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FOARINOE: « AABFEMRAES
OTARH & (%)

0 3 O Ot i~ W

O FTUVSEXLDUADEBERAESESEHHROER (/n vivoidBR) (F)
iy fEE | Kb, &5 BE5E EA LOAEL | NOAEL R
(B | HiE. #im (mg/kg | (mg/kg
JTE) mg/kg mg/kg KE/A) | KRE/A)

fial KE/A
A NN A, |0, 0.16, | SCHk Y A b
F344., it REE. K | 0.4, 1.0, |0, No0.048
HE (10) R, x| 2.5 0.0089,
i 208 [#], 4 0.0217.
WE AR - R 0.0552,
S (42 0.1418 |+ 0.16 mg/kg fkt 0.0089
H) i PLEBEOF 1 TR (%B%)
0. A AR
0.0119,
0.0339.
0.0733.
0.167
(FH4)
A NN AR E. | 0, E%90H N
F344, M (REE. K | 0.026, Filf : No.1
HE (16)  [pi2#RE ., 22| 0.064, 0.
B2 ), 4%| 0.16, 0.0021,
BRI - " | 0.4, 1.0 |0.0052,
féL,ﬂ;ﬁF‘aﬁA(zftz 0.0130. |, s w90\ o F i<
H) . B 0.032. 0.16 ma/kg fil £l
%69 H 0.0837 0 0.0130 | 0.0056
0 ’ H@%&&@%ﬁﬂﬁﬂ@%
0.0022. x5 EE LS
0.0056.
0.0130.
0.0342,
0.0870
(FH %)
/n vitro i E
% 6 DARWGOEDIVELNLIFEINEMBEASERZSEEL T, 0,
0.0001, 0.001, 0.01, 0.1, 1 XX 10uM ® OTA TA > Fa2X— 3
L72AER. 10 pM B TUP D g b 2 & YRR IR EZ O il AR DR T % 35 %8

L. 7R b= REZEZ LZINEMBOEIENEINLTE, 72, WX 2~4
A T ME IR L, 1 pM BE CIROP  o fEAL R & OV B0 i A% o ik A
BHRET L, I (Germinal Vesicle) o IFEEM L o ElS R HM L 7=,

11
12
13
14
15
16

(3£@kY 2 b No.103)

~ 7 Z (ICR) O EZ 0,

®H
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1. 5 XiZ 10 uM » OTA
¥ 2~_—3 3 L TCTUNEL %@ L7555
LD 9 FoMBER oMW LT, £,
B AL, RBEEED 83%IZ%F LT 10 uM #£ T 30.4%

IZ 24 BREE]A >
1I0uUM BETT AR F—v X %8
SFE O R~ D
WA L, SRE
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o4l - AT FHMHAES
OTARH & (%)

DR 2 Z i Z i 300~320 IR LT 8 AHfMA v FaX—T 3 LT
R, 747 R Fra— T 4 v a~DERRICEIETEVDE)
ST, BEEOMREBITE 4 BHEO~7 2 (ICR OMfi% C57BL/6J O F5E 1Y)
PREECRAIEIR S 72) ICBAE L7oRER. 10 uM BEIEAE IR 38 CXxp UEE & 2208
o P WSROI RSB L7z, E7o, B CTRBERICENE)N 2
25, 10 pM BEOBRAEENK T LE, SRHOBEBEBICOWTELEAR
DCF-DAICLX Y ROSEEZMELZLEZ A, 10 pM BETHEMA 25 N7,
Pl Bax X U9t Bel-2 YA LR, WHEBETERLENLT A b — ¥ 21
R T O Bax OFBEN/EML, 7K b= 2 &2 MET D Bel-2 OFHENHE
M Lte, Eho, 10 )M BET b=y KU 7 H@EAFDO DIOCE TUA K
fil =iz, (SCHkY A - No.216)

7 X ORERIEMAL A 0. 20 Xi% 40 pM ® OTA T 24 KA > % =X —
VarLIRR, ENENOAFEMEEN 100, 87.67 KT 74.16% THLEE
O G2/M 1B &R L7, 40 yYWMEECTRY /AL AdA=rFF—FD
ATR (Ataxia Telangiectasia and Rad3-related) O % Ys {4 58 & |
DNA2 REUIWHER O BRCA1 OREYAIRE R NZ /37 BB L~ L
W TNZ RADS1 DHE Gl 2 PR e V& /X 7 B3 BL L~ L 3
MLz, £72. 20 X040 uM # T DNA2 AEEHYIMr~— I — > y -H2AX
DEEY B L AR & 2 o R 7 BEREBL L)L DNA1 A 84 U] &
"> XRCC1, DNA &5 % "7 EH» PARP1 kT RNA #{5FE % > /3
JE D RPA2 N pb3 DX /NI HRBE L3N L 7, —J . DNA
AR IEPEEHE R 7- D PCNA (Proliferating Cell Nuclear Antigen)
DX R ERBL~UL)N 20 LY 40 pM TR TF L2, (CCERY R b
No0.622)

«/n vivo i ER

7 v b (F344, MEME, —#4 10 ) (T 0, 0.16, 0.4, 1.0 X% 2.5
mg/kg fEIO OTA % 70 HH (ZEdAT 2 MR, 7E 2 W, RE#% 42 H

(ALHRIART - "L BIR) ) JREEE S (Folf : 0. 0.0089, 0.0217, 0.0552
1% 0.1418 mg/kg (KE/HFE Y, Foltf : 0. 0.0119, 0.0339., 0.0733 X
(£ 0.167 mg/kg KE/HAHY) Lz, FolfTlI., 2.5 mg/kg fEIEEIZI
T, JPHEOMHESEENMET LZ, Z 0o Fo MR BT 5 HEMEAT &I,
HiAME R D EIC R LT,

F72. HIE L Fo OPEEIZ, OTA &I LD HE I hoTz, 127210,
2.5 mg/kg fAEEEIZH W T, MEEL LB L T, HEMW 1 IE4 720 ORI
W (FENBERRIGEAL) 8% <, A% 0 H X OAER 4 HOALF Fn
Wighhotz, —EHTZV O F OMERENIT OTA G5O EEZ T 2o T2,
2.5 mg/kg fAEFEOMAE L Fi A% 4 HETICTRTELCLTNDHOD
T, A% 21 BIZBIT D FrOETIX, 0. 0.16, 0.4 XiX 1.0 mg/kg ik}
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FOARINOE: « AABFEMRAES
OTARH & (%)

BETITH>72, 1.0 mg/kg fAEHEED FilfEd 4, 7, 14 O 21 D EHIK
FIL, BB LTI TFTLTWE, 4 BEICER T 502 R
(AGD) X% AGD/{KESL HRMEIZIZ., OTAHEGOEE I 2h-72, 4 H
ok 2HEEE (CRL) (X, 1.0 mg/kg fEHEETIKT L7, Fiif<ix
1.0 mg/kg FARMEED IR EN 4 K OVT BESIZEB W CTxFIRRE & bl L T
TL7, AGD, AGD/{RE . HHRE K O CRL X OTA #5112 X 0 A& L7
Nolz, 21 HEICEWT, 1.0 mg/kg FERED FqlE i, & OV g
DX EE N O RO E&E SR & i L KM Lz, M4 BUN
IZ. £2To OTA 58D Fi i cERH L=, miFa L A7 a—10F, 1.0
mg/kg FEHED Fi BECTKIERAE L LB L T EA Lo, FiMETIT, xR L
g LT, 1.0 mg/kg BB CIIHBOMESEENK T L, M= 27
n—/VENEEE R LT, BiEOMEEEIL, 0.4 mg/kg fEEELD 1.0
mg/kg FRHECINEZ R Lz, WEMASKFHRA T, 21 BEo F D
BB T ZE AN e B UL BRI A S M 0D ERE BE S OIS AEBEEE Y. 0.16 mgl/kg
fAEILL ERED Fr R OY 0.4 mg/kg fEHL EREO Fr iz W TN L 72,
A% 21 Bz, OTA E<BICELIVERBRIZAOLER DKV R 2T
(Severity Score 1) OFBEFHZELE LT, OSOM (B #i'E st ir)

OB R ICBREICE R Z R LN 252 5n7-, 1.0 mg/kg fid
*Jrﬁaéf 1. OSOM OB OV RS S3 B A v b ERICEED
IR AL, BEAREE, RORE O ZER LN A b T-, RAEENICIEZS
%w)?’f N—=YZ/NER BN, BEREFEK D DL, A%k H ;’ciﬂ;%r“
AN U7z, BB CIREMRANE 22 BAEICFE O b v, ZEME R AE O JE F
[ CIIRRHE SR IR S R L o in L 7=, (SCk YU A - No.048)

7 v b~ (F344, MEME, —HE4 16 T) (2 0, 0.026, 0.064, 0.16, 0.4
1% 1.0 mg/kg fABLD OTA % 138 HH (ZZBLAT 2 ., AWM 2 3, 4F
IRWIM 21 B, WEHM 21 B R OBEERL%E 69 H) REEERE (Foﬁﬁ : o\
0.0014, 0.0033. 0.0084. 0.0210 X% 0.0520 mg/kg KE/HAHY . Fo
Mt 0. 0.0021. 0.0055, 0.0135. 0.0317 XIi% 0.0796 mg/kg {A=E/H A
. F1 /% 90 H#s : 0, 0.0021, 0.0052. 0.0130, 0.032 X% 0.0837
mg/kg (KE/HMHY . F, M 90 H#E : 0. 0.0022, 0.0056, 0.0130,
0.0342 X 1% 0.0870 mg/kg AEMY) L=,

MiEH T 2 h 271 0% 1.0 mg/kg fAERED Fo BETHA L, 0.4 KL
1.0 mg/kg FAEIEED FolfEZ v N CTIIFE T OMEREHEE, HE17 8 B K OV R H
FEREK T L7722, OTA BHEICKDMEIRT » O IIHET » F O
IZR BT o 72, 1.0 mg/kg SEHEEOREIY 1 DLdH 72 0 O35 RET i
BEICHB L T, BEEMNOAERKR 4 BETICHEY 1 IEH-Y kb
F1O¥bL o7, A% 4 BICBT2ROBIIHBERHELIFIERLTH -
oo ZOfD FoDMEMEIZI T DT A%, aMEEORICIR LT,

0.4 X' 1.0 mg/kg fAEIEED F1 T » b OMERRR (G 0HE) NEAE L
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o4l - AT FHMHAES
OTARH & (%)

72 F72. 1.0 mg/kg FEEED FilfED L% 41 B H 90 H OREDNME T
L. 0.4 % 1.0 mg/kg flBHEE O Fo MfEHE o B NgFE xF B\ & 23 Lic, i E
ARSI, 0.4 KTV 1.0 mg/kg fABEHREDET% 90 B O Fo MEMEIZ & BEE
G4 & S DAL IR AE BRI O RK/ARFE . EREERLERT R F—
ANEEML 72, miRAEFICB YT, Fr fEoHEFEN 0.064 O 0.4
mg/kg BRI EHETIKTL, FilEOF MYV DAL Filfoa L 27— 1
7250.4 % OV1.0 mg/kg fAlBHRECIE T L7z, A% 90 HD F1itf 0.16 mg/kg
B, ERED Z IAMEIN A (Multi-oocyte follicle) #& K% OVHABR A 45iZ %3

© 0 3O Ot x W N+

— e e e e
T = W DN = O

L DOEIGN EH LT,

(5-7) EzEH
BiEERBROMBRELZHR 16 LUOFE 17TICE LT,

(T M SCHR No. 1)

R£16 AIU9SEXILUAD/nvitroBicEHEHBRER

—
(op]

®16-1 WEMEROWVE-RALERR

HER | *I& OTARE TS tEE ea 2 RO R
HHEACIC AW E pil3 H
y Salmonella - -
] typhimurium 0.1, 1. = =
I (TA1535, | 10, 100 v MTE S9 mix | | 1978 | (B
% TA100, pug/ 7 L — — | = 214)
o5 TA1537. k
I TA98FK)
H TALOO
s | TALS37
#® s 0.5, 5, - | -
I typhimurium| 50, 500 Z v MiFE S9 mix = | =] 1980 | (&I®
gz | (TAL535. | g/ — = = 215)
o TA1537. N
T TA1538%k)
= TA1537
% TA1538
w8 50, 100, = -
I typhimurium| 200, 400. = =
g2 | (TALSSS. | 600 g/ 55 MFE S9 mix = | 19085 | (2
S e 7L —F - = 216)
7 TA1538, |
2 TA1537.
R TA98kk)
E TALOO
L TA1538
TA1537
TA9S
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o4l - AT FHMHAES
OTARH & (%)

S. - [ -
f . : 1. 3.3. e N
= QTfi’glguéf”m 10, 33. NHAZ=RUTy PO T T 1989 | (2
72| TA100. | 100 pg/ S9 mix | 191)
S TA98. ZL—k
s TA97HE)
= TA100
%t TAQ9S
B FAS
& S_t himurium 317,
& LVPOIMUTIUIY 449 q S o MFIE S9 mix - | - 1991 | (2
e 333.3. 217)
e (TA102#)s | 991.2
75 ug/ 7 L—h
i
BN *f 5 OTARE RS AL A 2 BR SC Tk
EHEALIC AW =E fiis H
S, 0.2 umol /2_| OTA% 7 » b #IRHE2 JFHH n.d. +
i typhimuriu| ml, Jaolfzds Ao FaX—2 3 |ad |(TAL
= o U 7c i s . 285 fH] ad- 535, 5
J;Z (TA1535, na Aol 1991 (218)
o TA100. ad- 0.
5 TA1538, TA15
3,: TA1537, 38 1%)
- TA98KE) +
5 TA100 +
TA1538 -
TA1537 (TA1
TAQS 537,
TA9S
. S ~ 7 Al S9+T T F K
E typhimurin| % 121 | gECBE (TA16351). *
e 2 L | TUAEE SO+ T Tk Fum| — | + .
o (TA1535. | "8 TR AK AR B B 1999 | (2%
> ~—| (0. 0.3, = | + 130)
% TA1538. 1. 3 muM/ (TA1»538\*TA981‘5E); ‘
TA98KK) ) 22 2 FhE S9 L7 5k K
* TV mecmRgerac g
B TA1538
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o4l - AT FHMHAES
OTARH & (%)

@ |5 110~200 Ty MBI 7 0 Y — b
f | Lyphimuriu| mygl B+NADPH+GSH, vk | — |
ﬁ LmTAloo\_ ZL—=h H?Hw*&iﬁéﬂiﬂ’a%é\” 7 v MIFIRGSH w001 | (B
- TA2638F) S-RfAEE R MY, Z > b = | = 129)
= - ¥l S9-+NADPH+ GSH,
H t NCYP3A4, HRP+ifafEz{k
iy TA2638 k3=
® | S o - S
o typhimuriu 2.5, 5, v gD A B Hep G270 2002 | (1B
e m 10, 25, 50 | Hi_ = | = 219)
” (TA100, | ®MAug/7 | 89 mix
g | TA9sH) | k=L
7! TA98
1 S. 0.01. 0.04. | 5 v FIFIE S9 mix (k) - — 2003 | (=W
I typhimuriu| 0.05,0.1, XIE Ty MIREEEIFME | — | — 221)
% 2 0.2, 0.25, |OTA%A v Fa—TarL | _ | _
% (TA100._ | 0.5 muM/~7 | 7= Ei% |
75 TA102, Lr— I
LA TA104— - -
% TA1538. = | =
5 TA1537. — | =

TAQ8 =

TA1535.

TA97akk)

TA102

TA104

TA1538

TA1537

TA9S

TA1535

TA97a
g | fscherich 10.1~1000 7 NPl S9 mix - | -
P ia coli mpg/mL ~ - . 1985 | (BB
s (WP2, 01--1000 S LS O = | = 216)
N WP2uvrd | meghst
i WPR2 gyl -
M
B
P Saccharomy | FiEMHAL -
S ces 100 pg/mL Z v MiTlE SS9 mix — — 1978 | (B215)
Zjé cere/v;szae (ﬁ‘@ﬂ: - 50
g [D3R) ng/mL
= 7 L—F
S

+ P, — ., ndoTF—FEL
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FOARINOE: « AABFEMRAES

OTARFAlE (%)

[FBR LY

(ZE59IHAZ) ]

#16—2HPOMRFHEMEICET L0y 21T 195) 2R L TWDH72H, BRI R
ELTHAZBRLE L,

#&16-2 HEIBEEMRZAV-EGFEATESR
iR x5 OTARE RS 5 s 2 HR3CHR
1EMEAGIZ A ® | f
W=
%Lﬁ C3H= 5. 10 pg/mL ~ nd
mat | TR 1977 22)
n =P
B fred
| | FM3A
PRT
)
<w2Yyr |01, 0.5, 1, 7 Ml - | -
YV umsm | 25, 5. 75, | S9 mix %5 ugmL i3 | 1985 | G
=Y e 216)
_ | Ls178Y 10, 12.5 N TR,
TK+/- mug/ml
e
-
TK
i
ABR OTARRE FETENE(L %5 s Z WROCHR
P TEMEABIZH |
W=
BE | vURIRIE - CYP1A1,
P | s | 2 100 800 100 | B RPOYPE =) aypy g
B | ok mug/mL RRIET CYP2C10.
% | NIH/3T3 e CYP3A4 [HOTAIC (B
@sv | (e RCYP LD EREHY 1996 223)
SP | ¥H) - CYP2D6 K O}
ORT CYP2ELI3ZH %
?i FHE Lo T,
R Fx A= 0.1, 0.25, 0.5, | 7 v KTl s
g | TANA 1. 25, 5, 10, | S9 mix
mak | XY 50. 100 muM (BIR
g | V7o 2003 21)
(H
PRT
)
e Fyv A= () | () | - HEHEBEED
Pl == | 85080, 187, | T MiFl VBV
T 483muM (3 | OV S9
A ) B ) : 2007 (B
BR V795 TR mix 224)
(H
PRT
)
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Foalm N O - HARTFEHEMRAES
OTAFEA = (£)

~ U RURY 7 v NElE S9 () | () |- 188 uMEL L (—
2 U PRiEAI 3, 81, 188, 438 |nmix S9) W|%3~188
v 7 [LYs178/T M (3 EFH) UM (+S9) THW
+ — K+ B

-

TK

+1 Btk — e, (B 5RE. ndiT—FEL

#16-3 MHEEEEMREZAN/IERR/ E2EAREEHAER
R OTARE REENE(L = 4 2 PR TR
x5 EHACIC Y | ||
7-W'E
n.d. |- 12uM» 5 A BT
L B Uk FINZ BB,
”féﬁ bR [2 18 24030 + CEx b aTREICE | 1997 [(BFR 225)
P Lrosvim  PMA DOTADIERIE 12
I LR,
- 5~15 uM TH &K
TEPEH D, 20 uMIZAHE
fasrEdH v,
—3 =36 HE T
gt [PV T e B3RS D D
" LAZ—& 5. 10, 15, 20 + o4 7, ‘ 1999 (ZH 226)
: kA uMAL xR paTpaick
SHE D OTAD 1E A It &
L
- AN T LS T DD
AT L DFHERERE.
TIOFT 4T A
MZAEH,
PR OTARE AEHEMAE %5 s Z BTk
x5 EMHALICHY | |
7-WE
?zfﬁ%@%ﬁ?ﬁﬁﬁ L N T
ERNE 7R = 3 2 MR ORI,
/h AHISE =) 2002 |(BR 219)
R HepG2iii 5. 10, 25, 50 - 5~25 pg/mL T/ o
ug/mL (24 R + |nd. |[B2AETSMMEOH
i) K RORN,
PASERYN .80, 50, 100, |7 >~ R S9
sk |7 777 1160, 300 pg/mL fmix B 1989 (R 191)
B ININA S —
‘ CHO#
« By B K UV s 22
etsfk |ENY 2 _ . S
RS ffljﬂﬁ (645 |0.015 uMA 11711; MR SO || @iﬁ%fgg’tﬁg 1990 |(BWR 227)
5 i Aoie) S OLh UL
UREE) Ik BB
M5, )
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FOARINOE: « AABFEMRAES

OTARFAlE (%)

< 0.1 uM» B AR
FERIOASZIER NI
TSR NI LAV BV oYk, 7T 7R
aﬁl\:ﬁﬁ Ek 01\ 05\ 1\ 2 + n.d T—v A :/\ ﬂ\:\\“\”‘) 2004 (%%‘%\I‘E\ 228)
5 WA T T osm,
< 0.1 uM T2~3fi,
2 uM T 4~5 %,
TS PR 0SB s b - 2476.4 M1
ik |Zanzs (1149, 2476, |70 0TS ) A4 PR
st |-V7oMIln  [532.4. 1149.0, |/ S9 mix . woos |5 29)
& 1] > 2 {1
> %Eﬂgé@g% PATOARE 5 M| | | 5324 uMBLET
:14,) S9 mix A EE
+0 Bk, — Bt ndiT— &ML

£16-4 A T475—32—HE&

Bt pop= OTAREE EENE(E S (s SR
EHEARICH | A ik
Wi=WE
Rec7 v| Dacilus o 109 — | nd. 1975 | E®
. subtilis Limg/dise 230)
H17(rec)
M45(rec?)
ree
SOS# ¥k | E. coli — | n.d. 1986 |(ZH 87)
Nk v 3V EDKEE
SOS#B | EcoliPQ3T |1, 2. 4 mM T ETHL brn oy s 2 i
C (Trolox C) i%. OTA| 1994 (2’/3'1‘“
DBIZENE 52 I )
X HT,
BALB/cHfi~ .
DNA—Z o - 48IRFTREER A o (B
G LTy %;%Lﬁg 10 pg/mL tndl oL wDNA—A| 1980 232)
B Sl SHEIMT,
FTxA=—
ZNIKAR 25/‘ 53‘ 100, 200 + | nd. |+ 200 pg/mLTHME,
DNA & | —gnipa, M8 (B8
ST 1986 233)
- 72 MR |95 50,100, 200 = e
il L,
R POE" OTAJRE ARG AL i 4 SR
EHEbiCH | A [N
Wi=E
= A M M
’ 4 2.5. 5. 10, AT (BIR
T vtA |k 15209530 + [ n.d. | - HEERFHIZIEN, 2002 219)
HepG2
pg/mL
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Foalm N O - HARTFEHEMRAES
OTAFEA = (£)

22k *+ S9 mixIIDNAEE:
Sy A X Bl 0.0001, 0.01, 7o M SO | | =L 9003 (B
MDCK##iz2 0.1, 1. 10, 100, |mix - PRI — A EH 234)
500 uM Il % 5,
+ 2.5 uM LA |24 [
THERKT, 7R b
— 2B,
- 1 O OTALEL T
B 500 pMEL_E CHI MG
cxyh iij\ ;; 500, 1000, 2000 . 2000 xMCFpg
puMAL (1ERERED) + 171E F CHEIZDNA
T Al kVT9(025, 05, 1, 25 n.d. -
p Yo HEGORN,
e WMA (24155) © 24 ?0.5 ML |-
DOTARE CTHEIC
DNA#EHIN L,
FpglEiz kv &<To
& CEmn,
RO 5 R M
T2 L. 2005 235)
« 1uMEL ETT R B
— 2 HETN,
547 Mgy g (2001000 200 L000 WM B
TYEA | %l oﬂ DNA #5584, Fpg
KCV-LHIE |55 5 M (oa I n.d | % OEndolTT Lgtic
) Y AT R RTHIN,
- - 24 FEECIX OTA IC
X% DNA B E&EoHM
IEFRD SRS T
2, Fpg iz kv &
< o R THI,
“OTA L% DNA A
e =5
22y NS o r ) s 50 100 ;ﬁ)fjfjjmiwu&)gﬂfi -
7oA gﬁtﬁ%ﬁ%*m WML TInd | ppg B0k BndolTl 77| 2005 | 135
© {EF Tl DNA R {5
.,
E R
CYP2C9 X - JEHBHMIACIZOTA
20 Ml oveeaa 1928 90 100 oypacgw| |, pREEEALAL, o5 | B
Rl . I3CYP3A4 - CYP2CO%HIZ LY 236)
7- NIH/3T3 200 uM CEHE,
e
a Ay ME MIRES 58
TwvkA |BREER (100 uMA (3h) £ |nd |- BEAEBD, 2006 (i
: 237)
il
BR *t 5 OTARSE RS e Eia S
EHEAbiCH | A [N
Wi=E
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o4l - AT FHMHAES
OTARH & (%)

a A v b

- GBI TIXFatE,
« 24FEECHHMETT,
Nzt EELH Y

X it X \ B
7y |E PHIE 150 M (6RU24 nd |- FoglOBndollnst| g0, | M
ORHK-24fL (R fi) DFERITME, DNAD )
LB X A — T &R
IJ7L':O
« SWFEICIESODH I
22yt 0. 100. 200 ANVIAY P =Y
> " . . . . T -
7ot |5 P 00, 600 munt |7 7 M S9 o | EndollROFpel= L) )| (B
SKHK-2:41 (GQ#F'EJ) mix D B DNATE 239)
HiH S9TF(E T OFpg TldA
Bz,
(0.2, 0.8, . = Z
DNA#E |Fv A =—X 0(23 H;%) 1 mM n.d. | - HEEARZEM, | 2009 (240
= SN P o )
CHO#ils
ACIZ » M
Lo [ 10 M nd |- 10 muMCH#llaE | 1984

AN B o 201
ggé%ﬁk 205[H]) 49— 241)
o C3H ~ 7 2 0. 100 muM

2 nd. |+ 100 muMCHIla% | 1984
Al 20151 e,
0.0000025,
o _ _ [0.000005,
Ef]fi o 1;3%%%;% 0.00025. + 0.025 pg/mLEL (B
S s [0:0005, 0.0025, nd |\, 1985 1 16
i 0.005, 0.025,
0.05 pg/mL
- 1 uMEL EITHaE
F3447 » 1 |0.01, 0.1, 0.5, d e,
FF 0.75. 1 uM 41 0.75~1 uMTHIV B
RAE i,

N ZEHR
2@;”5& - 0.5~1 M Tl &K | 1997 242)
i TEREN L 0.25, 0.5, 0.75, TERC M

Rz 1. 15. 3.5 nd |y ML
pM M,
AEH 0.05. 0.1, 0.25,
DNAZHK ;%E?%L 0.5,0.75.1, nd. 1998 | GH
R e 1.5, 2uMA (24 243)
IRFFH])
- 0.5 pMALL ECida
- T O CHIAFEE
. AU » 0.05 uM/LTDNAD
AEH | RIREE B 0,01, 0.025, (R B
DNAg sk | a2 10.05, 0.1, 0.25, nd.| . A peEAaT| 2000 | o4
PR 665 % T4 10.5,0.75, 1, 0.05~0.5 WMADOTA
1) 1.5.2 M4 (24 e ——
) oy

, = S =ik

TS - 10 pg/mLCH 45 (B

~ \’\ /j ~ 111 3
p— U oSHie |5~10 pg/mL n.d. U, 1984 245)
AR
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FOARINOE: « AABFEMRAES

OTARH & (%)

ket | T A =— R 5 16. 50. 160 7> M S9 | L SOfFAE FCTH 1989 (B
Y IRTE [N R — &m\/ﬁ(zxmm T, e 191)
BV CHO#lE |\ Hefm - 500 pg/mLIAM T
1) e
R P OTARSE HREHENEAL e R S
G | |\ A [8
W
OTA%Z > b
R € R0 oS 0001000, 0.0, pnfbserm |||l OOTOTEE g
Oy RS (R 1. 10 MA  |falbzse s _1§ ML U 218)
AR FaX—T37 ISR
v L7z FAiss
i
gk yets | X - MR AEAF R OWA Z R
e | 0.1~2 uMAL +nd | gy | 2004 (228)
AR
. FyA=— - ™ s =
IR GE S | o, o2 5 |2480 532, 7> Mg | - 2476.4 WMIB Al
YR | _yroump  [114.9. 247.6, | UK S9 mix i (BH
R ———532.4, 1149.0, = — ——— 2008 | 5
ERYLs [ T MFEE || |- 532.4 uMiZin
i SH O S9 mix P,

+1 BtE, — B ndo s TR0
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Fe4lEN0FE - AREFTMRAES
OTARH & (%)

[FHRLY (HedrES) ]
R1THOHGNA T A MRZIZONT, FHEMSEANLY ZEEWZEEEL
77

Ot i W DN

=17 TS EXOUAD in vivoBloE AR
Vi x5 e MR i R = a2 2 W8 SCik
c BRI OSSN BT DYt
YR Swiss~ |1 ug/kg RE/ (NN -
waE (YA, B, &0, 140 | |- exIoARS (132TUKg R/ | 199 | (B 240)
AT IFOTAD B8 BT A T,
I,
i
Swiss « BRI Oy BT D et

1 png/kg R/

Yk v , KR,
AR , B
Wl | B ;‘@” BRI T by s o (10 mgkg kayp) | 1994 | (BH24D)
waam " [ZIOTAD 5 A &I 2 7=,
W, Wi
e

P 250~ 500, AL 35 T s 1 & Y (R

i 1000, 2000 . \ '
Yu S > Y pUs N s
*’éﬁ:;@ F3447 La/ke IKE. 5 B ks%@f:éﬁs;ﬁi:%m%ﬁ 7RI, HeEt 9005 (B 248)
I%Ei"%ﬁ b4 ]\\ E/i@ aﬁfﬁu(\}: E@f£ﬁzﬁx?éf£ l_/o
ik 0. 2
/A i)
‘ parp |6 12, 24 BRI 35\ T BRI e
Yt (kR i ™ mg/kg KHE, & I s 5L 2008 (BB 249)
AR L R, 24t o -
g3
T x A
=% 95 50
Yy NAA [ S T
ﬂiaﬁm ;% 100, 200, 400 — |- 100 mg/kg (AFELL - CHIILEFME, 1985 (ZH 216)
" Y mg/kgiRHE, %
R Vs 0
DNA#E{%%ﬁBALB/cz 5 melke (& - 24WFfH#4 I Mg, Mk, T DNA
AT TS YN o
AR ER A1 ) 4 AERD LA 1985 (B 232)

- A8IF % ICIL BB T IR EIE L 7= 03Il
TIE LD ERWVEENBD Lz,

Vi) [EE -
!

DNA 18 {5 i{Wistar [0.29 mg/kg &
g (T VT Y [E, RO,

. EXjE 5 G — A A LI 2R
et ) N 48 BERAC 120 + i & I © — A SH BT, 1986 ( 250)
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AR « HARFLSHEMHAES
OTAFEAfE (%)

OTAHIE. &&

R PSS ik HR ITES % & SRR
o JFFIE K OV ©H00 pglkg (RELL T
F &K 72DNAES,
0. 250. 500. - g Ti3250 pg/kg (R F LA TDNAH
Ay b |pgggs [1000. 2000 5. AEKFEME L,
7 N . e FX it )~ 3 =l %
7ord |, n Eﬁug/kg R, w| T Ep%%fiki ) ﬁﬂ}@?k:}‘oﬁiﬂl\{ATﬁ 2005 (BIR 248)
7P Bl o 15ERC GO EEIN L7228 A S OV i i e
5lal, 23 i TIZFpg DBITR O LR -
t

FH#ETIE500 pg/kg (AFELL ETDNA
?é{ﬁﬁ’iéé‘bl] L., KA Clrdezadk,

F3447

=71 |gpt mg/kg {KE/ B
> delta” |F R, 4B |, | A8,
T matE v b - 1330 2011

R 0. 0.03. 0.1, - FpgflH#iz & Uéf@&%ﬁif%‘ﬂﬁ
T ot i > 0.3 mg/kg KE/| + &Z)“H?‘H@GZDNA{E{%?S% Y Ly 2005 (ZHE 251)
H, &0, 48R < BURTEOBALITERD bR o
776
cao |5 o5 merke L 7R PR L £ TR e
T otq i GVAEIN -1 + L TR, 2006 (B 252)
N, 7,14, 21
H [
N7 A [F344 |0, 0.36~0.38 « B3 T B gptT v B A XA,
N A B S T Spi 48 BAKSEE

(ZHR 253)
it

+.

Ptk — : etk

O BEELTFEAREE
- /n vitro RE& (R 16—1, 16—2)

A 2 FHWTIE & A 8 DIEIFZEARE R (Ames i R) Tl REHEMELO
B HT OTA =TI FEORBETRO NN o7,

PNLERTHE S typhimurium PyphimuriamTA1535, TA1537, TA1538,
TA100. TA9S iF TA9T ¥k IV 7= Ml ORISR kB (0.1~500 g
OTA/7' L — F) OfERIZ, 7 v FXIFINL A —Ffg S9 XX HepG2 #iifia

(b bAFHES A SRR b)) ok S92 L A EHEMHAL O/ BT )h0nb b3
PETH o7 (M 191, 214, 215,219), Wistar 7 v M FIEEETMZ 100 uM
?D OTA & 24 IFREGFRE L 72 ORI (0.260 aMupmol OTA /2 mil) ZHW»
T OEIFERE R T, S Typhimurivmtyphimurium TA1535,
TA1538 J& Y TA100 BRICE W TCTIHIEDRE RN L iz(Z 218)08, A US
Ha W T S SnploRER T, S Pyphimuriam typhimurium TA100,
TA1535, TA97a, TA102, TA1537 ;N TA1538 FRIZCE W TR TH - 72(= 4
221), 72, NADP ooV iZ7 7% FoBEammllz~v U 28w 7 v Y —
LAFTE T CEM SN 7= T, S_typhimurium—TFyphimurium TA9S

(403~1210 pg OTA/Z L — k). TA1535 KO* TA1538 £k (121~1210 pg
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Fo4n U - BARFEEEMFAES
OTAFEANE (%)

OTA/Z' L — R) TIEBETH o772, OTA ZHIML TWRWEETFTIE, vV
AEgI 7 a0 Y — ALK OT FF% RVBBOBFERIZ)OD DL TEETH- -, FE
Sk, BRI 7 vy — AL D7 7% RUBRKIFN R OTA OELIHY A%
REBRZFETLAEMERD D & & 2 2B 130), ik A L A2t
LEZVEN H D S typhimuriumTyphimurivm TA102 & O TA2638 £k % H
W7z OTA OEIFRAREEFABRIZBWNT, 7y OIS L ITEEO I 7 o
V=L L IEIAEY R — ., Arloclor 1254 FH L 1ZTF V% AV TCYP %
FHE L7 v MiFl& S9 ikt ~ CYP3A4 & H W - RENE L OF T hb
59, FERIEEMETH - TZ(BH 129, 217),
KIGE E. coli WP2 KO WP2uvrA ¥R\ ONCEERE Saccharomyces cervisiae
D3 ¥z v 7z OTA OB TR R OKIR, S92 K 2 GEHTEMEL DA
BiZhrboTREETH- 2, (B 215,216)

[FBREY GFealmlfiks) ]
HONA T A FMESy (30 TH) I22oW T, REHEMEBE ALY ZTEEWZEX
F L7,

PR R A A2 FV ) 72 OTA OB AR 7229828 Bl <k, L5178Y #ifu (=
T AMGRR Y oSBEE SRR ZHW e T XY 7+ —~ TK B &K TNVT9
W (F v £ == AN K25 —JilidRAIaR) & vz efixyyFr -7
ZV-RARYV RN T VAT 27— gt s K 2 KRS K5
et = =22 (HPRT) ZSZERMBRITIS\VTIEL Ardoclor 1254 THHE L7
7 v Mg S9 1T X 5 RENEMHALDOFEIZ Db b TRETH - 72(Z | 216,
221;222) , FM3A #ifld (C3H ~ 7 A FLIRJ B e fifiask) % v 72 HPRT 248K
ERABICBWTEHREETH (R 222), —F., Bk CYP (CYP1A1,
CYP1A2 . CYP2C10. CYP2D6. CYP2E1 X (% CYP3A4) % 3&E AL 7=
NIH/3T3 fifa (= v A NG VE#HELE B RAIRaR) 1238817 % pSV.SPORTlacZ %
BB ORENRO bL-(Z 223), £7-. L5178Y Mz H\Wi-~v
AN 7 F—~ TK R BRSO VT fifa % Hv 7z HPRT 229828 el T o5\ Ba:
WRD LN LT HREERNBESNTVDEN, BEERICOWTEEIT. oh
5 ORI T HIRFE AT D 22 ZE By DNA $8(5% OTA 23858 L TV S A5 R
ThHhDHEELRLTWH(ZH 224) .

