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[F5R/R L]
(&) Oty E<KE ITH—LTEY £7,

- ROV TR, BEAMHR L, BESCRHE. SROBM%EE Ei L TR
D ET, B, BT THITBEM L2 IZ OV TIE, 1001% X 0 Bith,
MR EICTHICEBMLEBRBICOWTIE, Y 2 Maxhis LB 5450
#HLTBY £7,

- FANCHMAZB K OHEMZE NICEHERW S, BEELNZTEBY 7,
- FRERBRICHW o RTLICHOWTIE. T8 (B GR) . ML T |
EL, B GR) THESHAZHIRTLZZLETHR—LTEY £7,

- T, HAL, HFEZEICOWTHRN TR —Z2K-> Tk £,

I de 5

S8

1 .24

20093 A LM EREERERIT., 4277 %A (OTA) | %% THGEE
flit) 2475 %ML LTREL, U - HARAFEEHMHAES CTHAERELITO
ZEEah,

[OTA] 122V TIX20084E10 H 14 B IZBIfE S L= 9MI N E « H RS
FIAES COFERICBWT, [FTAFXF =L ) — L EWR=L ) —)L] D5E
BOKRERT D LS, BITHENIOE - BARAESZEMHAES (2010464
18HBifE) N oFEARGT HICE ST,

2010F6 H O [ S COF#EZ AT, 2014F1H 27T H IZBHE S 725501
FAEMZERZEERICB W TOTAOIERENAMEICE T 2 TDI (A — B £ )
#15 ng/kg RHE/H., FEBANEICEET 2TDI%416 ng/kg KREH/H L& E LT,
Fo. FLBEOHEEME L BIT, BURIZBW T, 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 =
MAGR I AL, A B A CIEA B R B & VR MK E RE @A LT,

D%, JBEAFEHE TIE. 2023F12A11H 0¥FKE - B nEAFES ML
DREREMBEHBSICBWTERELITWV., INE (XER) KOKRE (XE) T2
WTOTAD KT A2 ZNZF N5 pg/kgERETH I L aMmatT o2 & & a7,
BRI LZEFZERL, BFETBHEN O RMELIERE CERGFIEEF48F) F
UGEFEIHFEIF OB EICESE, INERDPREIZODWNTOTAZS ng/kgi 8 2
TERETH LD THo IR LRV EDORD B EBFT-ICRET DL LITon
TERERO N2, Biiz/omA o - BHEEZITV, FAUREEV E LD
77,

VR ERAIER2BRFEIEE2SIES S, RnKERZB RN H bRl 217 5 & dn b HER 2 i

2o,
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EANEINOAD

AR EEMHAES

OTARFAlIE (%)

2 RITHGFE
(1) ERBRHE
BIE, BAEIZEBWTIE, &L OEW R & B IZOTAIZE S 5 K EE D
BREXITY A7 EBIIR D BB S I Thh Ty,

(2) BHEFORFEHA FS 4 U1E

OTADO b MILBEFIZFICEHLEZZ LN TS,

(1)

a—F v 7 AEB LTI, 2008F 12/, KRERDT A BT 50TADRK

RIEEM A5 pglkg &

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

EUTIE. /INEFOKREDUSNSAOEFIZHOWT S MM (ECHAI No. 2023/915)
ERELTWAN, FICEHEOIELEMIZ OV TELRT,

RELTWD, F7-, Fhufi#l (Code of Practice) & L T,
[BIAD DO YL OB IR S ORI B3 5 FE i) (CXC 51-2003) & E D,

(= 2)

=1 EBEUIZHEITEHEFEDOTARZ(E (EC Regulation No. 2023/915)
(B8R 2)
FEVEAE
ﬁt'lju (l\l/IaXimum
evel)
(ng/kg)
1.2.9 | RN 5.0
(55— BX B o0 I T RiT O i 5% O RN T8 kE
- TR —BEREALER ) L, BTkt T 5, WL OY)
PR SOTEARY LB 2\ 5 FEfR, 3R, oM TR 25
el lt., BRBEYNEDOEFHESTWAHRD, 5
— BRI | LTI &R0,
TS L. T U RO T LS o
S DBHOWREEWR L, BERELHARDS
N5, BHO%, WHoRncaBizM Thbhs 2 &b
H5,)
1.2.10 | RN TR 2 JFRE & 72 B0 L O IE B B T I i K 3.0
SN DHEFE
1.2.11 | X—H U —85 BEHAT v 7 RO HESE
1.2.23 | _E—7— R, AL HABEEN T M 0.5
- AR AT R, FFRIEREBE SR OMEREE RO
D DA R bh
- RV X, B O 25w
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I. FHENEMEOHE
1. &%, 2FK. FE. BEX
OTAIZ, Y RuA Y7 a XA OEREIZ, TADINVRFINIEEN L
CT 2= VT T2 T7 I REELELOTHD, (B 3.4)

(1) tZ4
CAS(No0.303-47-9)
i & NVIBRB71rr-34VE Fu-8t Raxi-3-AF/L-1-4F
AH2- RS ET T AN NANR =] LT =T T =
B 4 : N[[(8R)-5-chloro-3,4-dihydro-8-hydroxy-3-methyl-1-oxo
-1 H-2-benzopyran-7-yllcarbonyll-L-phenylalanine

IUPAC

o 4 (29-2-[[BR)-5-7m -8k Rufxi-3-AF/L-1-4%/-34
A= =2 G878 = L B D% = 7 N B B e Sy R = PA VY
@‘&-@

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

(2) 2F=K : Co0H1sCINOs

(3) 9F= : 403.82

(4) BERX

14
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2. WEILEREY
(a) MRIR : fEE 2 R D . BRI TR Tk dot, 74l 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 as /L AYRiK]

(d) 5% 7F—%  IRA~NZ b, UVA~Z fL, MSZXZ kL, KTOUH-
J OMBC-EE ML (NMR) A2 kb
(e WiRME : 7RV h, =& ) —)b, AH ) —)LROFV 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

[F5RE0]

FHIEFHASICBIT 2 ZEAERE 2, 15~19— (3. EALEYW) KO
(4. BEORKE ) T2 F L CFELEMEZREIVEE () 20V TE
DETOT, BE3—1 KNN3 — 2% THERIIZEW,

OTA %, Aspergillus J& K% O Penicillium)@\Z &+ 5 BAED LR E I L - CTHFEA
ENHMN, WIZL > TUIOTAIZM A, 47 F h%v B (OTB) Z0¥EZIA % EA
THLOLHD, ZHLHKEED I B, BRMIGEOBRENZVDIZOTATSH Y |
OTBMRKIZHKES 23, ZOMOFEKITIME SN Z LITENTH D2, KM
2B 20TAD BIRIGYDJRIR & 72 2 FEESRIRE O 5547 B OV5 G B A SE 2D T
F2ITRT, R2AUTREND LBV, OTAELFHIIBE O ENM £ TEXMHELER
IRIRPEM e OBk % 7o B CAE T 5,

OTA PE 4 [ Fi 1% Aspergillus J& ® Circumdati i3 CTo 5 A. ochraceus, A.
westerdijkiae }x CA. steynil, Flavi §iCoH b A. alliaceus, Nigri #i T 5 A.
carbonarius. A. niger Fif8 & 1K+ (K512 A. niger. A. tubingensis) I ONZ
Penicillium J&D P, verrucosum N NP, nordicum o5, KA L~DKED
BRI, TNENDOAERE, fH5E L 22 RIED IR OR M OREM, HPRE 1M LD
FERNE (RE, BERE) ITkoT, RKELHERD,

2 A. ochraceus 2 A L TA Vv Fa_X—2 g LTHOTCIIBEEN o7 WIOBEND 5,
(&8 133)
3 EMMGA BN TROLND, | EMOFRICI D R (B FRei 1R 1)
A SN TS OSHEFFEL LTHR Y Z L ICKXBERH 58O AP OES 2 ST
(FEWfes SE1RRES L)
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Ha—b—HOOTAGRICE G35 L S b A, westerdijkiaelt (MA. steynii
13722 TA. ochraceus\ZE £ TEY | FUTIZ/2 > TIZRERIZRFHEDOED 72 E N &
Ebic, EBREDOERIZL T, A ochraceush HIANL LT (B 6), L7=H
ST, TNETOTAFLDORNEZIFEAREHLE L THESINLTE A
ochraceus® H\Z1X A. westerdijkiae, A. steyniiid & £iLTWD A[REMENRH 5,

(Bl z2 X, HD2EMDOOTAIEYDJRKE N A. ochraceusToH 5 L Lk N & - T
t FITA. westerdijikiaeCH 5, ) HARTIE, 7T AXFLKWEE L 08EL T2
A. ochraceusi & i ANZOTA FEENE SHUEHR 7). IRWT,  [EFEKD G 4B
L7z A. ochraceusiZ DWW TOTAPEANED HILTWDH(ZRE 8,9, 10),

Penicillium)g ®OTAPEALFIZEAT 2 )OI, 19694FITH T F 2T
NEING G BELTE P viridicatumDHERIZ K 5L O TH (B 11), D%, P
viridicatum® /> O @ pEAE I DOW T, ZEOEROBRFI D IT O /iR, KWl
B RELCEROOH 2 EOREL NICOTAK Y R Y = (CIT) OpEAM%
FEEE L LCTHDEIN, OTAKOCITZEA L2\ % P. viridicatum , OTA
K OXCIT % e 5 % P. verrucosum, OTAZFEE L., CIT#FEA LR WH &
P. nordicumbt S T2(ZE 15), 728, P. verrucosum% (XP. nordicum 3Rk
THF A A7 n— AR (YES) OEFEmMOEARHOENI L > TR TE D
EINTWD,

PLE®D &30 OTAEA: PenicilliumJg O 73 HIZHOWTIE, BENRO NS T
B, 2000 FFELIFTOOTAEAREIZ OWTIX, A, ochraceusD B4 L [RIERIZHEA IZ
T ETOMEND D,

BE T, AEMNREWE SO T, P verrucosumiI F IR0 C 1
T M CAPE SN D BFADOTA YR TH VU . P. nordicum I EIZ RN LA
F— X7 EOOTATBYR E SN TWb, P nordicuml3E % > /37 CTHIRFEDE
WESITIH AR b, KR (15C) &R 20%DHIRETHAFITTRET
b5 (B 16), BRE=X X - 27 n— %X (YES) il 0~8% D

(NaCl) Z¥RIL CTOTA PEAMZ PTG R, HIREN2% D & ZIZOTAEA &
DKL WETRML TN E ED2ETH-T- (B 17) . 72, N4
DEFGEFRIC I T P, nordicum®dIENITH A. ochraceus Sn i+ % 2 & 3
HINTWD, (R 18,19)

Aspergillus)gNigrifi O EREIC OV T, WInbLAEFN RS, HEEA~5
BOEHKEIR L, OTAEAIZ T 2 @ik & 2 EREE O B &K RN I3
5 BRI PIMESE O B F AR E N Hm LTV D, Lo T, LiIF LIgH % sEne
AL IZB W T, black aspergillid L C#HblTW\Wb, ZOREMBEOH T, A
carbonariusiILLRGH O BHEIZFEIE SN TWRTH L, OTAPEAICE T 2
FIX1995 ERRMITHY (B 20) . THUBET Ky, VA U7 FUBRKD
T L7 RUEORREERITNNCEa— b —EICBIT 2 EERIFYFENE & LT

16
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I D 2T oT,

20004ELIRE, VA VT ROIRE T A OOTABSKBRIZBEI LT, AV A
o AL TTUAROA Z YT hged & PR FEEE. A —A TV
TAFNCE KD U A AT RO AFEMIZE T 5 BEFRENFEE S, DSz
A. carbonarius@EHMRENWT N H R S 72 OTAEAREEZ R LT-, (B 21,22,23,24,
25, 26)

—J., a—b—{E¥ T, kK. HE T T AT 7 U O 800 mLL T D
RS OBE IR THRE; S5 v 7 A X MIZA. carbonarius® &GN A5 S
TV, [ UBE O 72— b — A pEMC 141,000 m LA EOE TR S %
77D a—k —7TlX, A ochraceus, A. westerdijkiae, A. steynii %D
MHEZPE R SOTATG YD R K & 72> T 5,

7 R NIz —b —FE COTAFEA R DR AT I CH - T, BIEH, fHE
70 E D RAEY TIXA. carbonarius O HEMMEL . OTA 1Y~ B 513K,

(B 27,28, 29,30, 31)

A. niger AKX, A. carbonariusé FLIZBHE O 7 Ko ida—t —IZ
AR A2 2 ENE WIS, A carbonariusy V) bARICEREMENH V| I
WCHIRLS LT 5, EBIC, £ 2 IR TXHICEE, BJENTMNR ELMEE
DR M NEMEHIRAT S, £7=. A nigerlEE AKX, A nigerdIEI),
A. luchuensis®, A. foetidus,. A. tubingensis=¢H & 1L, ZiILD OFEIZIZRES
AN BT B IEFICHEL L TV 5, ZIVE TOOTATGYLE RS Tk, His
RO E D 7 R OB 1T D Nigrifi D /534i & 7 R OOTAB Y & 0 B
PEERHE LR REND, RO LI 72 B NI > T 5,

1) A. niger FEEKIZ, 7 RURZEOMABIEO R TIZB W THEOTBLRO TR E 72
STWD,

i1) A. carbonarius DF/EFIT, A. niger FEAER LD 2~3 fF1K <. A 51T
HEHNZ 3T TN %,

ii1) A. carbonarius OFEFIL, @i & ERICE D2BE D LR Lo 7o R fRIs 8
S, RS H 2D L, A AT AhbI—a v R NEEDO T T A, A
A A TRRAEDEI L, KRG L OMBERA LD,

iv) A.carbonariusiZEHRNCKEDOTAZFEA L., 7 FUDOTATHFRDO EE/RH T
Hb, (ZRE23, 26, 1006)

5 A O Z b, BT, 1901 4 (ZAspergillus luchuensis & L CHID THE SN, TDH% L
A. awamori 72 OB ST\, BEIEIZOW T AR ENT M T, B
WX, A niger 72 ELIIRIETHDL L, Fo, HEHE OTAFAEEETHL Z ERPALMNE R
b, BEEOARM., ZeMEOBANG, BEEOF4 & LT A luchuensis DBEBEHIZED B
nadz&bizoiz, (B 1001)
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FO0REINOE « AARBFEMRAES