- /n vivo RE (F17)

E344/NSte-Te (eptdeltarP T~ b (F344 -Tg (gptdelta) . MEE, —HES 5 JL)
(20 XX 5 mg/kg FEHE : 0.36 mg/kg (REE/H., M : 0.38 mg/kg {AE/H) @
OTA % 13 HMEEE& G- L, BAAEE LT, FITHEEAERAE R X o s
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AR « HARFLSHEMHAES
OTAFEAfE (%)

RIS B 2 T 5 2R AR BR1 (gpt 7 v B A) ROFICRELER 2T
5 ZEIRE BB (Spi' 7 v A) ZEE Lz, TORER., mIEIRE RIRBEED
BEZRBENEERD 5T, B St L7z DNA #0 8-OHdG 1L, OTA JE# 5
DX IREE S OTA B ERECHBREN R -T2, —F, #h5 4 B B IR AT
Th HRIENESN T RERIC, OTA FEHE G- O3 HEE & T Spi-Z BB
DHEBEREMBHZ B, DNA ORENDFERINTWALZ ERRENTZ, HBH
HiE, 7w MZBT 5 0TA DRENPAMEMAITIEIDNABENEE L TWH EHE X
oo (ZH 253)

Q@ ZBAEERBRRT/MMLRER
- /n vitro B (& 16—3)

b b oNHIRE (fEE . Zodk, 6 £AdcHek) AW a R R R
WCL YR O B K OB R O B DB SIS (B R 227), if_
U CRitaEARR, PRI, 5 §7) )//\fﬂiﬂ’jé”ﬂ%b\t Ju o AR B AR I
BT OTA ITBETH-T(BHR 228), VIO MK e b U o3l (fdw &,
B M1 Alodsk) AW RAKRREREB CIIBETH - T, ma‘ﬂ@mé
REFERBRICEWTEH T v MFIRE OIR S9 12 & 2 REHNEM (Lo 2%
Lo 7o (B 229), /MERBRTIX, OSV #lifa (B> Uk5F/) E’Mlﬂﬂﬁﬂﬂﬂ%
HIRAER) . SHE M (2 U 7 o WA X — RS ML) K (" HepG2
AR (e DA SR IEER) 2 W BTt Cch -7, SHEMlaIcE
WT OTA OERAZFARZAER., MR Ly o ARE ER & S 2R o IsE
ET I F U OBEAMENRD bz, (BB 219,225,226, 246, 247)

TR G 7 (R AR I B ) €L IO B s >k D S9 mix 12 &L 0 IEHE L S
= CHOMifid (T v A =— A A2 X —JIRERMaE) L0t U > il
W= A b e T L= 2 U 2SI BV T OTA X E DS 5T
o 72(BM 191,218,228), —J. CHO #I KL O V79 Ml A V7= 51 oD fifi ok Yy
RS HEREBR TIE T v MTHRE K S9 mix OA I b SR RIZEM T
boTl(ZH 216,229), =4+ =THLPHA TR LAt FD VU U N\EKE
DT iR e o R R BR OFE R b2 Th o 70, (B 245)

- /n vivo AE& (R 17)
Fxr A =—ANDLRAE—_ GLEARR, B, —# 3 V%) 20, 25, 50, 100,

Bopth 7oAV x=y 7 F o (EERNICREIT BB T RRERFREEZH<5 BT, gptil
E%&@mw%m(&¢>%%07b&77 /ﬁ%ﬁ@mémiﬁﬁﬂéhfwéﬁyhlﬁv
T A) EHAVD B FIERERABRTIX, gptT v A (REREREZBH) KOSpi-7 v A (X
RERZ ) OMFBEOMHRNHEATE S, ZNHORBRTIL, gptEfrnFaLHR—F—& L
T, EBOCAR RN 2R R (REEMRAER L 7L — A3 7 b)) ORI, Spi-k L7 v 3 Tl
10 kbLA FORKRER ORI MR FIRETH D,
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FedRIN U - HARBFEHRMHES

OTARHIE: (%)
200 X% 400 mg/kg RE D OTA % JRH#E 0 $e 5 U 7o ik Y /0 IR 2 Ha 7l B o
ERIIEETH -2, (BR 216)

[FHREY GFeamfiks) ]
HENA T A NS (11 1TH) I2oW T, ZHEEMBE ALY TEEWZE X
F L7,

© 00 3 O U P~ W N+

= e =
=W N = O

W W W W W N DMNDNDNDDNDDDIDNDDNDNDDNMFH = = = =
A W N P O © 00 10 Ok W+ O © 0 3o Ot

~ U A (Swiss. PERIAE, VEHCARH]) IZ 1 pg/kg KE/H OHET-OTA &
14 HH—OTA Z iR B | J= < 07 2 gy BRI I TN - V(3RS e 45 HH
kO 5 U Te =025 Bl A M OV RERI IR 2 B 72 Gu o fR 2 3 BB O 3L
OTA ITYOUERE ZFHER LT, ~ 7 A2 OTA & RERCHRRILAI TH DT A 2
NEUVBEITE X I A ZRROEERGT 5L 2560 OTA OFET, 8
ST, (M 246, 247)

BALBle-~ 7 Z_(BALB/c, K, VEECAH]) 12 0.6, 1.2 XX 2.4 mg/kg KHE
DOHET-OTA ZEENE L L, 24 FF#ZIC &% LTl L 7Bt oy
iz, HEERFWIZES., I, U U 7R OIRE E Wo I BN b
oo (ZH 249)

@ DNAEEBZ R UMEE
- /n vitro ER (5 16—4)

HEE 2 U 2 Ree 7 v A R TOYSOS i BRICEWT, DNABEGORER L LTA
U% DNA BEZRITIHLUIGONR -T2 T HHRERELNTZ & T D
END DL, BHEOHREITBNTHRD bl OTA OEEENE, KEEE X I
E 2k vl &z, BALB/c v v ZfAREEE MM KL Y CHO Millaz vz
YL EMNN O  in vitro BBROFEFE ., DNA — KGR RD b T\ 5,
(ZH 87,230, 231, 232, 233, 254)

in vitro ~NEH DNA GRGRERICE D . B L7 DNA OEENT v F LD~
U ZADOMREGEITMI, 7 & b BRI NZ b R REE ERARARICER D B
72, (B 216, 241, 242, 243, 244)

~ 7 ARGHESERIAE, CHO #ifd, MDCK il fu (B e i) — ) OY
HepG2 fifldz M2 invitro 2 A > N7 v A TIEBMHEORE R G O T (S
219,234,236,240), K/ LTI REY IV DNAZY av 77— (Fpg) Xk
T RXZ7 17—+ I (Endolll) ([Z XM AMAIAATE A Y N T vEA
Mok, V79 M, CV-1 filfa (BT o —R g Skmpaek) . HK-2
i (b bR SEMIER) 128 W T OTA [ E< #FEIC L 5 DNA oBENE

20 Fpg XJZEndollliZ, ZNEFNDNADOEMLENT=7 ) UHE TSN ) 2 VU8
L CHE L., abasicsitelN T& 5, TN Ay M T vEAICLVDNAEL & L THEREINS,
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AR « HARFLSHEMHAES
omﬂﬁi (%)

ZHIN L 7=, F£72. V79I HK-2 fllfuic >\ Tk, OTA 1 £< &Iz k-

#Hiﬂ@vw%r%w@ (ROS) MM 252 L b@BOLNTZ, b OfERIE
OTA 2 DNA R OBILEMiZF R L TWDH I EERBTHHDLEE X ﬁ)m_
(2[R 235,238, 239),

NIH/3T3 #fEICB W T, 2 Ay v vEAIZXLVRENT OTA KIFH72
DNA #HEOHNE ROS OEIN & OFICITEBENFED bV (B8 236) . Fi-,
HK-2 #ifin 2 ROS DA B R T —THHPLF DO N-7T & F-L- AT
AV CHUES 5 & DNA HEMEIK L 7-(S M 235),

b MR RS BRI A 100 pM @ OTA &3 3 B % 25 3 A v |k
Ty A ORER, 22 YT TRME, 28 UV THETH D OTA 23t k
DNA |2 IE T B IIEREZD RO biviz, (B8 237)

- /n vivo BB (R 17)

BALBle-~ 7 A _(BALB/e, K, VEBAH]) 12 2.5 uglkg RED OTA %Hﬁﬂ?g
NP H L 7=ilBr Tk, Mg, ISR OV RO MAa 2 =7 v U i B
% DNA G OFER., B5- 24 R DNA — ARSI RO i,
Tl 48 i %, Il CIE 72 Rl DNA —AREOIWnER ST, (73%{
232)

7 v b (Wistar, K, VCECAREH) 120.29 uglkg KE O OTA 73 48 K
12 B O &G Sz WistarF- b, &R G EA IR S 7=
OV ElZiX DNA zlifé@JLfrmu&)%ﬁto (ZH 250)

¥344-7 v I (F344, M, —FE3PC) 12, 0, 0.25, 0.5, 1 X% 2 mg/kg K
H/HO OTA % 1HMIC 5 Hial, 2 BRESRERE D& 5 L, &&&G 72 %I
ERLTe, aXy T veAIZED, . PR L OVEBEMIE TIX 0.5 mg/kg
(KEE/ H LA B NS g TIE 0.25 mg/kg A8/ H UL EOF SR T &K
£8972 DNA EDOHEINBED bz, 2 Ay 8T vEAIZBWT, Fpg A4
20 Bhg L OO MIa D DNA OB RO Hivlz, (B 248)

7 v b (F344, e, —#F 5 L) 12 0, 0.03, 0.1 X% 0.3 mg/kg {AHE/HD
OTA 734 HMRE DG S, Rl E 24 FRRRIC S &z, —F344- 0k
—Ug@—@ﬂﬂﬁ&(ﬁmﬂﬁ@%ﬁlﬂ’? ZHAWTaAy N7 v A %2Eh LS. Fpg

R AP AIA AT A2 TO OTA HE T DNA HEOEER D H i
f;(;’%ﬁg 251), 7 v b (Wistar, Hf, —HE5PC) (2 0.5 mg/kg A5/ H D OTA 73
7. 14 X% 21 HEMERENEG S, REEG 24 FRRIZIC SR L, Blsa ikt
ELTaAy N7 viA LR, 2TOHTHBETHT2(ZH 252)

(8) EIGHMITHD OTAHEESE 1 IRLIBRDEMAERE ()

BAREMEREIC MR D OTA M E S 1 AR ORE R 2 K @R LTz,
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Fe4lEN0FE - AREFTMRAES
OTARH & (%)

=@ HEFBIEEMREZAV-EGTFEARALTESER
fit R e
BNy PIE- TEE, AUERRFEISE | REHE | AEHE Eee 2 [ SCHR
AL | PR
~7 Y | L5178Y 0. 5. 10, 25, + + 2014 ik Y A
T F = tk*'- 50, 100 uM No.015
TK 5 ~UAY | AR
XA
+ B, — o Ak
=@ MHELFEIEEMREZAV/IEHER/2RAEEHER
- i
i g | R DR TREm T Ra it g | Bk
AL | Ml

IR B | CHO-K1- | 0, 5. 7.5, + n.d. + MicroFlow | 2011 HRE
BH4 10, 12.5, 15, kitF] A NS
Fy A= 17.5, 20, - 15 uM Tl #kNo.2
—ANA | 22,5, 25uM P (k0
A Z—BJ 241 Y] FE W m e A
oA PE)

IR | TK6 0. 5. 7.5, + n.d. * MicroFlow | 2011 HHEE
[ N AN 10, 12.5, 15, kitF] A N$RfE s
2XIEERAM 17.5. 20, < 15 uM D # HkNo.2
Jie 22.5. 25 uM T (LY

27RE ] R U VL
faEEE)

0. 10, 15, 20 | © n.d. .15, 20 uM

uM T, Wt

2. 4, 8, 10, DO ULBRRER] C

12, 27 A

AN SHSY5Y | 0, 10, 15, 30 — n.d. + MicroFlow | 2020 SCHEKY A
v RS | M kitF A ~
SEREANR | 24F%R *MTTIC & % No.029

R

Iz ER | HT22 0. 10, 15, 30 | + n.d. + MicroFlow | 2020 STk U A
~ U A pM kitF] A ~
TR 2415 cMTTiC k5% No.029
Jie R E

AN B bR 0. 0.075, + n.d. 2014 SCHER Y A
fmy 8 | 015, 1.5, 5.0 ~
Bk pM No.181

481

INEEBR HepG2 0. 3.12, 6.25, + n.d. - Bt HR A2 2019 SCHER Y A
=N 12.5, 25 uM L N
Jel 48HF ] MTTiIC k% No.240

Yuth K5 Het-1A 0. 2.5, 5, + n.d. Bttt B 7 L 2015 ik Y A

R v hEE 10, 20 uM S b~
ey 2Rl 24 UEEIE S £ No.307

&0 THHE
- BlEL 3100
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Fe4lEN0FE - AREFTMRAES
OTARH & (%)

Jla /e g
Yuth (B GES-1 0. 10 uM + n.d. < H—RE 2024 ik U A
R bt RBR | 6, 12, 24, 48 « Bo o B 3
= Rz R R L No.233
fa S
OMEE S £
L TEH
« BT 100540
Jifalb=3::3
* BRI LARERE
ER A Sl A
s
+ Bk, — B ndoT—FEL
>0 A T4—32—HE
o . T ALBREF | REHNEE | AR - .
R POp<: iy (i . % i 2 B SR
2]
SOS/umu | S. typhimurium | 0, 1, 2, — - 2022 | CHEKY A b
B (TA 4. 8, 16, No.019
1535/pSK1002 31. 63
K ug/mL
4R
7 v b Fi#S9
K O i S9
= A k| L5178Y tk*- 0. 5. 10. + (E%E | + 2014 | CHRY A b
Tyt | wUAULNE | 250 50, 100 | . FPG No.015
el uM %)
AR
Ay b | HT22 0. 10, 15, — (=% | n.d. 2020 | CHKY A b
Tyt A | U AR 30 uM ) No.029
HAE 2417
FPGik 1 10 + (FPG
HM. 3057~ | k)
T2
= A+ k | SHSY5Y 0. 10, 15, — (IE# | n.d. 2020 | XCHKY A b
Tvtva | B MERIEEM | 30 uM %) No.029
Jif 245
FPGY£ @ 10 + (FPG
pM. 3043~ )
7217
22y~ | CHO-K1-BH4 0. 5. 10, — (=% | n.d. 2011 | ZHRfEsCER
Tt | TrA=—AN 20, 30, %) No.2
LA B — PR 40, 50 uM
Jig 415 5 + (FPG
%)
22Xy k| TK6 0. 5. 10, + (FE#E | n.d. 2011 | EMHE A
7oA | BERYRIEEEK | 20, 30, 40, . FPG PEAE ST
e 50 uM %) No.2
AR5
Xy b | B MEMMY > 0. 0.075. + n.d. - HEK | 2014 | SCERY A B
T oA | NER 0.15, 1.5, FE7R L No.181
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Fo4n U - BARFEEEMFAES
OTAFEANE (%)

5.0, 15 uM
SRR
2 Ay | Het-1A 0. 2.5, 5. + n.d. 2015 | XXWRY A b
7ot | b MEE A 10, 20 uM No.307
il
axvy bk | GES-1 0. 10 uM + n.d. < H—f | 2024 | SCERY A B
TvkA | B NEKKEER 6. 12, 24, 7 No.233
il 48 - Bt xt
e L
. BHERE
DABE R I
AN
+0 B, — AR, ndoT— AL
2@ FUSEXLUAD invivoBGEEMRBRER
Bh58, &5
B fl, M /R, BRE IEES ik 4 2 R SCHk
IS
/MR ER Balb/c~ 7 | 0, 0.85 mg/kg | + H—HE 2015 STHEY A b
A, M RTE, H[E] e No.060
N5
2454
B
/R F3447 v 0. 0.5 mg/kg — H— & 2015 kY A b
b, HE RTEE, H[ER O No.079
s
3. 24K5[E %
H
a2Ay 7 v | Balblew©v | 0, 0.85 mg/kg | + H— & 2015 SCHRY A b
A1 A, M RTE, H[E] R e No.060
W& 5
24 5[ 1%
U o SER
Xy vT v | pb3(gpt 0. 5 mgkg & | +ps3++]) H—H& 2015 SCHRY A b
A1 delta #E/H, 3AME | +Ups3-"]D No.266
transgenic mESER
lp53 1. | swsfk
(p637D~ | mepg
N
Ay b7y | F3447 v 0. 0.5 mg/kg — (fRne H— & 2015 kU A b
A1 b K IR, HREFRO | ¥ &L No. 079
e A (0NN
3. 24 FPGIE : fF
JFfiR, 5 Mk figk)
+ (FPG
1 B g
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aAy b7 v | F344/NSle | 0. 0.070, + - 0.210 mg/kg | 2014 SCEk Y A B
A —Tg (gpt | 0.210, 0.630 KE/ARET y - No.265
delta) 7 mg/kg K/ H2AX % > 37
v b H., 4EM&EN Hm
ke, SHEMET%
B g e A
aXxy b7y | SDT v 0. 0.5mg/kgik | + (s -H—H&E (Y4 | 2013 SCHERY A R
A N F/H, 1400 | OiE) % BRI No.028
Bafs, 24k A7 DR EE
% — (U b EBER)
fFhg, B, U | 2R
VRER
NSz | pbs3(gpt 0. 5mg/kg & | Spi-7 v&A | + pb3-/-~ 7 A | 2015 kY A b
=y 7 F o | delta H/A, 4 —([p53+*]) | D FxSpi-Z2sR7%E No.266
Hnr AR | transgenic | (5AAE) &0 | +(ps3rD | FAEEE RN
R [p53 )| g T2mERI - 53T
(P53 D~ | i P53+t~ A X
A, M Y %y -H2AX
B 1A R e 1
- H— 5
FFrRY = | pb3(gpt 0. 1. 5mgkg | gpt7 v k&4 - OTAKFELY
=y 7 Foth | delta fRE/B, 48 | —((ps3*]) | gptE R A~
B A48 Frzr;sgf]nic oy —([p53°") MR TE T
Bk P . 5 ik - [p53-
[p53 D~ Spi-7 v A /-]5§1g/kg{4@/ 2013 | B304
AL I —([ps3**]) | HEEDHTSpi-
T (531D | sk w1y
n
hNZ> A= | F344/NSlc | 0, 0.210 mg/kg | Spi-7 v&A | - H—HE 2014 STHEY A b
=v7ifoth | —Tg (gpt | (KE/AFY, 4 | + No.265
S TER | delta) 7 T PRI 1 B -
PR v b H#E B el B S

+1 PR, — Bk

- /n vitroiER

L5178Y ¢tk il (= AU 8EMIEE) 12 0. 5, 10, 25, 50 XX 100
uM @ OTA T 4 B L7z~ A ) 7 3 —<iBRTliX, 7 v MF S9 0F
I 5T 256 uyM L ETHMEEZ R LT, £/ 2 Ay T vbA TiE, %
EROFPGIEE HIZS9OFIZHD 5T 5 uM BLEM S A &K FAIZ DNA
S L7z, (OCUERY X+ No.015)

HepG2 fifn (b bAFMIMR B SRER) 12 0. 3.12, 6.25, 12.5 XX 25 uM @
OTA T 48 BERIALEE L7 /IMEERIR TlE, 25 uM CHpMEZ = L7, GOy 2 b
No.240)

HT22 fifag (=7 AfES R h skir) & O SHSYSY Mifid (b it 2F
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fRfEH SRR) % 0. 10, 15 XiX 30 pM @ OTA T 24 FERJALEL L 7=/ MZiBR C
X, HT22 #laix 15 X O 30 uM CTHitEA /R L7223, SHSY5Y MLz Th
STy £, T A Y FT o BAITBWT, WAL Z R ICALEE L - RS Tk
WAL IC M CTh - 7228, WA 10 uM @ OTA T 30 4r~72 HFfEALEE L
7= FPGVE L, mifpndtic b DNAHEE A R L7,  (CCiEkY % + No.029)

b MR Y > NEkAE 0, 0.075, 0.15, 1.5 X% 5.0 uM @ OTA T 48 IFfE AL
BUI/EHABRTIE, 1.6 XO5 uM THtEZ R~ L7z, £7-. 0. 0.075, 0.15,
1.5, 5.0 Xi% 15 uM ® OTA T 3 KfHLBl L 722 A~ M7 w4 TiE, 0.075
uM 2> 5 F E 72 DNA BEOBIMNRD Shizny, HEERFEERO 6T, 15
uM CIXAETIER)»->72,  CERY A k No.181)

CHO-K1-BH4 ffifa (F v A =— XA L2 & —PIEH¥RKK) KT TK6 #ifa

(B MU U N3FERERER) % 0, 5. 10, 20, 30, 40 X% 50 uM @ OTA T 4
AL L= A v BT v A Tld., CHO-K1-BH4 HiliZ o\ CHENER: Tldfa
HTH o727, FPG iEIC L Bk DNA #42 20, 40 XX 50 uM THEIC
ML 7o, F72. TK6 fifai 3 Tils o DNA #H15 & O'l{bi) DNA 51X%
NZEN 20 yM BL EX T30 yM UL ETHEICHEM Lz, 72, 0, 5, 7.5, 10,
12.5, 15, 17.5. 20, 22.5 X% 25 uM ® OTA < CHO-K1-BH4 #ifil% 24 K
[H 5 OV TK6 Mifu 2 27 e LER U 7o/ MZ iR < i, miAifadtls 156 uM Ttk %
RUTED, L0 R IR FE e 3 B R i 0 Bﬁéﬁfﬁ%ﬂzﬂ\f_o X5,
i A e (2 M A R 2 AR O BEME G AY 12.5 uM TA B vz, B
Fmbe LT, 0. 10, 15 X% 20 uM @ OTA T TK6 fifjdz 2. 4, 8. 10, 12,
27 WERALER U 72/ MERBR TIE, 15 L TY 20 pM TIIW§ 72 O LR EE [ CRa ik
ThoTo, (ZTHEMESCHK No.2)

Het-1A #ifid (& M EE ERGHIBLHRER) % 0, 2.5, 5, 10 XX 20 uM @
OTA T 24 REALEL L 7= Yo R B RER TIX, 2.6 uM 7D BEEE OF B
MBBEINT-, £, RERICABE LI-a Ay F?’/“E4T X, 2.5 uM 5
DNA 1S HEKAEICAREISHEM L2, CUERY 2  No.307)

GES-1fifig (& b BRI ERCHIBEHSAK) % 0 301Z10 uM @ OTA T6, 12,
24 E 48 W ALER U 7- Y (R B 3B C I, 6 IRERE LARRRR IR |2 Yu (i K B A
FEOFEREMP AN, FEOMEEZ L3 Ay b7 vtEATH 6 REHLL
REAREERYIC DNA 5O E 728NN & biiz,  CUERY A - No.233)

Salmonella typhimurium TA1535/pSK1002 %z 0, 1. 2. 4, 8, 16, 31 X
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OTAFEANE (%)

I 63 ug/mL @ OTA T 4 KFfiJL8 L 7= SOS/umu &R CTiX, 7 v MO I
gD S9 O EICM b 53 OTAIXREMETH -7, (CHERY A k No.019)

- in vivoi kg

7w b (F344, M, —# 58) 0 XX 0.5 mg/kg fAED OTA % Hi[AI#E 1 #
H. L7z 3 KO 24 K[l O F# %2 AW 7o/ DERBR Tl /IMEOFERITEERD bivze
Mmolz, Flo, FEROMNBEEE LTz 3 TN 24 KFfE1E O g M OV g2 v 7z =2 A
v N7 wtA T, Wb DNA HEOHEMEZ RS2 o72h, FPG IETIX
Ee(bi) DNA & 0HMA 3 kO 24 Kl OBlg Cli Sz, CCikY A b
No.079)

Z v~ (SD, HE, —#E6L) |20 XX 0.5 mg/kg {KFE/H® OTA % 14 HfH
FROEG U TR G- 24 FERIL OFRIRIL U > XEBR, B & OFFg 2 vz = A
v T A OFER, Bl OV Tl DNABEA BN L2, #ikio Y >
SNERTIE, HGICKDEENE)N ST, OCERY A b No.028)

7w & (F3844/NSlc-Tg (gpt delta) . K, —# 10 Pt) (T A. ochraceus
(BD-5) B5BEME 95%LL BITKRL L 7= OTA % 0. 0.070. 0.210 /X 0.630

mg/kg RE/H T4 HEBRARE Lo, &R 3 RFHZICSHE 5 ILO B s E
NEERIRLCaAy b7 v ZTo/E, WThoRGHETHLAEER
DNA #H{EOHEMNRB O bz, X612, &iF 4 ICOFREEEINEIZ >N TDO Y
TRAZ Ty MENIZE Y, y-H2AX Z )7 OFEBIHEMAY 0.210 mg/kg &
H/ AL ERECRO Nz, £/, FRHEOT » b (—F 10 L) ITHB L
OTA % 0 X% 5 mg/kg £kt (0.210 mg/kg AHE/HAHY) T4 @MIREERS L
Too ENEBEE M E AR U TR (Spi7 v A) &% L2,
BRI W T Spi & B E O BN bz, CCEkY A K~ No. 265)

~ A (pb3 FHL gpt delta transgenic [ps37*] & N pb3 KIE gpt delta
transgenic [p537], B, —FE5 L) (20 Xi% 5 mg/kg (KE/H D OTA % 3 HfH
A& Lc, m&&h 3 RFHRICEMEZHERL Taxty N7y A Z2iTo72
FER . pb3 ORBLRILIZ )b 59 DNABEOHIMA A bT-, £/, v 7 &

(p53*+ K (N ps37-, M, —RESICHDHUNE 10PL) (2 0 XiX 5 mg/kg (KE/H D
OTA zZ 4 (56 A/M) RHAKTE L, &&KE O 72 K% B gz f it L7,
TR et 2 i L= & 2 A, ph3 OIRIVRIIZ b 53y -H2AX Gt
MR OFIADHII L722S, ZORREIX ps3 KE~ U AR -T2, S HIT, %
REBRER (Spi-7 v&A4) 3 LI2kER, pb3 KiE~ U A TDH Spi-Z2iRAE
BAAFE R LIz, (CCERY A - No. 266)
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~ 7 A (Balblc, #E, —#f 4PL) 120 XiX 0.85 mg/kg KE D OTA ZGIEN
FeH L, 24 BERIZICER L2 E W =2 XAy N7 v A ROVEHE HV =
INERBRZAT o7z, TORE., BESHEE S R LT, BEHOY /KD
DNA #EKOERiF O MNPCE (UMEZEAT 5L MEARIMER) 23880 L7,
(XCHk U A b No.060)

~ A (pb3 FHL gpt delta transgenic [p537*] K N pb3 KIE gpt delta
transgenic [p56371. B, —#E5PC) (20, 1 XiE 5 mgkg K&E/H D OTA % 4
BB OES Liz, Bzl e Lz gpt 2R ERMEE (gpt 7 v A) 13,
P53 DIEBLRBIC D LT NT IO~ T RZBWNTHEMNR A LR o Tz,
F72. OTA FrR1Y gpt R AT NS BIE SN0 oT-, —J7, Spi-Z2R%E
BHE (Spi-7 vEA) X, pb3KHE~ D RZBIT 5 5 mglkg HETHEM L7273,
PO HEBL~ U A TIIHINIE A bR hr oz, (BH 304)

(6-9) £t (MREE. RESM)

O mEsH
IR
SwissICR-~ 7 X (SwissICR, M, —BE% 4~68 0 (RHHEEED A 2008) )
IC—OTA 2% 30~6 mg/kg RETO OTA ZIEFeN ARG L T 24 B4 12 #
7|<f2|§0) R—= X2 U2 E LIRER, R—s32 02 OTA O HEICHEIEL TR L
72o WAL A b LA ER{LAY DNA B K 0L DNA {IWE@#‘F& PERRE &, /)
Mo, RIMECE . MRS, FIN. Rk k OGS IC B b vz, (M
255)

Zvk

Wistar7 > b (Wistar, B, —#£4JC) (20 X3 0.290 pme/kg KEHD OTA
2N 48 REE MR 1~6 MM, smflR NG s, 4 HERICOTAZ &G L7
v N OEREDEDTHEAD Lo, B EKOEKEIX, OTA FE& G O X REE
ERBEEITRD 0T, PO OTA IIRFUKFRIICEE I L, 6 %O OTA
/;af“ IZB L% 0.100 npglg L7eo7-, EE4 BEZIZIIMANOWFRETF = > 23 F

L, WRET 2= VT T =T E RIS L, Z T A RRED A

CTWa EEZ bz, MfFrIBlE oM., EHMROBENRD b,
(ZHR 256)

E344 7 v~ (F344., M, —#£10 VL) 20 1% 0.120 pmg/kg R/ H D OTA 73
10, 20 XiX35 HFB&RHFE OG- S, IMICB 1T 2 OTADIER AR bz,
10 HF AT 20 HE D OTA #5120 . KRIMEE, /MK &R OMER O 3 S DINTE
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WA R T RIEMEE Sy K OEERE & > > LDH & Y N-7 & F/L-B-D-7 /v 24
R = —BoEET =Y b5 X7 L AFH—F, =7 F-Ca2 /Mg2"
ATPase, 77 =27 X ) XTFHX—E K OYGT OIEENEN LT, 10 AREIX
1220 B [l @ OTA #5-TyGT iFME. 3 >DMMEIRIZ BT OTA FE# 5 D xf R
REICHE_AREICEM LT, 35 HM® OTA #5-Tlx, 1T A E DOREFETEMEN %
EELRIL L L 7o oz, (BHR 257)

SPEWag 7 v & (SPF WAG/MBL, #ff, —#f 10 U5) O£#H—(12 #Ein (i)
S O Ein—27~30 7~ H i (Zin) Z—»kI2, 0, 0.070, 0.340 (% 1;.680
pmg/kg AKE/H D OTA 7% 4 HEFRHIFE O &KE iz, WEED 1,680 pmg/kg
KE/HDO OTA #E5HET, OTA FEH G OXFREEIZ L ~F B 72 50 1 RN A3 A
Hivlz, OTA HBGHETHMAE (NINBEE & QUM OIEMIER) D22 faEae 22D
RBOHIL, BT > B 0.340 pmg/kg KE/HLL ED OTA £ 58 L 2T ~ b
? 0.070 pmg/kg RE/HLL ED OTA #H-HEIZI W T, i BREE & LRI E
BN A BNT=, (M 258)

Wistar-7 v b (Wistar, K, —# 8PL) 12 0.289 pmg/kg {AH/H D OTA X
I OTA R ONEMERRFZE DA IR U —ThHH AT =2 (10 mg/kg K&E/H)
DEOKIZE Y 1T EMARAOES S, BEDO N-AFIIL-D-T AT X 83

(NMDA) Z&EY72=v k 2A (NR2A) KO 2B (NR2B) # X7 HED
RO, BHEORE RS SRR L i LT OTA %57 v %’C“
. NR2A L O'NR2B I[ZHE R0 Sz, MEEO NMDA L7 4% —
FLECE R BRI 5T 5700, RAIRRRE IR T B A REE B X BT, ><7
F=1%, OTAIC L V& Z &5 NR2A KON NR2B B ZHEL7Z, (&
FE 259)

Q@ REHMH
- /n vitroiE&

b b (EEEFT . PERIAE], 27~33 . ANECRH]) RKEE ML) &40 HfE U 7o HAZEK
% Invitro T OTA LB LHR, BEA MLV ADEETHS ROS KN 8-
OHAG MNFEA S 7=, DNA HEISE IR Dy-H2AX BHEOEME X2 A v T
A DOFERITZ, OTAIZE D DNABENRAELTWDHZ EARL TV, Fiiglk
ATHDH N-7TEFN-L-v AT A4 (NAC) THILEET S &, OTA IZiFE S
% ROS 234> L. DNA #E il Sz, CDK4 KO A 27 U D1 # /X

JEOREBBA L, Gl HIEBIEOFEL L HITT R N—T ARED LT,
I ORERIE, —OTA Db FMMuEMIgickd 2% OTA O #EME—ROS FEA,
(i) DNA 54N GL HBER T AR b=V ARELE L TnbHZ L& L
TWie, (] 260)
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- /n vivoiE&

E4PPS

Swiss—~ 7 A (Swiss, M, —H& 30 VL) |2 0 X% 4-5 mg/kg fHEHAE/H D
OTA 73 50 HFEPENE S-S, EmtEndgiX o, KRESEM, MigER,
Jfi U o oNEREL, L Brucella abortas PUiREEAEHE K O ConA FIIFLIZ X 5 Rt U
VORERONEACSISICB W THBEZITR D Do T-, (B 261)

BALBle—~ 7 A (BALB/c, M, —# 8 PL) (2, 0, 0006, 0250 XiL 2:.600
pme/ke filEl (0. 0.001, 0.040 X(%0.400 mg/kg AE/HIZFHY) D OTA 24
Lokl 28 X390 H MR E S 720340 UE 400 pelke {AE/H
{ZH4 ), 250 ug/kg GO OTA Be58ET 28 H H LY 2:.600 pmg/kg ik}
D OTA #5#T 90 H HICEIREEN B L=, Blgtho OTA BEIX, HEZ
FARS L7z, EROY U EEEEIC OTA ORE I - 7z, AMmERBICAEIT
RO LIRS TZH, 25600 pmglkg ikt OTA #5HT90 H HIZ, OTA JE
B 5 O3 B AP OB A B A (K 20%) RO b, 28 HH
oI X IZM R O T U o SERICB(biZ AL ho7-, 90 A HIZ, 0.250
pmglkg FAEIDL E D OTA # 5B T BBEICH R TROMLMBTH S
CD4+/CD8*ifcd DA A2 ¥ N Al CD4+ KUY CD8+HEIE O EIG Db 7338
D HAL, ZAUE OTA 28 T A DB Db~ B 5 2 L AT E&E 2 b,
24 HEIZARE 10 TEo~ 7 A2 Y ViRkIER (SRBO) & fEEN#&S- L, 28 HH
(AR & AW C 77 — 7 kI X 0 5T SRBC HUiREAREN R b/ R. H
BRI PUREARROIK T RR O bz, —FH, OTA i, 41 v 7= Hy
A VA PR EHUF CHAE L=~ 7 2D MG PHURMGIC L E A RIF S o T,
L ORERIX, OTA ZIZ BN~ U RADREDGREKIEL (b I8, i
OTA IZEZMED B WRIEME CTH 2 = E RSz, (B 262)

o BALBle~ U 2 (BALB/c, M, —Ff 3 L) (I 2&ER2- 8=
OTA 7% 0.00018 (xfREE). 0.030 XiE 0.200 pmg/kg i, )T 0.005~
0.030 pmg/kg RHE/H O OTA BEEIZ/R 5 & 92222l 2 HERER G S
oo HAEHD] E'%WJ X, ETHBIEEONEMICHE Shic, REmTAEE 14
XX 28 HEIZEF I, R ﬁ%ﬁ#%ﬁméz}mto 14 H EOHEmIZEB W
C R H@H;%E;%&U%%L%nmﬁiﬂ@%z IEIFRD LN oTz, 28 H
HCiX. 0.200 pmg/kg fAEtd OTA BHHED! E@J% T3\ T M R R S OV
Fa BTt B O REMIZ X TENZEI 20% LT 67%#H 0 L 72, 0.200
pmg/kg FEID OTA KGR O R B Cix, Mg T Mz CD4 K O CD8+Hllid ™
BN E D% BREED VR EE A~ CTIRMEIANZ & o 7203, T A oo il e Bk & OV figk o
MR ILRR O b Lo Tz, REW O IESOIAR Y > Bk~ A R
= AT AW . 2 TN A (Con A) HlIEERMIAD A o & —
v A F2-20L-2) D4R, Y UiRImMMIEL Y ¢ v AHUR PR8 (Zx5 5 HLik
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RIS NTFF 2 F 0% 5 — (NK) MBIEE~OBBITZRD bheinoT,
RE~o OTA #5103, HEW o @iz il LaeroTo, (B 262)
v bk