OTARFAlIE (%)

z2 BRICBTSZXIVI XD IUANBEICEET S
FE 4 Aspergi !/ lusiE@ R U Penicill iumgh™ U DIELE

B FHY R HHER) o3 AT

Aspergillus)g

Circumdatis

A. ochraceus B, BEUNLME., 58 B R~
FHE, HERL AV =T 7 gk, HREH

Ko, BeEE, a—b—
0. WmwE (o) |
AR

A. westerdijkiae

aX, TALF, YNATLA, FE
L, FEE. TRy, 3—
]:»_4

il

AKE, F—myS W77V A
AT AR HA L SR A
HE, A=A LTV T, TTIN,
NRATZ

A. steynii TAAHAAR TRy, G AN AR ATV A
b—5 AL S FACHE A=A T
T NT" TR TF
Flaviti

A. alliaceus™

aLF, MEH, AFPT
XX, ==

KE, AFTa, BE, A XV 7T,
TN VT FHERER, AR,
E, F—XA 707, ~L—

g F YA HUBRAY 3 AT

Aspergillus)@

Nigri &i

A. niger FE AR B, BEINLA, U, B RE B
FE, EERE AR - B B, RS

(7K, h~bh, #~vxF,
= =U%) | FRRFE, =
—b—8., IhAE., BHA,
BRINT 5, F—X

A. carbonarius

B, FEEHE, H¥R o
XY, TRy AFVT
BRE, a—v—H (7 2x
XE) . W hAE

KE, F—u v (MHPERE)
Fa=U7, H—F, FAV=Y
7. FHEE, AR A Ry
T, AL, NbhFA BR, F—A
cNSUT, TN, TABSF

Penicillium/a

Viridicatatn
P. verrucosum

B, BN LA, Yy A
B, FRE, B R,
F—=A, 7 V—h, F—F

RE (Brlosem)
KE., AFE, v, I—um vy
N BER, 740 BV

P. nordicum

SLE FoxE, Rl &
PN, R, Hifa, U
L, F—X

HFHE, TV —rF R, d—uy
N, AV RRVT, BR, A—X b
U7

* . SEeWEIE Petromyses alliaceus (ZH#1003)
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4. REOERE

© 00 3 O O = W N+

—
o

U = T = S S Gt
] O O = W DN =

OTAX 1960 DHIOIZEET 7 U BIZEB W TFRBMHEFEAEmIE LTz
W, FORKREZMET HHEOBEBRICBNT, BEELENVCOERPIC K TERD
o VBBl S iz Aspergillus ochraceus (2004412 A. westerdijkiae & F-57%8)
OR#HE L THEA S, 1965FICHEE M EREN RSN TVD, (R
35, 36,1004,1005)

OTAIZ X 2 ERPEM DI D B ARIGY O IT, 1969F D KE DOk v E =
IUNZONTTHY (B 37,38) . 0%, HAKHTEELOEEHTOHR
HYBIRHRE STz, (B 39,40, 41)

X BT, 1974 FlZEa—t —H, 1990FICIFOTAIG Y FE & ik & L <4
FESNT-E— /DB (B 42, 43) | 1996527 1 > D HIRIGEYH] (B 44)
DEINTWDE, 2, BRINZBWTIE, Tor~—272 EOIdLBRTHRAL T
WD T X DBIER NV HEETRERA L TV D200 v B B IE O R O — >
THDEHESN TV (B 45,46,47,48) ., ZNHORMNEL, ZHETIC
RS ENC W T KRB /G Y BRI OE FR A SN E M S, OTAD R
BI7RIG IR LS TW5, (B 1, 21, 22,23, 43,49, 50, 51, 52)
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. REEICHEDIMREOBME

[F&ER L]
EHSEIFHE S TO ZFim M £ 2. 20144E1 A FftE (B LG A NT
A IXND0TAOTE NSOV TOIEH A BILLE L,

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

725, 20144F1 HRfiE GE1R) PAEOFIRIZOWTid, JFAIOTAIZET %
AFREAHBELL L DICOWTERATAZ L E LT,

1. ERIFMEFICE T 5ANEE

[RFMER]
KB EEERE 7 7 IV —] &) MM E LA, FERRNE,

OTAD E72RHREKAZX 1 1TR LTz, OTAIX, ZO—ENAHLE CEIENK
WEEND0TaUI KRS IRES N D (B 4), KL O g Cld. OTAIZAmbE
TFE T 7 IV —ThHDHY 7 asP450 (CYP) 2L vigfbsn, YETHD
N, OTADORLAHD BB D LN TWD, ZDIED, =TIV AT IVFHERT
bHA 77 X C (OTC), A7 T "XV X /) UE 7T hHv g Ke
¥/ (OTQ/OTHQ) . MEFIIFHATHLO0TBL VA7 7 kB (OT
B. 77 FEROBA, FEAoEaAEsE (OTHQ-GSH, OTHQ-N-
acetylcystein, OTAZ /L2y R4) %, kxR CRE SN D &3 2 HmEDN
b %M 53,54), FROTAOBE(LEWM A SEEE 1 ITR LT,
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FHO0ENOTE - AREFFMRAES
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 93 X2 UADELRBHER
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(1) YR, o7, KB, HE

[F% R L]
4M$WTF4V%;N~ya/J\F4/%;N~bjﬁwfﬁﬁjﬁﬁﬁf
HAWHITWA720, BAURTITRFITHN T [ orFax—a ] IZHE—-LTE
=30 D

D HLETORE - i

OTA (% in vitro T7 > ~_(Wistar, K. VEECAE]) O, + —FEM XFE
JFEOHRET F— b A v F 2= g 952 LTk > T OTallIiksyfiE
SNT(ZH 55), £/, OTA %7 v F_(Sprague-Dawley. K. VEECAB]) @
TG SUTBIBEORETY F— R A U FaX—T g 95 L 6 HTH 50%70% 12
IRFC 85~91%72% OTalIMKGfRE Sz (B 56), —JF. 7 v b_(Wistar,
W, VCECREH) OB & 55). 7 v b (Wistar, K. VCECREH) O g B
5768) XL v ¥ _(BN/Mol, #E, PIHAH) OIFIE(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 #iEENE 53 %
&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 JU) (2, 2.7 mg/kg 1K
FHD[14C]-OTA %*%ﬂ)ﬁ?ﬂ&@ L OTA & OTaZzllE L7=fER., BEA ORI %R

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-Dawle-7 » kb (Sprague-Dawley, . —# 4~6 L) ZH\ T,
OTA DIENEHIZE T 2 E KO ENOMEEDOZENHIONTZ, *4~A
VR G%, I YA VUG OR T A VIR G OB 1
mg/kg (KD OTA NEOHKE Sz, 5 AMOBEYF A, &K OURFICHEN
SNz OTA KO OTaldxf FREE T 0.068+0.006 #mg K& ¥ 0.041+0.006 gmg TH
STz, —H, FAYA T UoFEERTIZ0.111+£0.014 pmg KTV 0.021+0.002 pmg
ThHY ., BENTHERTEICLD OTA 76 OTa~DIKGENLE S N- &5 %
bivle, £, *A~A TV oBRGREOMA OTA BEIIRHREEHZ N EIZES )
o7z, (B 56)

v (BB, PRI, 658) OF 1, 2, 3 XD4 BENENONEY & OTA
A Far— g /Ltffﬁ% % 1~3 HONEMIZ OTA 725 OToa~D K5y
fi#RE ) mm%hto —J7. B 4 BNEMIZBO L, MK HREEEITERD B
STz, in vivo | U\TI_JH%@EJG@V EIRET D L. ﬁ?ﬂtljfﬁijt 12 mg/kg *
<o OTA 75>/\ﬂ¢ézh%6 CHEFF ST 63, 64), B 1HONEMIZEEND
%’Wﬁ’tﬁi%@%‘(é%@%& IEMEZEIZ LY OTA @ﬂﬁﬁ% FEIBHDHMN, vvDE1

ZIXERENR O OTA 2iff T A21EARH D Z LWV REN TV D (B 65),

I:// (FEASDA, e, ROEBCRI) 12 5 mg/kg kD OTA ZiEEF%5- Lt
W BE 1% OE 1 BRI OTA L ONOTadild Sz, maic i
Febmtisnd, OTAIRMKRIZET HANCHEIND LB LN, (B 66)
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FO0REINOE « AARBFEMRAES
OTARH & (%)

OTo~DNIKAFRICE G4 2B L L T, 7 RO v Moy OER
IZEFENDHEECTHLINARF L XTFHX—F A XTIV oTchbs o)

LAREN T S5 (B 4, 67), L L72A 5, OTA OIIKSEICEEE T2
FENESAEM R Sk DEERIIFIE STV TWVZRVN(EI 56), »"OEO—FETHH =
VU VBRI, Invitro THIVARF LRI T H—F A OEELZN)LZRE L, OTA ©
7K 3 fi % B9~ 2 (B /0 68)

@ IR
a. IR

[RIFEFMAZER]
15/ THIZOWT, BRFPDRE TH 5 M ORERBMNE,

OTADWIERNL Z# D T=12, Wastar-7 v b (Wistar, B, —F£3JC) @
H O v )G %\*M_L@Wj#%%élw&m@ﬁéffi;ﬁ PE L. ZOMHE
BIENIZ1.17 mg/kg I(KEDOTARBHR Z1 mLIEA L=, HEASDENH1000%HI
PRI 351F 2 OTAD I HRR FE 2 JlE L2 SR, OTAIX IS ZEAGEAE ) D
IS5 Z N LT, (BH 69-70)

Wistar7 v b (Wistar, #E, VCECAH]) O+ FE5MI20.33_ mg/kg (KE D
OTAZ#E T 5 &, B EDKE0%D 5 HZSKFF AN S vz, iEHIc
OTADORHMIIMIL SN2 o T, (B 71)

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

& AU OTA SRS B ARV O OTARR AL E6 RFFEILANIZ 1 pg/miL
PLEE720 DR Ui, OTAR G40 0224 RERIE I ZERE L 7 A

(OTAE£0.180 pg/LX130.220 pg/l) Z—RloZ » + (Wistar, . —FE 6
C) »'F _(0.180 pg/LLA2 ml) i+ —f58% (0.220 ng/lLz2 ml) (ZEHFEFEAL
ToRER, 524 BRI ENE R G-ED1/3 X132/3 DOTAN MBEHF /5 H S
Nz, KFERIZ, 7> MCBITA0TADBAMEROFTR EE 2 bbb, (B
72)

Swiss~ 7 A (Swiss, K. —RESIL) IZOTADNKSEM T D 7 ==L T T
=2 %0TA L HIZ10:1DFNLETRAKEG T2 & B EBN D DOTAD KL HE
MU7z, EAIO12EEE T, Mg L O OOTARE N 7 = =7 7 = Ik
HREEL L, FNENSEROMEEME L 7ol 7=V T T = P it
DM OTA BT, HAWEZ RS a7z, (BH 73:94)

b. RAATALFEYT 4

(FERLD]

24— D1 ~2UT B IOV T, ;cjlz}[ﬁ@ia%z‘(a%ét&)ﬁ%ﬂf LTBYET, &2
B, FRABIZOWTIE, 3 CICHREOIEE TRMEN 23V E T,

|

F G- BT D PEBR MK TS B T 5 RZE(ME DR BEORIE TREN D,
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FOREIN U - HABREHEMRHES
OTAFEAE (2)

1 S b3 6 me/Il (9 15 melke HEITHY) O[HC] - OTAZR OE G174

9 B XL FFNLS N F **%56%%@—7—”:(25%459—75%

3 White, 224 45H) 120.5 mg/kg (REIF NI 7 F_(Fauve de Bourgogne,

4 K, 60C) KRO=" hY (L7 PERIRA, 624) 12 2 mgkg KED OTA

5 AW GHEDNSA FTT XA TV T 11, TNEI66%,56% K% 40% T >

6 (B 75), (a1, MBI, 68) . AT (AARYXZ, PRI, 328 |

7 <~ A (NITH-BethesdaWhite, =022 () JCECARRA) | Jvk Wistar, —Z=h

8 —CE, VCECRBH) R OW L (Macaca mulata, MEME, 41P5) 120.050 amg/kg

9 HREOOTAZR ARG LR, XM A7, Z VT 41X, TNEi11.6%.
10 62%. 97%. 44%KUBT% ThH - 72(BM] 76),

11

12 ® A2

13 miga Ry EEDEE

14 OTA 1T, MK TGN G AL S it L S L REE L. RS
15 EOEIEX, v b (B, ABRB) KOYZ v b (Wistar, #E. VEECARRH) T 0.02%.
16 /)L (Macaca mulata, Mt 4 1 J8) T 0.08%., ~ 7 A (White, M. VCER
17 ) KROT7H FEAP]. PRI, S88CAB) C 0.1%, VX7 (AARUXZ, 1
18 BB, 33 T 0.2%., £ (=1, MW, 6 J8) T 22% Th-o72(ZH 76),
19 F7-. MERIZEBWT, JEBMEE DO OTA 23 S -(Z] 77),

20 7% (FEABH., PERIARB, BEECARRE) . =T b U (FEAE. MERIAE., PR
21 ) BT > b A, MR, 5I8CA) omigT7 V7 I VICkHET 5
22 OTA DOFEATEHIL. FNFH 7.1x104 Mmell, 5.1x104 Mmell KN 4.0x104
23 Mmell ThoTz, MiFET VT 2 K OZEOMO M F O &5 1-I2iEE Lz OTA
24 I3, BRxIZiEEEEOTA L7a v . BEHIRICH 7z » Tilfkah ~ i En s, (&
25 74.-95)