211 HHOD Sprague-Dawle=7 v [ (Sprague-Dawley, M, —F#£4~5
JC) D=0, 0.010, 0.050 Xi% 0.250 pmg/kg KB D OTA 73 %FL 11 H HIZH[A]
Pehah, 75 14 A B O RBIIC OV TREEMMER N E S -, OTA
PG ORBMICERIL SN BB 2 SRR Ls, R8I OVEEMmIc s T
OTA O fH#EIE OTA O MBI L THIMNL, FL2E LT OTA 28
BT LIZEE 2o, WEmDY U RgEEEIT OTA &5V &L
R otz, 0.250 pmg/kg AEO OTA ¥ERE T, REMW O ML A /-
UAERY Yo B TA R (LPS)AINLGE OB ST, S FRBEC T B
L7z, —7J. 0.010~0.050 pmg/kg REAHFK G TIX. EWEMO MR & O
AR D Con A Tl #% O BATE SIS 1T FRBEIC R TAHEICHEIN L 7=, (3]
263)

Sprague-Dawles-7 v + (Sprague-Dawley, M, —Ff 4~5 JC) (T 1EREHS

Sl EET — 0 XX 0.050 pmg/kg ARHE/H O OTA 75 1 #H[HIZ 5 H OHE T,
RJERT 2 W R O RIIM I KBRS S, BEAFRIERED OTA 234 H
H-&hiz, OTA FER GBI GREOREMW ) b 3 L7 KB i&%ﬁﬂﬁﬁé
AU OTANZZRIEFR L TRV IEEE AR AT L < e, AR 4R E < BT
&Utﬂ%ﬁﬁfﬁ%ﬂ BHEO AFRIZ SN, REmck Tl 14 EI H. 22
HHXIX 13355 #5ﬁfﬁﬁ/ﬁﬁ>nﬂmﬁ;ﬂto KRERE, M ARSI < FERE,
AR L BHER O M AR AT BERICR T 5430 14 HH O OTA i
X, %fm%m 4.1+0.8, 130=* 14\ 64086 K (X 860+100 pg/L TH 7=,
WEW ORE RN VSR EEREICE(LITRO o7, OTA HAERTE

E<HEHETIE, Con A DOAEEIZLRD B, WAL O FESG DS 6 FEEIZ Ebi L

THEIZE)»7-, 5HBIZA 7% PR WA LAHRTHREL, D
18 H#IZ ELISA £ L 0 G 0Bt PRS HuiicfliZ M2 L7=fE 8, xtREED
10.720.45 (Zxf LA RTSRE < BEREIL 10.020.36 &, FLRI O T 23585 B i
7o 13 WHIZKIT 2 MO NK MIEIENEIC, OTA OFEIFRD S
T2o ARG TIL. OTA O HA R i<%iﬁﬂfﬂﬁﬁua‘: AL, mif&@%ﬂ
FBILY VRO~ A b Y = VRIS L DB A RET S R AT T D, (B
B 263), 728, JECFA TiL, ARBRIZOWT, 5 L7z OTA IZ DWW TOREA
IRIERD 2o T2 Z EERFERH L TV D (B 74),

SPEWag-7 v I (SPF WAG, ., —#f 10 JT) 412 @iim— Ciiis)
B OEin—27~230 7> Atk _(Zl) 7 v Mz, OTA %0, 0.070. 0.340 X%
1;.680 pmg/kg K/ H T 4 BRGSO &5 L, MEC L5 OTA O EE
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DEENTH DTz, 15680 pme/kg WE/E&Efﬁifﬁ'ﬁﬁi CHERETHE
iﬁébmﬂf%hto EHEOEER T v FMETIE, XEDTZOIZHIE/NT A—H D
RN TE 2ol WRED 0.340 pmg/kg KE/H SRR O H#R O 1.;680
pmg/kg RE/AEERET, TNT OTA G O B L~ T i h s 7
07Uy G OEDNED STz, (B 258)

FEnT v FOME T MizoO kR TIx, ARETFHEORD ZFR L, 1,680
pmeg/kg RE/HRGEECHHNICAER RV PRO bz, (B 258)

Wistar-7 v b (Wistar, #, ﬁi 10 PC) i 0, 0.050, 0.150 XI% 0.450
pmg/kg KE/HO OTA % 28 HMRR D # 5 L, MmN s Inz, =

ORERIL., OECD HA K7 A 407 (1995 ) N L7223 » T S iz,
2TO OTA H5RET Yac- 1 fifld (=7 R U 2 oSfEHESMAREE) 2k 5 NK
i 23 B fE IS A B L, 0.450 pmg/kg R E/A#FHRE TiX, NK
AARTEME IR SR I IH Sz, &% 4 BHAENZ HRBC THE L7127 v h ORI
Z AT HRBC (2% 2 FUiAsE A RE D i BR S U7k . Bk AR BT Bk AF
PN L7y, MEHICAE Tl e o 7o, Ml EME T-MRiE vt
0.050 pmg/kg HRE/HHEGRHETOART LT, v 787 7 — Y OREEMIX
0.050 }U* 0.450 pmg/kg R E/H & 58T OTA FEB G O REEIZ L~ BT
D UT3, 0.150 pmg/kg RE/ B o G2 TIRBAIT R o 7o, WERRERRE]

ZIZRW T, IR ORI 2 LT b o T, (B 264)

¥344-7 v & (F344, WERE, —HE5PL) (20, 1 XiT4mg/kg K&/ H D OTA
2 1 EBIC 5 HEOBEE T, 16 HEE G I ofER, B H =m0
DA EEOW D L OEFERRD SNZ(BH 191), 72, Wistar—7 » b

(Wistar, #E, —&F 10 PE) 2 OTA 2 15~450 mg/kg {AE CHREEE I T-
R R N BTN ORI ESER R Bz, (BRR 265)

=7 kY

=U MU (GEAHREAT], MEfE, —#F 10~222) 120, 2 X% 4 mg/kg
Bt OTA #3% 20 H#5-Sh7-, OTA BGRETIE, MR, Pl O 3o
TOUHGERR D U > RERAIRREL AN LTz, (ZHR 266)

=Y U _(Lohman B-975, PERIAE, PIEAI) 12 0 & 5 mgkg LD
OTA #% 56 HRREEE G Sz fER, OTA B ERETIX, MAEFDal, a2, B
ROy-7a7 ) v EBRED Lz, (BR 267)

=V U _(Hubbard, K, —#£100) 20, 23T 4 mg/kg kD OTAAZ
20 HFIREESE G SN 7ofER, OTA HGHE TITHEKFIICY Sk &% O
Hho IgG, IgA KO IgM 23 L(BMR 268), OTA 782 mg/kg ikl T5~6

21 OECD (%3t /I B HERS) DM OZ BVERR DT DI E DT, 28 H UERMERBRO T 2 b
WA RTA
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WG SRS #IERMMED N LI (B 269),

13 HE O BEEIN (Hyline W-36. —#£15{#) (20 X130.002-5 pmg/J8D OTA
DS S, 20 HEOBIMIZIB W THRERBRD T S 17z, OTA 5T
?ﬁﬁ%?i%éh?’:ﬁﬁﬁﬁﬂ’tt&777) F o R5EH IgG NAREICHED L, IgM
DA EACHIM U=, AR OTA ICRIES<BEEINTINSME L 1. 2 X 4
BE D=7 b U\ BIRIIAE KA %ﬁﬁu\tﬁﬁ m ARBRTlT OTA DOEEITE
5T, OTA OREIT a7 ) U~DRB T -BETHI EEZ LN, (B
270)

=7 M (ELHAGAH., WA, YERIAH., —# 10~25 P)) I-O0TA %
0. 0.5 X% 2 mg/kg &kl OTA =< 21 HREREKRS L7-fEE., OTA JE#& S
OXFHRRE L el L OTA #ERETIE, MG 78, U U RBRkEk, MR E
B, 777 VX v AERERENOMEEES G mEL Lz, (R 271)

DH¥

New Zealand White- 7 % ¥ (New Zealand White, M, —#£ 8 L) 1T OTA
20 X1E 1 mg/kg—giefifflod OTA 243-30 XiX 60 HREEHE S/-, OTA
B GHETITHRME SR ZE NI S iz, ARRPE R ~ OB IER O b o T,
(ZH175)

(@) #HREMEICHED OTAFHEES 1 IRURDEMIE (F)

- /n vitrostE&
a-VU X7 LA U EIBEIREL S E 72 SH-SYSY Ml (b NS ZEME H SkRR)

J O Caco-2 #lifi (& b RIS AHIRER) % 0 1% 0.0256~0.2uM ® OTA T
WL LT AR, MR MHEEDOREME TH D a-v X7 LA O 3t
EL7, aav X7 b A rDX—rd— "= iE, 0.1 uM BEL Y 0.2 uM
BEDY VY — LBOAIH v 237 B O LAMP-2A O/ & 10.2 uM £ D lamp-
2a mRNA O/ & B 7=, SH-SY5Y Mgz T 6 fEd miRNA (hsa-
miR-4792, hsa-miR-3196, hsa-miR-193a-3p. hsa-miR-6087., hsa-miR-
24-2-5p, hsa-miR-513c-3p) 2 FELHEIM, 4 > miRNA (hsa-miR-1271-
5p. hsa-miR-3607-5p. hsa-miR-99b-5p. hsa-miR-501-3p) 23 HALF L
7=o  (CHERY Ak No.227)

- /n vivoiRER

~ 17 A (Balblc, . —#&f 9 UL ; 4.5 mg/kg KE/HEED I 4 L) |Z
0.21, 0.5, 1.5 X% 4.5 mg/kg KE/H ® OTA % 28 H IR 05 L 755 5H.
1.5 mg/kg {RH/H DL L858 CEREIEMAHH L7z, 4.5 mg/kg KH/A &5
BEO 1L Lz, mEFH o OTA BEIT, HEICKFL ML, 1.5
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Fo4n U - BARFEEEMFAES
OTAFEANE (%)

mg/kg KE/AL FEGRETHKT OTA ZBH L, E& L, BEED F—3
S U AEENE AR AL & BRI O F v v KR EEESE KON R — X2 )
M=o —a BB I e o T,

F7z, v A (Balble, #E, —H£10JC) 2 0, 0.21 Xi% 0.5 mg/kg K/
Ho OTA % 28 HIMRR N5 L, &&&E5% 27 BH@EFEFHET Lo, mig
OMHIZ OTA Z R & FIEREIIIME & 2o, —FH, TG CiEH)
B (VA Y — X 7l HENERE) 2MET L, £/ BEE
DOF v KRR L, KRARRELOEHERE T, 2N TRk 18.6 &
W 17.7%. HFE 18.3 LT 26.8% L OME I 19.7 O 31.8% 3/ L7z, H
W D BFEEAIT 72 o T MR B RE CREIE R O T v v KR LEER BT
R=RI v ma—a VBN 26%ED Lz, EFHEOFHD a-> X7 LA V&
I%. 0.21 mg/kg ARE/ARET 50%DFEERIEN A R L1223, 0.5 mg/kg KH/
ARECITAEREMEZ RIS R oo, RERAIC L2 BEREBICE T LY
VEEL a- v X7 LA U, AEIRAFRIZHEIN (KA &R T 1.5 BREEMR/YI .
mAEET 2.5 BEKRGRA) Lz, Mk OREIZBITD av X7 LA v
X, BEHETHERMNAZ RIS R o, THMICBIT S aov X7 LA U455 1F
® CMA ## D LAMP-2A 1%, W &#EAFRNTHEAD (R ERET 20% . &
HERETH0%) L7223y, Hsc7013, HEICL D REBE RIS e, B
BOV UL a- X7 LA E, B, Rl TRt e & OV g CHEn L
72o LAMP-2A %, W/ (KA T 33%E4 . mHERE T 32%) Lz,
Hsc70 1%, BH5ICLDEELRE 2oz, (kY A b No.227)

Z v b (SD., iz, —&£ 12 PC) (2 0. 0.12, 0.6 Xi% 3.0 mg/kg fakD
OTA Z4Tik 6 H B 22O HIFER 21 HH £ CIREEH G L7, &8 D Fod OTA
IE< T, FNEEIRBIB 23 0, 0.008, 0.0393 XX 0.2036 mg/kg K HE
[BAEYC, BAWIMF 2 0, 0.0161, 0.0760 XX 0.3786 mg/kg {AH/H4H
YTHoT-, PR Tlx, 0 XX 3.0 mg/kg FIEEED F1 04 14 HIZE
5 HNEY OTA BEIX., £HhEh 0.005 mg/kg Kim (i RFRI) X
IZ1mglkg THo7-, £#% 22 HLUHK D F1 (KBEME27 DT, #E 10 P8) (X OTA
aE 0l e AR 7T HE THRE S,

F128 HiimDOMEMEK Y 35 HEROREDRE D BRI i L TIR T L7, 99
MR A T, HEMOBIROBEES & FFIZIB VT, 0.6 mg/kg faEFL
EREOUTALIRANE ERERIIIC I =25 2 . 3.0 mg/kg SRS ELREE
B LT, FilElCB T 21 EARE AR BOME T, 3.0 mg/kg fAEHED
21 HiIEC, MRFTAETAL CTh D BERMIaE T4 (SGZ) 12351 % PAX6 B
PERERE & Y TBR2 BEfifa, dikEIFTEIC 1T 5 SST Bitk=a—r KD
CHRNB2 (i = = — v o 23 5 FREEIC bl U Tl L7z, 3.0 mglkg flEHED
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OTAFHA & (%)
F121 H#nd SGZ IZ31T 5 MDA Bl e 3ot BRUBEIZ bbie L CHEn L 72, 3.0
mg/kg fARHED F121 BEO#RENC T DG EW L. Fomes DI O
GABA fFEiftE = = — w0 CHAEMIZBE T 2 828N L7z, 3.0 mg/kg fid
BHEE F1 OREIZ B W TR E R 7B IE 7 O Bdnf O 7 V5 2 U R
HEIR 7D Grial, Gria2 X O* Grin2a, v = AlkERL Nt f =2
SRRSO Tph2, Htria Y Htr4 W ONZ DNA EEEEE R T O
Oggl., Sirtl KO Tps3 BxflfE & g LT LT-, —FH., =V AAFEE
ZARREEE S T O Chrnb213%, *HIRRE L bl U T Lz, 21 HfisRFIc 8l
BLINTHEEEREOZIE 77 BEERZIZEE Lz, (TR SCHR No.3)

(@) RESMEITHKD OTAFFMESE 1 RUBROEMEINRE ()

~ /n vitroiER

3D4/21 Mifn (7 ZMill~27 w77 —HkER) 2 0, 0.5, 1, 1.5, 2,
2.5, 3. 3.5 XiX 4mg/L ® OTA T 24, 48 XL 72 Bl A ¥ 2 _X— g
L7-fE R, AT RIT 24, 48 RO T2 I TN 4, 2.5 KT 2 mg/L
PLERECHA L7e, LDH o, #Ei 3.5, 2.5 T 1.5 mg/L LA LR
THAINL7=, 7z, 3D4/21 #ild% 0 X% 1.0 mg/L T 24, 48 X% 72 WEff A
VX aX—Tar LIERER, PIRIEY A N A @D IL-10 L TGF- B 75 48
REEAECHIIN L7z, RIEF RV A B A > @ TNF-a KO IL-6 1% 24 HF#E#%
IZHRBEEMM L, 2Ok, BIFHICHD Uiz, #EEERTIE, 24/l A > %=
NR— g v LTIBICEZ @i 2 MR 80 L 7e 2y, 48 RFf UL B Tl
AR D LT, BREE/ S 24 FERIFETHIN L7228, 48 FEILL AR T
b Ltz, (OCUERY A b No.493)

(7) EEMROKEFF

[FHRLIY (Fedmfiis) ]
BIOSTEIZOW TR, B4 — 2 2 THERLS T30,

D OTADBEME FS U RKR—52—

AFHEEDO. 1. (1) OFIIERHR L TH D L oI, OTAREEICHE WA
BT =F N7 UAR—FZ =% LTIERESNAS ZENRINTEY ., B
AL PRAIAE 1T IRIRAY 72 OTA OEMAERIL, OTA H3UTA7FRHEE Hl A D il 1-f5& X
ITERICH D BT = A ks AT [T XD MNAMCBITT 52 L &
BT 5 LW I RE SN TV D (S 138, 140, 272,273,274),

Wistar-7 v b (Wistar, #E. VCHEAY]) BERMAEICHALEZSYET Y
— % il U CIRMIE ~D[BH]-OTA OB, BERENN AR SEME
(2 pH8 DA ITITEITEMRME . ~ Lo —7 FITHEOHEELEE T
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OTA @ﬁ%éllmm&bi‘oﬂ BWeN%E pH6 LK< 35 &, ERLOFALOIFEN
VISR (C B0 2 RN DEIE N Lo 1=, LIRS CITEMT =4 F
T AR — & ® OAT-K1 ., #prpiis it H X7 F K Himkk

(H*+-dipeitide cotransporters) 73 OTA OFRIVIZEHE L TWb EE X LT
(B 274,275), invitro TOAT-K2, OAT1, OAT3., OAT5IFONZE k OAT1,
OAT3 KN OAT4 & OTA ZgEd 5 Z &R IINLTWAD (S 276, 277, 278,
279,280), F7-. ZHUMEL P C 4 MRP2 KON MRP1 (., ITALRAE O
FRENRM TG OBIEREICFEE L TWAR, 2D & 7B OTA % i
ETDLZENRBINTND(Z] 281),

Sprague-Dawley-7 v b _(Sprague-Dawley, M, VCHCRB) @ JRHIE %
MBI OTA & 20T fnvitro TS A V% 2 X—2 3 5 & #laN ATP 23
BRI Lo, EARME O (S2) RUSRNm (S3) 27 AL RAs,
OTA DOFMEEI Uik bIRZMENE 1> 72, OTA © Z DO/EMAN OAT1 KO
OAT3 [HEHITHL 7Ty Rk Tfl&anz2 L X v, OTA 1T
PRAEER D Z i 6 AT =4 R 2> THIIBNICA D L& 2 b
72(BH 273, 282)

Sprague-Dawley-7 v I (Sprague-Dawley, MR, —FE% 5 JC) 2B WTHF
fige, Mg, M. +ZFEE. =, EE. KRB, DIREORIKEEICK T 5
mRNA EH &2 T2 FER, OAT1 K OVOAT3 (X B BB L, T~ k
T B EHET v MIARBIZEZREBLL TV (2R 283), C57BL/6 ~ 7 A
K129 = 7 A OAT1 ® mRNA OFBlEILX, XY LHENRL -T2, OAT2
® mRNA OB EITIIMEZENFED BT, OAT3 ® mRNA (22 Tk 129J
7?%?@%@ﬁﬁ%i@%ﬁW%ﬁ%mbtﬂ\CWBU6VWXT PEZEDS
HONIRINoT, (B 284), Wistar-7 »~ b (Wistar, MM, —FE48) O
TR IZB W T, ML I L0 OATL 1%, IfrRME DEIC S2 7 £
> P OMEREZ, OAT3 1%, S1 KNS2 7 A v b DAIERIZFED Hiv, BT
v Mz < %E‘%%L’Cb\to EEALT-HET ~ b TIE OATLI OFEIMETFTL, 0D
Ty b7 Rarregkb5ET52 12K -oT OAT1 oFBAEINLZ—F,
T2 haFrOFEHIZED OAT1 ORBUIFIZE T Lo (3 285), ZiubH DR
3 OTA BHEZ » M OFBRME RN ST NI 2R LTEBY, &
NFEE A 72 OTA OFMA OTA OEZMEIZEE L TW\D LB 2 bz (3
286),

@ OTADHEMNAMEA =X L

F o H¥EIZ OTA 257 5 L EICE M RR O b d, OTA IZX %.6%%75§
A& LT, OTA OFEMEMRHEIZ X 5 DNA MIMAD TR O DNA 8 54%
BIGEIEDIE), FEBEBHEDOA D=L E LTBRIEA ML A, m%ﬂ%@w
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72 A, HREESE & 7R b —3 ADE L, MAP X+ —E% 0D 7 IVREDEAL,
R b RYTOBREIKT., o7 A8AEEOEAREZ N TS, L
TliZENHIZET2ENE R LT,

a. BnEMRENAYELLTCOAI X LEIZRLZNE

(a) OTADXEBEE L & DNAST IR D S AR

DNA R, AEREY-SHIR AR E 2 LA R AIZ LV EE DNA SRS
LTAL D, FIIMATEZRRIZE Y DNA OA A LE S 30 CHREFAE ST 2R B3
FHRIND 2D, DNA KO EIL, ERAD) A7 HERE I TWD,
OTA X EZDORBW B EEE DNA ITFEAT 20 W TidkkA Rl 0N H 0 |
ATk D,

in vitros 5

NADPH, 7 7% RVBEDFEF TV YA, Ty b, UFFROT X ONF
g SO S 7 v Y — 2% VT DNA AIMEAZAICEE 592 OTA OREHEE
B3 82P-R A b7 ~XEIZ X D6 TS, RENEHE LR WS Tk
OTA & DNA OFIIMR L AE SN2 AR » MIA B> 7225, OTA % CYP
TN A X H =B TRENEEL T2 L RIAR Yy RO LT, (B 54,
287, 288)

OTA & DNA XX OTA EDNAE/ X7 VA F R&, Swissi~ 7 A (Swiss .
e, VCECARH]) X3 EFauvesdeBourgegnelff V3% (Fauves de Bourgogne .
M, VEEAH]) OBE 7 v Y — LfFE F T NADPH X377 7% N B E RN
LTA v Fa—varg4cFa=hL2RIZ, EfHE 2P-FRA KT L
HEIZ LV fEPT L7z, TLC LI Sz A4 > MiE DNA 0K & HER = 4,
ARy NREEAFLIZ, HEE L7z DNA 25 & L7256 @ DNA RO A AE
FEDRKRAEIZ, 126 F1{K/109 TH -7, DNAD4FEDOE ) X7 VAF K& H
WA, BT XTI T2 EHOWELGAICAR Yy RRALRTZ(Z]R
289),

OTA., OTBr22X|Z OTHQ & A v FaX—T g Lo — L[ 7= WI26
Ml (b MRUE S ERRIARE) KON HK2 ffid (v F gk Miagk) @ DNA %
AW 32P- R A b T ~WEIC K DT TIX AR v R Sy, OTB L&
FTA U F 2= g v LI ZHHHMIBERED DNA IZOWTIX AR vy b3 &
oty TOZEMNBLEZR LT OTB ICIXEENRBEEIEN 2 WE Lz,
(ZH 290)

B2P-RA N T XMETRIEIND ARy ME, EIITAF 7 T7=0 C8 &

2TUAFIT I R, AT X UCHMIOBEENRIICER L I(LEW
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OTA @ 5 (\HEHZE N L TS L7- C-C8-dG-OTA THDHZ LR I T
W5, OTA TS T2 ML NE RSN E Z D, OTQ/OTHQ
fefbig ot NAERT %, (B8 139,291,292), OTA £ X7 LAY RERALT
Y45 & OTHQ. OTB & 32 C-C8-dG-OTA } T O-C8-dG-OTA23 53 Ak
THZENNMR, UV KDY RAAXRT MUIZE > THER SN TE Y (R 139,
292,293,294), OTA & DNA % in vitro CHIRIL L7356, F 7o EkMiE C-C8-
dG-OTA TH 2% Z &£ LC-MS (2 X W /R &7z (2 293), C-C8-dG-OTA (%,
OTA X O'DNA %8k (I1) A A2, A A ITWET eV AF T F—F

(HRP) /H20s DIFEFTA L FaN—r g4 wFan— L[ mRITBNT
LR BT (B 139, 292),

OTHQ % FV 7z 32P-7K A 7 ~UL{EIZ K DT Cld, RENEMEL D72Vt
TTTLC EIZAR Yy 0RO LIV, ZDONIED in vitro T7 X FfgI 7 a V) —
LEZ L REHEM L STz OTA IZABND ER ARy b ER UL D 7frE
TholzZ &b, OTA PREFC L VEMEST OTHQ & 72 v, DNA &£
REFERRT D A[REMENRE 2 Hivlz, (B 295)

—J5, 2P-[R A T ULEE, ERERMRBRIETH D20, TLC EicHigs
D ARy M2k OTA 57 X2 Oy 1 & 7z Vil | @75%@
BHENEZAR Yy OV 0L, OTA THREINT BBEA LRSI X 5H
JAFEDORETHL L LB X LTV (ZR 296, 297),

F7-. NADPH, GST. HRP, KTV RFxI 7 —VEEZERMN L= CYPs K
BERENIET7 v b, B FOFEE O 7 7Y —2%HW\WT OTA O %
HPLC K O' LC-MS/MS (2 L Y fi#hr L7=akBr Cix. OTA HKDOIEMEX /7 v
OTQ/OTHQ I+, 7v MiflgI 7 v Y —2A kTt b CYP3A4 %
AW HE R, 4R- OH-OTA KO 4S-0H-OTA b CHEMRE SNz, (B
94, 130)

HiZ, HEZ > Mg 7 ey —A, M~V ABBI 7Yy —L4, T v NE
g7y —n, 7ux& 7700 HA&/EES T HRP 17#7E F C 32P-7K &
k Z ~L¥E K OBH]-OTA %2 7= invitroiRBRICEB VT OTA & OTA Y
@ DNA AT RRITERD B 72(B 0 94), T v b Xt MfREE 2 T
% [BH]-OTA L8 A v F o _X— g o LizfEE., [BHI-OTA & DNA OfE4
TR BN oT-(Z R 134),

in vivo s E&
Swiss~ 7 A (Swiss. M. VCECAH]) 120.6, 1.2 XX 2.5 mgkg KEDOH
=T OTA ZHiEEE L, 32P-R A ~ T L{EZ W TR/ 8. Bg. s

28 F A% 7T = DC8E OTAD SN AMEILE N LTS LILEY
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K Ol OTA #5- 24 FER#% 725 TLC EIC DNA fHIfk E Bz b b AR v
RO LNTZ, ARy FOBITEMTELRBD B, 2.5 mglkg RER5-7E
TR 72 FERIE F CB g OV g CREFEUE AR o 7 L DR 2 H LTz,
0.6 X 1.2 mg/kg REHRGRETIX 48 FFMBZIC AR Y hOFNE—7 L7720,
72 FEIRRICIXIE E A ERELLIZZ & L DNA MR MER Shiz &z
HiLle, ARy FORE XY DNA AKX, 7~40 fHI014/109 X 7

VAT REHEEF SN2 (Z/ 298),

OTA 253N/ 7 & (LA AW, PRI, BEHCR) 12-40.02
mg/kg (KHE/H O OTA %3 B 5 )>— DR IS E I N Dark-Agouti-7
v b _(Dark Agouti, M, JCEA) & (@324 0.4 mg/kg AHE/H D
OTA % 3 H 2 /iRl 1 & 5K 34 8.3 mg/kg KE/H D OTA % —
3 HM~—lfE O &5 )KL O—E344-F v ~_(F344, K, VCHAH]) 12-46.8
mg/kg R/ HD OTA 23 B 5RO 5 UK X » it L7z DNA %
e 32P-7R A R 7 LB X AT Cld, TLC ko DNA ik & & S
HARy NOLLEN, BEHEYE L L THWLTE C-C8-dG-OTA IZHY T 517

BSOS, B EN7AF Y ML C-C8-dG-OTA Th 5 & #L X ni-(B R
293, 294),

2P-RZ N F~ULEIC L W -—BALBle—~ 7 2 (BALBlc, I, —B£50) oo
OTA#:5 (]2 0.003.5~1.056 pmg/kg {KED OTA %, WA OESG L)<
£=T, BRIZCAR Y MERPRO LN EOWRENDH H (M 135), T, i
B217 B H O SWR-~T A (SWR/J, L, —# 2 JC) (2, 2.5 mg/kg (KED
OTA ZJEMENESG- L, 4 1 B B OEREY ORGE K OB lEz 7z 32P-7R A
kT UUEIZ L D ARy RBREDIT NS . FIER 5.2/109 KT 4.2/109 X 7
L AT RO DNA AR R v o3& Uiz EHEFFE N7z, TLC EO AR > M
YL L CTHUZ C-C8-dG-OTA D AR » b & [F UZEICERD bz & v 9 #H
ERHLHER 135)

—J5. 2P-RA R T YLEIC LY, ARy MERPHER TERho G b H
D, LAFIZiR D X 912 In vivo (28T DI IZ DWW TIE HPLC E&ET
LC-MS/MS 75 TlIfER STy,

E344-7 v ~ (F344, #E, —#f 3P0 120 XL 2 mgkg KHE/HD OTA »H
5 M. 2 HEMMEIR G DA AGRER N FEi =iz, T v MM OTA
Bk 72 B L & S iz, LC-MS/MS £ 8 32P-7R 2 b 7 ~ULiE % [
WT OTA ORI &2~ TR R, IRICHED OTHQ 2 S v, Mt Bl
K ORFIEC1E OTA 1T S =23, OTA O KT OTA ([ZBE L 7= DNA
FIMRITRRD S oT=, (B8 137, 248)

0 X1X210ug/kg RE/H O OTAZ90 HREE OB 5 L7z 3447 v b (F344.
M, —#E 5 PC) ORI ONT 0, 0.250, 0.500, 1:.000 X i 2.;000 gmg/kg &
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#H/H? OTA % 2 HHe 5 L7-—FE344-7 » I (F344. HE, —RE3PL) OFEfEIC
BiT% DNA A DAH R L E RN AR LC-MS/MS EIZ X Vi~ bhiz
(ZH 299), OTA OAMRIZIIT 2 PEHEE K OV HL A 54412 32P-FR X T ~L
FEICE VR ESNT=FRICB T A MK EBE SIS ARy MEROER S
FE 300, 301)ZBE LT, 7 v ME OTA K#&&ED 72 % IC L& S nT-,
OTA @ DNA fin{k (C-C8-dG-OTA) ix. OTA %# 90 Hf#& 5 L7277 v hd
g S I3 ST (BHRARIE 3.5 ~6.0 C-C8-dG-OTA /10°DNA X 7 L
FF K). £/-. OTA % 2 HEEKE L7 v bORE» S b S hoT-
(MRS IE 1.6 ~6.08 C-C8-dG-OTA /109DNA X 7 L 4 F R), F&HHIT
PLEDFERIT. OTA OFN AMEE & B~ DB OFIZ DNA Hbuﬁ:ﬁ/ﬁk
MEENRNZ LRI 5L LIc(ZR 299 . Zotric>nwT, LC-
MS/MS »7 v~ 757 O —271%, OTA &£ DNA OHFR/EEERET D
HLOTIEZRWE WS BfiES & 5 (3 302),

£344-7 > M(F344, fE, —#E4 VDIZ[BH]-OTA (1 mg/kg FEICHY) %%
AP 545 in vivo SREROFE R $E5- 24 FEf9#% 1283 % DNA & [BH]-OTA O#54
R SN o7, BRI, 2.7 0 FAIMA/109DNA X7 LA R Th
STz, FCH TN ZRHNT 32P-AR A b7 LB X0 b L7ofE R, OTA JE
B 5 OxHREEC L. OTABRGRETIZ AR Y FRENEIM L 7=, 20 32P-K
AN TYVETHRIE SN OTA B5ICX 2 ARy o, OTA 23EE:
DNA [ZFEA LT R TRV E B X BT (B 94)

¥344-7 > & (F344. #E, —#E 3P0 12 0 XX 0.500 pmg/kg KE D[14C]-
OTA HLEIRE O H Zdv, 72 KEZIC LB Sz, I & Bl o BiEE L 72
DNA (22T AMS O &5087) (280 14C REZHIE LR, Biito
Lt B el L s e Bz 1 UC RBEOHMMNED behroTcZ
LD, DNA MBI (BRHBRA =3 IA&/109X 7 V4 F R) &
2o (B 137), 728, EFSA TiE. Z OB A2 M4 2 ECoOMBERE L
T, 1300 Tl OTA #IE< BD 24 11412, DNA NHEEESN TV DI
L. ZORBRTIX[4CI-0TA % MR E TR G Lz 72 FEf#ZIC
DNA DHBEf SN TWDH72H, DNA fHIMKMEE SRR’ H 5 2 L 248
L TWD, (8 200)

(b) OTAD in vivoZEERE

F344/NSie-Te (ept-delta)—7 v + (F344/N -Tg (gpt delta) . MEmE, —F£5
PB) 120 XiE 5 mg/kg flkHHE : 0.36 mg/kg (AE/H ., M : 0,38 mg/kg (AHE/H)
® OTA % 13 HEFIREEE G L, B s BLARRR F R A M OVAE B nit%ﬁrb)
STz, OTA & GHEOMEME & H 1T G1% 4 B B IZIXBEIESEE SN B o w1
BRI BRI 7R b= A B REE A K Qe fa b 3 R 6 %;mto
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BT v FOEREE Y DNA ZHiH L CLAR—¥ —8n 1 D S ZERE B K VR 2k
ERZFRTFER, OTA BHHEEERGHICEITIA LN o TR, B hssE
BN @ oA A 4B L CHE L7 DNA Tld, FERGHECH T Spi-Z28 B4
MABICHEMLTEY , $ENETRERAICRIEREBE L TND Z LR
I, KETIL, OTA LEXDOREIEEROFEIIRDOONT, HELOFEE
PANEPAS B Lﬁﬂ‘%/ﬁﬁffﬁf XZEN o T2, (B 253),

L7 —FIc & D BTSN ISR D OTA OIER A B =X L%y
?ﬁiﬁ%?ﬁ’]ﬁﬁﬁ ZE VNS AT —E344/NSte-Te (aptdelta)r—T v b

(F344/N-Tg (eopt delta) e, —RESPE) IZRIAED OTA 4 &S5 L
TRE R OGS BN SR DS RS N i Sz, OTA
B G X0 B AN E S R RS E BN L7 01X, DNA ZARHUIMHE ;EI

(Chk1, Radl8. Bripal, Bree3 %), fifu)JE#Wi{EdE, DNA HESEZI
72 Go/M $ME ILFEF. Bel-2 7 7 XV —BIBE TR OB AMEIEE T pd3 | ’4%5
BT RETH 72, OTA 1L BT L - THESES 12 DNA ST A3k
Z V. DNA ZRSHUIWEE ., FrlCFERFAH 2 2B LU 72 B s T OB HE
ENDZ LI R Z 2 LT EE R CREE BB AE L TV D & HER
SRz, OTA T K 2 Hlia R K O Go/M #1511 35 %8 B E & A= D FE BLEE N
X, MEBEMHORES R A RR L TEY, EREAROFEICEAG LTS L
Bz bivic, (R 303)