26 TIT X UAEA OTA 75 OTA OIRNENEIZ 5- 2 5 B E L5700, FALS
27 74’%?@7 / k (77/1/7 2 /KTE\&U@J’EM Sprague DawleV\ M, —HF £-32~4 )
28 i : . f IZ 4.1 mg/kg &
29 E@ OTA 75>H%HIRMQ5§%L ?QEM& 90 %) ?i’CJi[L EP J?éﬁlﬂ&@ﬂﬁ#rﬂlﬂ@ OTA
30 /;ar“rbmﬂf\%mio BAT T > b ClE, BEGZORE OIS LD OTA &
|31 FELIR< . Mg OTA JEEE £ 90 /34412 50 pmglml L 72572, MEH CliE
32 LD OTA NIET VT I EAE LTV, —hH, TAVTIVRETZ Y T
33 I%. OTA ci#iff?ﬁéc:ﬁ&(ﬁﬂﬂﬁm%%iﬁczﬁkmém\ IS TIAEF O
| 34 WERE OTA YEEE I A0 L CHRYS 10 431213 0.5 pmglmL (R Al & 72
35 o7z, WEHE OTA IZ. A& OVB I iomf/;;%f“’jﬁa W5 o TR H 5 5 JHH-
36 SATRPICHRE S e, (B 78)
|37 Wistar-7 v b (Wistar, #E, —#£9 VL) |2 4 mg/kg K&E/H?D OTA & 0, 10,
38 20 X% 50 mg/kg AHE/H OFMIRK|D 7 = =)L 7 % V' 8 10 HE#&E Sz,
39 7=V T E Y T in vitro TOTA L TV T 2 U OREE Z8AMICIRET 5, 1
40 T MIBWC, 7=V 7 H Y UFEETRT OTA ik vtz s L, 50
|41 mg/kg R/ 0 # 5RO T OTA @ LDso fEA 33 205 21 mglkg (KE~ & H &
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20
21
22
23
24
25
26
27
28
29
30
31
32

B0 MO - HARTEHEMRAS
OTAFEA = (£)

WD L2, (B T79)

OTA LA T 2 b_(EEE, MERIAH, ABAH) XI7 4 (BH. IR
IH, FEECREA) ot % X798 in vitro TR bz, TORER, TnF
NOMEFIZT AT I L0 OTA ERWERMEZ2 R TRRIEOES T (OT&E
20 kDa) @O oz, A ERIT. v FHEKORFEES D 28 2.3x1010
melM1 TH Y, 7 HHRORFERD M 0.59% 1010melM1 TH 72, T DRIFE
DEG~D OTA OFEATL, MEH OTA I 10~20apg/=ll Tafn L7-, MmiE
F7 VT 2 T AES OTA HEE 234 100 pme/=il UL E TR L, (B8R 74,
80)

b. #A#IRE & 3R

OTA NI 7= DR L g D OTA KO OTA U D55 iR
X, BEHIR, B5E, &5 L7Z OTA M BRIGY WL 2y, g E s+ &
DFEAFES . OTA ., L3R OTA K% HDEEHK O & ICikFET 5
(B 81), OTA OM-JHINAMMEIC LV B D Z LAmEShTnd (£3),
ZOEWFEMZEL, OTA OWIGEEE, iR Tov—2E, 747 2 i dof
BRSO EES, JEHBREEDEWNIC L D (ZE] 75, 82),

=®3 BEHIVEICBITEA I UADFEFEA

fil P (RF D) Z M TR
=U R 4.1 (R 75)
X7 6.7 (=M 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 (= 76)
[N 853 (ZH 91

B O #5550 OTA ORKIMFEEIL, =V b _(L2d PERIRY]
—HE 6 3F1) TiX 0.33 KEfHIR(B R 75), T b_(Wister, K, —REE 3 PELL )
TIX 4~8 FFfH]#& (2 55, 77). 73X (Fauve de Bourgogne, ., —Ff 6 L)
T 1 R 75), 74 (Large White, =2 —Bf 4 U8) TiX 10 RffE#
G IR OFTY (FIVAZ A, —RHE450) Tix 2~4 FEE#%ZGSR 90)
RO N, o, T b_(Wister, K, —#ESEF 3PLLL ) IR 20, T
BB OV C DAL B, I & RIS 4 BERIANICERD B
(M 55),

C57B1+~ U A (ChH7BL._ MM, —FE4 4U8) 12[14Cl-OTA %47 0.200 amg/kg &
EOMETHIRNE 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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FO0REINOE « AARBFEMRAES
OTARHE & (%)

(ZH 92)

Wistar-—7 >~ b (Wistar, B, —#£ 6 C) 1Z[14C]-OTA 7 0.086 amg/kg {KE D
HETHEFEIRNE S S, 15 E L, B2 OTA O D LD T~
bz, 24 WEHOSAMIREIL, i - BIESEE - K8 > s> 05 - B >
o - B EE >N - BRI > EREOIRTHh 572, (B 93)

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

ToAERR, BEG- 24 WEf#21C OTA MIAEHIZ 14.0%, AHiEIC 1.3%., BlEZ 0.8% Dk
FHEVED RO BTz, FHE OB g T, T ORGHEEWE D 88% LA 3 ARARHT
D OTA ThHoT=, (B 94)

Swiss-~ 7 A (Swiss, M. —#f 5 JC) {Z 0.00011gmg D [3H]-OTA % & e
0.006:61_mpg @ OTA ZHTANE G325 & 30 % IZITAEH F LK OGN EY I
[BH]-OTA 23558 b vz, BABEMHIZHW T, 1&“%—1 1 FFE#%1C OTA HEEE D F
B & 7oz, I OTA JREE TR 3 FEM% TREE L 720D . Z DZIELHRTH
D EENITH LS PR O b, EYEFEMOBTREEZ LT 532 v AFZ
R ERETHEZOX D RBOBROEINIA LN T, (B T3)

ICR Swiss~ 7 A (ICR Swiss, M, —#f 2 L) T 25 mg/kg KED OTA % H
[ERREFE O Lo RICRE, B, /NME. BEEXOMEZ R L, OTA ©4
i 2 PR LS RS R, 5 15 01405 6 % & Tz OTA 23589
DAL KRG VTN R AR IR O RESRIC AT B 25, mALIRAIE fifE, ~> b
N—TOfilE, R—~ U RERUSREKIRIZ b MR bz, BEE & BERIC
OTA IF3RH LR -T2, (B 95)

Wistar-7 v b (Wistar, I, 25806 #HL DY 2 Fifn, JCHRB) 12
mg/kg KE/H D OTA Z—H—ul6 HREIEIENBES L CRIHRE D OTA A
FRONT=, AT v b (2 #E4EED) CliE. BIROFLEEMI ONCEEENE &K O E D
OTA BENEL ., BWEINED 2 (5L EEmWIBETH -T2, %ﬁfﬁ? > (6 HiH)

. LT OOTAEE KL EL . IRWTHENETHY . BIEIE K ORE
maf“ (FED -T2, (ZHR 96)

Wistar/AE EOPS 7 » b (Wistar/AF EOPS. M, —#£ 12 J8) (2 OTA /54
fiklz 28 HREkG L, BlEF L OHFES O OTA BENHLNE, 7> FO
OTA ‘P& 0.146:1 pmg/kg KEH/H ThH o7z, B L OIFEF © OTA
T O HERER ST, 2 NEN 79.4+31.4 nuglkg K(N73.7+31.3_nug/kg T
bolz, (&M 97)

K (4 AR REEN O, 4 S, RES 85H) 1T, OTAVHYuEwk

(0.120 amg/kg filkl) % 4 WG L7 I BB & OO OTA REAHIE L
ToRER, EYREIIENEN 12.49 auglg O 1.02 npg/kg &, &L Y HBHE T

FEVMEA 2RO BTz, (R 98)

13447 v b (F344. MErE, 10 KON 15 #fs, —BESEE 2~3 JC) (2 0.5 mg/kg
(RED OTA % HEsEGRE OG- L, BE5% 12BN 22020 HBETEREN S
VLA DRRWEAYIC & B U TR O ig > OTA IR EE %%iﬁj(‘ﬁiﬁw n~ K777
+4— (HPLC) THIE L-AER, mithsklmas o OTA BEIZIEE 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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Fe0m U - A AR FHMHASR
OTARH & (%)

Nic, ¥344-7 > I~ (F344, K, 8 s, —#F 10 L) (2 OTA (0.5_mg/kg A/
H) % 7 X% 21 HM——H=Eal#k 0 &5 Lok o B o 4 kg
OTARIEIZ S, RERERITRD-T2(ZH 99),

E3447 v ~ (F344., WERE, —#E&FF 2~300) 120.5 mg/kg (K8 (Z— iz
wiR) ©OTA ZHERE Db L7z, #R2S 12 R CIEE Sz, £z,
Be5-24, 48, 72, 96, 672 }TN1,344 FFEZRICERED 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 OTadd8 e Hiviz, JRHIZ, LC-MS/MS D43 Hrifk 5 &
DHEE Z 4172 OTA DA~F Y — A KR b — R FA B IRDENITFRD HILTZ 08,
OTQ/OTHQ. 77 h BDBAZ L 7= OTA, OTA K OZFDORHMTH 5 OTA D
TNETFARERE TN v A ERAEERIIKRE SN0 -7, OTA ORI
HECRAS 1T, HETIT 48 BB 4.6 pmol/L, Tl 24 FF##41Z 6.0 pmol/L T&
Sfe, MED SO OTA OWE—UEERIZHE, HEL OMEDIMEF OTA O
BN EN T 224 KON 231 K CTH - 7=, OTadIfEF#EE X 0.010~0.015
aumol/Ll LK o7z, T OTA IREIL. MEX VHEDTT A m>TeinTing
0.012 pumol/kg ML T ThH o7, Blfi> OTA RIS 24 R4, HET
0.0480 pumol/kg #Af%k. METIZZLDHK 1/3 THo7=, OTA JEEIL. Fflgk v Bl
TE<., %5 24 BB ORET » MBI 2800 OTA EE XD 20 f5TH
ST, AP, BlEdkic OTA A I3 G 48 B BT LTV, #514% 672 i
i B IR R A (0.002 pumol/kg) Kiwi T o> 72, OTalI Ml O g 121X
B BRI oT, (B 86, 99)

¥344-7 v b~ (F344., M, —HBE3 VL) (22— MICEME L7 10 mg/kg (KED
OTB % H[AI X% 2 mg/kg RE/A=IH (—EMIC5EH) % 28, ZhEhiml
O LZ®ZIC, Mikd krmEd o OTB K2 o R#m % LC-
MS/MS &k OYHPLC Tt L7z, e & OSHERRICIE OTB O A3t S 47z,
A, BT & Ol o OTB AL X, Bl 5% 72 R B IZiX, 2hEh
3.8£0.8 aumol/miL, 0.232:6+0.044.7pumol/kg }%1r0.245:010.044-7 pumol/kg.
2 HEPEE% 72 R B 21X, £ FR 0.720.2 aumol/mlL, 0.042.3+0.029-4
pumol/kg & T10.061-840.028:5 pumol/kg & . Bk & APl 2 I EE D3 [FIFREE
ThHoTo(ZM 100), —F. 0.5 mgkg KED OTA % H[BIFREIRE O 5% 72 K
W OMmEFR, B & OFFEF o OTA BEIL, £ E 4.4+0.4 aumol/mlL,
0.271:9+0.092-9 pumol/kg K& 11 0.0007+0.001-1 pumol/’kg TH - 7= (B 86)Z
EnD, FEHEDLIX. OTB EEHFIEE LERWZ &5 OTA & OTB ©7 v b

(F344, M, —FE 3 V) KNENREDMEN, mi{bAMOEMEDZEIZEE LT
% &EEZ (B 100),

¥344-7 > b (F344, K, —#F 3 PL) |2 6 mg/kg KEED OTA OKAEK) #H
[AlR% DB G UG R, #5143 BEMLINICHAE B E N RR L 720 . 5% 4 H
F THIB0000 pg/eall OIMATFIRIE Z4ERF L7-%, 28 H B £ TRSOICHED 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 W65 LI-HE121E, BEBBNS
3 A BUBIE OTA ISP 0.006~8 nglsll, & ZEMINHES LTz, (B3R
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B3447 > &~ (F344, MERE, —#E4 3U8) 12 0.5 mg/kg (KE D OTA % Hi[FI#E M
Beh U, MERIE Al OTA OENREIZ 5 2 DN L -, Bl (10 Hil)
JORER (15 8#) 7~ FOfmillRIREIL, BeilE TR 5% 6 Fffi], Z oo
BETIXR G4 2 & 2r o7z, BB TIX, [ CEEROIE L D &\ s I R R
ICEE LT, AT OSMABIIARESL &EHICARICER U, R, Bk,
FEE, B N OV EAME T F U F L 219 IRERE]. 264 BT, 191 B & OY 205 B
MTohorc, OTA MHIREOHRE ZHEGT L7oiER. 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, #E, —#£4 %) (2, 0.050, 0.125, 0.250 X% 0.500
pmg/kg RED OTA 3 1 HI X2 10 BREEEE S, BlsEEE BT OITN IR
B (8317 A2 ) ORME ERHIRRR -5 OIS (2 & 5 AT =4 ik
/wi\@ﬁ%yas‘%}a&%m@ S8 7 Ay M. 0.050 pmglkg AE IR 51 &
0 HEAKAFAICIRIG OR8N Lo, SR L0 . Rl &ICEO B
HEMET =A L b T XTO & —@ QOrganic Anion transporter (OAT) 2 KX
OATS5 A ONZAINEREIZFE D 31D OATL N OAT3 OB AL Z A, T
SDX R EORBT, OTA #5525V 0.250 pmeglkg RE B 51 F ClIHEN
L. 0.500 umg/kg AREZE G TIZIK T L2, 0.250 &) 0.500 pmg/kg REK 5
FECRBWT, B, AFlR. RICHBi5 OTA X, AEKRFEOICHEmLE-, &
gz BT, BEA N L ADFRIE A TRER, IBEOSEM DO~wa 2T v
7t K (MDA) BEIZEIZALNT, )7T'<EP 8t Raxi-2-T4FL 77T /v
> (8-OHAG) REDZEIZHEKFMEITRD bRh o7z, (ZH 102)

T (A x2—FT T Rb—A, —H2BAVOTr~—27 T RL—R, —
FESTH) ITHBWT, MDD OTA OVEREIT, B, Tl UMt ofERE & 0 K
mole, (ZH103)

THE (T r~—7 T RL—A, M, —#£490) 120.8 mg/kg KEH/HD OTA
% 5 HE'H NS L R & BlEo OTA BENHSZ, OTA IZHEIZ 189
anglg, B 283 aug/kg M EN7-, (M 104)

TE (To~v—0 T RL—X, M, —BE58H) 121 mgkg fEtk =" FV

(FEASBH, PERIARBH, SPIECRBA) 12 0.3~1 mg/kg filklo OTA ZREEFRE L, #H
WOMICETORMRET LD L A, WEMWFEICIS T DT OTA R LB s>
Hﬂm>ﬁ%ﬁ >HE.H)5 HERDINATH - 7= (B 105,106), FHERI OTA L LB > IE i

oy —F7-, TH (B, PRI,
HERE O —HF 1 FH ﬁréétée@%) %:ﬁﬁmt 6 1 ~3 7 H O AEHE G5B ORI Tl
i > 157 A > iR > RERARERR DIE T do - 7-(Z R 89, 107),

75 (SPE, PERMEHEARR], —#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 pmg/kg K 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

7

fitE 2 & Ol ORI & ECER OO AR 2 OF 72 40
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1 RS-, (R 107)
2 TH (MR, BBV OME, 4 Bk, B 12-24 5H) 12, OTA {54kt
3 (0.120 amg/kg filE}) % 4 L5 Lf:?’ﬁc:ﬁf‘ﬂﬁﬁ&(ﬁﬁﬂﬁ%ﬁéﬂ%ﬁﬂij OTA = i 2
4 EUTRE R, MR TR T 12.49 aug/kg, AHET 1.02 aug/keg & . AFlEL Y
5 R CEVVE AFRD BTz, (SR 98)
6 vy (Vy—T—, MEPEILE, —BE18H) 120.317~1.1 mg/kg fARlD OTA %
7 9 kg fil £t/ HOEIE T 11 MR O#RS LR, —HEOEEIC OTA 23580 bz
8 PN, AL FFE. iyl . FLAOYRIZEWT OTA 3R (5 pglkg) A
9 Toholz, (M 108)
10 W' X — (Cercopithecus aethiops. W, —#E 3 8H) (2. 0.8, 1.5 X
11 I% 2 mg/kg RED OTA NHEIFIRNE G S41, 21 H B R & OUREEFSEREL
12 Ii7z, OTA MFPREITRG% 2RHI TR L 20 | JRPITEIIRBE I S 72
13 73)0710 PIZRIT D OTA DIMEN D7 VT T AL 2 a3 /R—MA LV MBS
14 IZ—% L. OTA O¥dix, 19~21 H CTH-o72, g S— kXA F (F
15 4:\> &R = = R A PO RIS REIL. 59 mlkg TH -7,
16 (R 109)
17 OTA OFRET 1 7 4 — /L EFHRD 72, 395 ng D[BH]-OTA(0.14 MBq) 't
18 N (SR, 5.1 4) ICEERFRICRORE I, 75 H F‘a'ﬁm{‘rﬁw‘%ﬂ& =y
19 77 Te5#% 8 E T, 5 L7=[BH]-OTA ™ 84.5% LA LA A ER D vz,
20 6 H & i o [3H]- OTA I, BEED 36.3% L7320 | LR 500 LTz,
21 HPLC ZHrofER, A TIiiE s A E0EE OTA TH Y., OTA I S
22 Nighnot=z, OTA MR SED 7 VT T AL 2 ar/R—~ A A —TF T
23 JNZ—E LTz, D23 /X— KA NET VT, B2 LA E 2D
24 B OB ES (Blgr V7T 52 0.11 ml/4y) Ekex . EEENIRID 6
25 HIE 20 KffE, 6 B2 61% 856 B RSN, Eiks V77 21X 0.093~
26 0.109 ml/Z3 (B &% 013 L/H) EHEMINZ, £7/o. RACHNKT 5 OTA oI
27 HRE ORI EN A, b b (BEREE. P 84) IZBWT 2 202 AME
28 ENn7z, OTA DIMHHEEE L, 0.20~0.88 neug/mll ThHo7z, ML, 2 4
29 ICBW CHIEMIBIIIE —EICHERE L7225, 6 IS8 W TiE, BLEHIR i By
30 DRDO BTz, BEEITED N1, (B 91)
31 —J5. 2a %= kA FETFILTIE OTA OF 5%8% . AR X I3MEEIC
32 FaPl ] DE N OB~ OEFEZ 0 ICF B T E 37 OTA OEhEDBRfFIC 3 =
33 V=R A NETAXITENL ED 3 =k X N BT VTS TN
| 34 RSz, (BH-11011182)
35
36 c. DN, Fit. BMEBERUBE~DEZT
|37 =UN) (&L 7B M —RE27 D ICAEZ 1 HEDD 0.3 XX 1 mgkg
38 it (0.0375 J2 TN 0.125 mg/kg (RE/ HIZHY « FHRIES) © OTA % 341 HfH

8 JECFATHW TWA#E(IPCS:EHC70) % HW CHE & 2 #t
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FfE L COR~ORBATH TR Oz, I (%#E60~70 &) |2 OTA IFFEH b7
molo, (B 112)

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

=9 NY (FEIRES. —RE7) I OTA 25 2 mg /kg fiEtD HE T 3 0 EIREEHE
H.aivle, 778t L2l OTA 7R &3 HESR (0.05 ugkg) KiwTh o7z,
(B 114)

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

HATXZ (AR X7, BEIFH., —# 28 ) 12 OTA % 0, 1, 5 X% 20
mg/kg RECTHERAOKSGT 5 L. 5 mgks KEL EOFHERHET OTA OIF~D
BAT RO bivlz, 12 RO HEAIIIO OTA JREIX, 5 mgkg KEKEH T
13 ng/kg, 20 mg/kg (RE# 5T 34 uglkg Th-o7-, OTA L, B 5 4 HLDOHEA
PRI 2 BFE L, EWREREINF L0 10 FE0 -7, 5 mg/kg (KED OTA
Be5RETIN OTA JBEIX 72 FE#%IC 2.06 ngkg L imifiis 72 >7-, 20 mg/kg
RELH G W TIFF O OTA REIZEIZELS 20| FEIIINEE LT, (B
116)

Sprague-Dawley-7 v b (Sprague-Dawley, M, —#f 4~5 [C) OFIHMIC
OTA % 0.010, 0.050 Xi% 0.250 pmg/kg KEDHE CTHEFROKS$5 &, Hh
IZ OTA 3B bz, FEMICIHWTHA & i OREEIT 24 FFREZIZ 0.4 K
N 72 B2 0.7 Thotz, 72 Witk CIERALY & BB o fik o OTA B
K OREALA & R B O g 0 OTAJRE & ORI IED BERRHFHEI DTS b T,
WEEMWIC I T D g M OVE g OTA B IX. 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 7eOTA—, 5% 20 3121 =RE, Bﬁfﬁ%&o“ﬂ R C i e
%W‘_o TR 17 A BI2[4Cl-OTA-OTA % ¥ 5 L 7= 43 el 1%73#@7]‘&%1‘

NRO LN, (= 118,119)

e 11 R 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/ ) 1 ppm fi BHRFFE &
(mg/kg RE/H)
|l => 0.04 50 0.125
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1> OTA BT 2 BRI IR RMEICE L-, BT o OTA BEIT, &5 2
~6 RE 23 < . AR OFHE L 0 5250zl Lz, BEicksiy 5 OTA
OMIEERENE, EIE 11 B Bi%5- T2 V13 H BRE T 24 B TH - 7=,
JEYEH O OTA JEEE T 5-1% 2 W] ClIREpamSER i 5 PO 0.1%LL FTh
ST, RAIZHEML, 11 B B#ETIE 48 FFEHEIZ 4.6% &0 13 H B#&5-Tix
72 BRI 13.3% Th 72, (=M 83)

Sprague-Bawley-7 > I (Sprague-Dawley, M, —#¥ 39 L) |2 0 XiZ 0.050
pmg/kg KE/HO OTA (RERKFET RV U LKERFIZIEEME) 7, 2% 2 BT
KO 5= H 2 01% 3BT 22U 7 H =il 0 &5 S i,
OTA D IREM~DBATHTR S5 7=, OTA & G TR EREO REMW N & PE
FNZIREWIT RS-0 3~4 JCIT T CTRERTE Sz, OTA FEHRERED
FEW ) HEEIL, OTAIER GHEOREMMICHTE vz OTAIZE & LT
7RV IREE, OTA B G- REO BN N B FE E N T-1% OTA FER GREO BT
SRS < TERE. OTAFER SO RENM ) HEEENT-% OTA B 5-HED
REVWIZHE S 7= HAERSIL B AT OTA &5%?@!:@3%7% HIEE N,
OTA ¥ 5HOREMWICHE SNT-HARIRSRIZ BEHED 4 BEZ féé%wto
OTA ALiE I, l%b%@ﬁ@ BT WEOKE, BEELUOIHEFI
BT, WEM O e K OV gl 7% OTA JREIL, xfﬁzéﬁff%m%m

11£13 pg/L &Y 4.0£5 pg/kg HZERTER L < @BRETENE I 130+£14 pg/L LY
42+7 nglkg, MAEHZ=IZERET ZCZ”LZC%L 640 +86 ug/L } T 180+63 pg/kg

Thotz, HARIESRILLE ﬁi@ WE D OTAREN &b <. &R OB gic

BT 5 OTA JEEIE 860+£100 ug/L Y 240452 pglkg TH o7z, T OFfERITMRAL
HOREMMIZI T D OTA OEBINPERSE 2 R~IE L T\ 5, (B 120)

I 12 HH O Sprasue-Dawley7 » I (Sprague- Dawlev\ HETIR, —RE4 D)
OEE 12 H HIZ 2.5 mglkg (KED [BH]-OTA % & F#5- L THA “”/\O)/\%ﬁz)i%}%ﬂ
RNz, ZOREENS, WIR1I2HEBD T v MZ OTA %5 L5656, eIk
ICERET A0, BREGED 01% 5B 52 Lidrns é:fowé;m:o %@A
T OTFA T 5 48~79 IR T et FER SRS B 58O 0 1% Cho
7=, (B 85)

7H%% (Blanc de Termonde, M, —#f 4 [T) |2, 0190 amg/kg fik}l (0.016
pmg/kg AH/ HIZFEY) O OTA % & e BIRTG YA SHEL O 3~19 H BTG
SNt OTATREMWIO MR HFUTKEAT L, G IRE~BIT LTz,
. 19 HE® OTA BELLIZREMOIMmEEZ 1 925 LA TIX0.015 THYH ., I
OTA B & 1R #hWy i EP OTA REIZITEDEMAFHEENFRD b v, WEWI

BT HMAEOTABEIZHNT 5B OTARBEOIX, FEWm L0 &<, EEmic
%wfﬁ%%ﬁﬁ%#?%ék%z%mt(%4%(5%1m)

F4 HEODHXEREYDOAIS XD UARE

T T R ABREE

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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(ZH121)

% (SR, METIE, —RE 2 8H) 12 OTA WINfaEAS 0.88 mg/kg AHE/H D
HEE D LI ES, IR 21~28 H RICHETS 7=, OTA TR
0.00004 1$==0.00006 ng/kg DOILLETRD L=, RIS BITHRE S/
(B 122), FREIC, ERERIHC0.700 0% 1.400 mg/kg filkl (—OTAA
0007~X 1% 0.016 ﬁmg/kg RE/H) © OTA Z it T ICREER G- iz 7
2 (Trv—0T 0 RU—A Mtz —# 2 50) OREEMMIC OTA ERITHED
IR T (B 123), — . BARIGYEIE (OTA 0.193:1 pmg/kg ik, BT
? L/ 2 0.152:9 pmglkg il 21EE L7247 2 (SRR, AEAR. —RE 1 56)

MO OTARBAT LT 2MERH Y, B7Z oM REIL 0.20
augmll Tho7oh, WEh (6 58) oA O mH R EIX 0.075~0.12
aug/mll Tho72(ZH 124),

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

—JF, HIE3~6 MAHD Y (VA A, M, —BE18H) 120.2, 0.75 X
13 1.66 mg/kg {AE/H ® OTA % 5 HHBE WL LI-HEITiE, 1.66 mg/kg RE/H
D OTAFGRETBNTDIA, BEBMENS 3, 4 K5 H HOFLICMHEDNZ OTA 2
szt omELH L, (B 125)

@ 3

OTA OFRFRKEZX 1 (M. ZRMIMRDMAOME ] OFH) IT/RL
2. OTA X, FICHLE S TR OTaUlI KD R SIS, Tl OV g <
[ OTAIXCYPIZ X VLS, DETHD0, OTA ORRLAFHMFTED T
Wh, ZOEH, WHEFEL, 77 RO, WAEREE, e R TR
HINODMERDH D, (B 53)

E R, 72K Ty NOFBOORER LI /ey —20%, Bxfl=aFr
TIRTT=VX7 VAF KU VB (NADPH) OFTEFT OTA &A1 ¥
NR—y gL, B607-REICHONT NMR K OGBS MS % U T filg
RBLIER, VED 4B)- B Faxv 4277 % A (4RO0H-OTA)
KON 450H-OTA A K STz, & MR » MiFloI 7 ey —aZ2Hnb &
AR-OH-OTA N EEARANRHH T, 7XOFEI 70y —2Z2H\5 L 450H-
OTA NFEELRB#WTHY . 25D OTA DIKSERIZIZ CYP 285 L TW5
EEZ LN, Flo, WEOINMKDSEINZIIT D Vmax [ERMEN-T2Z Enb,
INHOREWIT OTA OFERE T2 WEFEELIZTEXT(BH 126),
NADPH F/E FCT7 v F Xt MFEI 7Y —2L OTA A FaX— 3
> L HPLC To#r L7c#ES, OTA O & LT 4R-OH-OTA 2338 Hiv7-

. EDOERRRITIELS . X7 1 mg 4720 10~25 pmol/5r THh - 7= (B

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

OTA ORFHZHOWT, KR 7 v Y —2 1, 7 v b CYP M RO Z &
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~ CYP #5h % -\ in vitro 52T OTA ORI~ 6TV 5,