[B&RE] > & (F344/NSle-Tg (gpt delta) . M, —#F10PC) (20
0.070. 0.210%1%0.630 mg/kg{A®E/H DOTAZ 4R O&E L, OTADFEN
PAERNL Cdo 2 B BEE N E 2 8B L Tkt & L7, Spi-7 v & A 0)#*%
FZHDOLETIOZE L FAETH Y . red/gamBisFI12BF 5 KR (>
kb) REERZRLTZ, BHEINE TOm vivoa Ay N T v A kDNA{E\{@—/
EEBEMRNAK % "7 ERBLOMRAT 2 LToAER., 2 Ay N7 v A B
LA T ay bR LRI X D y - H2AX G M gk K Y~
VRTE LSV DOEINE TR R AEERIERAL T ODNAD ARSHEIWTEE %6 53
R S LTz, FHERL A 2 (E1E B E R 1 O Rad511%, 0.630 mg/kg K/ H
FECTHAM L, Radsl¥ v /X7 E L~V B ERETHEIMLT-, RadlS&n+ b
0.630 mg/kg A E/HFECTHINL7-, Bripli#fz+1%. 0.070 mg/kg K=/ H LA
FRETHIN LT, FEHEFRER G BB T (Xreed, Xree6)e UM Lig4) (1318
MU 727z, AR E R A T Cid, G2/IMBITIEIRIZB 53 5 Chek i
{57-730.070 mg/kg K/ H LA ERETHMN, Weeli# {5 7-530.630 mg/kg AT/ H
BECHIIN L 72, SIG2HNC R S-4 % Cena2i&i s+ 730.630 mg/kg A/ H R TH
. CdkIE(x+730.210 mg/kg A5/ H UL FRETHANL 7=,

fhiam e LT, AWFZETIEIR N AHEDOTAN gpt delta” » F ODDNADJE A
PAEHIENLIZDNAD AU 2355 5 2 & 2 fIZ R L=, OTAF%
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DNA " AREUIWHILFICHFEAH Z 12 L > TEE I L, /R E L TR
RIBERIZON D EEZ BTz, Ok A FNo.265)

OTA |2 X 0 Bt & o8 Ja@ s R a2 s AMELE R T ps3 (R D BaTRED
REANFEINTZZ L LD OTA OFET 5 DNAHE, 7R F— ZARVE
REFR~D pb3 OBG 2D BT, vV A (pb3 Bl gpt delta
transgenic [p537*] % O\ p53 K1H gpt delta transgenic [p5371) . I, —HE
5VC) 120, 1 XX 5 mgkg (KE/H® OTA 7 4 HfE &K G Sz, OTA %5
IZ& D, WEps3 3 EL~ 7 ADBERIZ I T D ps3 DIBANTHFEIND Z & DR
ENTz, ~UADOENAUFAETH D5 mg kg OTA B ERECB W T, pbs3-KiE
VU ATIE Lpb3 BB~ AT R b= AR VPEREOHB N EEEN E
SAFIZHEIN L, REICHERD bivle, ZERFMHRBROMER, 5 mg OTA/kg (K
[H BHHEOBRBIZB T pb3 BBLL ORI~ 7 AT HGRERITFE D b
IR Te Dy, Spi-EROBEIL ps3 K~ UV ATHEICHEIM LT, FHLIX
OTA 7° DNA & " AREUIMHERE T3 1T D FHFRIFH 2 24 L T DNA 7(9%5’55?%
THRREMERH Y, ps3 1L Z DimEE T OTA OBEEMEEAZMEHI L TW\WD L
B xT, (BH304)

b. FELGEMRIPAMICEIMEBEL L TOAH XL
(@) BIEX LR

OTA 7 invitro x (N invivo CROS FEAZE#J L7= DNA, % X7 'K OE
Hoffbasl k42 & 75@&%37&“(0\50 if_ in vitro X O in vivo ® =
Ay BT vEAIZBWT, OTA OHEMEFHIIZ DNA HENRBO LN TED |
b SV CHEEERBb s I VR ERI L ChRET 5 Fpg
1% EndollIl ZLERIC LV DNA HBEOREN A B ILT-fERIL. OTA 23 DNA
EOBILEMZHRL TWAZ LERB LW ((5) BEinmEsl), OTA
2L DA L AL, BERICBDTERGENORED L, REIFOE
FBIEROBIEA PV AFICL DY =R T 4 v V7 IRA D= XL T v N
B OEEFBICEBERERIE R T T o0 ELH D, ROS OEADH
Ke LTI, FeA Ay, /70, LA FLVRISEEDIK T, NO &RkBESR OO
O TH D INOS HHOMMENRE SN TWD, £, BT, ~rAF
VHE—ENEEICHEET DD, 2P IR A T ULEIC L 0 BIER S5 DNA fF
IMAERGEL OTA £D b0 Tl <, REEBRLSE (LPO) 235 L TWwWs
AREME DB X b b, LPOICL S DNA#HEEE LT, DNAHODO2-FA4X 77
J D 8D LD 8-0HAG K O=—7 / HiHk7 & DBt DNA kD
R N HRE OB L fi# TH 5 MDA & 77 =2 ORI X D AR
5T S, (B 235,305, 306, 307, 308, 309)

OTA T & 555’%?@ A DOREETEMEIZSW T, OTA & Fe3*t#E AKX 5 ROS
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FEAENEE L TCWAEENHDH— T, Ferb OESIEEZ R LRV O-TF L
7 =)L OTA CTHRERILREDOLNDHZ XY, Z6id OTA OERIZIEE
HLAWEW HELH DL, (B 310, 311)

in vitroiBx

LLC-PK1 fifa (7 & B g A bR hlfiiaik) % OTA OAF(E T ChA
X aN— gL, BIEA R LRASERTHNSNTZ, OTA L, EEEKFRIC
ROS OFEAZHIML, 15 uM @ OTA TA U F o X—3 g VERT 5 LI LN
IZ8AFY 7T = HDERMDFRD N HELHI TH D NACIZEL > TZ D 8-
IV TT = ORI S N, (B 312)

BhgIZ B 5 OTA DIEA A 1= X L EFH~2% BT HK-2 fifld % 50 uM @
OTA & 6 X% 24 WA v 2 X—3 a9 U L RN ERFREOEA
DSRNT STz, AIBRAETESRIT 6 BERTZIC 83%., 24 FEFIZIZ 53% ThH -7, 6 FF
#1712 DNA OELAIREOHIN & 2 ROS OpEAENEINL, ROS D pEA I
53425 hay R 7TEAMEEREFE O mRNA %’%fﬁiﬁbm D Hivlz, 24 IR
M 121X, ROS UL K OER{EA) DNA EEDOHIN & iR b A b L A SE R
DEIEFIEERDOEENMNERD Bz, DNA HIKr-CA AR 72 £ o DNA 151
X0 FEAEE S5 M E B UL T R b— v AR EE A O H BRI
B SN2 hotz, (B 238)

[EnzR] HEK293Ma (& ARV E MR m ki) %0, 0.125, 0.25 X1
0.5 pMDOTA T24 IF4A8HE/ A ¥ 2 _X— g v LI-fE R, (KEEHERNF
la (HIFla) # /37 L0324 #£120.125 pMEETHIAN L T, 48[
#120.125 % 00.25 uMTIK F L7z, HIF1la® mRNAD#E L, HIFlad ¥ >
NRIBOWBEMBE Lo 7, BE—Fi a7 X 3790 kDa (HSP90)
IX24HF M IC 2 TOOTARE THIMN L7-, 48FERI#ZIL. 0.125 pM TO AN
L7z, BB V@imiEEER1 (PDK1) X, 24FFf1%120.25 % 000.5 nM CHY
L., 48FERE#£120.25 uMTIE F L7=, M N MasEsEA 1 (VEGF) @
mRNA L, 24FF120.25 % 100.56 pM T F L. 48FFM#120.125 X 180.5
uM T L=, FT 27 3 —3 v 7R B (TGF-8) O mRNA7ZJN 48K
W 0.125 YMTHEIM L7z, =V 2aiR=F > (EPO) 1%, 24FF#%ICH&E
JAEAFHI I A B 2R L7=72%, 0.5 pMTHA L7, — 7. 48E:f#412130.5
uMTHIN L 7=, MINATPE I, 24FF# 1% 00.125 uM&UéLSH%EF'Hﬁ?& ™0.25
uMTHIINL 72,

LB, B FBHRIZEIT 20TAL REERISE & OFBL M AEERNZ R LT,
HEK293Hifa CTix, 24 OOTAIX < FIZ L0 by - REBA F L 2D

24 77 = O8N END L8 FF Y I T = e b, ROSICE Z2DNARLHEED~—H — &

InTV5
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BEMRIRBRRENET, L BRI &L VW VEGF, TGF-8,
EPO&&@E&EI%:Q{K%@%E@%%%@L\ ;%L%O)Z%ﬂﬂiOTA@%‘@isct
OFEMN AERE~DE 52~ L7z, (CCHRY A FNo.427)

[:En%n 2] LLC-PK1AINE (7 & (LR A Ml B skkk) 2013100 uM
DOTAT24FEM A > F a_X—va VU THMIIRARET v A 2% L, 0325
UMPDOTA T4 A > FaX—=2a L LTCEDMDOT v A ZFEfE L=, 25
uM®DOTAIZ < & CTCEPOOmMmRNARE MK T L, TGF-81% VB2 mRNA¥ H
NI LU7=, F72. Nrf2, NAD(P)H= / Vv R{iE %1 (NQO1) K O'HO-
1OMRNAFRBIME T Lz, {LZRAIINeR2Z2TEME LT 7 x 2 75 000 g2
D10 pMiRE TO6IRFFATLEIZ L v . OTAIZERK 2 TGF-81 mRNAD FEH
HEAIEl X =, OTAIZEK T 2 EPO, HO-1 X U TGF-820 mRNA% B
DI EEZ T lehoTz, —H. 77T /7 UA LA KD Nrf2o 8 Fl 5 H
. OTAIZHEIK T 2 TGF-82, HO-1}% O"EPO®DmRNAD I B AL Z il 72
LREEESHEL, £/, HO-1OHEFEA THLAXTr hARLT 4V VX

(SnPPIX) %, OTAIZH[K T 5 TGF-81 % OB20D mRNA D F& HiLHA N 4 B 58 &

B, 77/ UANAZHWIZHO-LIBEFHTIE, OTAIZER T 5TGF-81 %
UB2OmRNADIFEBIE I A 4L S ¥ 72, 100 uMOOTAIF < 8 THllfa A 7R
KFL., 77/ UANVAIZEDNef2 X ITHO- 10 FEIF B 1L, OTAIZEKNT S
IR AEAF RIS T 288k S 7=, —7J7, SnPPIXIZ X 2HO-1fLE X, 100 pM®D
OTAIZER T 2 Ml AEFROE T 2R 7z, 100 pMDOTATA > F 2
— 3 VHENC250 kMO T 7 = r %3 3 (DFO) T3043 X1%1,000 uM D N-
TEFNLIAT A (NAC) TIRFRIAMLEE L7z fE R, OTAIZE[NT 2 ROSHE
AN 28 S B 72, NACKLHZOTAIZ & » THR SNl AFRICT &
OVHE AR 22 PE S 0 2 8898, S ¥ 7=, DFO X IZNACMLE L, OTAIZEK T 5 TGF-
B1 % O'TGFB-2> mRNA D FEBIE N A #1fil =¥ 72, OTAILmiR-17, miR-192
S O'miR-200b % O miRNA D5 8L %4 Jil ) S 7273, miR-29a, miR-34a K& O}
miR-129-5pl 21T A4 5 2 72 r o7z, *HERAYIC, OTAITZmiR-132, miR-29b,
miR-29¢ % O'miR-200c D ¥ EL & 753 7=, LLC-PKLMIC, #rRey7 7 v #
I (PimiR-132F 7213 HTmiR-200c) & F T AT =7 % L. 24511
25 pM OTAT & BT 240FRTALEE L 7245 2R . miR-1320[HFIZOTAIZ & % Nrf2
mRNADK F 28l L. miR-13272\> LmiR-200cDLE L & $ 12, OTAIC X
HTGF-B2%BLOH M Z 1 L, OTAFEEMHROSHEA A E LT,

U EXY, OTAD 7 Z AR F R SkOMIIZxT 5 @M, Nef2iks
L OHO- 10N L D PELINE O 25 LTHE T, ROSFEADHME %

T EE D ML I C % 59 2 TGF-BR B OB MAEFHES 5 - L2/~ L=, OTA
IZ X AROSFHEIZIL, kB XTIV Z F 4 NEwMEORGE S B 54 5 nRetE A
RENTD, F7o. Nef2O R BLEEE 2 LD 72 WIEHALIX BN R B RER) Th
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57, 52, miR-132DFHFHFENOTAIZ X ANrf2Jl/ N ICEETH V|
HO-1 R 8 1T miR-13212 £ 5 Nrf2j#/) & miR-200cH Nz & 2 HO- 140l &
WO N, L7228 CAE T 5 Z &I L7, miR-1328 X TU'miR-200c¢? [A]Rf
PRI L v . OTAFEEMOROSEA O & TGF-BFRE I ML INH S iz,
IO FRIL. OTAIZ X 25 b/ SEMMfl OB\ EM & | Z OB & L
TmiR-132% L U'miR-200cD 52~ L7z, (SCHKY A FNo0.488)

RL-34 #if (Z > MATHIIEERMIARR) . 7 v MMREEIFMRSOLZ > b
NRK fifa (B i i R A BRI Bk iaAR) % 1.56~6 pmol/L @ OTA &
A X2 X — g VEEET D in vitro REROFE R ML OB LA R LA RE

2B 5 L TV A RS R 1 Nrf2 OIEPERE & 2, DNA Of{LBEEIC L 51
FEEIEEBAL DOFE D ZRD H L7z, Nrf2 R OIEMLAITH 5D Cafestol &
Kahweoll-Z HH W2 gTLBIZ L0 246 D OTA OFENIESND I b,
OTA LA R LAWKk T 2AMKOPIBICERH ZRE L TWD Z &Rl S
nic, (R 313)

[EMZIR] Verofihs (77 VU 43 RU VLB LR MARE KR 203
10 uM (IC20) DOTAT24BEEA v ¥ 2 _—2 g L-fER, 10 ]MDOTAT
LDH B H K OB ASER S PE A S BN L 72, 10 kMO 7 v F U RILEIEL, 2 b

DAL EIHI Lz, £/, 10 upMDOTATI10, 15, 30, 45X (X605 M1 > F
aX—T g LIERER, 165011 fHﬂBﬁVﬂﬁw/?Aﬂafz’Mﬁﬂbubto if_\
OTAIZ X DROSHEA B A »F 2X— 3 VEIIR154y T £ W 3055 # 12
L., FOBRRKEIZED L, 7T i LiéHIJ@ [N néﬂﬂﬂ’jﬂﬁﬁ/l//
U AP & "ROSFEAE 2 L7=, OTAIC X AR ERER{L K OV Y 3y
B NVAR= AL G 7 v F o ORHLETIH S vz, 612, OTAC
L DN OGSHEEE RV &, 7t F R THf Sz, OTALE T
P LEERE O RB D ZE T D ERMBNTWDN, 2D OHRbESR %
I— N T 28EFHOREBEFEICLVMBEALY Ny 7 RABREE % &4 3 % Nrf2
X, OTALEECTHIAL WA L, vt TF Uil c®EinL7=, 7t 0%
OTAFEHMED I F 2y R U TEM O T 255 S 7z, OTALEMIE CIX
subG 1R O E G 23 % BRI N CRBRAIICHIN L7z, 7t T Rkt
MM CIE, OTAMLFERE & Heit L CsubGlEHII o EIA 2 KgIZHA Lz, &

HEHMSIG TIE, OTALBEMARIIEE Y L 7R E DT R h— v AR
R LTZDN, At F URITERIZ K-> TOTAIC L DT L 7R N A LT,
TRV AOPB ERMG EZ AT ET 7V c F LV ERTF VY
LeTuvAf RO ZEHPEEEZ LR, OTALLBEIZ LY | e itx 215
T AR = AW e O A A R T T AR R — 2 A R s L7,
Tk TF URMLEI TR, EFRREREZ AT L2EEOEN B I, OTAWL
FRIZ X v Caspase-9. Caspase-3. M U'poly-ADP ribose polymerase (PARP)
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DE N EIERNEIN L=, e F URiEIc LV RE ST, 3 A Y

F7 vt A OFEE, OTALEIZ LV DNABENEEM L 7=25, 7/t F U aill
BRIZ L - TOTAF B EDNAEE N D Ue, IERBROFE R, OTALPRIZ X
0 NEHBUBEEE NN L7228, 7 v 'F U RIHLERIC X - TOTAFE R O /NMEH
BUSREE 3R LTz,

AWFZEDFER NS, OTAIZVeroffiflic B W TEL A P L AB LT R b —
VAEFET LN, mOHRILEEEZ L O LB F U DOFEEFTIE IR S OEH
D S5 Z ERH L E R o T2, OTAIFMAEAFE O T L OLDH K
HOBMEZSZEZ LR, e F o aionb 2 EE S5 2 & Tl #
ER %R LTc, £72. OTAIZROSFEA, MEANAL T T ARED LB IO
EE IR EFH R T DI LTI VLA NV RAEZER L2, FArteTF iz
NHEMET 52 & TOTAFHRMER{EA ML AZBM LT, Ziid, OTAIC
KoTHELLZTZY =TV INBTNETF ALV END Z L ERLTVD,
E 512, OTAIENrf28R GHRHE 2 Pl 3 5 3, 7' F LR 2 16 b5
% Z L TOTAIZ X D i b B it o Il 2 e L=, Iz T, OTAIZX
Caspase-9. Caspase-3. PARPD I NI X O'DNAK Tk &2/ L TT7 A b
—VAEBET LN, FLEF TN ZMEIT S Z & TOTAFE RN T R
F—3 2 ZBWE, & 512, OTAIZDNAEE L L OV 2 5 & 23423,
TEFATI N EZEB L, OTAICKH T 2B mEEEHEZ R Lz, (B
JINFfERB L No.13)

LLC-PK1 #ifa%z OTA DIFEFTA U F o _X— g 8238 L Nrf2 # 37
BOBNBITR O N7 o AT, Nrf2 a1 ONCZEOEMTH D GST KO
YGCS G T DRI IIFET OTA OFENFH 57, OTA (25 uM) 13,
Nrf2 % U X I7EOBNBITE b7 U AEEEZIR T S, KB s OB A I
L72(ZH 314), Ffifa+F O ROS L~v (Z7a—H4A KA N —THIE) O
JHEFE2Z OTA (1~2.5 uM) 12X > T, GST &7V EFF L~ A F T H—F
DOFEMAR T2 OTA (10~25 pM) IZX > CTENThEI &R Z Shi-(ZR 315),

HEC293 ffifa (& RGBS fifark) 220 uM O OTA & 2 FFfE A > %
aX—vgrfsa NP AL I bar RYTEEMZ (ATm) O
D ROS FEA KON FE I NI-, o7 4 — LTI, #WENIC
b RITIREBTLE ORIV ERBOEACERANTER, I a7
B AR, XU BROE, A L RANEOFE, LSRR D 66
YD X R EDORBEEBNBD LI, OTA OT KR b —T AFHICEG L T
Wb EEZ BN, PIRIEWE TH 5 NACIZOTAIZ LD ROSFEAK A Tm
OWAHEMHE L, OTAICE DI har RUTH U RIERBFEDIIEALL %
BHnZ, 2Ry, FE 51X OTA oFMICIiE, S har RUTEML
72 ROSFEAKOT R b=V ANEELTWD EEXT-, (B 316)

129



© 00 1 O O i~ W N+

O W W W W W W W NDNDNIDDIDDIDNIDNDIDDDDN H = e e e
N O Utk WNH O O 0010 Ok WNEHE O OO0 Otk W+ O

Fe4lEN0FE - AREFTMRAES
OTARH & (%)

[EMZn 2] HR2MAE (& hITAr R E R R skak) K& O'LLC-PK1AH
o (7 2 SR PRMIE bR AR B Sk EE) % 0.00195~3 uMDOTAT6, 24, 48X
L7205 A v 2= g > L7-, HR2ZHIFEDICs0lE. 24, 48K ONT2HF ] A
V¥ aX—T g U TEREN2, 0.382/%100.125 uMToh - 7=, LLC-PK1if
DICs0lL, FNEN3LLE, 2K pMTH 7=, EH SOt ROSHEAE N
L7z, ROSHHMIEAZ R#ET DHUILMED N XTF R ThHLHIE S
NEF A (GSH) 1%, HK2HAE T48 & NT2HF[M #4212 F 4120 & OV15%5
Y LTz, 7% HEOLLC-PKIMAE CTIXGSH L ~L & L L > 7=, ROSD
R B b D hiLEEEDO X% 7 —F (CAT) . Zva—Rx-6-U BT e R
a7 F—+¥ (G6PD) . I A ZFF L~ FF X —F1 (GPX1) . A& F
FUBIEHE (GSR) KA — R—FFH A4 RF 4 262 —F1 (SOD1) @
BRI B 2 WML CHIE L7245 5. LLC-PK1fijd TG6PD&EIR 1736 K& TN72
RFM IS BUR T . GPX1IER T2 M #Z IS BUL T L7z, HK2HIRIZEB W
Tix, GPX1 BB FDOAHNT2RFR-IZIZHBUL T L, CAT. GSRAKUSOD1ER
T LARBEI L7,

PLEXY ., 7/ NVEBEOOTAIZE bHKOHK-2MM & 7 % Bk DLLC-
PRKIMIIIC 72 5 SOt 2 72x L, OTAIZHK- 2R IZ BV Clgfb A b L A g5
BT ERRAM SN, (CCHEkY A FNo.165)

[:EMmsn 7] HEK293#ka (b NGB MALH k) 20, 0.01. 0.1 pM®D
OTATS8FFfH]A > FaX—Ta V LIERE. TR M= A 7L ditix - —
Y1 (ASK1) #EMEiE, OTAOMLBRZ IR TE— 2712 L, £ OBRREIITI
U7, RNATWIEIZ LV 815138 %2 % 7 % Short Hairpin RNA
(shRNA) ZHWTASKIDREHZHE LR, ASKIDOFEH L ~L7)354%
W U=, DCFH-DAH Y EIZ X - THH &1 2 ROSFEAIZASKL shRNA
Mo Cid Lz, F£72. ASK1 shRNAHIE CT R b — A O TH 5
S b RUTEENM (A¢m) OERTFAILELE, ITRAQEE R T A7
AENTOFER, OTAIZ BIC L VRFED T /7 AEFNZ —B L 72 \WELYI % £
A 27 Z 7 )V shRNAMI I T33 M8 (13 A B I, 2008 N HEHALTF)
ASK1 shRNA#HE T248 (8fEAFHEEIEI, 16N RBRT) D& N7 H3E
Bz~ L=, ASK1A RS- 52 DAVIDREREIEIRIC K B /8 A 7 = — BT 12 &
D, 24FF OOTADFFHHNEL BIC L WV mRNAR T T 4 v 7 X7 LA
NAGH. Aif)E ], DNABE, IBELKNY RZ o7 RN EEL %),
ZDETOMRFHRRIEIC T HASKIOBE G N RBENTZ, AT T84V —A
RSB T 2 2 R BEDIZE A EIZOTAIXS BIZ KV BBUK T L7243,
Z DO HIZG2/MEEST OFHEIR -+ Th 2 Mk A& Hskk % - 78 (CDC5L)
DRI,

UEEXY, OTAIZMILA P L AFEELI L TASKIZTEMHILL, S 51
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ASK1H H/NWROSEADHIFICHEES L CHMEE2RET 2 R E N, &
ML & 72ASK1iZ, DNAHEE (X7 L4 F FRGEIRESE) | iREfTF= v s
RA v . DNAEEHME., RNAGKIELE 2 CEBORKEEZB L CTT A h—v
AEFHE LT, DNABERAE LD EMIBEMT = v 7 KA MEEKE %
EEHhL, BEICKRLEGAZET A b= 2AREM SN, FRFIZ
DNA#EEIFRNAG K ZIHI L, ST A b= ABE BT ORBK T 25 XL 2
L7-, (kY A FNo.297)

ZD1EN>, HepG2, Caco-2 FEDIEHEMILIL VT v M AREEHE PRANE ML % %
A= in vitro EBRIZ X - T, OTA OFMEICKHT B (LA b L A DG R
ENTZETHHMANRHEEIN TS, (B 310,312,318, 319)

in vivo i E&

Wistar 7 v b (Wistar, #, —#£6 L) (20 X% 0.289 pmg/kg (K8 D OTA
2% 48 IR 3 R &G-S 7z, OTA #4545 1 AT SOD kU h &% Z
— B AR TERNT L EMRIR, BAKR, 7 L7 F =2 MAEKT OTA DR F kM
AL L7z OTA OB BB ST, ZubDfERIE, in vivo ® OTA
M A==V RT UH L Ll b KENEG L TWAZ EERER L
TWiz, (M 156)

2P-RNA h T ~LiEEZHWT, bR b L 25 DNA AR R > MERKIZ &
ETREENFHALN, BiEHTHHI EX I A, BXZI C XiIeEZ I v
E #~ U X (Swiss, I, VCEARH) TR G925 L ARy NN LT
ZENFEIRTWS, (R 317)

Dark Asouty Ut Lewis7 v b (Dark Agouty XX Lewis, #. —#f£ 20 L)
120.4 mg/kg AHE/H® OTA 71 EMIC 3 H OB T 2 MRG0 &5
Nz, OTA OBFEMIZBIT28{LA ML ADOES A2~ 2% BHCTHERILA 2
ANTT hxm& AR (MESNA) %R E545 &, BigicBiT 5
OTA FHEM:D BRI A BT 5 & 2 32P-R A h T ~ETHRIT S
A7 DNAWH O L BN Lz, —FH., BIEEZBIE L7 v ME, OTA
BERETIE 6/20 TH o728, OTA KO MESNA ¥HRETIE 8/20 THY .,
MESNA (3B i O 3 A E A [T R 2 RS -T2, EFH ST, OTA
DEREMIETEEEBPAMERTRER DA D=L EDEEZT, (R
300)

Wistar-7 v b (Wistar, B, —#F 8JL) & OTA#-0.289 pmg/kg (AHE/H
® OTA X% 0.289 mg/kg A8/ H D OTA F NEWREDA IR Py —Th
HAT b="% 10 mg/kg KHE/H COHET JEHBRIEOZ B a0 T

25 MESNA/X Bl Cilgiff 7 4 — VA NS &5 2 & Tk A b L A%ZBE, LPOEAY &) S
T2,
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5 A2 h—=2c2 30 ARG LICRER, 23 30-metke A/ HOHE Tl
L Xt JmEHEHRE DR 2T N = o 5RO R AR SR A T
OTA T3 S D IF e R OV S s S vz, (7*%%’ 320)

RO A ORI T 78R 7 A4 BB OTA OFMEICKITTEELZH5H
H) T, RUA 12 OTA %ML, Wastar-7 v b (Wlstar\ e, —HE 6 P5) 1z
289 pg/kg RE/HOHED OTA A 1 HEBEIZ 14 HEBEHR OGSz,
OTA DL DO HETITEMOIEE L Ru~Lr4x2 F (LOOH) o, =kl
JNEF A (GSH) R 7 V2 F 4 (GSSG) DI T KO SOD #FMED
IR BELNTZN, OTA LHIGRU A v 2FRETLZ LTI NHDE
e & iz, (M 321)

Sprague-Dawley-7 v b (Sprague-Dawley, ., —#£ 10JE) (2 0.2 mg/kg
fil Bk > OTA % 4 HFIREER G L, B, L OMMIZ381T 5 DNA Ol 1k,
R EFA— 1 (RSH). LOOH L)L EIANAAF 7 —E-1

(HO-1) ZHEMNFANOITz, OTA FHEEO B, s UK L 0 i &z
DNA % EBXGKE) LIfERA A T3 5, DNA BENEC TS Z &R
LT\, OTABEREDT v M OTA RGO BRI i LT, BhE&
gD RSH & &/ AEICHE D L, 2 CoMiEko LOOH NAZITHIN L,
b0 OTA OEBIIFRILAI THLY T =Y 3-0-p-D-Z =2 K (C3G)
DI G L0 IH Sz, OTA #5102 L 0 Blig &k ORI BV TIEHERESE O
HEEET 2 HO-1 A FEICHE SN, FHOIE, BILA L AN 0TAD
ERIZEES- L TnWb LB 27—, (B1] 322)

¥344-7 v b (F344. M, —#E5 VL) (ZOTA %21 HXiZ 12 » H EHREEHR 5-
92wt RBR N I S Auiz, (REN 333 gl D £ Tl 0.300 pmg/kg RE/H
ZD%IE 0.100 pmg/Vi/H® OTA 5 L=, LA b L RISEIZES 35
GSH MHEZETH Dy- 7/ VX IV AT A A k#ES (GCLC). GSTPI1,
GSTA5 LU GSTM1 OFELN OTA GO T v MBI TH T ORI
THHEAD LT, 7 v MMEEEHIE & OV NRK fild 2 N7z 1n vitro 7k
IZBWTH, MilamtsAE U2 RELVIERWNEED OTAIZL>TZiub & N

7B ORBOIHINGED Hiviz, ZhbDiEEF O DNA OFFEHEBICH S L T
B REA IS8 DEER T Nrf2 ~0 OTA O 5 o MR EEE T
fa X O"RL-34 ffif@ (Z >~ MR SHIIERE) 2 W TR, OTA I,
Nrf2 & DNA FHEfER OfES Z24mH L. Nrf2 OEREEEZIK T S8/, [ UL
FHMITB VT DNA O IEAE 1320 5. DNA OFLEENS & Z & T
WAHZEIRENTZ, 12 A OTA 2% 5 L0 v BB TH,
OTA FEE 5 O X BREEIZ LT DNA OIS A A BN L7, Zhbo
OTA I[ZkvFl&# Z Sn=2ki, Nrfe BREOEMHLANIC L VIRESH S =
e, EitHilaE Wz in vitro DR CRO LN, PLEXD FEHEOIX

132



© 00 1 O O i~ W N+

LO W W W W W W W N DNDNDNDNDDNDDNDNDIDNDDNH = = =2 = =2 = = =
N O Utk WNH O O 0010 Ok WNEHE O OO0 Otk W+ O

AR « HARFLSHEMHAES
OTAFEAfE (%)

Nrf2 23 S b Z &Ik - T, BIEA N b R IZxE9 2 Mk OB EE A 3K
TT25Z82, OTA OBFEMELORNBADA I =ALTHAH EEZT, (B
M 313)

Wistar-7 v ~ (Wistar, K, —#£6[C) (20, 0.000005 amg/kg (AH/H X%
0.050 pmg/kg AH/H O OTA 75 15 H iRk 0 &5 iz, B{EA L ADHE
FEL 72D MDA RONH VR =A% 78 (PCs) ORI TIX 0.050
pme/kg RE/HEGHTARICE <, BB TIX, 0.000005 amg/kg KEH/ H#
H UL EORET OTA FEES ORIEICHE R THEIIZEML TW =2, HEREG
PEIZA N2 o Tz, X T7—E R SOD IEMICIZZLIZE O b o 7=,
(ZMR 323)

Sprague-Dawley—7 v b (Sprague-Dawley., #E. —&f 6 C) (2 0 XX 0.5
mg/kg AE/H O OTA % 14 AFGRGIFE DG L, B30 2 W B A
FEfi Sz, OTA FEHEOBFICBWNTH X 7 —BiEMHEDOK T, SOD i&FMton
EHED GSH BEOIKTRALIL, B{EA NV ANFHEINTZZ LZRLT
VW2, OTA $5HETIX OTA FEE G- ORI L Bl E N OHE 121
D7 R b= ZAHBENENZEI 10 5O 3 5T L7z, o MDA R
AT A N2 o7, OTA & HIZH{bAlDO Y 2~ % 5 mgkg KHE/HO
METHEROKRET S L OTA ® GSH ROT R b —3 A0 B RNIH S
iz, (R 324)

[:EmxnR] ~v 2 (CD1, K., —#E7PL) 120, 1XiX10 mg/kglKE/H D
OTAZ H[a| II3HMERAOKS Lz, £7-. 0X1%0.5 mgkgiA&E/H D
OTA%Z21 H IR A G Uiz, AT OOTARE X, 1% U0 mg/kghE/
HHEREE G TENLN0.84% 102.72 ng/mL, 3HEHEGHETENLTH0.2TH
U'1.97 ug/mLTHh -7, 0.5 mg/kglhRiHE/H21H M5 TiX, 0.23 pg/mLT
ool HRIEEE T A & C B liE s E &3 N U7e, MisoRE < E &3 10
mg/kgRHE/ A GHTOALEIM LT, —F. 3H RO & 58 TIIMhEiE <&
ENE T L7z, 21HBOOTAE S CIEBE gt EEMME T Lz, Bl e
R A TIL, SHMZR G CELENICIRME LS ZRO, JRME LR
PO HYEEIE & BEAEHINE OO PRAAE e~ D FIBE, R A ML 0D 2 F8 M D BLREEIE |
MY A XOME/N, TR b= ZMEDE, ROBENO 7 v~ F o ERENB]
RINT, 21HME G TR, RME LRMBOBAEN R SN, Bt o
GSHIREE L, OTAD 1K T0 mg/kg KE/HOHEBE LR (1H%) 2B W T
T L7223, 3l GRE (3H%) TIxZE (b L7en-7, OTADO0.5 mg/kg KE
[HD21 B EBRGRETHGSHEBEMNMET Lz, BigHom{bR 72 F 4
> (GSSG) EEH ., OTAD1K N0 mg/kg (AH/H Q¥ EH G (1H%) T
KT L2, 3mEER (3H%) TEHE/ Loz, #iZ, OTADO0.5
mgkg KE/HD2QIHBKERSGHCIERLEZ, ZAHOED B, 10
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mg/kgNEH/H3H M G CBRED 7 V4 5‘2]‘//\/1/2“# 2 —+¥ (GPx)
EEDME T L7z, Z T4 viExkESR (GR) ICIFE#HZRO N7,
10 mg/kgA /A BBl 5-8E & 1 M0 mg/kgﬁié/ H3HMEGRECI V2 T4
V8- h T AT 2T —F (Gsta) mRNABNK T L7z, £7=. 1% 010 mg/kg
{RE/H 3 H R & 0.5 mg/kg (AE/H D21 A M EGRETIZ I NV E F A~ A%
v =1 (Gpxl) BETmRNABMKTF Lz, —FH, FAFFLAH o~ F
A —E2 (Gpx2) Bz TmRNAFISHREHEGHOMHETIKTFT o DDH
[l GE CIIH BRI L7, OTAOHEIR G/ (1H1%) . 3E&E
B (BHZ) OWTHOME, KUO21HEKERGIICBWT, BEA ML R
TIEMALT AT R FNef2 OmRNA L~ L3 8 L=, — 5. Nrf2d & o8
JEVAYVITHEER R (1H%) OMAETKRTT 2600, 3EEGRE (3
H#) D10 mg/kghkE/HHECTER L=, 21HMOOTAR 5 TlX, Nrf2o ¥
VORI EHVUVAVIEER Lo Te, Tkt L, Nrf2iEEAEE 1 O Keapl®
mRNAL~/VZOTAD HEFE 5 (10#%) OmMH®EE3EERGH (3A%) @
MAETCEK T L, LoxL., NRF2 Ser40V vt o x27'E (NRF2 Ser40-
P) O U~V HEHR G (1A%) KU21HMOOTAR S TIXHEMEIEED 5
nihot-, FiEfbs)s E L TNQOL mRNAL~LY OTAD HE#E 58 (1
Ht#%) | 3E&EGH BHEZ) OWTHUWOHEIZBWTHIETL, FAvdTF4yr
vk Z—1t (Gss) mRNAL L HEIE G, 3B GHE D10 me/kgiKHE
HETIK T Lz, BLOBILA NV ATHEEIND X L /XT DANLAE X7
—+¥1 (HO-1) mRNALV L35 D10 mg/kgREH & THIMNL 72,
Sodl mRNA L~V (T H A& ERE D10 mg/kgAETHEMLZb 00, 3HM#
HERECIImARETE T Lz, Sod2 mRNA L ~L33E[# 5 FED10 mg/kgihE
HETIKT Lz, il b/ERICHERE T 20 AMBIERRFEME L THLND
HECTRAA 70X YV E— e RE32EXTF X8 H—
1 (HACE1) ®mRNAL~ L EHECT R A A & X7 BN HEEFEGRED
10 mg/kgABEHETHEM L, SHMAKGHTIIMHETKRTLZ, £,
HACE1DO S EIERICTH DL T T /v =) V7 + A7 7 Z—E (GTPasesl)
Racl mRNA LV ~)L/n3HE# G8ED 10 mg/kgRE/H HE&THEML 7=,
AWFFEEDOFE NS . OTAIXERICB W T 7 ) —F VARSI & 27
ZEBHLMNERS T, L L, ZOWBIIRGELY b LAIT S EYIRIC
RFELTWe, 7V —F VDA RIZKEAPT/NRF2/ARER I & 15 ML
T 50, TOEMEAERITRFMBS X OHEICKE L, OTAIZ #\ICLY
Nrf2 mRNA L~V 3L, Gss X O'NQO17: & O Hifs{bIs &kl Y] (ARE)
A —X— AT HPBLEER A FREOIE LN R SN b 0D,
W~#1T L CAREZIEMA L9 H2NRF2 Serd0-PD L ~LHINIFR D H L7 h o
77 NRF2IEFHELEFOMRNAL XL EnoT2Z EmbrEnnd L o1z
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ARE DR A 2TV D R 2 &, ZO/ME L LTk A b
VARAEL, EICHREE~LE SN -7-, OUEkY A FNo.129)