[ KIkEMZR]
11~18/TH Goid T (1) AdHEM) OEBEICER) 3. IEL LT IR
H OIEHIZBEILTHRBWVDO TR WD,

OTA #7 v FXIZ~TADOFI 70 Y —ARIGERICHEMT % L LC-
MS/MS TZ K D ED 4R} N 4S0OH-OTA B ST\ 5, F - i Tl
IZHEBLT 5 CYP1A2 & CYP3A2 O EIRIBE I TWA(ZR 129), v~ T AD
7 a Y — AOFEFTOTABMMUH SN CTEEFEEZ 7~ T L OWE(SH 130)
BNHH—FH, v FOBFEI /7Y —ATIE OTA OBLEEENSHRE I NLRWED
WELHDHEW 129), £z, v U A (Swiss, M, —HE5~10PC) (2. YL
PEZ LB ET L2 72 /oL X —)L (80 mg/kg (AEE/H) A 5 A, XUE 3-X
FraZ bl (20 mekg RE/H) 4 2 A, s 0&E L#®IC
OTA Ziflfn#&EE Lo R, Al LY OTA @ LDso fEEINT 572
OTA OEMFEMEMETF L, —F. 370V —2b0F ) X7 F—FBIHEH
ThoHrEXn=/L7 % K (1,400 mgkg KE) ##%5 LI-HEA121E,. OTA
DG 144 FERI% D LDso 13 40 mg/kg KEN S 18.9 mg/kg REIZED Lz,
(M8 159)

4R-OH-OTA OAERICEIL T, 7 v @ CYP1A2 O CYP2C11 O3B R T
HENT, b+ CYP1AL KO CYP3A4 OfFE T CARBSHME SN A2, & b
CYP1A2 IZIXTEMEDRTROD LN o2 L DMERH H (B 94), LL7ens
CYP3A4 LIFMZ CYP2C9-1 & CYPIA2 IZFHWVEMERH D L+ 2GS H H (3R
129), 2D X 912 OTA RHNCPHG-F DFEFE /0 1HE & TEHALEALIC DWW T OEI A
T ERISEVDRH D | B PR RIEHEEFIZIIRTE RO SR H 5,

&FE CYP A EA ZHi&R 5 Li27 v FOFEI 70 Y —2 %5 & 4R-OH-
OTA AR HIM LIz, TIAHVEARAT 74 —F (ALP) KROyZ /L% )L b
TUATZ7 2T —E (yGT) ORTHEIZFEE L L7z OTA O fEEIX, CYP #E
KOG L 0BT 52 2005, CYPIZX B2k kY OTA #FHMEIHE T+
HEZBZ B, (B 94,129, 130)

[ RIRBEFIER]
34iTH® INMR,| % [MTH-NMR] (ZfEIE,

VYOI 7 e Y —2b L OTAZHIZ A U F2_— 3 95 & 10-OH-
OTA DR S D Z &3 TH-NMR M OVE & 7583 ChERE S L 7=(SHE 59),

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

(FBER L]
33— VAUTH~34—U3TH (Guid Tkl omBICFHE) X, WEE L
TRFC T A =D AENTVWD 0, SlliEEBH L-b 0T,

Z v b (Sprague-Dawley, M, —#&f 4~60) x4~ A T % 0 XUT 5%IRER
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5 L2, 1mgkg (KED OTA Zf 0% 5 Lz, 24 ~A U HERETIE OTA
225 OT a ~DOAIARFEABAEE S, 5Bl xt 7 5 [EIERII X FREE T 56% &% UV
I~ A FEEHETTI% CTh -T2, (B 56)

Wistar-7 v b (Wistar, H, PLECARH]) 12 0.050 amg/kg (A5 @ OTA Xti
0.053-5 amg/kg KED OTC Z#EO#EHT 25 &, mH OTA BEIL 1 Bk
KERD | OTCIFHEGHBSNITEANT OTA ICERIND EE 2 DT (7%%’
132), Arochraceust AL TA o nlarg o L THOTCHBH S Ao
(EH 133y

7 v PO hOPMREEEITME S, FEEZ RIS RWREELE LT 10-7~105
mol/L ®[BH]-OTA % in vitro T8 K3tz A v Fa X~ g5 L, OTA D
ARPRE & LTSS 4R -OH-OTA DIEMNNT, Hilz7e 2 ORI 1R
5. HPLC OSWHEERENE . OTA O~F Y — 2 I~y h— R L DR ok L
HESI N, 209 by b—RAEEKIE, b FOFIREETFMEEZ V%
Bl s e notz, EMRHHBERZOFERTH L 3-AF /a7 b U]
Iz X 4-OH-OTA AT L7220, A RAERIIZIELR 2o Tz, (B
134)

OTA %z BALB/e~ 7 A (BALB/c, B, —H#£5PL) 120.0005, 0.001:4, 0.008 X
1% 0.020 pmg/kg RE/H O OTA ZHE< 4 MK O G%, BiEL OHEIZE
75 OTA R##W % HPLC Cotigss L-fER, milgssicdbmic, OTB, OTHQ-
GSH. OTA-GSH. OTa. OTHQ. OTHQ-N-acetylcystein, fif#% OTHQ. 4R
OH-OTA, OTC K USKRFRIED 1 BOMRHM BB v oL Eh g,
(ZH 135)

[ RIRBEFIER]
27~344TH (tix I (1) ARl OHEBIZER) 1. AFxE LT IR
# OERBIZBEI L THLRWVOTILARWV,

BEFLAT C/IL— AV DOREL T RWT Y (RIVAZA v 5 B, —FE 1 FH)
12 11 X3 25 mglkg (KE D OTA #FNHKR G LR, B 5% 24 FRELINIZSE LT
L7, —FH V=AU DRELE TS RAVAZA L R 3~60H., —EE 188

12 0.2, 0.75 X% 1.66 mg/keg {KHE/H D OTA % 4~5 H#, FTNZ 13.3 mg/kg 1K
HD OTA ZH[EIEHWNEG LIzfEE, 13.3 me/ke SEEK GO L @M DK
WA R LIz, THOORENS, L—AVORELLVOROEEGICED OTA
DOBFEEIF, IL—A L DIEL TN N LU CEE T 13 me/ke KE A2
mgke KE B[R &% Hille, (B 125)

® HEittt

% M)ml EH OTA 7 U7 7 AW TIE, TEHHEIE R OSRERIR A A3 &
TR EIZH - T D, Ziud, 1 OTA O &N 403.82 THDH Z & L BHEH
117 %znﬂ\éo 7 v F T FE 350~450 OEIPHIZ & DR S HH-HEE O
RERIE AR 21T 07, ER YRR Th 2 R X~ DRI 541% OTA
DGR, KRG EEIKFETHBHR 81), dd¥-~ v A (ddY. Mt —#F5 PL) (23K
W OB YA CTHD 7 = /v eE X —v (PB) % 1 BEREFI&RE L=%.
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OTA # 15 mg/kg KEOHE TEENE S Lz, OTA OEH~OHET PB I
FLFRREIC Lble U TR 2 51N L7, PB ALERREIC I 514 24 FEEOIR~D
HeHZ, BRI LT OTA 13 1/3 (2. OTalX /418 L= 61)

Wistar-7 v b (Wistar, Mk, —Bf 3~4 ) |2 OTA ZHikN&E 5% IS e
ZREVE LRGSR, OTA 1IWFE 26 bHEH S, WBERERR P IZERE /e &> OTA
DB LT, (R 69)

(%R L]
11~151THIZ, IELE L TR 7 A — D AZNLTWAH 7D, R o

H f\nﬂﬁk Fﬁ%%’r%ﬁ LELZ,

> Lﬁﬁivr T1% Ch o iz

B s T—o

Wistar7 v b (Wistar, ., —FE3~48) |2 15 mg/kg KB D [14C]-OTA 7°
HEREO#& G Sz, 5 6 B F TIOBEHBERRTE D 33% 23 H s PRk < v
Too Flo, W57z OTA DK 56%0, # 54 120 FFHOIC OTA X% OTa &
L CRE O CHEE S iz, FAIIC OTA LV OToa &N E -7, £
7o, #ED OTa B2 bRt Sz, (B 55)

Wistar7 v b (Wistar, #E, PCECRBA) 12 6.6 mglkg (AE O OTA Z#% 0 X%
JEEN G35 &, 8 HMOBIEMIRIFICIRFIZHEH SN 7=DiX OTa . OTA K&
W 4R-OH-OTA TH Y, TNENHKEED 27%, 12% KX 1~2%ﬂ%>o710 4.5
OH-OTA lZfmHH S7elro7-, OTA L OT T HEHFUT HENTED Tz, MK
HZ OTA OB TR ST, OTAIZRBE S5 LI R e S
oo (W T1)

FAL LTy~ (TvEe /. B RECARE) 126.6 mg/kg AEOHET OTA
ZRRO#EG- L, 5~6 HMOBIEWIRICIIT A RIEENFH Oz, JRPIZIE OTA,
OTa Xk T* 4R-OH-OTA 23k &4, HEtEITENENEGED 6.9%,27.2% KT
1.6% CTho7-, EPIZIIMED OTA & OTa i Sz, (B 136)

E344-7 > b (F344. M, —#F 40UC0) 121 mg/kg (KED[BH]-OTA ##&O#H
LTchER, &5 24 Rt £ Clo @i — HUR ARG PE ORI 14 1% D3R
iz, Motz 18.02.6%23 FHIIHEH S vTe, RAICHE S e BRI E
1R 85% 30— 0Ta i 1N 8.9%138 OTA Th o7, £i-. RFEED 2 FLE
O K O (0.01%LL F) @ 4R-OH-OTA 2kt Sz, EPICHEH S
T P E B 1 34— OTA I OTal L C-E A G E SR do 72,
(ZH 94)

F344-7 v ~ (F344., MEME, —#£ 3P0) (2, 0.5 mg/kg (AHE (B 23—
) O OTA BHEFRE &G Xz, $51% 96 Ref OB IR+ OTA LY
OTaD G- &EIZx 4 HEIERIT, HEZ v FTENZIL 2.1% TN 4.2%MF N1
Z7 v N TIZENTEN 5.2% %N 3.5% Th o7~ RPITITEEE D OTA-7 /L2y
R S, LC-MS/MS OF — X )by h— A X IAF Y — R E ik & HE
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EENT, 96 FEENICE T 52F 0 OTA KO OTa®ENERT, HET 5.5%K& N
2.9% M ONZHET 1.5% &N 2.2% Th -T2, (B 86)

¥344-7 v b (F344., M, —#&F 3P8) 122 mg/kg {K&E/HD OTA % 1 #ENZ5
Hial 2 BEEERHROBS L, R&BS 24 RpR% E CICBEIIL72RE LC-
MS/MS THHT L7zfER, OTa, X2 b—Z X (IAF Y — 25K ONTIRBE
£ OTB &KO* OTHQ 23Rt sz, Hmiksx b 72 FERIC L LT v FORT
Bk, BHEAE OUMAEIC OTA (358D LA, TOMREWITHME ST,
(ZH 137)

B 1 HEPRFEOESL 10~156 HHO UV (/AKX A M —#E 2 57) I
0.5 mg/kg IREDHFETOTA Z R O#H 5 L TH5H, 120 BRI O FER D08 S vz,
ZOFEE, BE5 SN OTA D 80~90%7 OTal L CHEH &4, OTalIfRF iz

A HIT, — . KO OTA bIRF (3.2~3.3%) KUFEH (7.8~10%) (T
O biviz, (ZH 90)

PR F ' — (Cercopithecus aethiops, M, —HF 1 5H) 2. 0.8, 1.5 X
132 mg/kg {KED OTA % H[AIFFIRNE G- L, 21 H IR OIRFEFDS BRI S
Nz BEEREBIOS 21T 72558, OTA OFEHOHREE L= 257 )T T
Y AIE, 0.22 ml/h/kg RETH 72, (B 109)

b b (BEREE. B 14) 12395 ng OBHI— OTA (0.14 MBq) # %28
BRI DS LT LI L7 RFP o BHMEE® A HPLC 12X 0 o8 S iz,
BeH1 B#E0 5 9 B £ TO 4 RIKIZEBW TR HEN S 7= it e e o 42~
54%0N0E8E OTA Th oz, o7V v 7#HZE T T, OTA {EY U &k &
EZ D BUREME D 14~20%73 1078 OTA X0 b < B S <2t o

ST A v AR R L 2 Bande BB 6 HEOBIEHIM
W2 G- 2D 20% D3 RICHEM S U72 (2R 91),

MIEFTE LRI EEFEE L TR OTA 1L 0.2% L FTHDH Z EMNEL D
HFE CRDO LN TWAH (IR 76), OTA DJRA~DHEH T RMIE WM L.
FDIFE N EIXBER e A A MY O RIS W% T D BT =4 U ikic
X5 EFEZONT(ZH 138),

BT =F > T v AR—2—@ OAT1 % 3B S B2 RERII 2 72388k T,
OTA IZ OAT1 #/r L Tk SN, 7A7 I v A L OTAIZSOW T, =
@ OAT1 {KIFHI72 OTA s 3 Hl S iz, (B 139, 140)

(2) BREUVMDELLFZH NS A —E~DEE

T b (T MEEEPERIAR], —FE 15 P8) 12 0 XJE 0.100 gmg/PC/H D
OTA % 8 WM N#H G LS., mHRENSGEICHEML, migHh 1 >R Y
VIBEITAEICET L, FIBICIT 2 B0 B RTE PRI AR T L7 23, BEAE Bt
FIEMEITIEI L7z, OTA OFERIFEFHBIEAIL, PN S DA o Asea )
DA T ILH O IREE L4454 (22O 7 ) a—75 2 A o Hii| ok
WHEHER OV ) a— 5 b SREE SR TG ME O B 2> & . FRBE R O 1 23 D4
oo LEz2 LN, (B 14])

Sprague-Dawley7 v b (Sprague-Dawley, M, —#£5~6PC) |[ZOTA % 10
mg/kg REDOHFEI (X0, 0.5, 1.0, 2.0 X|I=~24 mg/kg K/ H T 4 HMEEHEN
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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 FTRGHECRD BN, 4 mg/kg KE/HT 4 H
BHEBE L E=RETII I T AR FIEEIIME T L2, (B 142)

7% (Hormel-Hanford X =7 % {PERIARIA, SAECRD) Biligiie Bfha 2 v
“C OTA (2B % /)7E, RNA kT DNA OAARKIREZR7-FES. OTA