OTA DR THMILIEEOERELFHEET HZ R ESINTVD, v T X

(EHERA I A, JE. —H#£ 10 PT) (2 0, 0.05 X% 0.1 mg/VL/H ® OTA 73
45 Al EE Sz, v~V ARBERFICBWTRBILIEEDO 0y Th 5
MDA HEKFWICAEICEM LT, £/, SOD, # &7 —8, JA&TFF
VRNV X T E =B TNNET AV E T X —E RN GST OIEMEN &R
IZIETF L, 0.1 mg/lt/HD OTA &5 FETIIAEEICKT Lz, (3 187)

Sprague-Dawleyalbino-7 » I (Sprague-Dawley albino, #, —#f 10 JC)
IZ 0 X% 0.2 mg/kg filkld OTA % 4 HREEHS L, NO EAFEICE 59
% DDAH Kk O NO & klE#R (NOS) FHE~DHEN N bhlc, OTAH 51

TS & Bl NO &kl E NOS 74 YV 7 4+ — L D—>ThHh 5 iNOS # o
NI EORBENRD Hivlz, BIRICIZFEIZ NOS &R T A Y 74— LD
eNOS K OWEPED NOS FHEME % 535 5 DDAH-1 % > /"7 B ORI E

NBH BT, PiRLIERZ AT 5 C3G 2RIFHR G545 &, Zh b ORIt
B L7z, (ZH 325)

—J5. L FD X 912 in vitro X in vivo lZB W T, OTAIZ L AL A ML
AMBD SN T-HELH D,

E344-7 v  (F344, M., —F£3P0) [-OTA(0, 0.3, 1 Xi¥2 mgkg K
) OTA (Zi&HIREOEG1% 4, 8, 24 JL O 48 Wi H o1, Bl & OVl
D> MDA %2 GC-MS CHIE L7-/ER., WI o MDA BEICHEEMNARD b
iﬁznof:o F7-. OTA L1 mg/kg (KHEH) & 5%, Bl DNA F10 8-OHdG L

IZHHEMDFRD o7z, (B 326)

7 v MRS L O NRK #ifget OTA 24 > Fa—r a3 L, NO
PEAENAR DEER A~ DB LT FER, HO-1 KOV INOS # /X7 B L~Ld
OTA HEMEAFHIBINAZZD Sl-, NO D& /37 8 KX DNA ~D 8% 7
nNENIFo v U EEO= bk 8= ha /7 = BRI AT RS R,
OTAEZ v /X7 B ODNA O = b fbziFHE L=, NO OGP EIX OTA
ICHE SN 8= e 7 = EICEE KX S T, OTA ® DNA ~DOEI|C
NO ifﬁﬁbﬂ\m\k%z%mm (?%BE 309)

E344-7 v F (F344 i *ﬁi 3|7_E) 20.25, 05 1X;t2m,q/k,q M@/H@
OTA %z 1 M2 5 B, 2 WO &G L -oFEicisnT, LC-MS/MS 2L b
LPO F’%@Hﬁnﬁiéﬁk%*ﬁnﬁ“énﬂﬁﬁ>9é7iméh7‘_o 7 v MIEEEE 72 R
Bz I, RPITIE OTA ORBWIIRRE S N2> 72, B{bA F LAD
7—77 ThbD, MDA Y 4-&8 Fax o7 o7 F—FONZ DNA 12815
8-OHdG. 1,N-=7 /)T AXL 7T ) v N 1,N2-7 /X)) T 4% /77/
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HeAlnl U - BARESHMTAS

OTAFHIE (%)
VUMK OWTER LR, OTA #5112 L 2B E Kk OHFlEIc kBT 5 =
O DIMEDENINITZRD S hoT-, (B 168)

F344/NSle-Tg (gptdelta)—7 v b (F344/N-Tg (gptdelta) . Mk, —#E5

PB) 120 x5 mg/kg fak(f - 0.836 mg/kg AE/H ., M : 0.38 mg/kg {AHE/H)
® OTA % 13 HEEEE G L, BlggiE /Mg ricisid % 8-OHdG #HIE L7z
FER, ERGREL OB GRICETRD LN hoTn, 2. OTA #GRETIE=
DT T HEN SN R ROICEBE T REPRD DN TS Z L Y
oo ZDOZ LML FEHDIFX DNA OXRKERIIIRIEA N VRIS LT
WEEHESIEE X, (B 253)

(b) MR E R P HREAEZTF

in vitroitEg

THKE #if (& R s Am A i A RR) % 0~0.050 gmM @ OTA & 12
IRFFEI ST 24 B A L o N— 3 9 URER L2 R. 0.001 gmM DL EORET
24 W 1T B 72 RS OJ80 I ONZ R e O B R 722 7 AR b — 2 2 B
MAFED bz, OTA WPEETIL, ZEREGKREZET L5EREMIRNTED 5
. PEERORGEEEZ R TREASEBLBIE SN, EXRELZE O AR
FIL 24 WFEHIZ OTA FFAER DX EETIL 1.97£0.16% ThHh 7= DITKF L,
0.010 gpmM K% 0.050 gmM OTA PR TENZH 4.36+1.15% K 7.25+
1.16% & AEICHM L7-, 0.010 4mM LA LD OTA BEE T, AR Z%H &
OHNCH 2 OEBI SN A EICHDY Lz, aF 2—7 VU > Okl X
D . OTANHEEARTERLZPHE L TWA Z LR X3, 1in vitrolZRB T OTA
DHBERGFICHNE DR ZRET D Z Enma i, —F5, MlaEFIcik
% NFkB v 71 ix OTA IZL VRS TUV 2, IO OREEND, FE DI,
OTA IIM#EATER A PHE L. AARDHOFHN BB ~OBITICHEEN B X,
FORE ML e O B IR 5 LT b B 272, (Bl 327)

V79 M Tt AR Y o SRR BT, OTA (T sk Rm R Br . il
BRGSO IR AZ G ER M OV RRBR ClE et TH - 7228, 26 O#E #0TA
EBRFMHIA o N g UERERT D & BEE LTSI L 72 B R K DN A3 IS
AFRANC 7Bl U 72 Qe A3 3R B D IR S B S oMz Lz, b o
f kb OTAIZDNAEEZ Ol HEAHEFL Tnd B b, -,
V7OHiI 2 OTA & 2405 A % 2 _X—2 9 UEER L2 & E DIC50DIEEIZB N
T, OTAZGMf B I RIE T B E2 7 a—H A A U —% O TR 7R,
Go/MEIDOBAITIENBZE S NT-, DNAOEIALEIIZR D Lo iz, (B
224, 229)

CHO #i% 0. 0.2, 0.8 XiZ1 mM D OTA & A o FaX— g U EHTH
&L BREREIRE AT L MIE KA L7, 0.06 mM~1 mM @

136



© 00 1 O O i~ W N+

Lo W W W W W N DMNDDNDNDIDNDDDNDIDNDIDDDDNDN H = e e e
U W N H O © 0 00 Ok WNhEFEF OO X JO0 Ut W ~ O

Fo4n U - BARFEEEMFAES
OTAFEANE (%)

OTA A& THIIASZOEFRIZB T DNA O b ONZMEET 5 Topoll DiEM:
DHABERFCHD L T2 8 L0, OTA AR A2 RE L TV D & HEH
SNz, (R 240)

IHKE #§2% 0, 0.001, 0.005, 0.010, 0.025 X% 0.050 gmM » OTA & 1
Y aN— g UEERET D L 0.006 pmM LA EDOURE TH KRR O FLE DR
DBV, 0.025 gmM LPLEOWRE Ttk R o B ik 2 b —
DRINZ X Bk G e R DB L Lo, etk otEdE s v X7 EThbHE A
Fr DT EF DR TRED bivle, BAREIR— M HWTHIE LN
ERX N T EFAEEBRES (HAT) {EHE,. OTA OREERFHICEKT L

(IC50=0.024-5 pmM) | Gtk R ZHE L TWD ak — v U OFEIZL
FL I TW5D H3Thr3260 U U RIL RN IEE LTz, B A RO 7 8T 4kIE, #5
BEIEMELEZHE L, AR, DNA OBEFEICEEREHIZ R L TND Z &R
MHNTREY, FEOIX, HAT OEEN OTA O —RIZLHMBNERNTH Y |
ZIDBENAERICEE LTS EE 2T, (B 328)

OTA % GES-1 #ifa (& MEIRIELE R E AL d RAmaER) 1© G W1
EAFHE L7, GES-1#lu%a OTA & 24 B A V% 2 _N—2 g L3842 & |
FRQ R W 2 H 35 Cde25c, Cde2 XN A 7 U > Bl O X 87 ERBLNH
fil X4, Cde25c KT Cde2 OV U EAMERE S iz, T D ORER, Go HiE
ENFHEEIND EF X BTz, ML MR AEFICEE S35 MAP 7 —
Y (MAPK) 77 2 U — X "—@ ERK K OHIfusk > 7 F L #l#5F—+t 38

(p38) DHBi%E siIRNA I L VT2 & G HIEBALIZ & D OFI &N AE
WA L2 &L, OTA OfifaEM~DEI 6D 7 F Lz LT
Wb EEZ B, (B4 329)

[:EMmz ] HEK293Mii (& RRVERSMIAL B skeiE) 20, 12.5, 25X1%50
uM®DOTA T4 A v F 2_X— g » LR, OTAIZL #&EICX Y 12.5 uM
23O FHERIFICHIAERE I bay R TIEEMAMET L. ROSEANHY
MUz, £72. OTAIZKFEIZL YV a2 A v N T vEAIZEWTDNABENFRD
H5i. DNATAKHEHUIM~—H — D v -H2AXD Z 23 7 B3N L 7=,
OTAIX< FEIC X v MifaE D oAICE L Z L, HEKAFIZGO/GLEHE &
G2/ME MR 23870 L. SHIFla ™I L7=, £72. OTAIZKRIZX Y 7&K b
— U ADIEREFHIREIL T b D Yo fREEME 2 8153 L. Hoechst 33342442 LV
MBI L ORI/ EREC 2B 2R T 7R h— A @MU, Bk
B DiEMA Caspase-3H HBMKFERNTIENN L2, OTAIEL DO LT O CTHI
fa A OSHI~DHEAN EHEITICED LA 7 U A2, A4 27 U VELR A
7 ) MELEMEF T —F2 (CDK2) OmRNAL LK REZ R 7 B DB &N

26 b 2 FUHSH VR BEONKEMNS3FERB DAL A=
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AL S FR A L Rl LT L7z,

ULk X, HEK293ffRIC B\ COTAIE < #IC XL 0 ABKEIZHIEANROS
PEAEDEEM, I bay FU TEEMOK T, DNABERGI SR shbZ &
DRENTZ, SHIT, OTAIZSHI CoMAEEEEIES LT R h—v 2 %255
L7z TNHDOFREENS . OTAIZDNAEE & il < SHfE 1L 24 L Tl
2 A EICHE T Z E LN E o2, SHHEIRIZ, A 27 U A2,
427U E1, CDK2& W o 7=SHAREE # o 7 B O RBUL IR 5 al et
DRI SN2, T OOTAFERMESHIE IE1X, OTAIZ L 2B HME & BN A O
D—iz~TbDOEFZ BN, (kY A FNo.588)

OK ffifi (AR v ¥ LB g L fAakk) . WI26 Hifa & O HK2 fifuz Hu\ T
OTA. OTBr XX OTHQ S HAaEEFEIZ I T ENTH L7, OK Mg %t
LTix OTA., OTBr. OTB KT OTHQ DEIZFEM23 580 <, WI26 Fifal ?(JIL

Tix OTA OB MR K LIRS, DWW T OTBr & OTB AFEEE, OTHQ i
PENRTRO BT, HK2 MfEIZk LTk OTA OARIZEHENRD LT, (7*“<EB
290)

in vivo i E&

[F%R LY GEe4mHES) ]
% 63 MHES CTORELEEZ., HEONA T4 MBSy (138 ~X— 35 {TH~
139 X—Y 21T7H) #EELTEBY £1,

E344-7 v b (F344. B, VSECAH]) 120021, 0.070 X% 0.210 pmg/kg KE
/HD OTA %, 14 B 90 AR (5 BLH/ABE) salk 0 &5 2%k
AR L, EEMY 7 AZA LPCRT LA THINES K OF R DEH D 5
BB FORBLEZ, iz, REMBEFELROY 22X T ry METEE S
NI EDOFRBELPFAN BN, #5590 HZIZ, 0.070 pmg/kg AFE/HLL Ed OTA
?foﬁfﬁyﬁ/\ﬁ”@ﬂigﬁﬂﬁﬂ.¥ (PLK1, Aurora B, Cdk1Cde2 #1271V

HEDWH A2 Y, CDK HERF, Topoll, ¥/34 B L5) N OTA )
‘H%IJ CHRBLUTz, 5 14 HHD 210 pg/kg R/ H O OTA B5EEZIE, 90 H
EHEE LU CRE ROV N D 25 E S T O 5 B35 &b%ntﬁ: 70
ug/kg KE/ HHFRGHETITRO N o T2, BIEFERIOEILE —&K L., BE
Sl S DI R AR E AR B 1 D & X BB (Cdklede2 p2]1WAF1/CIPT
Topoll KM/ SA B ) IZH#EG% A& &G BITRF LB b
AuroraBDO % —4> R TdhbHb A2 H3Serl0270 V) UL TLHEE S LTV
ZEMD, AARDZEREEOMANICT R PV ARFEINTND Z ERRR X
N7ze TNOHORRIVEZGIL, OTA [TLD2EBPADHH I L Ic—F545

2T v 2 N H3Z 87 EONFKEA N H10E5B D&Y o
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ol LA RS0 EEEHIEIK S OB EER T & X VX O R RE &
~ L, BRDHOEE L REERORZEENFIERIEND EEBELT, (R
330)

E344/NSte-7 v  (F344/N, #E, —#F 10 IB) B PAMHETH S 0.210
pmg/kg KEH/HO OTA % 28 HRIRAHK G325 &, AL RME 12 B REZLMA.
AT B VT R b — 3 ARERD BTz, D AEMNL T H D B IsHEE o1 & oh
(23T D AR E )~ DB L P TfER . OTA £ 58 Tl DNA {55 2%
% Cdc2 L OWH2AX % > /37 B OMFEZENIZ I T 28N 0N Go/M O AT
FREICRI G- 5 Chk-2 % > /X7 BED Y VLTS Hiviz, MENLEBE 1%
BN OFER, 2% 5 D (Ubd) DBEEFRINDAREIZH ML Tz, Ubd
X, M HIO#MEER (A FL) Fxv 7R MIEETHD Mad2 LF5E
TAHZENRINTEY, Mad2 #fHET S Z L0 XY PRk R LEENEHE
T HHERMEN TR ENTWVD(ZR 331), OTA #5125V Ubd OFBLA M #Hlo
HIEHT Ge N HBO LN & X0, FEHBIX, G T Ubd OFEELD Em W
AIRIZ B W TIE, Ge #lche< M HIOMEER (AE Y RL) F=v 7 KA b
BEALEAE DNIHE L CH R R L EEZFHE L., OTA ORNBAMEHICES LT
WhHEERT-, (B 332,333)

EMER] <~ R (p53%HBlgpt delta transgenic [p557+] & U\p53 K HHgpt
delta transgenic [p53-. HE, —HEBIL) 1C0XIE5 mg/kg AH/H DOTA% 3
AN &E L, Bzl s Lica Xy b7 v A TERESHFODNAEEG %
Rt L7z, DNABEGEORE X, pb3/ M DOpss7+~ 7 ATENENST=, T
A (p&3 Kk Rpd3-/-, M, —HE10DL) ([Z[RIHEDOOTAZ4HM (5HME) £ 1
G LIZfE R, pb3/- Kk O pss7+~ T ADHRGRETHREL OEEENMME T LT,
FTo. pd3/ LD psd3t+~ U ATEIBOBEEN BN TT AR F—T A RTEKR
IR OEIENEM L., T OREIIpES/~ T ALY b pss3+~ 7 A THIL
7o TR b= Affa D TCaspase-3%& il L7z, OTA%Z &5 L7 ps3++~
7 A DRME ERAIR DR T y -H2AX D BB A4 Z o3 IR AN b B s
BN L7223, pb3/-~ 7 ZTD vy -H2AXBSEHINI ST OTAR 512 L v F i
L7z OTAZE LTz ps3-/- M O ps3++~ 0 A THREZIIIFE 258 0 7 #ilfid J&
IR RS (Cdknlalk ONPkmyt17¢ &), flfa 5 e TER# (Cene 1) O Plk17s
). DNA AW EE (Rads51 N Bard172 Y). + T v AHBEG K (Polk’s
EVE O T a7 R b —v R@la T (Baxk NHrk7e £) #51e1,073H OB a 123
B BT, T DR EBEFRBLOEN D SR LT, OTAK 5 ps3+/+~
7 Z DB TIIps3KAERINCp21 % v N H e o — R4 % CdknlaZ&BL58900 L
T, GUSHITOMBEIE LA REBINT-, —JF. OTAE L ps3/-—~ 7 ADE
ik Tl Pkmyt 10BN G L G2/M#E T O & WHE 1k 23R8 X ivi-, pb3/-
YU RATIEFEIL, psd3++~ 7 A Ll LC, MIE Y TRE E/sF (Cenel,
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Cenbl, Cdk1, Plkl, Aurka) <°H[F## (HR) B# &z (Radsl,
Radb41, Bardl, Bripl) PN RK&E BB L 72, Polk mRNAD I HLIL
po3tr  ADHTHIIM LTz, 7=, pb3lkFe 7 a7 R F— 2B T T
b D BaxlIpb37/*~ 7 ADIHTHIEMEML, TNUND T a TR F— A #is
1 (Bakl., Bbc3. Hrk) 13Ips38ia1OFEIIHND LT OTAR S 2 XV HY
MUz, 512, v~ A (p&37* K Vpb3-/-. M, —REBPL) IZ[RAEDOTA%
4R (5AM) ROES L, BhEae ke E LCSpi-7 v A &3 L=k R,
OTAR 5-p53/-~ U AT D ISpi-ZEMRE BARBIEE SN U B RO, s AL E
fa, WEIEFEAREIML 7=,

fiam& LT, OTAIZZ v hCTOBELFERIZ, v~ U XA DOFIEDHE N AFER
HRALC DNA T ARSHYIM 2353 L7-, ph3I1ZDNA KUK DO & ik
SEBEBTERZBEE. X% 5 < pb3/p21%& A L 7= i fe J& H H 82 kL K 9
HHDThoT-, (kY A FNo.266)

(c) ZDfth

NRK-52E #fa (7 v MarfizcpRABE B RAMIER) (2 0.000100 X% 0.001,060
ammol/L JBE D OTA #3725 &, EEEREMHEOEI S ITEEIEIC L 5 H
R e OV AR b — AN £ B O MEMERE ISR OB R S
niz, OTA X, RIE~—H—Th 5 NFeB OiEFME(L, BHEIED~—T—TH D
T — UM O B R O~ —h—Th D a-FElGT 7 F o DERE
Lz, £z, HEEKMFAWNC, sty 7 gl rr—8chs &/
AL A =rF%F—F 1/2(ERK 1/2), JNK X p38 LFHE L=, (B 334)

b b B IR A AR K OV RRAE SR A O RS M 2 V¢ OTA ok
DBz, ff e 0.0003~0.0010 apumol/L @ OTA 23 2, 5 XiX 14 HEA
VX anN— g UERERESNE, A AS—E-3 [EMEKR O LDH TR, FRENT
R =V AR OEEFMAOFRE L L CHE Sz, IREMIX, 7 A/ 3—8-3
& LDH o B LT, #rESEMIa L 00 10 fF@m s e R L, (KR
J£ (0.0003~0.010 ammol/L) @ OTA |2 14 H&&IE<@FET 2 2 Lick v, filfa
DIERACDFBD B AV, IRAE RS A9IC NFB 15 MEOHIN & SRR HERE O
~—H—ThsraT7—rr I KOT7 4 7 a7 FaWntfEnliz, (21
334, 335, 336)

OTAIZL 2TV =T 4 v 7 RBILETRBLOECK VY T T NEETR DE
b3, OTA ORENBAMEICEEL TWAZ EE2RBR L TWAMENH S, F344
Z v b (., —BE4D0) [TIRED 333 g (272D F TlE 300 pug/kg KE/H, £
@é $0.100 gmg/VS/HO OTA 27 A, 21 BT 12 2> A MR 5 L, Bl

B H " 7EXF—E (PKC) KO X N> TT7E®F7—E (HDAC)
0)5'//\& AORBNT N7z, OTA FEHRGORREEEE g LT, OTA #
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HRETIX 21 B HLUKEE PKC 0V UIR{EAFEREICEML, PKC O Tty 7
K+Ths ERK 1/2 FEOIEMALEFEREI L T, A v A=V UERRKER R 7--
1 Z#&K (IGF-1r) & IGF-1 I ko TiEHfbans 4 2 ¥ b—v U UIRERKRAF
M —8-1 % (PDK1) OFREHEMNN OTAREG 7 HEAON21 HHTRD L
N Emb, ZHN PKC O EJRTEH L TWD RIEEMNE X bivle, £,
OTA ¥ 58 T2 HDACS # > 7 B DRI MEE S T, HDAC @%?%@F&
(ER/D HNT-, EFH 51X, HDAC3 /- L7-t & h Ui 7 & F ki
AR TIBLNEIN > 7 F R EEZIEE(E U, MlaEhE, 748 b — /x?fﬂﬁ%ﬂ
MLEZERNAICEE L TS EEXT-, (B 337)

Be /B o b TR SEFIMEMELAE 2 FEEINEIEm 7 (Tsc2) FITEMED A 5HE
IR RANZE ATk L B A 2 Ff>—Eker- 7 v b (Eker, PEBIARIH, PEHCRIA)

SO Z > b (PRI, DEBCAREA) 12, 210 pg/kg RE/H O OTA 731,

3. 7 XI¥ 14 HEMEIRE &G ST, BlRoRE SOIHEN BT IS T 5
JREARAL, AR ETE M e OB R R Bl =T 0 7 7 A VDGR B
oo OTA 1. FEICEE ORBLAAMRZ(L RIEEMERE) 2F% L., AN
Z7v Tl 14 HEIZ, Eker 7 v b TIL 7 HEHMOAREISHIAL HE 5 o 880 %
FlEiE 2 L7z, OTA & GH TIX. RHIEERENR T (CYP4412). DNA
BEEEIET (SUPT16H) . Bt A b L A IGZEE T (SEPPI) %085 758
MEHESND—T, I3 AV T ARE OEHTHLHL T+ AT 7F I
A ) v b= 3-FF—F (PI3K) -AKT-Tsc2 DL D& AnF DRI HH S h
72o Eker 7 v MI, &2 TOEBIIX L, BAET v bI D OTA (IR Bk
MDEMoTlz, BTk, BEOLMRMEM NS, Tse2 ., OTA OEHE~D
BN RREIN TS, (B 338)

OTA DEFMDEHZ HBE LT, cDNAT L A @l e V7 1 T F— LEHTIC
X V. invitro KO Iin vivo TR 2B TREL UL Z VX7 H L~ L DR
NN TWD,

Wistar 7 v b (Wistar, K, —#E10PC) (20, 1 X% 10 mg/kg KED OTA
EREOEE L, 24 FRfI#% i 72 H%%F'ﬁ%é (&R L. B MGRFRO IR A S FE i
S, WAHEL S T2RFMRICEZ LT v NOZICRE R OBIESIMNE CEME
T ZE DN &b%hto %ﬁﬁ%t Lt PRAMGE - RMERR S . PRADE NI HIBEL T
7o, BEhREEIZE BIEFREAOEE~A 70T LA L0 U7k R,
DNA & (GADD153 KT GADD45), 7R F—3 A2 (TxFT 2 V) KO
RIESE (ogp 77V, AT TAIVEKODT T S) ITERLT
WD R OFRBIZ OTA IKIFHI 7RI N A B T-, (B2 339)

£344-7 v b (F344. I, #IAE 175g, —RE5 L) ([ZIKEN 333g 12725
F T1E 300 pg/kg KE/H., D1 0.100 gmg/Pt/HD OTA ##%5 L71=, IF
gt fe OV N D BAG R T 1 7 ¢ —n, OTAKREGRIEH% 7TH, 21 H, 4004,
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TAKY 12 A BICHALNZ, OTA BEREOBIE TIX, 5N+ TH D
Nrf2 (2 & o THREANEE SN L HELPBIEA L RSEICEE LTV
< O#EfET (GST. NAD(P)H &/ viE iR (NQO1) %) W ONZARIAmE(R
MO CYPIZEA T 2B T ORBENH S, ZNoDZ X7 EORBLG
Ml Sz, BigicBW T, OAT, 7 hU U AMERIFEY VR R TV AR — 4 —

(NaPi-2) 72D k7 > AR —F —i&fn 1 L OFIEI v > o DR VERERE &2
BT 5L X2 DL DB OB OTA BEIZLVIH SN, EE
SIX, By AEE RO L NCER G IR - Tdh D HNF4o e Y Nrf2 (2

HBETHIOMEIEFEOTE Y = X7 1 v 7 BB RO LN A K
L AT AN 2 FRE L. OTA OBBPAMICEG L TWD & 2T,
(ZHR 340)

[EZ R] HRK2#E (b bRAIE LR ESEER) 20, 0.1, 13Xi%10
uM®DOOTAT24 IFT48FF M A > F 2 N— a3 > Lz, 10 pMTid, A fEsR
KT L. Caspase-3/7{5 N #4)0 L CTPoly (ADP-Ribosyl) Polymerase

(PARP) OUIlinA LIz, ZOOTARECI vib7rvme vy v s (PI) @
ta—H A MA RN —ZFHWTENT LR, PIE X 277 ADsubG0/G1
BT 2K R OB SN EM L7, OTAIZPISKOfiffEy 7 2=
TH Hpl10aDFEHL % HEKGFCHEMS 72, 10 uMTIZAktDSerd73 & O
Thr308%E LD U Vb A BN &8, Z DAktOTEMELIZ— L TRIEER O
GSK-38DSer9® U b AN L 72, PISK/Akt#RIE DA DK Th 5
PTEN®Ser380 UV b b Lz, 61T, BRAUICEET LY 7T s
R TH HMAPKD U UL ERK1/25310 kM CHIN L 7=,

PI3K/Akt#% 5 H %UT% %AV kv = THR2MM A 2 B ALEE L 7= fE 5L
10 pMDOOTAIZ £V #F5 S AktIEE A BRE L7223, ERK1/2 YV ek %
& TOTAIZ & éfﬂﬂ@éfﬂf&?%% L7, MEK/ERK1/2%’~><WIH%IJ%JT*
& HU0126 CTHK2MIIE 2 RIALEE L7255, 10 pMOOTAIZ L 0 353 S 7= Akt
TE ML E“.i%’%uzmb:otﬁ: OTAIZ & mﬁiﬂﬁéfﬂﬁ&wgaﬁz% L7z, £7e.
U01264L# 1%, OTAIZ BREINTIE HEERT R = A0EEEZEKT S
Bz, ®IiZ. OTAD10 uMTf%‘jJDLﬁCaspase BITIEMEIL, 74 /V b~ = AL
FRCHAN L, UO01264LEE T F L 7=,

NLKT INF = THEITRITFENZ RIF v b2 A7 ¢« 7MEK1 (MEK1-
DN) . ¥F—PRiEMHMEKL (MEK1-KD) . B4#MEK1 (MEK1-WT)
IFZER T H— M2 BN U725 R . MEK1T-DN & U'MEK1-KD#E A ffifu i
MEK1/2/5#E R K 2 HE L. MEK1L-WT K OZER 7 % —REZ el L COTAIZ &
DR ST AR T 2dGE L,

F7-. HK-2#1f2 %10 uyMOOTA TS, 6, 12 IL24FFM A o F 2_X— 3
L7zfE R, o METSAF AR F e 4 —8 (RTK) OV B EMN L=,
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RTKT LA TV UBEABH SN hoxF—F & LT, Akt, Erk, Srck
UrpS6s A vz, e METZ RO U U ER{LIZOTAER|Z L > THANL |
RV D 6HER 1% X V1287 T — 7 123 LTz, o METS &K B L EH] o
PHA-665752 CULEET % & OTAFHEMc-METS &K & Akt U U ERIL MK T
L7=ERK1/2TEVEIZ B 252 /2o 12, 2 O 2H 2 c-MET 3 25 (51 %
I, OTAIZ X VRSN HMAEEZ 7 4L b~ =T L > THEH SN HPISK
BHSE & [A)55 L~ L HEER L T,

U EX DY, OTAIZHK- 2B W CHIK T 520D ¥ 7 F ViR i 2 15 PE1L
THZENRENT, OTAIZZEFEERBRTK TH 5c-Met & /1 L TPI3K/Akt#%
BaEIEMHIE L, 7H b= A 7P UBEEMGNC X 0 BEMROEGFEZX D &
EZzbN5, ZHTOTASEICHT-ICHETAREKTHD, —F. OTAIC X
HMEK/ERK1/2D1EMALIX, BFIERMEATHLLODOT AR N — v A& HE
L=, AHFZETIE. et e MEK/ERK1/2TEHEAL N T R b — 3 2 Z A9 %
—J . e-Met% It L 7= PISK/AKRtIEVEAL N LT AR b — AVEDEGF T 7 F V& L
It T AN RESNTE, ZHOMEE, OTAICL > THEEL%
Jo e MENLRAE RS AEREE S S ' D PR EE R L, B M
B lZ 31T 2 OTAD EHIEHE « B AWHEDO —Imz s Lz, (CCEkY & b
No.376)

[EMER] OTAZSGENL RS ERAIICB W COMEEBRET D0 E D M
EHET 50, Ty FEHENRK-52ETA R M LR Z v, &xE21
A OOTADMLEE% |Zin vitro/MERRER 2 FEh L 72 /5 R, Ml ENTFA S
D& L~ B/ INE EGRIIE O BEEE 3 HEM L 7=,

Z v b+ (F344/N, H#t, —#£12P8) (20, 0.070X1%0.210 mg/kg &AH&E/H D
OTA (EXREZFHTLBRDAWE) %4313 F#E A # 5 1%£3-MCPD

(EXEEZFHBRELROVERENAME) %400 ppmPk#E (32.5 mg/kg A/
H M%) L7z, 2o, T RME ERICEREZFRTIBERNAYE

(TCP, MON) . EXEEZFHRE L2WBRERLIAME (TCEP, KBrOs) . &
KEEFETOINERENAEZFEL2OVYE (PNBA) | MOERNDA DB
ME (APAP) D4 X IX13HEBR OB GHEA2RTE LIz,

FRB: O3 AMEITOTAE & D4 K% 133 A THIN L7z, TCP, MON
HTOLEREHERMVHRINT-2, TCEP, KBrOs. APAPH TIXE KETEAK
WRO B> Tz, OTA13EE G- | HERECHRIEM (2520 1) LcE
B OH N5 3-MCPDEETHRIEEM (2500 L) L@ R T2 BRI LR,
2,145 5 7N OTAR H &8 CHRAEEMIZEBUEM Lz, B2 b OER I
DONWT R (7T mEM) 1 o ubhgE ) o TERE) | TRISER) |

Tgetafky . THEGE) . T7 AR b—v ) XL T3] 2% —U—KRN& L-#EiB
A be U—ITOER, 1TEB A brY—RRHEEINE, —H,
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OTA S M &R CHEMICHEIVET L721,283 & (5O 1 Tilgf L 721108 s+
Frhmry—iI, FROF—U—FEEE L))o, OTAITHEEETE KT
= v 7 RA VN OREKEZ 3 U CY R AR L B 5 < A & B il 2 40 &
TéT%@ﬁii’EﬁiéMTb\ék&b OTARF B H BN B L 7= s O H
ANSE SR ICBET 2 Z ENRE SN TVWDE 2B 2R L, Zh
%@uzs%@ﬁziRT PCRIC & 2 MFEMREAT 2 FhE L 7= f5 5. OTARF Y| _%EIE
EH LU, MCPDTIXRILFH L o212+ (Nuf2., Ska2., Kifll.

Kifl5, Kifi8a. Kif20a. Kif26b. Lgals3. Rad51. Rad5lapl. Myck ¥
Cdknla) %437z, T, BIRIZE T Din vivo/MER % SE0E L 72 fE R, ¥
PR AN I O NDNAZ Ye a4 5 7 + A V7 UM/ MEEIS X, OTAG
HEMOI3HEE THLEITRO N oTo, — . ‘é‘ﬁ’f’f%):%m BT D
y -H2AXIGYE/IMEZ A2 A 3 D PRANE ML, OTARmHERE D138 B TN
L7=, TCP. MONHE T v -H2AX M/ NZ MR 23438 B KO8/ 72 L 13
BHEHTHNLZE, 512, OTARMHER CEME 7 vickiT 5 y -H2AX
JON-5 R~U > O " H R b2t 2 5250 U 72 /5 3. /NS B — i N
DFEFEREILRETH 2 ENREINT, BEEINEIN G I T 5 PCNARS
fatix, OTAEMHEREO4H K N3 EH & OTAIKH ERE O 138 B IZHEM L 7=,
TCP. MONHET & 41 K& U131 H IZPCNARG MM N L 7z,

U EDORERNS, OTAR T > MEALRAME R BRAMAIC s\ T, Ml
FRENPSTREINSHAENOEMMIEKELZETY, in vitroC/ME K % 35
RITDHZENHALNI -T2, In vivoET v A Tk, OTAREDODHES
ZOWIRMKFE0IZ v -H2AX G M/ ME 2 5 2 AL R B R ia 3 i+ 5%
ZEPHBNI o7, OTAFRMNERE TR T 7 74U 7 Tlik, &
KRRZEEFHBEICEE 59 2 AlREtED & 2 s+ DR BLEL D] & foaoto
5T, v -H2AXBGME/IMEIERIE., ERBEZFHR T 2ERNAWEIZIEL
THEIE S TLEZ - CTRO LN, TR ORI, OTAKGIZL D vy -
H2AXG M/ METE RS . BEFEMEIRZE DI e - THA U D Yok RN L EME R
FOEREOFHER EBEHE L T A rIREEN R Iz, (CCHkY A FNo.374)

[EMER)] 7 v~ (F344, M, —RE120C) (C0X1%0.21 mg/kg {KHE/H D
OTA (EREZ#HRTLIEENAME) Z13HH (GH/E) &G Xix3-7
ne-1,2-7 e —b (3-MCPD) (EREZFHR LARWERENAYE)
Z 13 HI#OK# 5 (400 ppm) LU, EARANE ERGHAIZ IV TDNA X F v
IE7 LA KORNAY — 7 = v TRAT 24T o 7o, OTA G-I K - THBLHE

N (2fELL ) L723,066i& s+ 7> 5 3-MCPD# 5-12 X » THREHEM (1524 1)
L7 BB F 2ROV TZOTARERAIZ BN L72 1,208 85 F A28 E LT, £D
HOABLE T DEA T AL L Tz, £/, OTAREICL > TRIIE T L
3,346 15 17> 5 3-MPCD# 512 & » THRIUK T L2 BI5 7 & BRV 72 OTAKR 2
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PINCRBUR T L7963 s T 2R E LTz, TOHDATEIET-23@ AT kL T
Wiz, OTARRER R A F AL - BEOEBEZ R LI Z N LB FEZEBEFA
Ve T LA, B A F AL L CRBUE T LB E I, BAAR
BICBT2R#Y a0 7 IcHET 28+ (Clpx. Mrpls4,

Mrps34, Slc25a23) & EN Tz, KA F /AL L TR L 728G FIC
X, MR IR IC B BT B Cdknlalcf8EEN D Te EEHEWEIZT 508
) OB IR A HE R T D OsmlZRER S5 TIL-17EAOIEOFI#E ) 72
EOBEBTINEEN TV, Zof, OTARERAIZ XA F b « BB OLE) %
RLUT-EIE & LT, NF-xBEIT L2 RIEIZRH 59 5 Lrrel14. DNAE1EIZE
W95 Genl, YRR FICEE T D HasI K OEB O3 /E L #ITICE 5T 5
Anxad7; ENRH ST,

PLEX Y, 3-MCPDIZxf L CRKDFEBEAE 2~ BI5 2RI 5 2 & T
OSOM/RAME BV TOTARF RAIZFHE SN H B2 DNAX F LB IO
L TR BLOEAFENATIC L 0 [FE LR, ) 7n /217, NF-kB
R AZI L= RIGE. DNABEICE G T 2816 11dm A F b « BBUK T 2R
L. — 5T, MfaE i, Mpasgmiiede, Yo Rma . g oRA - RIS
G 2BIETIXMEA T L - BBLEFRZ R LT, b, AF b LBIE T3
BUCRE 3 A MEAMNTIC L D . 18 HEMOOTAIXS FEE1T-727 v N OB IR
BIZBWTHRNAVWRICE ST 2 272 0OTAR RN EBER 72 FE S i,

(3CHk Y 2 FNo0.373)

[EBmzR] 7> b (F344/N, K. —H#E1208) (20, 0.070 X {X0.210
mg/kg RE/HDOOTA GEMLRME EEMEICEWTEREZFERT LT v K
DODENAWE) X1E350 mgkgRE/HO Y VB R 22 -7 vpp=F
JWTCEP; EXREEZFHHR LR WERNAWE) X1L125 mg/kg {KHE/H D1,2,3- b
UZr7uu7ussr (TCP, ERELFHHETLBERENAME) 243131 H (5
H/H) #Fofh. 400 mg/LO3-MCPD (EAEEZFHRE LR2WENAME) X
13500 mg/L (32.5+=14.1 mg/kg KE/H FHY) ORFEREH Y 7 A (KBrOs; B
RKEEZFHERELLWERNAWE) 24 X13EMESAKEE Lz, £72. 3,000
mg/kgfABtDEX 1 (MON; EREZFHRETH2ENAFHEEYWE) . 10,000
mg/kgfiktDOp-= F nZBER (PNBA; BEABEHET 2 NBRBALEFHHK
LAWWE) Xi%12,500 me/kgfdbto 7 v 72 7 7 = (APAP; B KE %
HHELROVIERNAWE) 24X IX13HEIREE# 5 Lz,

ZREE S E M TODNARX F AL T LA & T2 A F AL DNAFRYT T 5
NEOTARERN T E Y =37 4 v 7 BlbE rmTBEFIZONT, AF Lk
DNAEKHEPCRIZ & 5 A FIAVMEERENT 2 Efi U 7= 5 5. OTAS &R T Genl
DE A F ALk N Anxal., Cdknlalk NOsmDIE A F Az 0w LTz,

BB S E S AR B S L7 mRNARH O E &ERT-PCROFE . GenlD 3
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Bix, OTAEHENO4% TIK T, TCPH D13 % TN, KBrOsiEd4:H
% CTIKT L7z, AnxadDFB%, OTAFHER O4 K& QN 13EH % THIIN, TCPHE
D 4% T T . MONEE K CAPAPRED 13 % THIIN L 7=, Cdknla® R Bx
OTAE fHERE. TCPHEE, MONEE, D4} N13#H#% . TCEPEE, KBrOs#t & Y
APAPREE D 4% . PNBARE D13 % THEIM L7z, OsmDFEBIL, OTAEHE
BED 4N O3, KBrOsHED 4 THIIM L 7=,

13EZIC 25 D4EBE T O BEBE R 12O\ TEERT-PCRIEHNT 2 ki L
720 GenlPBHEER TN O, H2axD R LU OTAIK A& K OE &
HECTHINLT7E, RadSIDFEB L ~JLIZOTAIKHE & s HAERE., TCPREE D
TCEPEE THINI L7, Breal D3EL L ~LI1T0OTAS H &L OTCPEETHEN L
72o Radb0}. N Zfp3650D 3L~ )L IZOTAEHERE TN LT-, Xrcc6D 3 H,
LUV IXOTAS HE&RE, KBrOs#t & O'PNBARE Tl L, TCPREETHEEIIN L 7=,
Xree5DFEBL L~ )L ILTCPHE, PNBARE KX NAPAPRECTHAIN L7, LigdDFBL
VUL IXOTA R A &#E Tl . MONBETHEIIN L 72, Prkde® F8LL ~ )L 1%
APAPRETHAN L7 XrcedDFEBL L~ L IIMONEE K OTCEPEE TR L7T-,
Anxa 3B EEFHAT TlE. Hbegflk N EgfrdO 3B L~V 1XOTA R &1 T
U7, Cdknlald#& s OENT TlX, I11b, H7% P Mmp9DFEHL L~ L3
OTAEHERETHEM L, TCPHETHI Lz, IIbDFEL L ~LX, PNBARET
U7, H70%B LV ~)VIZAPAPEECHEIIN LT, II6K ONHgfD3EHL L~ )L
OTAR &M T LTz, HgfDRIL L~ )LIZKBrOs#E CTHIM L 72, OsmBH
HIE AR T TlX. Osmrfk NSocs3DFEHL L~ )L 73OTAIKH &/ & & A &1
THM L., TCEPEE T L1z, OsmrDFEIL~Li%, FIZMONRETHINL
2o Cenel X XMyceDFEL L~ v, OTAEH &# &K OTCPH CTHEINL 7=,
MycDIEEBL L~V X FIZMONEETHIM L7, FosOREEH L~ )LIZOTAEHE
Ei"(“iﬁﬁb[lbf:o

BEE AN B IS 2 o R L AT L7245 3. GEN1 X v X7 BRI R A

J:&rﬁﬂﬂﬂ’ﬂ%tWOTAmﬂﬂEEMM&KMBJ_& T Lz, ANXA3H X7 &1
PEIRANAE R L. OTAS HERED 4K 13 % CTHIIN, TCPRED 438 14
T Uiz, Cdknla®DFRFREEY) T % p21WAFVCIPL 2 o % 7 RGN RN b 7
WL, OTAS H ERE K OTCPRE D4 #1307 ONC OTAR &7 & & B R &
OTCPE D13 % TEIN L7z, v -H2AXZ 37 BB ME RS R
OTAFR M &R D 4% THI, OTASHERE LK OTCPREO 13 % THIN L7,
RADS1 % X7 GG RANE FRHI R EX, OTAIKH &8 & @ &E#E & O
TCPHEE D438 % } ONOTA B A &/ &L TCPEE D13 % THIIN L 7=, TP53BP1#
VX B RN RIS X . OTAE I ERE D4 V13 1% M O'MONRE
D13H% THIM L7z, F7-. TUNELY@EERMNE s, OTAS A
EAEO4A% L OCOTAKHER & s HERO1I3EZ THEMMLZ,
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L E DA OFER., OTAD T v h~DIXL< FEIZ LD ﬁtlj S 72 p21WAF1/CIPT
Bt UTAL R AN B2 COBEREMIOEIML., B & IR KT D%
WRAMEIZHB L CGROLNTZZ NG, /IR E ML, ZOREELE L
TYBRARLZEEENMMEE SN D ATREENTRB I, S5, OTAICK D
Cdkn]al%'g@ffﬁiz@%\éfﬁimﬁﬂi D ABRER DI AR A IR 3 5 il e 2 (b B E

ITWIEE DS R LTz, — 5T, OTAIZGEN1GM: U R A B R RE o
b Anxadt XN OsmPD B EH 2R RIZ5 SR Lz, THHORER
25, OTAIX A & BRI 2 DNA AREYINT OEERE %2 Gen1 DR BLINHIIZ
J: O“CISHE:E-‘?"Z) L L BT, Anxasdk L ONOsmD3EH EFH 240 U CHliu g bE 22

. B @cﬁ%ﬁiﬁiuﬁuwﬂﬂ;ﬁﬁxﬁ%%OTA FMEBFEN BT D YA
M-W EMEOBEIIZF G T L REEN R I -, (CCHRY A FNo.375)

T RANE RO in vitro ©7 V& LTk NENEAE A7 PRS- B[ ia
Sefiark ¢ 5 RPTEC/TERT1 Al N HK-2 fifid, Z » B iglR Al H ki
fakk TdH 5 NRK-52 Milai Oz e b R ONT » b ORMREEER T AL IR S e %
OTA & A v o —3 g UEERE BInFRBLOZED cDNA 7 LA fiftric &
DIRRBLNTZ, £72. 7 v MZ 3 mgkg KE/HDOOTA %1, 3 X7 A&
H L. OTA |2 X 2 BIROEEFHEDOENFERICHNLNTZ, ThEND
BT IR DBIETRIOEILE 7 T AKX — AT LiciER, v MR
PEPRAEMIET IV E T > b invivo BT VOFERNE HITWY T AX—L 7o
2o OTA OIEMIL, MEK., X7 LAY —2fl#, i35, 2% F bk
OSARJE M ITAR D > 7 T R ERK IR T 2 BB FRBUC KA TEY . &b
WENRKREDPSTZDOIEX T VA Y — AN 5T o8B FRBELTh o7, X
7 LY — AH, BRE K N B F U AICE ST A B RE B, RS
NHHDOROTIE END S DODM T NH LN, DADRIEIIRDBE DS
ITHBANMERE SN TV, WEEREER T 7 I U —8E 7 KO Ras BB
FAIFBDNIE S -, bR b L 2T L0 IEH L&D Nef2 & 7 F UG ER
BOEAIT BN o RTOETFTNMICEB N TCHIAEHKRIZET ST 7 F
VUETY VBB THDLT RV VOEANKRLILES LTV, EH
HIXZNHDOREND, OTA OREDANMEAKITFIZIZE Y =X T 4 v 7 ThD
ZLEERIBLTWVWD EEZ T, (B 341)

[EAER] HK-2 fifa (v MIAZRAE BRI SRER) % 0 XiX 0.2 uM
® OTA T 48 FFfflA »F=2_X—2 3 %17\, RNA-seq IZLDH T A7
7= DRMT A S LTSRS B G REORBLABEE 1T 3,193 (BN
2,224 Bis¥. FEIET : 969 Bis¥) Bz T+ Thol, ZibiL, HEET /
T—a UENTORE R, KEEE, ERRIEERE TR b — U A L OVE R
KITBEE L T2, RT-qPCR 2 L B RBUBRGEAAT TlX., RNA-seq f#dT & [FIER
DB THRBINY — o Zm LT, EREEER~——0 B K~Y UKD
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T4 T7aRIFr, TR b=V A —Hh—0 Caspase-3 L Bax & 5|2
E51-1 (KIM-1) O%BIL, siRNA 2 HW THEFERILKEZEZHAR (AhR)
DOFRBEAET L Z & Tflcsh, BEETLIRERFTHSH Smad2/3 kK
MFEFHGIN O HIF1 BDEBUE T L2, N7 A 74— v 7HGEN 7 B

(TGF-B) fmiEikE O FERERE K1 CTdh 5 Smad2/3 @ siRNA (2 L 201,
7 47 uxsF ., Caspase-3, Bax L ONKIM-1 OB AL T 72, HIF-1
? siRNA 2 X 28illlE, 7 4 7 v xF >, Caspase-3, Bax TN KIM-1 D%
BlaiinsHi-,

LLEX DY, OTA IFEIRICB N T EEBERBRB I OT R h— A ZFHE L,
INORBEELSISEIFT LN RSN, S5IC, OTA 2K % ERe%E
R, 7R h—v R, BREEIT AhR-Smad2/3—HIF-1 &R LB #E L THEL S
AIREPEDS R STz, (OCERY A T No.415)

po3 1 OTA OFN AN KT T HEZI_LH7-DIZ, vV A (pb3 FHBL gpt
delta transgenic [p53##] ) O\ p53 K1 gpt delta transgenic [p537], 3
A, —BE £ 5P0) (20, 135 mgkg i/ H o OTA 7Y 4 i F5RHIRE O£
&Nz, WHEZOBREOR R, 5 mg/kg (KE/H ® OTA #51E TR s+
JEANFIZE R O T AR b — 3 ZHIENE O b, ps3 KB ~ U ZADEK
A ORBBBEE X pb3 BB~V ALV EhoT-, £l-. ps3 KiE w7 A TIL,
Bl N O RS E RIS & BRI R OV R b — 3 AHIa 235880 b vz,
p53 KB~V ATBEINTZT AN b—2A0#IIE, OTA OFET 5T R b
— VA pbS IR RN G L CW A AR Z R L TnWb EE X b
oo (B 304)

[EmEA] ~v % (C57BL/6N, I, —#E6IL) (20, 0.5, 1, 2, 4X[38
mg/kg KE/HOOTAZTHRIR OB Lo R, HEEGEISEREN D L,
R ORI A Tl 1 mg/kg (KE/ B UL B GRE TR ME R R 0 &
PEN~OPiLY% ., 4 mg/kg IR/ H DL R 58 CTlEARME I — LT LEHAuEE
FE. 8 mg/kg IAHE/H #E CIRAME I EED50% LA LD TH bV, Il
TlX. 2 mg/kg KE/H UL LR GRETHER L2 A2 5410, 8 mg/kg K
H/HEECIZIZEOFMCIER « ZHETRN—vARAL N, MiEAE
TRRATIE, 2 mgkg KE/BLLEEGHETZ V7 F =2 (CRE) 2L, 4
mg/kg K/ H DL B 5B CHTRRE~ — 7 — (AST) 23Nl 7=, 8 mg/kg 1K
H/H &G FCLDH X O'BUNHE N L 7=,

FFIR e OV 2 33 1) 2 SRR 3 A 7 = X A fRAT ek <k, ARz BV CH
EIKAFHIIZ Caspase-3 & NI U5 P41k Caspase-3 & Bax D FEHL L~ L 3 HE N
L=, ZHUZH&E LT, 1 mg/kg (A5 H UL L& 5#E CTUNELR A IE 2 H &
RIFRIZEEIN L 7=, B2, x7 a7 h—Y 2AD~—1—Th DZHEMEIER
2R ExF—E3 (RIPK3) MONEARMFT—E A A 8k (MLKL)
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BRI EORB L~V 8 mglkg (RHE/B R GRETHEIM L7, LA R LAY
HD4-v Fuxy /) xF— (HNE) KOS b=y U 724K+ o
dynamin-related protein I (DRP1) D3 L ~/L 738 mg/kg (K E/H B D I
T. 4 mg/kg KE/ALL EFHOBETHMLEZ, I har R THHERTFO
MFFDOHEL L~V 734 mg/kg (RE/H L EREOFE T, 8 mg/kg (KE/HEEDE
il cEmL7, —F5. I bay FU T7EERIERE1-DOOPAIOFREL L~ /L 532
mg/kg AE/H UL EFEOFIE T, 8 mg/kg AE/HEFORE TR Lz, 7=,
GSHIZNFI& CIX & b L2 o723, Bigd8 mg/kg RE/H BEGHE TR LT,
GSH/GSSGtIE, 1 mg/kg K/ H DL L& 5RO & & Bhg TR L=, &
PSR ClX, 8mg/kg ARE/HBEOHIEAL NEH T ka2 NI 7R &
ME2NEME Lo, 7 = v b— 3 A 2 Hulig (ki O GPX4732 mg/kg (AH/H
LA _E D 1T i e OV ik < H Bl s isid Lz,

AW TIL, OTAO~ v 2@ #EME & LT, JHikil L OB IO E 24
FEE L AN T 2, S22 O0TAFEMEN, ML A K
LA, I hay RUTHERE, 260N 7xn h—y20x7 27 h—T R
BB OO I L > THlE RSN ZEEHL NI LT,
(3L A R No.479)

Bz R] ~7x (C57BL/6, HE, —HE6UC) (120X1X0.8 mg/kg AE/H
DOTAZTHMREAHSE L, #EE LT RO E R L 7=, OTA& 5
£V, MEBUN, CRELKONREED L5 B&DO Nen-1, Kim-1, TNF-a, IL-
188 OV IL-6D mRNA DS FE BLEEANE ONZ IL-10D mRNANFKBUL T L=, BlgET
T, 77 R YA RXZFEE (FXR) & 7B K OCOmRNARFEHL T,
~a U7 T e K (MDA) BENEMN, GSHIEEL T & NHNEFEA: 23N
L7z, £/, & m. Acsl4, TFRINX NHO-1OmRNAK N7 2 /X7 B D335
BN, GPX4 & OFTHD & /X7 B Kk OmRNADFHBUR T L7z, JWEHAR T
FIRRER Cld, JRAE NIE~OEESEMIL O FIBE, JRME OJLE L OVE A e, R
I ER ORI E DI, U 2 REROAF R ER 7 & O RAE RN D 13 % 8153
L7, BBt R, a L 27 n— 1 REHZED D ENZRED
FXRAJAD Lz, £/, T b= FUTOM/NN, 2 b RU TEOME,
Fay RUT 27 URTOHEKREORI hary RUToOZERbEBE LT,

~ v A (C57BL/6, ffi, —#E6PL) (Z0X1%0.8 mg/kg K E/H DOTA% 3 H [
B O P 5 ONC30 me/kg (AHE/H OFXRIEM A OGW4064 % 3 H [t 'H N# 5%
120.8 mg/kg {AHE/H ODOTAZ3 AR OES L, 3k U Cilig &k OV I % £
B L7z, OTA¥GRiID3HMOGW406448% 5-OFEHR, GW40641X0TAFE M D
P E 2 L, MiEBUN, CREEXOVREL VAKX T SH, Ntn-1, Kim-
1, TNF-a, IL-16K O IL-6DmRNADIFHEBUK T & IL-100D mRNAD FEHLIE N %
FHE L., JRAE ERHIRORFiRiE, RMEILR, K OEAMEO A K
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F64RINUGE « HARFERM A S
OTARHI & ()

¥ L CAFHERTEE Cd 5 Ly6GIG IR EI & 2 i L7c, ~ 7 2125 mg/kgfk
F/HO 7z h—V AHEXIO 7 xa 2% F -1 (Fer-1) % OTA®5/ilZ3
HRMEEN G L7=%120.8 mg/kg AE/H OOTAZ3HRER &G L, & &
L Ty K OV i 2 R B L 7= f5 5. MIEBUN, CRE K& OVREE I ONZ B fikl2 33
% Ntn-1, Kim-1, TNF-a, IL-18, IL-6F OVIL-10DmRNAFRBHOHN, &
D1 g D o3 BRAF 09 28 b D BRI K OV i ey v B IRE 23 i L 72

HK-2 (b MEfrRAAE B fbskik) 20, 1.0, 2.0X134.0 mg/LOOTA
T4MEM A U F 2 _X—2 3 U XE2 pMDFer-1 X131 pMDGW4064 T125 1
ATALEE£122.0 mg/LOOTAT2405[] A > F 2 X—2 9 > Lz, OTADHME
CEIZL - T, HEERAFWICHRAGFRE2MET L, LDHAH 2 L7, i
72, 2.0 mg/LLL EOHE TTNF-a& O\L-18% > /X 7 E3 B G L7223,

104 U N7 ERBANKT Lz, FXREK OFTH # > ) 7 'EH R 8, I//\/I/75>2 0
mg/LLL E#ET. GSHE &I NCGPX4431.0 mg/LUL ERETIET L, MDAL X
JAFTNZ Acsl4, TFR1K OHO-14 > /37 EFEEL L ~L532.0 mg/LLL ERET,
HRINROS L ~L7231.0 mg/LLA ERETHIN L7, Fe2+132.0 mg/LLL ERETH
BRI L7, GW406401 pMALEZ LV | HMlaAEFEoR N, LDH
O, TNF-af OIL-18% > X7 E L~V DK F L OIL-10% > X7 E D
iz R LT, OTAFBREMEMEEE X ORIELZBIK L-, £7-. OTAFERME
DFXR. GPX4 Kk OFTHDEA I N2 Acsl4, TFR1K OHO-14% > /87 G K
mRNAREL L~V O % S L7z, MDA, FEANROS L~V R Ok D
IR OGSHE B0 b A11E Lz, S 512, HNERS MG 0 BN 2 @898 L
72, NACHIALEIZOTAFEBMEDOROSHEA, LDHIEMED EH LK Ol EFR O
T2 U7z, Fer-1LER X, OTAIZ L - TE¥R I DM AEERIL T LY
IL-10% > X7 EOK Tl NZLDHTEYE, TNF-a )t NIL-18% /N7 EH DI H
WA B S w7,

fiam & LT, OTAIX BIFFXROFBEEAZMHEI L, ZORER L L TIEEHEEE
fb, 7zv b=y R, BIOEHEEZFHET L EBHLMNR-T2, ZDZ
i, OTAFREMEBHMEICBWTFXRA 7 =0 b—Y 22425 2 & 2@
CCHEERKREZR-TZE2RB L, OUEtY A FNo.506)

[:EmEn ] 7> ~ (Wistar, #, —F£6PC) (20X1%0.210 mg/kgiAkHE/H
DOTAZ270HM (BH/AA) REOEE LR, REICLDIEREROBHEEIC
WEIRD LN o T, 2, OTARGIX, ey "\28, 77 Ik
W7 ua7 ) MBI EBE B 2o, B0 KA FORE T
OTAF 5-RETHRERIKOME /N, ITALRME LR 028 JRFIE O ia Z o8,
B RO, L ORMEEIEND Z X7 AL I 65 7-, Masson
N7 a— ATl RERIR, PV K OVRMIE FEER O JE I =2 7 — 7 ik
BRI, PASYATIX, IR OIH KL Z R D ZEMERME o, K

\
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DI, 72 b NIRMEIZRB T 5 7Y a—7 v OBEERIEENRD biviz,
ZC, WHlag—ry 7407 ax7F . BLOPCNADGEMRLFIE
IZBWTH, OTAKRE T v OB CTITEERRT v e LT, b
DML~ — B — DR B INA RO iz, Mz T, OTAR SR CTRT
~OEREDOTZ 7 V) — LW E R LT, PKH-6T®HGER LT RP=r VY
— A% HifE L CNRKS2EMIfE ((EH 7 v MEMA) A FaX— 3L
AR, =7 Y —APNMRICERY AENERIHEICRELE, £ 2T,
NRK52EHMIAE A0, 5. 10, 20, 30X (340 mg/LOEEDORIRT v DR =
7 v V—25 (NEx) X iOTA%E’%U? v kR v —25 (OEx) TT28
A FaX— 3 L, OExIZHREE SN MEIE30 mg/LE TORE TR
MlEFEEEZRET, 20K T80 mg/L@OEx{Er“f@ffmﬂﬁ@tmbnﬂ>p,b&5%m‘_o
OEx 40 mg/LDOJRFE TIX10% DOAMANIE A 5558 L=, Mz K4 554 X
HEH., 205080 mg/LOOExEE T10~15%E N L7z, NEx~DIREFE 30

mg/Li“C@/)EEZ“C XA A 2 FRE L 72 v o 7228, 40 mg/LClE, NExIZ8%
Ot E#HER Lz, £7-. NRKS2EMEZ0, 10, 20X £330 mg/LONEx X
IZOEXxD Ry V) — A TI2H/IA o F 2_X—2 g LR, OExIE<
AL X, A~ — 7 — D CD44 K O'PCNAN FH AR FAIC I B L 7=,
OExIE < SAL 1L, OEx#EALFLANIIC i L CNRKA2EMIL D 2 1 = —JE ik
RN OBIEIREEN EH L, &6, @i—=” vV Y —ATNRKS2EMALATH
A v FaX—2 g LR, OEXIE< @#EMIIL, syt CHEIRE
N7 4 7 a7 FrORBEWVRENEM LT, v=AxXZ 7 ay MEHT
X7 47 a7 F o RO a T =7 ORANHEERENICENL, 7407
07 F o OEMIE20 mg/LEEH S OExXBELHMIC L L CTHEE Th o1z, 72
B, NEXxTA v F 23— 3 L7ENRKA2E fila Tk, 74 7 nx7F oKk
NI 2T — 7 ORI EBII 2o T, o, OBXxTA U FaX— 3
L 72 NRK52E #fl ja < TGF-81 . TGF-8BR1 . p-Smad2 . p-Smad3 . p-
Smad2/Smad2tt & (*p-Smad3/Smad3tt 3L 7=, L2>L. Smad2 K& O}
Smad3DFRHL L~V T EE) Lg o7, OExIE < &Ml Tlda-SMADFEEL K
WREDLEEML, X F 2 ROSlug®mRNAK N 237 B O FE B HE AN
L7-. NRK52EHIf %10 pMOTGF-BR1FLEH] T % SB431542 T60%45 [H A

VX a_X—T gLz, 30 mg/LOW = VY — A TI2RFA U F 2 _X—
av L, £ oFaX—v 3%, p-Smad 2. p-Smad 3, PCNA, 7 47

T F RN —F U DORBFICOWT T RZ T ay MEEZ W TH
FE L, PCNAL 7 4 7 ux7 F 2B L CidfuZd e de et W CHRIE L2
H. TGF-BRILEF OFTLIRIL, OTAKRS- T v FORT s VY — hihENE
®p-Smad2, p-Smad3, PCNA, 74 7 ux 7 F U kO =T —57 0 D3
ZIHE L7,
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AFFEDOFEFIL. 7 v b~DOTAIZ BRI V) — LDAERL & JRP~D 4y
WEEMEEDZ A2 REBLTEY, OTAIZKET v FOJRARZ Y vV V —

L1, TGF-81/Smad2/33 7 F WARZER OIEMEL 2 LT, B BRME L
BRI AR AL R EE A b 2 Bl & Z TRl R S /e, (kY & b
No.105)

[EfnZn F] HOME (v RCD4*TV > 8@ kME) %0, 1. 5. 10X 1320
uM®OTATO, 3, 6, 12X(X24FRIIZ<KE L%, TN —ERoOMin%
24FFf A V¥ a2 X— 3 U LSRR, OTAREE K ONE < BRI AT L CH
M AEFERMET Lz, 24FRIE< BOLCs0lE, 13.75 uyMTH o 7=, F7-.
DNA? Z—RiE  HBIRERCEM L, 5 uMEELL ECTHBEE 720 . 20 nMEE

IESTEDOYT 7 ADNADTERIRIE R Z M 5 MO DNAW B2 AL b,
rﬁﬂﬂﬂﬁ X, 7R b— /X®¢%1%’(Tﬁ>5**@iﬁﬂﬁ7£% I, AE/N, AR E o
EEEAL, M/ NRE OBEE, I har R T oMb, oM, Mo~
L7, RIS oté&ﬁﬁi%%rw_o W7 R =Y A& RT T RF LV

(AV) Btk CHMBRODNAILKE AT 23 vk r ey v A (PD) BEELZ AT
Ml OEAIE, 0. 1. 5, 10XiX20 pMEECTENRZE L7, 2.7, 5.0, 6.7K
3.2% Toholz, IET AR F— T AFEMIZ R T AVIZYE CTPIM M % 7~ 3 /e o F
AlX. EhEn2.0, 2.1, 3.8, 125K V23.7% Th > 7=, HEHZRTAVEEIE
*@PI%@%%@“?H}E@@%%& 10.7. 10.6, 18.0, 23.8%1*20.8% C& » 7=,
T2, JC-1%fC 1. 50 pMIZB W T oy R U 7IREMN DK
TR LT, 7’Z1<}\ “/X%Eﬁiér‘?“écaspaseﬁ . RPRREEICEHEE L TL, 5.
10% 120 uMEET, ZRZEN1, 5.6, T.8KU8.2(F I CHIN L=, 7=, Rz
Z1 uM®OOTATIL, 3, 6, 9, 12, IF24FFRIIZ<FEL MR, 7HR F— R
TR SN2 723, p38. ERK1/2K UNNKD U UL E S, 6EERH
HZz b —7 & L CI8FFfMEFF S 7z, WIT, FMifZ0, 1., 5XIL10 pM®
OTATI2HFIIES L= H., 10 pMTIE VN1 B mRNAD I 2K T &
Jcl:tm 1 pMM OB uM TIiEH 31 B mRNAREIIZEE) Lo 72, 24FFR

CELEME. 5 uMLL ETH A B mRNARBL I S vz, A b A
/f/@IL 20%, 1, 50 pMiE< ED 120 % T, ThEh1l, 8K T72%
WA L, 24W# T, 2 N73, 84K V81% A L=, MEEEEIER D
TNF-a®mRNAZ, 10 pMIE< O 124 12275, 24K IC8fF T L
2o F72. TR b= AEHER T D Caspase-8DIEMEIX, 10 uMIE < # D 3KF
%7 5 24FEE14 £ CREFRYICHIN L 7=,

PLEXY, OTAlZE FHERCDA*THIAEIZ Y R F— X 2758 Lz, OTAIZ
S haURYTHEREAZIESED Z LICE YV MAPKOIEMH L E TR h—v A %
FHEL, A b, IL-2, TNF-aDREHRHEZLL ST, Zhb DT
OTAIZ L 2 ZEm T 2 H T& 5, e T A & LT, OTAIZCD4+Ti

152



© 0 1 O O i~ W N =

10
11
12
13
14
15
16
17

|18
19

|20
21
22
|23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

AR « HARFLSHEMHAES
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falZ Caspase-8&{H ML S22 L6, THIRRNATNF-az 4 — 7 74 7
HZ L CHIRES SRR ZIEE T2 Rz, (kY 2 b
No.094)

(8) EHABRDFT LD

[FHRLY CGEedmRAES) ]
GRS —1~5— 3% ZHERI I,

EEBREW & A ol AME MR TlX. OTA 285 LI ER#MWE IR
HIAE OERALFE R 72 BRI DTz, BIRBEESME SN O IR S3 &
7 A2 MTiE, BEREMIE R OFE K U7 M 2 DA, JRAIE O kG K O AR
WELBZE SN, 7y MTBWT, NI 2L OB SRR
INHOFTROMEMAEO HiLlz, OTA ITEICEBW AT =4 F T
AR—=H =% L TIEEE SN D 2 ERREINTEY , AL IRME 123 72
OTA O&EMAERIL., OTA 23R AN KR D R SUXMEREIC & 5 A8 T
=FVEES AT MLV MBENAMNIBITT A Z L EBET S LB BT
%, FEBREWIC X D HAMEEERBRICBN T, Kb EVWAZRTHESRD b
o7& () <. 120 B 0.008 . 0.040 X% 0.160 pmg/kg {AHE/H D
OTA ZREFHR G L=/ 8. HEERFIZ Tmpag XX Tmpag DA XV 7 V7T
T 2 ACKT D EE ORI NS IR BES N L7z, 0.008 pmg/kg {KE/H D
OTA ¥ 5RECIZ 9 8EY 4 FA, mu@gwﬁwamuwAﬁﬁﬁfi 2T
DT ZITRMEICB T 2IBRITHEEENBIZE SN, 7 XI281F %5 LOAEL X

0.008 g#mg/kg (AEH/H ThH o7z,

BN - BRAMERBRTIX. (T oI OTA 20572 & LI sk
"B\ N LR e B e OV ﬂ%ﬁm% Z<AE L, 7> MZ 0, 0.021,
0.070 X}% 0.210 pmg /kg K/ H D OTA % 5 [HFRHIFE 085 L= NTP 12k

5 2 AERIFEN AMERER Tl 0.070 umg /kg KE/HLLEOHAETHT v bD
g (CIEEFRD b7-, NOAEL 120021 pmg /kg RE/H (G 5 = H# 5,

0.015 pmg/kg RE/HIZFHY) Thote, 2. ZO NTPREROT — & #HIC

BMD £z W T L2 R, BEET /L0 5 bk b BMDLio 13,

0.016-1 gmg/kg {K#E/H (LogProbit (Restriction : off) ) TH V., Lid

NOAEL LV BVMETH -7, 7% #H i@k ik, 0.040 pmg/kg
(RE/H O OTA % 2 R E Lo/ S, IR ZHE O E oMb, 1T
DEFEENL LN, DADHERITRD LR hoTz,

AEHEFE AT R ORE ML, WIS BERA~DRE L D & 1~2 fimWn
MR TRl I,

BREMERER O R, Ames iR TIIRENEHEALOFEIZ) DL FIFE AL
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NEMETH Y . KIGEEAREEZ T2 SOS 3Bk K& QR LA RS2 iR 2 vz
B FRREBEARBROEROIZE A RBIETH T2, —F, WILBHOEEEM
JIZ BT OTA 23— A $H DNA Bl 45585792 2 L2VRENTEY, OTA %
BhH Lic~ o 237 v F O, g, BEEFCBWThaty 7 ykA
DFEFIIGETH -T2, T A Y R T vEA THALNS DNA #H{50 &I LA
IZEoTIflcsns Z RSN TS, DNA R ZRT ~EH DNA AT
. 7w MITMR, 7 Z N BRI, b NREE BRI IS W TIEETH o T,
HRYE P RAHRDS in vitro DN DDOFRER TH LI, 1n vivo DFRERTIX
etk Cdh o7, IMERBRIZ. in vitro. in vivo I\ ToH - 7=, in vitro DYufh
REFREBRTIX, BGHELROEEORENIIZELNLTVDEN, T MIREPA
MELZROEG LR BR TR, ~ v RTEENE G U7CRBR T TH
STy NIV ATV 2=y 7T v b (gpt delta) & H\\/= in vivo BiEmE MR
TIE, BIRBEESNE I I DNA ORKEBR NI BITZN, NN T OEALT
WETDHNADRKTH S &THREITE LTV, £z, REAICEBT
HIERER B SN o2 e STV 5,