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

OTA 17 v Mg A HTC AfaoM¥EsE 2 L7, HTC ez OTA
ZWINT % & 30 91l & Lo AR O, 150 4 ?Eé RNA A B PHE 23
bz, OTA RN 5 BE ORI, DNA OAKLEITRD 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) 120, 1. 2.5, 5. 10 ¥(% 15
mg/kg RESUEZERLLED OTA ZEENE G35 &, BEEITIKF LI X X

g/\ﬁklgﬂ 753mu 0 %ﬂﬁ_o 1 mg/kg {ZIKEO) OTA &5‘5 H#Fﬁf(ﬁ@& //\7}g/\
FBHE ORI, iR, Bl OME R . IEREREE L CTENER
26%. 68% K NT5% T - 7= (B 145), OTA O % L X7 EARBLEIL mRNA 7>
SXURITE~NDOFRLSNVTRZY, T3 ) T YVVIGEORTF M E %
45 Z &R ENT-, 73/ T VtRNAGKEERIL, 7TI /B0 T
/Ez’%a:iﬂ; Li=7 v Fa Ruza3 25 tRNA & OFEE IR D B M D s % fi
g5, BT, T JBPAMP LEALTT T T 2 R E R0 IENE
fbEans, F_EMETIZ, 772173 782 tRNA &= AT VA EAL.
T TV tRNA &b, BEERElR L v &SN 7 = =17 T = tRNA
ARk 7 O C OTA OERANTAR 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 7alBrTld, OTAIZ LD % 2 X7 ARk
PR EN, 7220 T 7= OBENENT S LRET D Z ERRO LN,
OTA O Z L R I7BEEIZBWT, 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 7~10J0) 1Z8B1F 5 OTA OfRRNHE 512X D LDso 1%
46.0 mg/kg (KE T >7-78., 7 ==/ 7 7= 100mg/kg AHE4 OTA & R
oG LA, OTA DR O#K G2 XK % LDso % 71 mg/kg ﬁ@k Rol(5
Mo61), 7. Swiss—~ U A (Swiss, WMEHEANE], —#E 10 PU) 1B\ T, OTA
% 0.8 mg/lt (40 mg/kg KEICAHY) OHETHEENKRSG T 2:7 0 AL 24 W
LA 100%FE1F 523, 1 mg D7 ==L T = & [REZIERENH 59 %

Z LR FEHNTRD bR Do T (B 147)

7iﬁ/u77 VARNA AR E X VB ERICRT D EICEE LT, OTB
X OTA |Zxt LIEEHUER Z /RS ey o 72(B R 148), OTAREW D & X7 EE
Jﬂii‘fﬂﬁéﬂf/ﬁﬁﬁﬁ@%l%ﬁﬁb\f FRBNT7=, OTA ORFHMTH S 4R-OH-OTA X
OTA & [RIRRIZZ RV EBAEMIHEER Z R LTcS, 7 ==V T 7= %0+ N
IZEZE7220 OTallld, Z ™7 EEIEHERITRO bR 7o(Z R 149,
150)
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OTA HFHNDT7 2= VT T2 Fay VR EOMDT I BICEX#HZ S
&L OTA L RERICE T 2 BROK A tRNA A EEE #THE LTZ, (B 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&
D, v FOFIETIZ /20 BETH -7~ (OTA TIE K yw=0.28 mmol/LL, 7 ==
NT T =Tk Ky=6 pmol/L) . (=M 149, 151)

HTC iz OTAFE FCA v F aX—2 g o LIfESE., HTCHIlEN® OTA
KOO ORIE L, B EED 200~300 28N L= 2 & 25, OTA
X7 ==V 7 7 = tRNA S#E & OfEAHMMEIIELS TH, 7=2=1T 7
= X0 EGICHBNICERE ST WD, IWEEHEZ T EE 20T,
(ZH 150)

OTA FF7c, Zx=AT 7=V KE LT 5MOBEREICHIERT 5 alaEElx
B2, MhOWEES NEERROIEEIC IV T, OTA OEBMFEOEILILEG
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 =UnbFa i ~D
KGR RIS D 7 = = VT T = UK RS R 2 D% O F v o ARG
B ET AR Vv F VU R ZHE L, OTA D7 ==/L7 7=
KGRI SR Z %5 ICs0 1, 0.43 mmol/L TH-7=, OTolZix = OFLEMEHITER
DO oT, (B 152)

OTA I%. T v Mg 7 v Y —Al281F5 NADPH X7 A 2L B L Ik

BERER LN OV KR 7 1 Y — A28 1T 5 NADPH (K{FDIEE iRl 2 1 5h4
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 Fedtin b Fe2t~DiE ot & (i
T5Z L TCIREORM LA LTER L, @ bIRE DA ZRET 5 Z &R
eI 7o, Wistar-7 v & (Wistar, HE, —#f 2 /%) (2 OTA % 6 mg/kg {KE T
ROFGT5 L, WBRIEENEML ., @BIEEDOARE ~T =& HEHIE 7
fEHIN L7, (B 153, 154)

7% (Hormel-Hanford = =7 % Ik, BEECKREH) OB G/ 2. OTA &
e U =22CIT (Z1F4106~103mol/L) DWW imn— 5 El G & A o F o2
—YarylLlitth, ThITZTFNT U EF=T AT KD p- T 2 BIREEA A D
BsHE, M OBHI-v A v o & W= 2 LR A RIEENRIE STz, DORER,
WPHUCINT S OTA I L BBEENRD bz, (B 155)

Wistar 7 >~ b (Wistar, HE, —#£6JE) 2 OTA % 0.289 pmg/kg {AE T 48 ]
T LIz 3 MG OB T DB, IEMERAR A RET D PR LEEE A — X — A%
VRUALLZ—E (SOD) MW Z T —BEFRFFIEAIEDZ LT, 2005
D OTAFEEBEHEE~DEENBB SN, 2B, SOD IHiEMIEE 2 Elg Kk F#E
IR L, AR LT2mE bR FIIH X T —PBIC L 0 HICHBEN 5, RERWIRE 3.
OTA 5.0 1 B§f#F1ic SOD KO # 7 —E % 20 mg/kg (KET 48 Kl X1(Z
RS LA, OTA THEINLIBEEERE (BAKR, 7 V7 F=VMiE
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WO IRPALEIKSERSE (LDH), A > o7 /) X7FFH4—8 (LAP) &k
OYGT BERIEMED LHAE) OIFE A ENAEICIET L, OTA DR HHEI N
L7z, (ZH 156)

7w b_(Wistar, M, VEECRIH) 128075 OTA OBfE~DEL LT, B4
ERIRD AR E DL, AL R I3 DK, Nat, KHEOY ClgEo 8
e WNTIRIEEIZH T DIRBLEZ VT 7 0 AMEGHEOEMPARD iz, &
512, OTA X, invitrolZHB W T MDCK (A X Bl S B i) <Lt
2R DAY = A MRE AL E Lz, (B 157)

(3) IR, H . KB, HEMICFRA0TARMEZEE T RLIEDEMAER (X)
« /n vitrosE&

Caco-2#fifid (HTB-37) & ('HepG2#fifa (HB-8065) % ILE5# L CO0. 5. 15
X345 pMDOTAT24M5[H A > F 2 N—3 g > L THIA 1R 2 MTSiBR K OF
B E Rz A PTHE L7afE R, AER N BRFENICIRAE U TR DR A2 6
7z, Caco-2ffifld CTlx45 uMT24F5[EIX< 8B L2 HA OMIasEIX, 33% Th -
77 HepG2fifn D MEIL. Caco-2ffniZ b L CTIKA - 7=, HiJE D Caco-25iin
WCOTAZ TS B LR, 72/ — Ly ROBEBERHEL T ZREMIC
KAr L CHIIN L7, ARk S 7= OTARGEHY O &4 51l L 72 /5%, Caco-2 Hifa T
X, HepG2 #ifa LV 2 < OREY (FIZOTA-AF L AT L) B S
oo RO L MREEX, EOMBEZR LT, ARSI NTZOTAREWIL,
A7 hF B (OTB) . OTAXF /L2 A7 /v, OTA=F /L= A7 VKN
OTAZ VW2 F# o 4aHK (OTA-GSH) THo7z, OTAAF /LT AT VI,
Caco-2Hf i &z O"Hep G2l O [l FIZHB W TR SN E B2 REW T -7, 72
B. OTB. OTa., OTa AF L= ZT )L, OTa =F /L= 2T LT S/
-7, (OCHRY A FNo.183)

HK-2ff 20, 25, 50, 100, 200313400 nM®OTA T48FF[H A > F 2 ~_X—
va LR, OTAITMaAFR 2K T 72, £72. RNAisoPlus% VT
HWRNAZ M L. cDNA synthesis kitZ H\ TeDNAZ A L TY 7L ¥ A A
P ANR=T Y —3EEHWNTHIE LR, OTAR T U L RAL K= FIK

(AhR) MO F L7 F o XZR K (PXR) B F23HEL, 72— XIEED
CYP4501A1 (CYP1A1l) . CYP1A2}X (’CYP3A4EIn T2 #5E L1z, ~ALAF
V=Yl —maF U T IRT TV X I VAFRY - ARV R
VE IR =1 ORI NE I VR AT A H—EilEy 7 a=y NP0
7 = — RII#FEOmRNAZHIL, OTAMLLF|C X ANF-E2[# K +2 (NRF2) £
HRfs DIEPEALIZ - THEsR & udz,  (CCkY A N No.277)

B XUFIBIT I 1T 2 W & ORI 2 % 5 H B9 CTNCI-N87#ifa (t ~ F H ki
BR) M OfCaco-2Mifid (b NG IS M BRR) 2 I 72 B I O AR )~ & SR JE
TRl M OVEEJERE D & ARG~ DB Mk D ET IV AT LA 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-2ffild T0.29 %+ 0.07% M UN0% O L2~ 1F O i35 it
(Papp ; apparent permeability) # x L7z, (SC#HkY A FNo.475)

ik — 27 R Ra—r 7 v —n10 : 1OEAY (30 g) 129 nug®OTA%
mmLCEBHZ Lz, B eEEs e LT, BP0 glce F 7 I 5 —F %
G EEMER (150 U/mLY) %22 mL#SIN L T37°C T24r Ik L. i H ik

(0.925 mL» 1.5 MHEE£126.3 nL»0.3 ML v o A E1.57 mLOKED
1.125 mLOEEERR (272 4000 U/mL10) ) ZJEE L T37°CT8545MMik L
7o S DICHEBGIR (BEEH A INOKER{LT Y 7 4200 pLTpH% 7 (27
) ROREH-HH Y 2 RA L3TC T2 Uiz, 1m0 U 7= i b &
D OME EETESy ONA AT 7B AREEESy) OOTAE A &I1X72.4%72 - 7=,
FZ7 MNRFNLR - DBEAHE (BL23) KB 7 4 AT TV T A T 7T 4 AH

(ATCC 27536) 231 A7 7 & ZAFERIREMEI 43 Z 1% XIF 2% U L T37°C T24
RERAE R EE 2 L7oAE R, 1% HE CIXE OMHIHEEIZEZ L, 2%8E CIXE OH5E /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=, A EIEI30E OB W CHUL AR E| 2 B 7= TR 5 K+ O NF-xB
DIEMAVRRIE 2R Lo 7z, Lk YU A FNo.476)

7 v b (Wistar, i, £30C) . =7 VU (Avian, MERE, %3%) . 74

(Changbai, MR, £-380) . v (SLFEABH, MERE, &28H) . 7o (AR
B, MEfE, &188) KOk oI 7 a0 Yy —20B0TAZ G LR, UPLC-
Q/TOF-MS (Ultra-Performance Liquid Chromatography-Quadrupole/Time-
of-Flight hybrid Mass Spectrometry) %% W\ CT8FEIH DB 23 Rl E S 41,
FOISHLT7 2= VT F=EaE Rex b a3 >0/ @Y (9'-0H-
OTA. 7-OH-OTA X% U'5-OH-OTA) % #H7-IZRE L7z, thos>DR#HY

(4(S)-OH-OTA. 4(R)-OH-OTA. OTB. 4(R)-OH-OTBX 1'4(S)-OH-OTB) %
INETOHREL—HLE, =V NI KOE FOFI 7 rY—2401%, OTA%ZZ%
EDOT-OH-OTAIZRH# L7z, (kY A FNo.592)

« /n vivoiER

~ A (ICR, M, —H#£6PL) 120, 0.2, 1X}E3 mg/kg KEH/H DOTA% 6H[H

(5H/ME) &OPHEE%, BRELL 72 B ) 5 RNAisoPlus 2 IV TRRNAZ fhH L |
cDNA synthesis kitZ FHWV T DNAZ G L TY TV Z A LA R—=7 ) — 9k
ERHONCHIE L, &6, v=AX T ay MEFT LTERER, 72— XTI
ISR OmRNA K V% 7 8 o8N %E &7, KIM-1 (Kidney
Injury Molecule 1) 1%, {KHEH TITHEM L2 > 720, FHER G HER
THMMU7z, (CHRY 2 FNo.277)

937 C1 T uMD TASAZNKGIRTE H2BERIENEEZ 1U (===v ) 75,
10 pH2.01Z 3V T37C143 ] T280 nm D H EWIN 2 0.00 1IN S ¥ L BEFRIENEL 1 UL T2,
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~ 7 A (Balble, I, —H&£4PC) (20, 0.21, 0.531¥1.5 mg/kgKE/H DOTA
Z28HME &G L, EE-O#EELEIL, 16STIRNAER > —27 2 v
TEALT ) I 7 AW TEMBEROME % T LIoAER., IRHELOHH
AT BRAE & fbi LT, BacteroidetesPd ORI FAERITHEM L, Firmicutes
FH OFESHFERITED LTz, & A &8 CTldBacteroidetes & Firmicutesf O fH
KR EIX, *HRBEOFEXIF/E & & [AEk7Z > 72, CyanobacteriaPqid & H &H#E T
it HREE H:@( LT LD, BRAERLOFHHERECITIHA L REITAS
e ole, B~V TIX, 6 OOMEFAZ(L LTz, K4 DBacteroidales
BHE., SHERETHEM L7, Porphyromonadaceaefid., ©HEHETHEML -,
KA D Cyanobacteriafhix, @A B O Tl L7, Streptococcaceaefhi
KA &L O &8 CTHN L 72, Enterobacteriaceaefhix, KA &K OV H &
#ECHINN L 72, RuminococcaceaeFtix, FHEM THWA L-, OCCEKY A b
No.226)