OTA OELEFMERDAME L LTOA I =ALIZE LT, OTAHDHWEED
K&y DNA ([CEFEERT 20 G0 ER/L5 B0 TUTOLIICEEE 2R
PR S LTV D, B OTA =85 L7z In vivo IZF1F %5 DNA Nk
TERGRERIZIWN T, RA M T-ULEIZ LD DNA IR Shveh o 7o
NobH, —H, RARTYWEIZLY In vitro X in vivo 28T, DNA 10
KPS T oHRENH DN, TOHERITIISINTELT, s
& SNDEIMADY OTA X% OTA G & DNABNHEAFR-EE LD THD ED
el S Tuwiany, iz, [BH] Z[14Cl Tt~ L7z OTA #7 v ML
L7z in vivo SBRIZCEB W TRHRIEEIZAR A N T XY o 7iELRI%ETH > 7203,
FIRTE IR D H AL TR,

OTA DOIEBEBHEMERPNAME L L TOA =X LT L T, MiaEH o
Tl 2o BENIERAE, MlagEs 7R h— 20&k, BkA h L
A, X har R T OMRBRIKT, MAPXF—E%ED v 7T IREOE, 7=
=N7 7= tRNA AR, E AN EOT BT MLIREEDOE Y = X7
AT IRATNZ AL E . BAATHFEOD R x RIFERNZEHRE SN TN D,

PLEDOHEE Y OTA X% OTA G DNA MK Z kT % B Ainm s
DAME TIE72 <, BRI DNAIZER T 2 BB R AME L BZZ 5 2
EMEETHD LYz, £ T, BRAMIZONTIE, e M+ 5%
AFNAY A7 FNCET 52 F0 & QHEACEIKEZXIS) ) CERk20 29 A 2 H
{LE - IBYE HPRERINE) OFE X H %55, in vitro &R
B ClIBtE TH 03, in vivo BInEMERER T DNA ~O E#EN7ER SR S
T RPANECK T 2 BEEEOE SR RHEE] BN &b, BN
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BB L Tk, NTP 2R 5 2 FIZEN AMERBRIZHE-S < NOAEL Z A
FH L., BMD {EOmEM I THRWI & &L, TDI #kETLHZ e Lz, (B
LR 2 2 )

3. EMIHEITHIHMERE

[F%Rm L CGETREHAES) ]
(3. B MIBITLHEA] DBRIEIRORNEDOEE (IZ<BEOH—%R) &
o TED 7,

(1) BEIZBITSIEREE
@ mi#ks 0TA BRE

OTAIZ, B FTBLZ 35 HOFEEMEZATHZ LA RINTEY (] 91),
WEEGERNC T 21X SBOMMER N, A ~—T1—& LT OTA OIfi FiE
DN FHIF SRR IS < STV 5 (B 74),

2001 D JECFA OHEIZ L D &, BN 12 0E, 77U 20EH, hFHH
K OVHARIZEBWT 1977 05 1998 DO MIZZ 1 OTA G & sl Sz
fEEFET 3,717 A4 OImiET OTA JREFPAIX. 0.1~40 ng/miL (A XfH 160
ng/mil #[r<,) THH(ZM 74, 198), HARTIE, 1992~1996 T H AT
BOWTOTARENHA I, OTADKH SN/=DI1X1844H 1564 (85%) .
X 0.068 ng/miL., FEEEHEIFAIL 0.004~0.28 ng/mil Tdh - 7= (S 342),

EFSA OEREIZIX, 1995~2002 FIZHWESNTA X VT, 7 aT7F 7T,
NV z— AV z—T 2, FEryaAKRRLN ) ATBT AR ER 2,322 4
DM OTAEENTZEN TS, OTA OFEHFROHPHIL 33%~100% T, L3

v (BRHES 0.1 ng/miL) T, /AT x2—RUORATx—7 2 (FRHE
5 0.01 ng/mil) TEho7z, fH OTA REONY-HOFHIX 0.17 ng/mL (L
N ) ~0.56ng/mlL (% VU7, BHEER0.1ng/mll) Th-o7-, EFSAIL,
INHORER LY, 2001 12 JECFA T#HE Sk B4 & hik4 2 & i
OTA BENB/IMENICH 5 LR TWD, (B8 200)

ZOHDOBRERREZR 18 ITELH LT,

R—F 2 R, 1998 4F 10 H 225 1999 4F 4 AITHT T 30 & OIEME it %
KEGAZFHR O M H S OV S VT I I i H o OTA BRENHE SN, BRI
HREOS W IMEFRO OTA EEREICIL, AEENRO b, FHMERMIE
e SV LTS > OTA JREEIC i*ﬁl@@z’»%& Hiv, FHRELIE 1.96 TH -
oo (M 343)

2002 TR FHNVOETT A T T RREDOREDD 2 SO EF D 3 Hh
RATET T 104 40> 6 MRS S I, miED OTA RBENH ST,
ETORENSERE FRMIL LD OTA 2 S, #iIXK Z & oYk
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0.42~0.78 ng/L., EROMEEFPHIL 0.14~2.49 ug/L T, BLBOEITRD B
Rino T, —HOBEMICET D EEREIFMO 2 HIKIZHXTHEICE -T2,
OTA O FE&EMRESIL, MiE T 0.1 pg/L X2 T 0.05 pg/L TH-o7=, (B
344)

F U D 2 OOREFEHH D 88 44 DR 72 B HEE L 7= o OTA R E
DO &z, a7 T 200444 3 A& 7 ARSI MRIED 54% K O
Ve BRUT T - XTTHTT T 2004 4 10 HIZERER SN TEIED 91%70
OTA Bk, MH& X Z. 0.07~2.75 & 0.22~2.12 ng/miL, F¥J
EIZZENZEI 0.44 XV 0.77 ng/mlL ThH o 7o, MHE o mAEH OTA BEEIZIE

BERENRBD LN, Fl-. P BBy T «F - ZITTETT TIILED

b OTABEEN B LV AEICE - T, Wk o 8 e R OTA 5 )
6 OTA EHENHF L, aVT VRN BT T - X TTE2TT
TENEN 0.84 KT 1.40 nglkg RE/H TH -7, OTA OFRHERIT 0.1
ng/mll. TH o7z, (ZH 345)

TNELF o TTT ) AT A LVAMND 2HKICEIT S 4354 Db MILFEF O
OTA BIENFHONT=, 2004 4F 2 iz~ - T)v - 7T XA ONT 2005 4F 4
AKX 7 Blz~xF/ a0 R FRATHRRENTZHRIEDOZNEN 63.8%K TN
62.3%7° 5 OTA 2 S, FEHITZENEI 0.15 ng/miL & T 0.43 ng/mlL
T o7, OTA OKHERAIL 0.012 ng/miL TH o7z, (B 346)

oV oG N VB T 0 2 #il T, 6 D 80 B E T 239 4
ZXFRIZ 2007 £ 7 A R OV2008 45 1 HiZ, IfiEH OTA BENHIE I N-, &
FIZEHT AT — N0, BT ;’c NUET 3T EEDEYEOBLIN
by s X0 2 < HiFRiE S TIZERSE. T v— OV OFE B B 5
X0 Emnoiz, OTA MIEHFEEX, WITIhoiicksWnW T A MIckXTE
MOEFNHREIZEL . B2EOFEHITZENZE1 0.1837£0.013 XY 0.312+0.034
ng/mil T 7z, MG E I il &k OV L2358 b o T,
MIEH OTA IR O fe i i3 2 M oo B 5 O kDA THIE S iz 1.496
ng/mil, Tho7o, BEHG CIZEY, LAFHz+k (16 HiEK) o+ OTA
BREEDB KA (96 k) KOEAN (8 WiK) ITHNTHEIZE N> T2(ZH 347),

ARAL DY = A ZHTTOD 9 WX T 2008 4F 3 H2v5 5 HIZHh T T 279 4D
B bRz L T OTA IRE A7 FER, 275 412 OTA Ak S 4L,
Elzi@ﬂﬁli 0.861.07 ng/mlL, 95 \—% Vﬁ/(/l/fﬁ £ 2.51 ng/mlL TH o7z,

HEP OTA B 2 B 25 K O HUE ZE (338D B e v o 724, 18~297%., 30~44
mz&@ 45 IRl L EFEl A 3 X5 &, Mg OTA AL 45 kLl | >18~29
% >30~44 DNET, 45 WLl & 830~44 D I/ N — T TIIABEENRD BN
7o (MR 348)

ANRA T 2008 4E 7T Hv D 11 T T 168 £ DB LRI FE S h
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FRBTIL, XHH R EN D OTA SIS, Mt OTA JIEDFHIE 1.09

+0.95 pg/L. EEFPHIX 0.15~5.71 pg/L TH -7z,
H OTA J2E 73 =)

VMIAENIZ & o 72, (28 349)

£18 BEEAOMBRAI S FXP U ARE

BHED TRt L0 g

E4 zairenl| e RHBRS SRS I B A 51 SCHk Wit
EE%)  (ng/mlL) I (ng/miL) H
(ng/miL)
AR 1992~1996 156/184 0.068  0.004~0.28 (R 342) 1998
(85)
A 1995~1998 1596/1732 0.06 0.23 0.06~2.03 (B 52) 2002
(92)
EoES| 1999 50/50 0.2 1.10 0.2~3.11 (B 52) 2002
(100)
A—F > 1998~1999  30/30 0.02 1.14 0.14~3.41 (R 343) 2006
N (100)
AL kA 2002 104/104 0.1 0.42~ 0.14~2.49 (BR 344) 2008
I (100) (LOQ) 0.78
FV 2004 62/88 0.1 0.44~ 0.07~2.75 (B 345) 2006
(70) 0.77
TR v 2004 127/199 0.012 0.15 0.012~47.6 2008
F (64) (B8 346)
2005 147/236 0.43 0.019~74.8
(62)
= 2007 B 116/119 0.025 0.312 0.0279~1.496
(97) (B 350) 2010
2008 4 92/120 0.137 0.0306~0.887
(77)
S 4 2008 2751279 0.075 0.86 0.11~8.68 (B 348) 2009
(99)
A 2008 168/168 0.01 1.09 0.15~5.71 (B 349) 2010
(100)

@ FRHBOTAERE
S DS WE T EE AW T, RO OTA O fIlE D ATRE

OTA JEJE L OTA IF< SEBIZHOVWTHEINL TS (£ 19),
AZYT T, 41 4056 1 BoOREZRIL, OTA IRENSFHLNT, JRY

OTA OfHIFRS X 0.005 ng/mlL T, fEHFH O 38 ik 22 A+ 12 OTA 23

B S, Sz OTA OIREHIFIX 0.012~0.046 ng/mlilL THh 7z,

FEMEEREE 3 4 DRZ

1% 0.140 ng/miL Th - 7=, (B 351)

H[ET 30 HH 50 4 & Xtz ke =% vz B

R ZA, BETDORIZ

2720 R

OTA MR S, =&

—HNEA Ty NAZT ¢

WERE S, BHF, MR OREH O OTA 2BET 52 LI2 L0, OTA OEI
%k%@”4f7~ﬁ~k@%@ﬁ%&5Mtomﬁ ﬁ%%#BOE%\ﬁ
BRBH AAHE K OSBRI 1BARIC 1 BRI S L, JRIZEABRAT B K OB IC

I 1 1l 15\#%Wéhto&m@ﬁiﬁm\mM&UF_kMT%n%
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11 0.001 ng/g. 0.1 ng/miL %X 0.01 ng/miL TH o7z, OTAEHEIL, ¥
LT 0.94 ng/kg K HE/H, #iPHIX 0.26~3.54 ng/kg K&/ H & #idt Shi-, RABr
Blts 30 HAETZEDETOMKHMAENS OTA 2 &, OTA AP ILR
BrBHAA 30 HATIZ 0.15~2.17 ng/mlL & OB 1% 0.4~3.11 ng/mlL ThH -7,
PR 50 fRiRH 46 faiR2 5 OTA 23t 4. Z O#iPHIEX 0.01~0.058 ng/miL T
bHoTe, OTAEBEE L MEF OTA BREIZITMEBENGEO - 723, OTA
BHE LR OTA REEICHHRMBENE D b, (2 352)

2003 4F 4 HIiZ > BV —@ 3 #i5 o 5 MK IZFETef s #H 88 4 DR+ OTA
BRENHNONT-, RIL 24 FEEIERELS L7z, 61% DR 5 OTA 23 S 4,
X 0.013 ng/miL, Z O#iPHIL 0.006~0.065 ng/milL Th o7z, T
bz 3G DO B, 1 HIFIZEIT DR OTA BEIL, o 2 #FICkE~_T
ol WS B REICEITRD bvkinolz, (B 353)

2004 4F 11 AICHRNL MTN (a4 07 F) OEFENSER LR 60 #Hik
42 RS OTA 2 Sz, FHIREIX 0.038 ng/miL, # OHiHiX
0.021~0.105 ng/miL TH o7z, EERFHIL0.02 ng/miL Th o7z, (B 354)

RV RNTTD 6 #iX X0 ik 50 44, FME 45 4 DEFF 95 L DR % 2007 4
DEAWIK O 2008 FEDOEHNITERIL L, OTABEZFTARD ak— s AXT 4 NE
fi STz, EICHATEAY O OTA EL<EFITARICEL ., HEIck 5EN
IZEMNCORFED BT, BHERIT, mmMn@MLf%otoﬁwﬂﬁ)

£19 EEEORGEAIVISEFXFIUARE

o o R AP o sk
14 TRt PR e (ngmil)  ARkH R
== (% ng/miL) e
(ng/miL)
AXYT 22/38(58) 0.005 0.012~0.046 (& 351) 2000
eS| 46/50(92) 0.01 0.01~0.058 (&H 352) 2001
NUH Y — 2003 54/88(61) 0.004 0.013 0.006~0.065 (&R 353) 2005
AL kA 2004 42/60(70) 0.02 0.038 0.021~0.105 (&M 354) 2006
( LOQ
)
AN A 2007 4 it 43/50(86)  0.0024 0.021 n.d.~0.062  (ZM 355) 2012
2008 & 42/50(84) 0.016 n.d.~0.040
2007 4 Bk 40/45(89) 0.023 n.d.~0.071
2008 & 35/45(78) 0.016 n.d.~0.039
@ BELH0TAERRE

B F NSO OTA O, FHTHE LTS

JECFA Ik % L. 1988 £/ 5 2006 4% T ﬁiéﬂt&M6ﬁl\77
U 2mE, 77NV KBA—A T U TIZBT 5P OBEEEIL. £
ZN 11%~100%. 72%~87%. 4% M 2% CThH>7=, (B 198)
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2002 % Scientific Cooperation (SCOOPTask 3.2.7) 292k 5 &, kB b
ORFL 324 IR (FAY, A X VT, /T =z—, AUx=z—7 ) HD OTA
T OFPHIX 0.01~0.24 pg/L, fHeEfElE 2.35 ng/L, “FHMEIX 0.09 XiX 0.18
ng/L 29T - 7=(B M 52), DO R %% 20 127 LT,

R—F 2 RIZBWT, 1998 4£ 10 H 75 1999 4E 4 H /it T 30 Aotk
26 RHA O MR & ORI S du, OTA BENHIE S iz, R i
BERORAIZBWTZENEH 0.02 X 100.005 ng/miL TH->7=, FFHLF D OTA
X 13 MR 5 iR b STz, REBLILTE I3 5 RFLF @ OTA R I
%, FHLTO0.0058 THY, HUEHHEOME, RAEMIEF &3 F o OTA
FEICHBENBO LN Z ERMEIN TS, (B 343)

AHXYVTT2007TF 1 ANnH 6 AETIZ1304 (A XV T4 924 K0A X
U T EETRWA 384) OIEELMZXGIT, SV ML H &K OELH O OTA
AT o — M X DBEERHARONTZ, BEO I WHIBRIKD 99%12
OTA 2N &, ¥ HEUEFEZEIT 499.8+553.8 ng/L., #iPHiL 84~4,835
ng/LL Th o7 (R : 25 ng/L)., REFLH O 79%I2 OTA 23 &4,
R X 10£15.6 ng/l TH o7 (BHRSA : 0.5 ng/L), W9 11D OTA
BEEIZBWTHA XU TANEAZ U TEETRWANEDOMIZAERERZITA LI
oz, SWHIMH OTA JREE & o OTA REE & ORIZHEBIERE D b v
Do Tehy, FLRIZ OTA SR SN RIRIZE N T, WM OTARE & &
WL R OVEEFL O OTA R & ORNCIEOABENER D Hiviz, S W \iEriin
FIEENDHEEI SN OTA B EIXZ, 1 # U7 ANEA % U TEETROAI
BWT, £1<E1 1.02+£1.20 X0 0.87+0.78 ng/kg IKHE/H TH-72, KA,
VT7 KRR BEERORT A OEBREE IWHME OTA JBEICFBEN
BOLNTZ, £, KA., Y7 MRV 7 EAROREIZEENOERIND
HMOERE & FLh o OTA BEEEICHENRD bz, (B 356)

RAYD2H8H (JNVETA -T2 A RN T 7 — LU KR =—F—H &)
T 90 4 DLMEN S RIS, OTA BENHIE SN, FHLO 50%LL E
IZ OTA M &z (BHBRS 10 ng/L), OTA O 143 K O H & PH 1
JIVETIA -T2 ARNT7 7 —L U TENLEI 24.4+121.1 ng/LL KT 10~100
ng/L, =— % —% 72 TlIZFNEI 14.4+15.1 ng/L L X 10~78 ng/LL TH
o7z, (M 357)

OTA Dt MAA~DOZUWIE, ATP KFMHD N T AR — 5 —Tdh 5 AT
P78 (BCRP) IZX0fhirsinsd Z ERmmeEinTcnsd, BCRP I,

28) EUMBIEIC 31T 5 & HRH DOTASEE < &34

29 SESMEIFLA T D 2 SO FIETHHENL TS : OLODLL FOMAKIZLOD/2ME A H L T¥H 4%
L., LOD ELOQOICHRIRIZOWTIHA[EE THANVITRIEME Z W54, Xix@LOQLL T
BRARIZLOQ/2E %A L CFHE2E I L7-5EG
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b e PORIZH W T, BILINCEE ISR L& MEAAEEY O ~D
ST G- L TWn5 , (3358, 359, 360)

20 BATOAIS rFLUABER

ke memp o OTA IR

=4 PRI N (ng/miL) T (ng/miL) FURSCHER &
(ng/mlL)
AR—F 2 F 1998~199 5/13 0.005 0.0056 0.0053~0.017 (ZHR 343) 2006
9 (38)
A2V T 2007 45/57 0.0005 0.01 0.0011~0.0751 (MR 356) 2011
(78.9)
KA 46/90 0.01 0.0244 0.01~0.1 (B 357) 2013
(51) 0.0144 0.01~0.078

@ OTAIZK EZEDNM1 AT —Hh—

R B2-~A 7l aTd Y LUro BN BRIR S M ek b B L
THRESNTWD, BFENLD OTA ELEBORGHWVHIELE LTHMONETF =
=V 7T EDLRREAR OB MM E ™S JIE (chronic interstitial
nephropathy:CIN) EF# 404 . WRK OB 577 CIN B3 60 4 L UM E 40
ZOMF OTA BEFK N B2-~A 7 uru7 ) EENE SN, H OTA
REIXRE A O CIN BF I W TR FH K ORE OB 52378 CIN B LV
BEICEL, RPB2-~A7uru7 U U EEX. FRIZHD ST CIN B3
IZBWTREFEHE L ARICEN- T, (ZH361)

WIS 4 P ARBBATE CONTILILOBEREZH IS5 BHNT, =7 MIB
WCREBL & LR o o R OVREFLH 0 OTA R EEIF DN HLIR DR F1 B2-~ 41 7 &
ra7 Y rRgbiiz, 50 A ORET 36 4 (72%) OMiE &k PHF 16
OTA 23 S 4v, SRR BE S OE YR 221X 2 1€ 4.28 2 3.97 ng/mlL & 11 1.89
+0.98 ng/mlL TH -7, MiEFFIZ 2 ng/mlL LA ED OTA 2 S 7=3LR I,
Mg+ 2ng/mIL RGO LY, RFB2-~A 7 urua7 Y U REROMET
NT I VIROBEN BB ORRAEICE NPT, ZEERT AT (v 7
B AT OFE R, FLIRMEFR O OTARE L B2-~Af 7 ur/nT U VBEICAE
RFEBENERO BTz, (B 362)

® 0TAIEK REBEDHT

Rz 31 D& D OTA OJEYLERE, [ff OTA JRENH O OTA HEEE
&, BFENOOHTE OTAEBIREKL L D OTA £1E< FEF & 25/ 5MICD
VT 2002 4E D (SCOOP Task 3.2.7) (2 S4uCTuna, BN 13 22 E O
324t H., B 18,599 IIRKIZ DWW T OTARENTIN DT AES, 48.8%I275 %M
O, BFHL OGRS 5,180 MR 2,825 ik (54.56%) & OTA H3
S, REFPHIX LOD~8.7 ug/kg. “FHIE 0.294 pglkg (9 BT
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0.484pug/kg) Tho7o, ZDHH, KITHOWTIL, 63 MmIKF 4 ik (6.3%)
I OTA 25 H &0, IEEHPHIL LOD~1.4 pg/kg, FE#)1% 0.217 pglkg 5 HE
MEE1E 0.725 nglkg) Tho7-, (B 52)

t h~®D OTA OFEEERE L TROLBFIEDE WO IFXBFE L OEHER G T,
BIRD 44% % EDDH EFZZ BT, HWOTUA 2 10%, 2 —E—72 9%, B
— N T%, 2ATBE% Th-oT-(BM52), HEMIZHOWTIX, BHED OTA
o B AR L7 7 Z O IR L OVE B OTA {GERRO LTV D
(ZH089, 107), F7o. MLWEIZIBWT, BT DN LDOREIZ P nordicum
HIZX D OTA (54 HE STV D (B 65, 363), LL, HEMEIT LTz
X <FEIT, MRARERELZ BT 5 HoMETide b OTA #HiE
HEL<FBEED 10%RBE L ZRDHAEMELEZEXL NN, FEAEITE MTBIT S
OTA 5T < FBED 3% & WA IRVFER L 72572,

RRNIZ 31T % OTA OIFYSERE R OB & EH o/ B IE %2 iz, OTA &iF
BHERHZ IR L O . R OB A, IR WEREE, =, T A
LBREWE N 7 b — 22— ADF 7§ H O 5 D75 Y SEHE K OB RG2S
BT, 425D F U AT LD OTAZET S BEEDHEFH SRR, RADEE
FIZRBT 57 OTA EEEIX., 2~3 ng/lkg KE/H TH-7-, &Y A7 D
HEE (975 X—k %A )LVfE) TiL 6~8 ng/kg KE/H D OTA EHE L 72
n. —HEBICHE T S & 40~60 ng/kg KE TH - 72(Z ] 200),

RIN 6 23E L 0 it S 2,712 BiR D g K g 1 o> OTA ¥
DT 0.34 pg/L (9 BEEMEFE)IE 0.35 pg/L) Th-o7-, IfiEH o OTA
FEZ AW Klaassen (C X BHAEABC IV EE &N/ OTA ©—HEREIX
0.41 pg/L~2.34 ng/LL ThHolz, FAY, AT —FT KO/ VY =—"Tiiim
H OTA BE BHEEF S 4172 OTA BHEEIX, OTA /5 YR & BIE ) b HEGH
Stz OTA BHRE XL VKo To, —F, AL U R OFEEIXZ O OREFR
Lirol, (BZR52)

2002 =D (SCOOP Task 3.2.7) OFEMIE I, FIRITEITH OTA #IL
SBEPHEFTENTWS, HESNT-E SO 324 BIKDOFEEE LY . 9
Ro—HORHAEREZ 600 miL & L CHFH+ 5 &, AIRICBITA2BALSD
OTA #:E < FTEO#iPHIX 1.00 ~24.00 ng/kg (KE/H & 72 o7, (B 52)

2007 F£ 0 JECFA (2B W\ T, BINOEY) OTA 15 YUREE K OB R IE G |
BHENLO OTA 2 E< BRITB L 8~17 ng/kg KEME L HEE S NT-, K%

30 OTARIE < B R OHEFITLL T OKlaassenlZ L 2 FERNS A b,
Ko=ClpxCp/A=1.97Cp
Ko: —H#EHEZE (ng/kg {AFE/H) . Clp: mifEr V77 A, Cp: MIFFEOTARE (MiEOTAR
ELRELE INE) o A AEWTFRIR TG
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BOBDRIKIZEB T D OTATBYL UL 5 uglkg L CTh o 72, (B 198)

F VU D 2 OOREFEHH D 88 44 DR 72 I o> HERE L 72 g+ @ OTA I
DT ENTZ, o T AEIENIT LT, MREEEHE IC & 3 2 Ao’ HhmE
BUZBA+ 27 v — MRS EM I, ZWE. KR LS RERE & g
D OTA EEOEBNHANLNTZD, HONRMEEERA LN Tz, (B
345)

RV = o MR 7 e VBT D 2 il T, 6 D 80 ik k TR E
2394 X RIZ 200747 H KOV 2008 41 A2, MK ERE S i17-, Breitholtz
DOHEFF (SR 364)3D % FHVCIfiEH OTA B X 0 #i Sz OTA EIED
#iPHIZ 0.0144~2.005 ng/kg (AHE/H ., FHIZLAH R OCEHIZEN £ 0.182 &
1 0.408 ng/kg (AE/H ThH o7z, (S84 347)

ARA DY = A ZHTFTD 9 HIX T 2008 43 A5 5 AT T2794 D
B S IMiEZHER L, FRFC OTA O&EE<BRAFHL5 B TRFICET
L7 — EREBEINTZ, OTA REENDHEBZLNIEY,. NI4TV
—Y . B AAE T YEORNERE S MET OTA BEICHBIIA LR -
72, Klaassen OHEFH=NA H W T OTA IRE NS HEGE S vz OTA #HEE
1% 1.69 ng/kg KE/A TH Y . FEHESHE K OSTHRIZ X 2 &bl %) OTA 15
YN HHEF S 72 OTA B HE T 1.96 ng/kg (KE/H Th o7, (B 348)

AL T 20084 T AN D 11 AITHIT T 168 4 D% 2o b IfiLik 2 FR e L,
Mg OTA & 23 E & v7-, Breitholtz X% Klaassen OH#EF A VT
HEh7z OTA &I 1.47+1.25 X% 2.16+1.88 ng/kg KE/H TH - 7=,
AR PIcER S, BIRLEZEEFICET LT 7 — MR Z L, BY
I, PE, B—L, UL UELZET 26 DN 7V —7 L IfE OTA EAEEIC D
W CRYRMENT 2SS 0E S iz, FREO RS & it OTA BE & OMICA B2 Bk
FRO LT, FEHEOIT OTA O&EITETRL REBHICHKRT D LB 27,
(ZHR 349)

(2) EFWE

OTA 1. N #FIZHA LD NV R EAE (BEN @ Balkan
Endemic Nephropathy) M OVE7 7 U B o R LR fEE (UTT : Urinary
Tract Tumors) DOFIEIZE G L TWADA[REMEDS A S T4, BEN ORI
[T SN2 > TRV, BREEHIFIN & LT, OTA DIENIT/NRIZEAT
Lo ) AR Y IENEY) (Aristolochia clematitis) DOFE{ D RSy THRD AW
BThHor7 YA bMaxTEBOBI, RAALR D HHCEHHH T KR H L7250

31) Breitholtz D HEZF L

OTAfEHE (ng/kg AHE/H) =Cp X 1.34

Cp : MiFOTARE (ng/miL)
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F64RINUGE « HARFERM A S
OTARHI & ()

IMEEBILEY) (BRI BFIRRACKZSE) OBR, U 4 /L AEGE O AJREMED
FFonTnWb, (28 365)
OTA @t MIBIFTHIED AT ONTIL, 9 FHEELA 720,

ORAYZ 2t ¢

BEN (37t FOREHE CTHY . S h BRI ERND X = a2 —
TINBWNDRA=ZT e~ )Y =S TAVHIT, /a7 F7, b—~<=7
F OV BT Hdl 0 £ BATEIC A S A, RS ISR BAE R FR D BT
%5, BENIZ. BMEL Y LPEICO0E< AL, Bl 11s s an<
B, FEEHEEIT LMD TN E D, 1950 £ DRNE DB 2~10% & M
INTW5D, (28 366,367, 368)

7 a7 F T OEEIEL MBI CTHEE ST 1975~1990 FEDRIIZE 1T
LBFEDOREN T 4 — L FREOERTIE, BEEKIT 05~4.4%Th o7z, I
D OB R A BILD, (B 366, 369)

BEN (%, B tHEZHEMIBONW < OO EMAOERICRIEN A LN D, A
FONWDEFOEBEZ & 2 BN TRIEF DA LI WT —ANH 5 Z L i
R OO E S TH D, 22— AT ETIIEBITHEFIE LY, BEN 12
RICEZ S RBIE L, FIRICESHICRIET 2B R H 5 BEEMETIZRWNWT &
JE IR N LR L TN 7o WIS & JB IR 2 R U~ DB E T RIET 5 Z &2
IREINTW S (M 366,370, 371),

BEN (X2 DiER 1T 72 < | FIEFEILEIZ 30~50 % T, F4IZ 10~19
DO BREOREL HDH (B 372), WEMEFCIE, JRME Lo EE

DIEE L REIC Héf“@%fﬁﬁf%&i%Té&@ﬁ%ﬁ@#%ﬁﬁ&
OFEPAEMBIETH Y, Do VE\EIT L TRIBNAKRBICEH LEARARICED
(3 365, 367, 373), PIHHER E U CTIRHPICH 8o BESE SR S, JRIE
MEDORE DIF, AlnA OGNS, EITIZELS, FEMOBREREOEZ, B
2%, BRITHKOETIZONTEMN L, BEIBMEL L, KREIZITEE
EENBIMICED TS, JFHEEACIT, mALRAE A IR 28 M OV iR
BRURHSZE & 12 JR A R MR BB OV & R BT D 408 B OVAL 35RO B D
(%%3M¢win®oﬁ%ﬂﬁw_ﬁhéﬂu_omfi\Lu@ﬂa\mﬁ

%%%k%ﬁ%@IMN@WIiﬁf®&*%T%T%5ﬁWH@3%)

TCIRIE 7 EDRKE B o B ER O AMEEN BEN BETEWI &
it\ﬂiﬁﬁ%%bfn@wmﬁibﬂiﬁ%%ﬂﬁ IZBWTEWI & 3#H
HINTWDH (M 373, 375, 377, 378), 7 07 F 7 DA iR I Iz BT
PREE RS A DRI, BAIRAZH L T RWHID 5.1 5 Th > 72 (3R
379), EMEIEZO S B BT EEMIRESERF 95% L b o & b EHEE T, R’
b BRI I IERI O 5% T o772, 1970~1997 FIZ_A T T — N OUWIRE
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OTAFHIE (%)
BT, RERBIES OIGHRE % 12 766 BE OMERBEICB VT, J5 5
DREFE L, 2—ITATET (BAET) ORIFHEREIIEE S ZOREMED
o LIRS DBRFEN 68%, FHLSNDOHIEKN 32% Th -7, LMEIZHBWNT
RS S AR B E IS iR D o Ty TR RS 0D 6 A A FE V3R 195 22 7 sk o BB T
13%. B TIEALIE L TRV TlE 2% TH - 72(Z 1R 380),

ZIUE OFE IR T N L HT I 38T B S R R A S

PRIEIESG ORI ERBEERNEL b o TS Z LA RB LTS, (B
378, 381)

Q@ NIVHVRLRBEEF VS FFT DA

BEN ORI E LT, GRS NTERMEZEBIT 52 L1285 OTA #13<
BRENZ ENFET 5N TW5DH, BEN BEOBEIC IS 1T 5 9% B AR F A H 1%
2. OTA 5 L7727 LTz Z & ROVE HIRL R & A fE SN 55
Mo OTA (5N Ll B E T b 2 Hill & A HIERAYICE 2> T p Z & Al
TIRNLHE L TV DR OEROIMEFRE2 S OTA 2R S, B RN L%
L TCWZRWHIE L D GRS A BICERE Cho 2 2 L HE I N TV SH (&
Ff. 370, 382, 383, 384).

1970 FRIC7 a7 F 7 XX T A Y T OJR A IE 5 i TERE L 7B O
B O OTA /G YL EE T 8%~9% & . R LIRS ZLFE L TV 7R ik D) 3% &
LR 2 & HufE O S TR BTz, 1980 4 3 A D 4 HIToiT T
2= AT ET OREFEN LI LT DR K OELIEEE W e WA oF R
HZFIEI 395 LN 202 MARDIMENERIL =4, OTA BENHIE Iz, JE
TR LI L TWDRTIE, K T%DRIED OTA BfETH Y . ) OTA IR E
1% 7.6 ng/g. wARIEEIL 40 ng/g THo7-, BEHEENWZ2WATIX, OTA
BtEHRIL 5.95%, FHIIREEIL 5.4 ng/lg, mANIREIX 8nglg ThoTo, Z ORI
DR IL 1~2 nglg TH -7z, (B0 384)

TNH VT O BEN BEDOZ VT D 2 X T, 20~30 O EREAE 19 A
ERBICIDAR Fh— AV A ATy NAXT A NERSNT, B2k 5 0TA
EHEX., BRERA (0.07 pgkg) 705 2.6 pglkg, —HEE O OTA EHEE
1% 1.86~97.2 nglkg (KETH > 7=, (S 48)

TNHITOTZY 7 HORLRES R8T, BEN &R RIEL,
FRIZB e & R OIS & OIS, EPEEMERRO b, ZRZEND%
JiE HE X HEER A IZAEBE 2N 5 0 . BEN & AR &8 RIS DO FIEIZFHBI 238D B 1
Too BTN PEEIZE . FRETESHRIERN N H HE MmN R S,
i B HT DR TIX, 100,000 A47-= 0 OLESHIE L7 3ME AL, B &k OUR
B CIX B 43,5, &M 74.2 TH Y | BIEEIC OV T, B 88.7, &«
M 24.6 THoT=, (M 377)
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OTA L%l & ofEIX, 77 U AdbE b snTnW5d, Fa=U7
IZBNWT R ADIMEF OTA OIRFEFFIX, 0.7~7.8 ng/mlL T, EHEDOERE
EHEHE Tl 12~55 ng/mlL Th o7z, (B 385)

LED X 9lz, »~v VR EOR 5 236 itk & i LIS o HUski(iZ 3517 2 i
MBE AT 5221k, b T AR BIEDREA L OTA #1E<
2L OBRBRPARLNTWD, —F, BRIk cIL, OTA 2 X 54
THYINZE DM OHIE K VRN > T DA, FOMIRIcET Ax D OTA i
FEIZIXBAE 7 BEA DA LT, R IR & [F CREO OTA i HiE
23, BEN O72WEA THRO LN TS, £/, BEND ORI TEO LN
EWHIRIZEB W TH, B Fo OTA MHEEIXT v R & AW KRR &
g5 D7 &b 2HITEBRONZ ERER STV D (BT 321, 376) , &
512, OTA Z#& 5 Uiz~ 7 AT D B O 58 A AL T B ik it ' o1 e 4+
HCTHLDIZH L, B P TIHEBRELAPRETHY, £/, ERE 2N~
U ATITIRME ERMaTH L0k L, B FTIEBIT EEMRTH D, 2D
X912, OTA 285 LT o HWBEICALNDEEON A LB h@ BEN (2B
L 72RO 23 A TIHEB AT S ORI I E W S A B 5 (B 376) .

— 7 JE R 2 U K OV O U O R RO & BE O BE D HERELL
TN O L 32P-R A N T ~)WETHAT LSRR, 60 o7 o5 H 30%
ORI C-C8-dG-OTA % 5. OTA [ZBH# L 7= DNA fIMA RS H & iz
L. O@TRHT A7 U A Fa k7 ERICEE L7- DNA I3 S
N7gino7-(ZH 386) ., fit> T, BENIZ OTA M S 0D ThHrvb > T D
AIREME & I E TE 72V (2 387),

@ NILAVELREEELT7UR FOXTERE

A, 7 U R e XTEEN BEN OWEK TH L AIREMEIC DWW THE ST
%, BEN TR 55 BHEINREA B Z2H) K OFR LI ~ ) A XY
PEBEYOBRETFEICLVEZAT ) A e TBBIELEITBY . Nl
B O/NEMZEFTELTND U~ ) AR VB OFET D /NZITIRAT D 2
EWZRV/NERNT VA MaXTRRIZERINT BEN OFRK & 72> TV 5 A
REMENFER SN T - (BB 388), 7 A hu T elL, BEME. BN, &
BEMEEZAETHIENRINTEY, SAAXRZ A M) —i2L 7V XA
TN DNA IZREA L72T U A KT 7 % A-DNA KOS SR S
. 7T U AT 7% 5-DNA 7Y BEN B OB NSEEE & QYRS E R A A

32) NTPIZEB T AT v FEAWERRABHERBROEERE. BEEL OB EES2FRLET v b
DI EEOTARE X, ERNVAHETH - 72506512 XK 521 ng OTA/kg KE90 H EFRERIZ
FBUVT258.2 ng/mILThH YV . [RIFRBROFK N A &DT0 ng OTA /kg AT & T1£944.7 ng/mILT
o7,
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a2 &, TIUA NI TBMAFRKERDIRE ERBABEICALR
% pb3 BEANT FUh, BEN BE ORI E K OIRKE LN ATH LN
PESEHEANR MV EBHEL TWeZ EENRZOHB L LTET LN TN D (E
R 369, 389) ,

JE 955 AE A VR AT R O DN R D JRARIZ K0 KIEME D S ERT FIE IR
KFEHFEBT IVNERL, Eoid, SUREBEICKRREREGROH ST & F
7272 OREIEBL TWAZ D, BEN OJFKRICITE DK
PERLTWD RS EZ LN TS, (2 390)

723, BEN 2B T oMEFE (W RIvA, BHFE, . BLI%) ORRE
MIZOWTIE, 2 FEMO 7+ u—7 v TR THEREEN W EOREN D
% (& 391),

(3) EFCHEITIMEDFED

4

OTA OMHREIL, & MIBIT LRI BEDOEETE LA F~—H—T
bHEBEZBND, 2001 FD JECFA FHIICH T, BRINZH L ET 5 16 1>
ECERINZEEREICLVELONZBEFEE»DOMFEEIT, 0.1~40
ng/mlL TH o7z (FAKME 160 ng/miL #fr<,), TDHOKM 4 »EEETr 6
NEOFHAETIE, OTA OMmHEEIX, 0.17~0.56 ng/mlL. TH v . FIHOFHA
EHER LT, MR E OENBMERICH D Z & AR LTV,

OTA Ot F~DE|F < & L BEN KUK RIEE & OFE S/ 72 BE I D0
TOHMAEIE, 7VA X TBREOMOREEK L HIZ, OTA L ZHOE
NOEFROER TH HA[EEEN RSN TS, LirL, OTA Z2Zibt b
DR ORINWE & FEfRfHT 2 2 & O TE D+ B IldiE 5Ty,

E-PANES | Il Sl b o= ]

(1) FAO/WHO &R B SAMYEMRZE (JECFA)

JECFA %, 1990 42 OTA OFfHliZ %M L, 7 ZIZ&I1F %5 90 H MRS
ABROFER, BIROBEER TR b=/ gt E (LOAEL) 8 g /kg (KH/
HZARMLE LT, AiEdefRi 500 (FZEK OMEAZ © 4 10, LOAEL OfHIC
fEo3EM :5) AW T, PTWI % 112 ng/kg {KHEAA &% E L1z, 1995 £EIC 2
@ PTWI (% 100 ng/kg (RE/E & MBI A INT-(ZH 4)

JECFA X, 200142 OTA % FiHii L7z, OTA OFEMNANERBEFF 2N T,
i E I ER . IEBGERMEERZ O LW ARG S, it e n
o7z, OTA OEFMKLOFHED AMEDIERETFTIZ OV TEmEME K OB REE
DEPERFT SN, ARRHDOEETH 72, WL OO ILESYREIC
BIFAEHECTOERETHIBHMEN, B MCOLRRICEZV 2B 2D
L. PTWI % 100 ng/kg RE/EICIR X BV 2, 72k, ZOMEIL, EPAICKD
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JEZTEDOEWIET v M2 D NOEL #2875 & 455k 1,500 (2435, 7%
WK OB T2 31 5 OTA EREHA L V. 5 nglg LA ED OTA {5YAEE X
ZIEI 1.2% K% 0 0.3%1F NZ 20 ngl/g LA ED OTA {GYBEE I FNE4 0.3% 1%
WM 0.05% ThoTe, ZTNHDOT —F KOME O LEBIEZFKIZ, IO
ZWINTACE T D OTA HHMEE 5 X 20 nglg & LI=85A OEFFEEL &
B72 A WD CEME L7658, 95 /S—k L X A MBI AHE OTA EHE
X, TN 84 Xt 92 nglkg KEMATHY . Wb EITO PTWI X 0 £
ETHo7-, PTWI U TFOEBREIZOWTOHLNRY 2730 EEZ2 5N
oo (BZHLT74)

2007 FF0 JECFA |Z351F 5 kil CTix. OTA OFHMEIEAMEFE LSRG S, 8
bR~ LA MRuEGEE OFEBREEFEHOM AN S MR Iz, OTA ©
DNA ~DO/EAIZ W T, OTA X% OTA ORHW N EH DNAIZHAREAS L.
DNA IR X » CTHEBEMICEGEEN I T 5 & OFHUIMGE TE o7
LRV, ZHETRESNTWS PTWI @ 100 ng/kg (AE/AZ L H 4 5 Fl2#
FIEFILTI 2 e ST, U 273D 7= OBINERZ 5 57— JECFA T
IZ. NTP ®7 v s OTA BN AMERERT —% 2 H T BMD LIk b, E&EW
7R A S L=, SR® a7z BMDLyoffiix, BUATOMRME 72> TN BT X
B 5 EHEEAFEE L L7~ LOAEL 8pg/kg R#E/H & it L. PTWI @& /ED 72
WIZZHT 5 POD & LTRVME L X722 67220 o7, (ZH198)

(2) ERENABRRHEE (1ARC)

IARC T, 1993 2 OTA ORENBAMEIZ OV CEHE 21T > T\ 5, (BR 3)
OTA OREAOFHIZE Y. U 2O CTHMIEIES O3 ASEE SN L .
M~ A L WERET ~ BMIZIUNT, BRI IR AE K OV e oD R AR AR EE A3 L
72, OTA 1. W< O OEWREICIHB VT, B, B RRE & O mH/E

EiHSs LT,

ERMZBWTIE, OTA o F<TEEE AV VTR R E &b BEN
EDRHMENRIBE SN TS, 2L U Tt BEE & RE EEicg AT
HRAUMELIHRE LTHALNLD, ZNH6DRBFIZEITS OTA O HREN,
BERL T RVWHBEHOMPBRELD @bt T 2WENH D, LML,
OTA Ot NMZBITFDENA~DEEIZONWTIE, FIF T84T —X 1%
minol bl Iz,

PLEX Y, IARC TiX OTA X7 v —7 2B (b MIxt LFED AAMED ATREME A
b5) LFHEiE iz,

(3) ERMEmZTEHE (EFSA)

EFSA (%, 200642 OTA Oz Efi L. U FOMEEZARL TS, (B
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Fe4lEN0FE - AREFTMRAES
OTARH & (%)

(1

R 200)

WD ZLT — 2 I Hid, OTA 1E, 2N b 8 O R E - IC 81 5%
g B N OV g S AU D FEJEIC B - L T W S TREMEA R & vz, LrL., 21
SOERT —ZIIREETHY ., OTA Nt MIxt L TEBAER L L3R
IETE D LT 25T o 7o, BN AMERBRICIHE W TIL, OTA 1135
SNTERTOEMREICERGELZ R L, FEARERBE L OEITHEBEZ TR L
7o, BEEOCEREIIHEKRAFNTHY ., OTA PEIEMBKICERET -0, 4
IE<EMME BFERE L TV,

LEDFFIZINZ, Bk OB AR R & B NS DNA 15
FOEEEEE LTRDOOND OTA OFMEICHOWT, MO AR5 B
HBLTWAAREMEN RSN TS Z &, £72. OTA-DNA AN EHr Db
FIREVE CHESE CTE T2 &5, EFSA (X, BIMEICE S FEEMH L
T OTA ® VU A7 iz £l L7z, 7 ZIZBF 508 oO8Hmt~— 0 —1c ko
< LOAEL ® 8 pg/kg R/ H L O FELRE 450 (R¥>aZ (I 7 R 33)
OFEZE : 2.5, PRI S EKipBhefZ : 6, K2 . 10, LOAEL OfH
22800 8) ZHWT, OTA IZxf 3 2 A EMERE (TWI) 120 ng/kg
RE R E ST,

I—ryNIBTFL2EENLDO OTA I TEICEH L, HITOSHCliE, B
fED OTA Dif[F#IE < TBEIT Y T 15~20 ng/kg KE, OTA 2546158
i % EAR R A IZ oW TIE 40~60 ng/kg KE THh o 7=,

BRIZEITBIEL ZBIRR
) BHERE

1996 FICHATIEL TWD T A >, BE—/b BERt, 7, AARE, =2—
E—. 7Ry Ya—R | EWMEOHE L OEER G 12 fiHEH O OTA REIC
DOWTHENER SN, MHEERX, VFa2F7—a—b—KkBAM 2 AFZ b
2—t—7T60ngkg. ZOMDHHE TIX 3 ng/L THo7o, Hia—k—10 MK
9 R AR T 28 ng/L D OTA 23 S 4v, O AKMEIZ 1833 ng/L Th o7z, A
VAL b a—e =312 iR 12 AT 18 ng/L @ OTA 23k S 4.
BARMEIZ63ng/L ThoT-, L¥ 2T —a—t—10 REKIIHRHER KR Th -
oo RUA L, REINT 36 IAT 15 BIANHD OTA Bt s, 42V
THE GREET), 77 RE (THRERET) KOHARE (13 HIEF 3#HIAK)
WZENEFNEE 47, 77 KON 4 ng/L @ OTA Bt EShi=, 7 AV BFE, 4+ —
ANTUTE, FUVEKROET 7Y DEOTA VIIHRERARB CH-T2, A

B

33) (LW E DA & DFUSHE, ALFWE RN THEROERS FICE L%, BERRICEDK

34 20 g4 140 mILICE L TREL L Shiz,
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Fo4n U - BARFEEEMFAES
OTAFEANE (%)

Ay BRIEF 1LRE), e BU A (5 MEYR 3B KOT7 L RUA v

(7 BIRHR 2 IR) 262N 6, 24 O 6 ng/LL @ OTA B S
Too Flo, EEE—L (14BEF 10K KO A L —/L (6 FRIKF 3HIK)
MNHZENZNFY 10 KON 14 ng/l @ OTA B’ S iz, 7 KUYV 2—AT
X, RT RV a—R 9IEF 2 KNS5 ) 6 ng/lL © OTA 2 & i,
H7 FU Y a— 3MiRIE, MHERARWCH -7, EHl b REETHEFEY
6.82 ng/L ® OTA 23t Shviz, BERT., T, B AEERE 15 MR TlIm R
ARG TH T, (B 342)

AARIZBWTEEDRY A 31 AL OEY A > 28 HiAZ H\WT OTA 723
HESNT-, TNEN 5 HEND OTA 23 S, KEfEix 0.03 KT 0.022
ug/ll THotz, BHBRFIL, RUA L ROAY A TERER 0.0058 KN
0.0054 ug/L Th o7, (M 392)

2004 FF 5 2009 FITHNT TEATTBRFZUIE L LT OTA 235593 5 Alie
HDHDH 29 MHE. 2,093 RIKIZHOWTEMF O OTA {HYERE A M i <
oo KEBOLEBUTHOWTIEFNFER TR RSz, 29 fHEH 20 &
HIZERE FRL Eo OTA S, EERENRbEP-T-DZaa T o
98.7% (BEtE$/fikdk : 77/78) THV ., LT, /1 > AX > ha—kt —98.4%

(124/126), Faal— b 86.7% (137/158), /XA ¥ 80.6% (125/155),
—)L 78.5% (95/121). HAHEZE 75.3% (137/182), L — R 63.4% (59/93).
a2 — bt —57.9% (44/76). ZIXH 57.5% (23/40), KFAl=— bt —54.8%

(46/84) . /NE¥y 50.5% (111/220), = U 7 ¥ —45.2% (14/31). 71 %
44.0% (22/50), YA > 31.7% (39/123), A=—t —1 28.6% (6/21), A —
kI —/b 28.0% (21/75). #ilA 7 14.8% (4/27). KF 8.0% (2/25).
FE 4% (1/25) ROa—r 271U v 2.5% (1/44) Thotz, FHED HERY
oD, a) T A=Kk aa 7T TENEN 1.58 KT 0.84 nuglkg TH
o7y KEIZA—FI =, L—RU KN 7 X —TFNEi 13.30,
12.50 &N 9.67 nglkg LD BIZHERT 5 L mhoTz, oKk 110 Bk, A
W 21 BRIR, AL — ha—2 50 R, Ay Ta—r 15 ik, =2 —r 71—
45 IR, FE 10MIE, v —r K 26 fIK, 7 R Y 2 — X 44 R K DD
BHi 22 BRIRIZE W T OTA IFEEBRARM ChH -7, EEREFIL, ©—1T
0.01 pg/kg, 7 R 7Y a2a—AKNT A T 0.05 pglkg, ZDOMOAELETIX 0.1
ug’kg Tho7-, (B 393, 394)

2005~2008 FEICHNMN ML 2T ESRMLEHREGHE L L TEW
THSHIZHBE L TWD RSO S BIFYLERFHEN T E A EEMI TV
B A2 LI, OTA WNEYRT 2 R[RetED H 5 18 i H . &t 782 MK &Mz >
WT OTA VB FERERENEm I N7z, 18 B ONFRIL, AV —7, FF5,
IR O ARIE T B, EERMN, SRR (A, I . LR (HL.
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INTE) . B (B, LA . Mk OWER (A&, L) BHEEEE N — 75,
B, NE—7— FRUOSRRT &S, BFE, SRR EZ AW/, ¥
Yoo BRELE R RE W8 RO EROEME R8-S (K947
N—2%ET,), YU T A NNCZEDOMM T TH 7=, OTA iX HPLC |2 &
DERIN, EEERITNERITEMLIZEWVT 0.05 ng/lg, DO T
0.5 ng/g TH-o7=, OTA B"HH EINT=DIE 782 MiAD H H 9 IK TR HRIX
1.15% 1o 72, OTA 54O FmfEliE 2008 FIZEA Sz BHEEH N— 738
® 110 nglg TH o1z, ZDIEH. 2005 FIZHEAN L 7-8CEE 5 MR 1 Bk D
23712 0.7 ng/g. 2006 FIZHEA SN BELHAAN—7FH 10 RIKD 5 B 1 ik
12 0.8 ng/g. 2008 FIZHEA S TR AL 45 IR 5 MR K OV Ol L i
IZFEH 0.5~6.4ng/g XX 1.0ng/g ® OTA 2’ Sz, RRENE (4,
AT RO & OWIE (£, IR § 172 BIRICE W T, OTA 1T
FRFKT CTdo o 72, (M 395,396, 397)

2005~2009 4 IZ MK EE 12 X 2 [EPEBIAD OTA & FEREF A A Ff &
NTW5, HEDORE., 2005 FEFED/NE 1 BIETERRALZEZ D OTA M3
HEnTWa 0, ZOMmOLETORKETIE, EEBRARBCTCH-72 (F21),

21 EERBEOAII XD ASHAREREORER (2005~2009 FE)

fn R HAEE &R E & RA KR K E FHE PE Y E
mE (mg/kg) oS % |(mg/kg) | (mg/kg) (mg/kg)
E & @® )
P/ 2005 98| 0.00030( 98| 100%| <0.00030 0 0.00008
(Z2K) 2
2006 | 100/ 0.00030|100] 100%]| <0.00030 0 0.00008
0
2007 | 100| 0.00030{100f 100%| <0.00030 0 0.00008
0
2008 | 100| 0.00012|100f 100%| <0.00012 0 0.00005
0
2009 | 100/ 0.00017|100] 100%]| <0.00017 0 0.00007
0
INFE 2005 99| 0.00020| 98 99% 0.0007/0.000007|0.00008
(ZF) 1 4
2006 | 100| 0.00020{100] 100%| <0.00020 0 0.00007
0
2007 | 100/ 0.00020|100] 100%]| <0.00020 0 0.00007
0
2008 | 100| 0.00014|100| 100%| <0.00014 0 0.00006
0
2009 | 101} 0.00016|101| 100%| <0.00016 0 0.00007
2
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F64RINUGE « HARFERM A S

OTAREAE (%)

K& 2008 20| 0.00009| 20| 100%]| <0.00009 0 0.00004

(F&) 0

N R A 2008 10| 0.0003| 10| 100%| <0.0003 0 0.00010

Ciii=D)

Zi3k 2008 20( 0.00023| 20| 100%| <0.00023 0 0.00009
0

Oz 2008 10| 0.00011| 10| 100%| <0.00011 0 0.00004

Ciii=D) 0

ER0) 2008 10| 0.00013| 10| 100%| <0.00013 0 0.00005

Ciii=D) 0

B 2008 10| 0.00013| 10| 100%| <0.00013 0 0.00005

(*%Ei) 0

DRRITEMOKES TR 14—23 FE  EERHEONOEDSAEEHEOMR) (R

398)75\6ﬁnuﬁ ZEEITTER,

E 2 2 TOMmBIZEBW TCTEREBERARN OREHLD 60%E BT\l &L, LT L)

{2 GEMS/Food 23R4 HIEICHEV, FHEORT@ZHH LT,

PEMEQ - EERFRMOREZ 10) & LTHH,
PEMEQD - R IRARIG ORE Z BHIRA & U, BERALL B0 &
Ea g BRM L LTHRE,

PR SR A D i

HRIZBWT, 184 AofEE#H (Bt 130 4. LMt 54 4) oliE+F o OTA
RENHNONZ, 1992 4, 1994 4, 1995 LT 1996 FIZER B L7- kil
1HD OTA BGHERITZNZEH 96%, 38%. 93% M N98% T, BARD 85%75 OTA
Bt CdH o7, BPERIKR D EMEIT 68 pg/mil, < O#iPHIL 4~278 pg/mll T
bHolz, HEDORE, OTA 1X. FIZU A v, BE—LED T )La— Lk, =
—b—MOEMEIVERSNZEEELITE R, (BH 342)

(2) F<ABEDHRE

2010 FREIZEATTEFFE L LT, Fimaghl (1~6 mk. 7~14 %, 15~
19 e OY 20 Ll B> 4 BEE) O/ GEIE K OFE O 2004 £ 5 2009 4F
2T TD OTA {GYERERAEAE R L V. OTA OEEMEEZRTE L2 WEHE X
HEAEMEZ 5 ng/kg kmmﬂ“év%)ﬁ%#‘ﬁﬁébf\ HAANIZE TS OTA #3
<BENEUVTHINVOEZHAVEY I 2 L—Ya L0 ES Nz, OTA
DEFINDEZXONTHREINT-REM 29 b B, OTA (54N Do T
AR 156 MBI SOWT, FimEilicehBlREsHlaE L., BIREN LR
D 1%RWOFHBIZONWTIZY I 2 b —2 a3 VORRINE LT, FORE., 1%
fFa—b—, f > A¥ v ha—bv—, HAREE, £, Fa=
L—h, 2a7, E=LEOL—X20 9 fhBEIC oW TREIE L FBEHEFHZHY
LY TNT = A PER ST, OTA 21X BROAFHEREZFR 22 IR LT,
FERMX ST, KEX7ZDV O —HREL<FERIT, 1~6 KETOMETRD

fi=—t—
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AR « HARFLSHEMHAES
OTAFEAfE (%)

ml . FD%, FEWNENDIC LN TEEYST-VO—HRIEBEBRITET
T 50, 20 L EOREE TITH O LR L7z, OTA OJGYEDN 5 uglkg =2
LEMITIFEEA LR FRVPENRMEEZRT 50 N—& X A AEDOFIPHIL
0.08~0.14 ng/kg KHE/H, mY A7 OEEH (95 X—k ¥ A VE) OHFE
1% 1.20~2.21 ng/kg (KE/B TH o7, (B 393,399) B ARICEBWTiL, BT
U A7 OWMBEEIZBONTH, OTA FiE  FREITMCWHEFHE R & 72 o 7228,
OTA DO EZRFEARITR R 2 AFSHRME TR DFEO BIEY L R NEICEET
L. OTA DIHEYEOREIX., [REEORELZITROT VI LICHENLETH
Do
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OTARH & (%)

Mt

K22 EFUTHLAO-LZalL—YavEIZLATERERIZCHKET S
OTARIELEEDHTTE (ng/kg KE/H)

50 /Nx— 1t 2190 /Nx—F |95 N—F&

N 1 *

VT a4 P Py
1- 6 ¥ HH|* 72 L : upper bound 0.14 1.37 2.21
1- 6 ¥ #Hill 72 L : lower bound 0.14 1.37 2.21
1- 6 ¥ Hidll & :upperbound 0.14 1.37 2.21
1- 6 F H#l HV : lower bound 0.14 1.37 2.21
7-14 F HH ﬁiL/:upperbound 0.11 0.99 1.56
'%14:?%%%U:@l,-lowerbound 0.10 0.99 1.56
7-14 ¥ HH H Y : upper bound 0.11 0.99 1.56
7-14 ¥ Hiifl HY : lower bound 0.10 0.99 1.56
15-19 ¥ # ?ﬁ'J 72 L : upper 0.09 0.78 1.90
bound
15-19 ¥ #ifl 72 L : lower bound 0.08 0.78 1.20
15-19 ¥ #Hl il H Y . upper 0.09 0.78 1.90
bound
15-19 ¥ Hi#l Y : lower bound 0.08 0.78 1.20
20 ¥ LA E#Hl 722 L @ upper 011 0.90 1.49
bound
20 ¥ LL E#MAd] 72 L : lower 0.08 0.89 1.49
bound
20 ¥ LL EHH Y . upper 0.11 0.90 1.49
bound
20 F UL EHH H Y : lower 0.08 0.89 1.48
bound

*uF4o@vﬁvﬂwuﬂA%i<§%@ﬁﬁ’%n%hk
PR AR L E RRMED 53D — (upper bound) & L. M7 L,
. HE ERARMITIE 2 (lower bound) & L. #HidlZ L,

*HE
£

(3) mMT -
A4, a—t
LTV D

ORPES
U A VEEE TR

SREBIZKB0TADEE
— R OBIFEICB W T, L.

W&k, FE Roigh o
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R L E &R E O — 453D — (upper bound) & L. Bl O FEHE L 5 ng/ke,
FHIRFA AN ILZE R (lower bound) & U, Ml EYEMEIL 5 pg/kg.,

FHERIC & 5 OTA Wi~ f 80

OTA ML & T MERIFRIC, U
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AHO OTABEEN B L THEHAD TSI LIVREIN TV D (Z/400,401,402)
A. carbonarius W31 % EO7 N REICHR L, REPIC OTA ZEASE
oo TANTBATLT OTA 17 RURH OTA @ 8.1%TH YV, 7 FT Rt
1D OTA 1L, OTA DU A o ~DBATIZEE L o7, (] 400)

RE (Saccharomyces) 73U A v X O OTA &FH EIZKITTHEICS
WCEERE 20 R Z W TIHE SN, VA VEEEHRICRETE 5 BRIGY
OTA DEIEIXEMRRENCO 2 ) OEENZED i, %Wbt0®%11m£M6
Thol-. 7 FUEHICOTA 2% L CRESE-HAICE”E Lz OTA 1L,
17~32% CTo -7, (B 403),

T RUENL T A EEEICWZD OTA U A7 EFIZHOW T O EEEFA

(CCP) 2VR&EH, BlcUA v b OTA BREICHHT HIEMER, Xv kA
KpEFEA DREMDOHFEL EBIZTADRE, R 7= ) — L EE~DE
BRBRFT STV 5 (B 26, 402, 404),

IS OWFIEIZE T DRI SCIRIZ L 0 e 0 B2p B3, U A EEEN,
THREFIZ OTA ZF Y &V S D Z ERNREN TN D,

@ 3—kt—

A. ochraceus X3 A. carbonarius |ZFIZINHEER O a2 —b —RFEITGE L
OTA ZPEAT D, FLMEAHUE TR THNIL, OTA FEALRN &
DRENTWD, (B 74)

RERITREAa2—Ee—E2 0 OTA BEZBDIEL LV — il —HTIdH
200, WESNTZHEOFRIIRELSEHL TS, FERHEER, R
THEHEARRTLEZOND, 450°CDEERURE 2 AW 7308 Tl KRR
Z 3 BEFICHREL Ta—b —DOREKIREL 1756°C, 185 CXIL 204CL ¥ 5k
BRAATUN, BEVVEERIT (175°C) TiE. 1 3BT OTA OBV IR & 2o 7228,
fth > 3 FEFT 60~80% DD BN A BTz, HEWEERT (204°C) TIiE, &Rk T
%L LD N b= &Nz, ZOLRIZ, RENRZ AT Ly Ya—k —
DN FIZHYE T 5, (2 405)

ANLWICERIE=a—e —5 (OTA 30 pglkg) =HAWT, FRLICKkDY
31%., M FE T2 72%, hrala—t—0F#RIZ LD 8%, T OTA
DI LTe Z EDRHESINTND, (B 406)

Flo. 9 BIKO ARG L=~ k%A:~t~Em‘: 260°CC 5 /MG 5
&L 13~93% D#HiH T OTA N Lz, ZORa—e—Ehb= XS Ly
Va—t—%L7EA. OTA ICHIZ 16~T1% DA NiLE, Tha—t
— DO TIT17T~56% DA 1HY . KU v Fa—k —TiX1.2~25% DD

DB LT, (B 407)

a—b—GORRIL, a—t—F0 OTA ZIRHET 5725, B IIEH LT

174



© 00 1 O O b W N+

GO W W W W W WDNDNDDDDIDDNDDNDDDDDNDNDN = = e
DO R W NH O OO0 00 Ol W H O © 0 10 Ut W N+ O

o4l - AT FHMHAES
OTARH & (%)

<, BERICTHITE 20 E W) REERICR D,
ONETIIEENHIZ L > T, a—b —TOREJNIZ LD OTA DOIKBERh R
FFENTWD, (B 408)

® hh#

aa7ReFaal— R EDDATOMLIIZHONT OTA BHHERNE N
EME SN TWD, A TIZ OTA PEAR 28R L, RERI. Biak. fAE.
JEFE R ORI ORI E W o TN LB Z2#8T, OTA IREN ED X 5 ITHER
THMORBRN T, IMTAFEEZOF g aL— FLICBIT S OTA B R
D) 91%I272 0 | RGBT OTA IRIES R ENT-, (1R 409)

@ FFE &y, mI-AE)

A. ochraceus DPEET 5 OTA THERINDA[EMO &H 5 &ML, 1T
BMTHD, BEWE Tl LR AR T 5 2 e NEETH DL, (B
H 74)

REBR=EOEHLMIZBWT P verrucosum #H:FE L TSI L7~ OTA /544
BNEZRWT, W, RN T 0% E L, JBMTRICE TS OTA OHE
DB S To, Ak R BR/NEB OWT 2 W TN R TS, ST T
E LT, /INEIIFAET D OTA DN KT 44% F THREIN, NUBES TR T,
DEOBINAD R HSTeDHThHoTe, e, TVERELEARTAYDREL
MABEDLEDLZLICTED, AZNIZBWT 75% D OTA KBNS ST 5,
(& 410)

INERNIZE £ D OTA DRSS TR TOMHEIZOWT, BERIZE D OTA O
WHEPE X 8383% T, FIREZ T2 N a7 e 8 (FAF =1L/ —/,
3ITEFLTFXRL =L ) —)LER=L ) —)L) OIEEER (48~T7%) &
el U, BERRIZ KT 2 OTA OZEMNER S TZ, NUAEMOREETIZRY
a7 AL L, OTA [T VEJE (30~34%) 5 HDD, /XDt
BB COMRBERIZ MY a7 U E i L CTEIER D o T2, (B 411)

OTA TiHEY L=/ NEORLUH LINTICX Y, PEEMTIECTHEHREINS
Lo bW RS TE 2, OTA X 40% LA Lo 72(B M 412, 413),
ZOEEERIE, DR, 7R =3 0 T T RRVUROET I L TR S
NIZbD XY F o L&D - T2 (S 413),

a2 X OFHEUZ X D OTA DA ITHOWTIE, JEIRELDFRIFER DY 60% T
DIRELD T2%\Z el L TR TH D Z Lt S Tnd, (B 414)
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V. BaEREENMm

B ZEZBRNH LD OHW TT > RdnfEFZ i e LT, 4277 b
A (OTA) DO f i bERE RN 2 F2 ki L 7=,

OTAIZ%. A. ochraceus. P. verrucosum OB FEDEIZ L > THEAIN, #
., a—b—, 3a7, =/, UA ERLREMIZEBIT 5 0TAIG G A
SNTWd, a—7 v 7 AEFBETIE, /hE, REKVNT A EIZEBITH0TAD
e RIEVEM (5 pglkg) ZREL TS,

OTAIZHALE NI K OV LRER IC L 0 —3 0 SN TOTa k725, Wik
BN INT0TAIX, £ < OEFEIZI W TR Z & B L CEIZB I
it 5, MAEFICEBNTIIZE AL EDOTAIX, TAT I VB Z LRI E LT
ALTWD, OTAO—EIE, Bk OB CCYPIZ L Vb s, Zih
OTA DLW K COToaDFEMEIZOTAL VKW Z L 2VUREN TV D, OTAD
WX, ~ 7 ATIH1~1.50, 7 v FTiH2~11H, 7 ¥ T4~6H, ) =E
VR —TIIM208 L OHWENDH D,

fAatEm R CTlE, OTAZ &5 L= EEREMFE O 2 TIZIB W TRMAE FL
FRRR 72 B mtEns i binvle, Bl E SN E S O AR ME S8 77 A T
%, BRI OHER U7/l 23 A B 2v, PRAIE D ke M OHAREE & 72 5
Nice 7y REORT ZIZBBNT, 26 BEEA~DOTADFE T & & O 5-H]
FIRKFRNTHDL Z LR ENTND, HRBIEBEVWHETHELSRO ONT-DITT
Z (i) T, 120 HOTAZRERI G- LToRGR. BlICH T D IRIEMEE DK T
N OVRANE ERGHIRRIZ 3617 2 1B THEEME N R Hit, LOAELIZS8 pg/kg K/
HTohoTz,

B rE - BORAMERBR TR, FTomBEICOTAZ RO ET 25 & LITHEDOF
Nt A B A I BRI 03 38 42 LTz, NTP CEfE S 72 248 [ 38 08 AME R ER O i
K. HEIEKGF L THET v FOFIRICIERE 7O b7z, LOAELK 'NOAEL
X, BT » FTT70 pg/kg (KE K21 pglkg (KE (W b#Eb5EIES., 22
50 pglkg RE/H & TN5 pglkg (RE/HIZHY) Thote, —J. 77X &ZHW0
78RR TlE, 40 pg/kg KE/H OOTAZ 2G-[#& 5 L7k 8L, JRME
ZHECHE DMK, EITHEOBREFEIZAONTZN, NADOFHERITRD b
o,

BLEEERBR T, BB TORERERIIREI N TRV, il sz
AW TR B E RN RSN TS, £/, F oAV z=w T Ty k
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o4l - AT FHMHAES
OTARH & (%)

(gptdelta) %M\ 7zin vivold s MEalii CIX B NgEEE 7 E S ICDNAD R 2K
BRPBH STV D, FELIZRSEARERITRD bR h o T,

OTA X IXZ DRHW B DNA L LG HES L TRIEEZERK T 5 228G 2o
TIEHEAHTH D, Bz AW NS > lEE O 7 % ~DOO0TAR: 5
IZ X 0 DNARHIMEAR BRI S - &3 @b S H 503, B A TIEZ O IEN
FFEI N TV, —J7, [AEOREB CTDNAMIMER BRI S ol & ®
WELHY ., T, BH TV LEEO0TAZ &5 L7=# Bk Tld. OTAODNASF
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T. OTADIERN A4 A TDI% 16 ng/kg A/ H L 7% E L1,

FERAMEICE L Cld, EDBAMEIZET 2NOAELZ AEICTDIZRET H 2 & &
L. NTPDZ v b ® 2 HERFEN AMERBRICIHB VT, NOAELIX21 png/kg (K
GE5EIRES-. 15 nglkg IKE/HIZHHY) Tho7eZ &b, ZONOAELIZ AHE
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1. TENAEICHT DECEHEDESHALEL] LHIBSNDIGEEOFM (1)
(in vitro Binwm ik, in vivo BnmilBionT b BEOLEE 7 L)
BMTDI #H 7%,
OFE M F 721X ER ) S RD AMEICET 5 NOAEL 2455 Z LT 2546
- NESELRELTHEI > T TDI 2k 5,
[ RHEFARELDE 2 F7]
QEMWNSE h~DHFE LT 10
OfEfkzZE LT 10
@FED AAEITH LT 1-10

OFMNAMEIZET 5 NOAEL 2455 Z L N TERWEA IRV F~v—7 R—XED
A% %895 (National Toxicology Program [NTP) (2 X % 2 &R CTIEH
BETHEPAEDRRO LN H5EEEE),

2. TRAAEICHT D EGEEDOEESENTHER] LHHINSI5E0OFE (I)
(in vitro B MERER TIXGMECH 2 23, In vivo BIsEERBROT — X AR+
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QEW S & F~DHMFE LT 10
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LT RICY A7 RBHNBERGEIT, X TF~v—7 F=X 2z
Tv (EfIMEE) ZRatd %),

OFNA2=y b R OE#ETIEL, 1meg/ kg (KE/HOHBETAEICHDIZ VKO
G LTZREDFE N ALY A7 L LCERLT % (Linearized multistage model DA 1T
slope factor: q IZF% 3 2%), : OO/ (mg/kg IK=E/H)
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Do
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EETD FHICY R EHMBPMERGAIX., N TF~v—7 R—XzZHW I HHE
TV (EMIMEE) 2T 5),

O¥MNAiz=v b 27 ORI EIL, 1mg/ kg KE/BOHETEIEICHZ VRO
TR LT ORN ALY A7 L LTHRT 5 (Linearized multistage model D413
slope factor: q IZfH% 9 %), : OO/ (mg/kg KE/H)

OFNA=y M) R7OHfELE & HIZ, BEEEICOWTOERETEEHT D,
-, BEL LT, BRAVRAZ L-UL 104~106 I2/HY T 2B ELL#H T 5,
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