75mg/kglRE/HOF AT b7 2 RESHEMMEIENK S L CIHT L a— Pl
it 2¢ (NASH ; nonalcoholic steatohepatitis) % #5% L7-NASH~ 7 &

(C57BL/6J., M, —HE4PL) D3 HE L O~ X (C57BL/6J, ., —Hf4
&) 12 12.5 mg/kg KAEDOOTAZ KR AL L7-f R, NASH~ U 2 DIKE
(%, fEE~ D ATHE L T44% 88 < | BN E & & O E & i%m%“nu%&
W24% o 7o, gk R E D2k, ﬁuﬁﬁgﬁ@® “hafb. £,
B OWA & —F L TWed, OTAFERMEIFRE IR biver-7-, NASH
~ 7 AZEBITH0TAIZ S FF&iT. ﬁ%%vﬁxktt$xbf565i1107b% 7.95 +
0.61 mg*h/ml/kg REIZHIM L, BHEIIT 5.55% + 0.37%72513.11% + 3.10%
IZHEAN L7z, NASH~ 7 2281 2 OTAD IR FHEM B 1324.41 + 1.74 ugn o
40.07 £ 9.19 pglZHM L, BIEEEOTAITKIS0%H ) L7, NASH~ 7 A28
T 5 BNEOAT T A V) 7 +— L FEL (OAT1~5) 1%, IR M L 5 OTAHR
VAT DN EENKIB0%HD L-, Zh b DfEH, NASH~ 7 2 75>0TA0)EX
Wiy e Mo ORI 23983 L. OTAD R PR &2 L TE g ~DIL< §& (5%
) &R Lz, NASH~ 7 A TliE, BIROTXTO OAT 71 YV 7 4+ — L)%
B L. Tl OAT2 O &2 L=, BIEESMAUET D OTA BV A kF o~
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 ~ v 2D g & iflig T . OAT2 OREILUIFNFH 2.20 + 0.19 pmol/mg
751.22 + 0.46 pmol/mg 2 13.03 £ 0.41 pmol/mg7>© 2.39 + 0.30 pmol/mgiZ
LTz, NASH~ U A TiE, fdEF -~ X LG L T, THmIZHI L T 5 B
OAT5731.12 £ 0.09 pmol/mg7’>5 0.49 £ 0.19 pmol/mg!ZiE/b L7-, PhEZ L%

'H (P-gp)ix. NASH~ 7 X Otk <. KIEED 5591.25 pmol/mglZ HiN
L7z, 5612, NASH ¥~ 7 XA TIEBBMRP22MiEH ~ 7 A L il U TR
W L=y, JFIEMRP2IZINASH~ 7 A CHIAN L 7=, REBNIZR AT =4 D
g H A 1292 BCRP, MRP3X O'MRP4i%. NASH ~ 7 R L it~ 7 2D
TEE Loz,  (OUERY A FNo.234)
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FO0REINOE « AARBFEMRAES
OTARH & (%)

7 v~ (F344, MErE, —#E6PC) 120, 0.21X130.50 mg/kg {RH/H @0TA75:7
X :ic21 AR ARG Lo R, BICB W TATPO = L F—Z 3o it
-, %&U\iiﬁ EuETH T AR—=2—DSLC (Solute-carrier) 7 7 X
J— @SLC227 7IVU— ’Cﬁ{iﬁéﬁﬁ FEEANZAFAET 5 OAT2 K O*OATH 23 i &
DHETEZ < HBL LT, HLEIZBT Dm0 IIZ B 53 5 SLCO1~
7 2 U —®OATP1 (Organic Anion Transporting Polypeptide 1) 725 THELL
inote, OTAIX, OAT#F U L Xal—3 gy L, HOOATSEE T
REUITE B L e oTc, OATOX Uy L X o b—3a VTR HEL ) B o
7=, ATP@ﬂWk%ﬁ?I*/I/ﬂ?*‘%?FUﬂ% L 7= EdEhig 5 2 17 9 ABC (ATP-binding
cassette transporter) 7 7 I U — THIfEN 2> & e s I P K OViGE W I (2 B
53 5%8ERME N T v AR—2—OBCRPO B EIL, &5 7H% THEXL D HEN
Ml WEHE21H % CHEN R L CHEN I L 7=, Al X o7 o
MPR2DFEEITHENHE L » <, & 521 % OHBEDOOATPINZ 7 L ¥ 2 L —
varlil, TNHLORERE LT, HELAOEGEHMICKA LT, mfE, i
K OEIOOTARE S EIN Lc, £, &5TH% DMK OHFlg D OTARR &
WEEX Y b CREEAZ R L7Z,  (GCERY A FNo.389)

Z v b (Wistar, MEfE, #-30C) 125 mg/kg REDOTAZ B[R O #5- L TR
EHMEARI LB UCTHIE LERER. 8 MO it S iz, 8 fifH
OREHWIE,. OTADS FEEDOKEELARHY). OTA ORESRILARHY (OTB), :J'o
KO 2 F D OTB DKL N & T, RP OB LS (OTA) |
64 + 4.0% T, 4(R)-OH-OTAZ F 7213 T4(S)-OH-OTA X = < % & (0.2 -
0.1%) Lot Enzennoiz, OTBOENRELL2o0t Ku X /L {tOTB) I
Haiz, OTA O7 == L7 7= ol s TR I OTa ., 7
v POFEMERITHHY ERE SINDIBRRETE o7, O-TAD V7 v i
BRI SN o7-, (kY A FNo.592)

Z v b~ (F344, I, —#F6PL) (20, 0.070. 0.210 mg/kg AHE/H DOTA% 28
AR (5HME) OS5 L THEE50H B XU28H H O#H O E ODNAZ fli
L. 16SrRNAY—>7 ARk DN ay b o—Fr o AEFEBL, T A « H—
T4 AEREHEL, 250 F—%ZNMDS7 1 v b L7zfER., OTAK 5
0 IGNHIE 2 DO ZERMER D U, ALRE O XTFEEN M L=, v 7
MRiE, RAKEEE, P T AR —E, T OBEREY AT A, S AT Y

FEE 72 & IBNE#E OREE RO BB SN2, LR R RN G %
HAWTEFES TN LTEHEE N T 7 AN TF LR « 75 25 APFK2
BEE99.8% DHRIMEEZ A L CWe, a7 u~v o7 0—I2k b, ZOKIT
OTAZWIIT TE DRI TE RN E2URE =, (CUERY A FNo.190)

7w b (F344, #E, —#£6PC) (20, 0.07X(%0.210 mg/kg KEH/H DOTA% 2,
4, 13X F26H M (5H/ME) &AL LR L OS2 54T U7/ R, i aE ~
VNI, Tva—RA T BEOHARE., A4 ViR, 77 =2, TMAO
(Trimethylamine-oxide) . AL A= Z L7 F =R EDNIVAKR U EEORE
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FEIWZRGREE M BECHIEN b -T2, 7272 L, HEEG K ONE < SFREFE G
R TE R oo, IRPREMOZEIIL, D-I7NVa—ARRIAA /v b—
BN, b RNIAF Y =F A v VRN Z = A v TEERRD LT,
ok, PCA (Principal Component Analysis) &7 /LI CHREEK TR
FOsZzR Uz, (OCERY A FNo.575)

7w b (Wistar, K, —H#E5PC) 120, 0.125%1%0.250 mg/kg IKEDOTA% 21
AMENRERZICEHEZRE LTI Lz, vy hORET =4 5
VAR—=EZ—ThHDHOATIO X X7 BB, 0.125%100.250 mg/kg AREAE
TENZNRIB0%IB D B OFI50% 8 UT-, OATILow o8z PRI S22 s
o= OAT2 % 3 7 B 5 81130.250 mg/kgREHET22% L=, OAT3 KL

OAT5 % v /37 BRBUI— G LRIl ) ZH Loz, GEN
Eﬁmu IﬁkNo 09)

Uy (RNVAREZA o PEFAE, —HR4BE (RPREEELER) ) 1T0XIE30 ng/kg (R
DOTAZ AR OBE LR, OTAROOT a BRHFICHH &, mRBEET
TN 1.8 ng /mLK1324.6 ng/mLTH o722, 3. M4, £ OMOFMERFIZ
IR SN ol, SHIZ, REOEERDOA—R—v—"7 v F b EERIC
%H&Ltlooﬂﬁl@ﬁmzw/wv% ST L7228, Bt o Ui S o 7,
(kY A R No.630)

PR (RVAZ A | 42~1040H s, 520~762 kg, 18.4~32.3 kg #./H/
§H, —AE3FH) ICOTAZ G £ 72\ B CT7THRIEE%. 0.005, 0.050, 0.1 mg/kg
RO OTAZ 28 H IREEKR G L. S HICTHRIOTAZ & £/ Wik CF L7-
FEH 0.050 mg/kg FRHE GREO 1FEO MAEHFIC 0.2 ug kg DIEEETOTAM KR
SN, o v omFERIZIEBRE SR o7z, 0.1 mg/kg fARHE 58D 1|
7. 10, 14} V21 H HD1~28HDIMIEF120.1 pg/kgDiRE TOTAD T S 7,
AREBR AR P ICHEAL L7 D B IXOTAR R S e o 72, S 612, IFlig, &
g, P, BENI R OZERG s OTAZ IR Ledro 7z, (OCHER YU A 1+ No.200)

(43) ZBRIDFICETLH2HMRNPEDFLED

[FERLD]
HROWBZIZE LD () 2 TER. ZFEBENZELS TETT,

OTA 1%, TEHIEENED K OVELEERIZ X > T8 OTall N St d, i
TR EORT S BV T, @Euﬁﬁ&éhﬁ OTA DO KER D, WL S h
HENZEH 1 HOMEFE T OTollfESILD, OTA ITIEILE D 5 B FFZ/NED
ORISR EIND, HEEN D OWINIE, %< OEWREIZIW T, K
Zik i L CEIE ML OF DM OMBRIZ oM 5 Z L nNROH LN TS, mEF T
FZEAED OTA X, TATIVEDZ U RITBEEFEELTNDZ ERENT
Wb, 7y hETHIIBITAERGEROMERNS, OTA BH5%O/MT OTA{)E
EiX. 7 v MCBW TR E IR B W CRIRE UIAFE L v & BT
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22
23
24
25
26
27
28
29
30
31
32
33

Fe0m U - A AR FHMHASR
OTARH & (%)

L50@E< . KICBWTIEE © $BlEO T mVMETH -7, OTA O—f
3. BlENX ORI T CYP I L Bk D2, OTakk OV EDO LI
2T OTA LY FHENBEWZ ERBOH LN TS

OTA 1%, REUOEHRIZHHE S, FEICB T 5 2 ﬂ%%ﬁ&ﬂ@*amﬁ#@#—
X, OTA DOGIFEER ORECIIGT ¥ L 7 E L OEEOREIZL VB IN
HEZEZOND, ZNUHOERKIL, OTADY-EHOEEIC %ﬁﬁﬁékﬁzwm
Do FINE, ~ VAT 1~1.5 H, 7> FTiX2~11 H, 7#T4~6 H, ¥
TEVF—TITN20 BEAXUE FTIFSS HTHAZ EnHwESINLTVND

HA~DOEATIZ, 7> b, ‘7#5?&0'7 VTCHER SN TV D, BII~OBITI
=7 FUIZ OTA Z KREREG LT-HAICRD LN TND

2. ERIMFICHTAEN
BT — X OWY FEDITYUT--oTiE, BRI bEwERE LT —%
EHWAZ L L L, 72, B o OTAICETAMECH D Z b, BRO#
507 —H2ZP0NCEY £ &7,

(1) sl
BEWFE & 51 EBERIEIC BT D LDs A2 5 IR LTZ, 4 XKNT ZIT
OTA | m%@@mu@ Nol)) \7/%&Uv?xim%$®ﬁm@1%é

x5 FIVEICETDIFIIT XU AD LDIE

& LD, f& (mg/kg (GNEEY)
O 5. FEEN % 5- RN G-
~ 1A 46~58 22~40 26~34
7w b 20~30 13 13
7 > FCOFAEIR) 3.9 n.d. n.d.
A X 0.2 n.d. n.d.
7K 1 n.d. n.d.
=U KV 3.3 n.d. n.d.
nd:F—#7 L (ZH 74, 105)

Leﬁg—Ev&Hs%LF—éSp%&g&e—Da%hley—7 v (Long-Evans & Sprague-
Dawley., #, —#E% 10 PC) (2, OTA 23 0, 17 X3 22 mg/kg IKEDOH & CH
ElgRH R O &b S, &5 48 H#Fa'ﬂf&i’(%ﬂ ST, B RO K OV
FHASEE F COBILRIZ LD, &5 12~24 FE# 1213, £ TORSAETREN. H.
M. DT MR A OSFISC 2800 /T 2358 8 Hav, K, 16 D ARk
. N, B VOIS 1T D RRHEE M AR SRRSO DTS, TS OFT R,
OTA # 52 X » THEHEY i[ﬁl”’zﬂﬁ FelEE (DIC) DIz Z & xRl T,
Z DAL, WERVER O RPED MR EEETE P IC LD b D EHEES LTV D
F7o. HIgICEB T DML OV o RERDBEIE, TEALE OME DZEHE % £ 5
FEMERGS (b EEREEIIZEGICH-T-) TR xT7e—EnAsbi, 4
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FOREIN U - HABREHEMRHES
OTAFEAE (2)

SR CIX, OO I, ek E F 0% OEMEEICEEL-L D &5
ZHN=(E 158), £7-. HiAERT v M. AT v LD BIEEZMERE W &
EZZ2 5N TWA(ERE 105),

[RILHEAZEER]
45R—V2~13THIX. WAL LT @ 0EBICBEL TH RWVWOTIXRW

e ( TARE] DB ~BH)

(2) BERMEN

[F&ER LX)

(13 BB AR (7> b, BmlilRo&s) | Béﬁ“éia%z%: [ (3) &
M BORAM ONBBEIL, £ 6 LA (7 v FOIHEH) IZBFLLTEY
F7,

JHEOEMZEANLY HELOREHIZOWTIBEIZEREZTHEE LD T,
M ESAREZ B TEEROBRI L TEWD £9,

GLAsE:-AEP =N |

EHEDEE, £, 6 D2 175 OFRHIZHOWT, BFRICERKR ONHEA ]
ITHRIBFROZD, TOEYFV (EEE/LLEZHE-> TV D0, REARET R 24
STWNABDE) IZOVWTHBISNLE,

OTA DM EFEIERRER DRE R 2 £ 6 1R LT,

K6 AUV FXLUADERUSHRROBER

WYrEE | &5 Beh& Gz LOAE | NOAEL 5% MW
@ J7ik o o L n{lﬁ/%g
. - J mg/kg mg/kg mg/kg
B e | pees
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v U A | #&A, 0. 1.5, | = Mgk O T DNA, 1.5 (B 160)
Swiss, | 45H 3.0 (0, RNA. & 0 BEENK
(10) 15~47 O - SEHEME - ik
— VR BN BEKRLS
3~3350| AR,
2100 | - HEHEANRERIGEOKT,
ug/ It/
)
7 v by | IREH |0, 24, |0, . REEHIN DI, 0.96 048 | f&ER: (BH 161)
Wistar . 14 4.8, 0.24 « BUN BEED 5. i
K. BEFL | B 9.6, 24 | 0.48 . B E R ORI, RO DRI
#%(10) 0.96, Wb, EpEE,
2.4
7> b, | iREF, |0, 0.2, | O, - RESINOMH, BhEE | 0.015 FaAg:
Wistar 90 H. | 1.0, 5 | 0.015, OB, SR BR
/- 3 0.075. | = BUNIZ&Z2 L, A DR
2.#%(15) 0.37% | * BEHGEALIRANE R HEZS L
OHIEE, VAL RAE O &
i3 Fay CI
« & COELEECEIBITAL
DRAMAE ~C 4 B P25 Pl
K OVE K EZ AR O HE 0,
v b | BB 0. 5 - g g~ PAH B b 5
Wistar 3H 15 IAFRIND
) - UT(ERHE oD LR AT (B 162)
=,
v b | BB 0. 0.5, | = 2 mg/kg HERETIRIEE 2 1
Wistar . | 10 A 1, 2 HOXMBRICHANTHE
Viis 7o pREDIENN, (BB 163)
(10 = 2 mg/kg B H-HETl R
2RI BRED E5.
Z v b, | RO, 0. 2 =T g ab STy R R = =
Sprague- | 2 H CBRKELD B DOFERTAEIE
Dawley. 26%E L, PEPCK i (BB 164)
1) 35 55% 1 F.
Z v b, | B0 0. - Fli& <. PEPCK KU%
Sprague- | 1=5 2. ~2.5/ mRNA EOJD, (B
Dawley, H 165,
166)
Jii3
Z v b, | IREE. |0, 2 0. - BiglcBi s ALP = A
Wistar 56~8 0.145 VTR ) ARTFH—F
1(3) 4 H K OYGT BERTEIEOIKT (B 167)
LILICRTICBITS ZH
5 OFEEFRIGTEOHEN,
i 5. BhE T AL LOAE | NOAE i Z R
w W Tk mg/kg | mgkg I;k I/Jk
" N . m m
U EulE! peiml o ﬁiig M%ig

N bR 2N 2R THT D8k & OMICH 2 IS
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B0 MO - HARTEHEMRAS
OTAFEA = (£)

7 v b, o 0.0.25, | = BEICALRAE ICER T D AL SRR
F344, I | 14 B, 0.5, 1, TR M= 20N, E B ~D T
3) i = 2 KAEZHINR DN, PE & TR
H = BRI 31T 2 e e A RO | (B 168)
PR OB,
s NI RXAFALT I FFY
R OHEEHN,
v b, | #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 15 N 0. - P B o (R 0.0625 (ZH191)
F344. 133, 0.0625, | - BB R OVBHEES
i #5H 0.125. JE A1 D pRANE bRz Hifa
(10) 0.25, DFEHE
0.5, 1
= U bR, |0, 4 « BRI 42.5%,
V., WA | 3#H BN L7 o7 5=
7. 1E10) “E 0.8 X 2.4%FINL (ZM] 171)

=546, BERIITNE
N 12.5% & 15.0%IZHD,

= U H|RF |0, 2 - Tl 31T 2 B R
U, B 141 T, BEEBEAE, JeHim,
#Cobb, | BIE 7 =l DI IERL,
Y JIT HIRE 0D f A A 1
B (32) BRAME R OVELK,

- Bhig X, T M,
PRABE bR, PR
REXR. BEFE, RVEMERE K.
SKRERIR D ZER,

- 777U X 2T,
BRIEDZENE, FEEY v 8
EROWD, WV RE ARk

(R 172)

DA,
= ERECHI R CIZ YU > BR
DO,
= U | &, [0, 05, - Bk & JF o> AR of B B
) . 428 |1 i,
Starbro - LDH. yGT K% AST ®
S T *e BH 17
BH S » BT PRANE | S
(30) DEJE TR BELE,
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OTARH & (%)

= U bk |{BfE, |0, 2 « g OAES EREOAE R
U.\ 3 i, (B 118)
Hisex
Brown,
PEYN
. 47 H
(D)
S | &5 Beh B AT hL LOAE | NOAEL % P 3
@s | i - - I7k na%%g
y . mgkg | mgkg m
# P e | e piens
7Y, | JRfE. | 0, 0.75 | O, = BgT AL R BN | 09450.0
New 60 A 0.0225 TIbary Ry T YR | 225
Zealand T DIEK,
White | « BT RN bR A
PRI THIFZDOM R, Bl
Wi, 68 DFEHE, ML N O (B 174)
i i K fE D ZEhaTE Rk,
@ - IR IR A b
TEKRBEO A O]
RO,
7YX | REE, |0, 1 0. 0.03 | = REHINOMG] L OAELF 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 (&% 1759
MDA {&MED E5-,
- B HHIRMRIFAOIC, B
IZHER K MBI 51
77
A4 X, B O, 0, 0.1, | = BHEREIZE L7 L,
— 7 14 A 0.2 = &2 TCOREFETRIER M
o Mt BT N OV RIS |
(3~6) &) olhb STyt iifok=gss (B 176,
Jafb O = A R/ME 177, 178)
DIERK,
= HafR & RmPEIRD U 3%
HARR DB,
7K M| A, 0, 1. 2 = JREMEIM, JRICEKT
® 5~6 R Ny BHIIN,
(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)
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OTARH & (%)

7 & . | RfE, |0, 0.2, |0, + 0.2 mgkg £ EHLL T | 0.008 EEZNEAIS
7 v < | 3~4 1, 4 0.008. TmPAH OV Kk O K
— 7 5| A 0.04, TmPAH/Cin D,
N 0.16 * 1 mg/kg FARIL ETRD
— A, M TRAEHE DIk K OVR 1 4
(96~11) LRy BOHN,
* 1 mgkg k2L ET
GLDH &t f & 72
& 4 mglkg filBHEE T
LAP iEMEOF E 221, (B 180)
* 0.2 mg/kg fEHEED 9 T
14 UL 1 mg/kg fiEl (40
ug/kg fKE/H) DL EDOE
ERETII A TOMEICE
JER AT 37 JR 0 A A AR o I -
(E AN >33 (IVAON =30
ﬁ”@i)%&%h PR AMAE N
TV HIBE U7 RS ERE
flﬂﬂ@ﬁ 1D BT,
gt | &5 e b i LOAE | NOAEL ik SR
@t | ik & L mg/kg
#E) + JYirH] mg/kg| mg/kg mg/kg R
falkh | fRE/A RE
TREH, 0. 5 |0, 04 | = BMEIhrIRME R
5H DI,
- B UT AL R A T
NADH-5 F 5V U 7 A
WOTEESR . a7 IR
TH. T FESRTEE DR T,
X7 [RE. (0.1 |0, 0.08 | - EIGEALRME E I
7 ‘/XF SEED: \Z SR BT I 7R A e OV (B 181)
- 5,
M, 8 - SR 72 R IR T 00 A
~10 A 1t
@) - BT LR M T
NADH-7 + 7 U 7 A
WITEER, 2N BRIk
FEHE, AP IEEOKT,
7H. 25, | IREE, ~| 0.01 | O, s EEOT XTI, o SRS
32. X% |8 ¥, 3| . 1.38 0.0552 T FIT AR R E R O Y K=
50 kg, M | AL < | XiE | Sd— | 0. BRSO RN DR
M A B | 137030E| 2.33 | 0.0932 EEFEOFEMEICRT D (BH 182)
(10 3i% =90 kg JEZMER B o T,
12) T
7 X 8 | #&O. 0. 0.8 | = BILITRAE THEICE
35 v~<|5H VD PR ARG b R A oD
— 7 v B, (B 104)
F v —
A M
25 ~ 38
kg(4)

49




B0 MO - HARTEHEMRAS
OTAFEA = (£)

7 & (6| &0, 06— 0.008. | = 0.2 mg/kg fAkHE5 XV
FE., MEME | 5 0.2, 0.041 JABEAR A B g s ' D
RHA 1 PEPCK &% UYGT 1% (ZH183)
MDA BEIZIET,
7 & T | B, 0. 0. » TmPAH, TmPAH/Cln ®
v~ —7 |5 0.2, 0.008, B,
A % 1 0.04® | « BEHEH O F BRI
A » 1 mg/kg FAEHERGREHCE (B 184)
=0y W BB E IS BT B
A3 e T PEPCK &M & OYGT 7%
i, 8 TEDRAE B,
~12 FHE
(3
7 X —= | IREH, 0. 0.0036, | = 2 CTOMET, BIIHL A
R le— | 90 H 0.09. | 0.0052, PR S b Rz A A IS R ochraceu
27 0.13, | 0.0072 Hefi BRI, — EAE T s wHETE
HUF e 0.18(k | GBe#) 3 | ush | Ze ik A & Uik
F- DN s | P | RMTME NS IR
DLEHFE 7 0. DAL, BENCIEXREE I (B 185)
e (% DN IR I <o
3) 0. 0.0122,
0.13 0;0316(
T K 2
0.305 | sup)
0.79(kt
< 2
72 A)
T T | IR 0. 0.8 |0, - REOBE, MFEIC
FL—= |14 0.032 VB A PR b R
LINH e DB AT M2 e K OV (B 186)
U7k DAEFE I 2 351
A4 D D R HE M e A A HELAR
AR, D [ R BB B OV R ¢
MR (3) JEAINE O BR R PEIRHE,
®JECFA #1%
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OTARHE & (%)

D <HR

Swiss-~ 7 A (Swiss, K, —#£ 10PL) (20, 0.050 Xi% 0.100 pmg /E¥/ H
@ OTA % 45 HHRR OG5 L7zfE S, OTA & 58Ok OV T, DNA,
RNA, & "7 E&E KO - AN - Pt X B ENRERERICH
B Lz (B 160) o [RIURMETOTA 285 L2/, BRIZEBIT 58
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 AT 2T —F (GST) OiEMIL, HBEPTTHERIK T LS
M 187)

@ vk

Wistar 7 v b (Wistar, M, —#£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 fABHEEGRETIE, BIROM EEN/EMN L, iE
hRFE2EFE (BUN) (3. HEEERICEN L7, 2 TOREHETRENGEIC
B L, BREITERZICEM U2, RO pH X, FHEEREGEORREED 7.0 1%L, 4
TOERLEET 6.5 Tholz, MERFHMRE TIE, £ TORGIHICHEKRTFNIC
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 FIEHEHE G T~V LL—7 0 w7 RME K
EEEASEICHIEORBENRD bz, (B3 161, _74) Wistar-7 >~ & (Wistar
MERE, —RES 15 PL) (20, 0.2, 1 XiE 5 mg/kg fikl (0. 0.015. 0.075 Xi%0.37
mg/kg KE/AICFY : JECFA #25H) D OTA % & etk 2 B L% 0 o
90 HM# 53 % KAE & 5 mERBR s ki S vz,

R TRICERE S IEE LR L, EV DT v MIITREHME Lol &fix
OTA Z& £/ k% 90 A# 5 L7-, 5 mg /kg fikt OTA & 5-1E TRk &
%%EﬁMﬂm%éMLo1m¢g@wui@&5ﬁ BWTE WIS
(1 AL EPSIE N Y S N SR £ el = el A P % DY /AN %HW@E@@%
%121, 5 mg/kg ik OTA & 5 HOMELZ FRNT OTA FE#& 58 & [F UfE £ TlH
WL, EGHR%ZICIE, 2 TORERICBW GEMIRME RIS 5
LR K OV R PEZE VERAR O BN 23388 B 7=, 5 mglkg ikt OTA % 5.2
(23 THENL PR AR AE b B2 il e 0D ST B K OV PR Al A% S5 JES I 0 JIEJE 2358 8 B 41, 90
H M o [mfE HR % b RS LR RAE I3 % 7 L=, Bigo AIRMEIE CliE s
B R OEEMHEZLICER Th o7z, R/XT A—4% KT BUN 72 EOIE/ ST A
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—ZX, WITNOEGRHICB W THEERBD LR oT-, (B 161, 74)

Wistar-7 > b (Wistar, #, —F£5 L) |2 30, 5 XL 15 mg/kg AHE
/BED OTA 728 3 HIHRE &G-S, &b 24 iz IC & Sz, M
772 R (PAH) JREIX, FEERGHECH~T OTA &5 CHEICHEMN
L7z, BlgEY R % T in vitro \ZBT %5 PAH OEY IARBEZ -5
B OTA BERETIFIER G XT PAH OBV AL DB EHEIZHAD L=, i
I A TiE, OTA FHREIZ I TH AL R A S L B oD AEE K OVPR &7 il
FOPNICHEMIBICIE L2 b RY TRRO LN, (B3R 162)

Wistar-7 v ~ (Wistar, #, —H#£10[L) [ZOTA #0, 0.5, 1 X/¥2 mg/kg
RHE/HT10 AR O &5 5 ER D #& 53R Eit S 72, 2 mglkg (&
#H/HOOTABEGHTIEIBUN BEOKT & & HIZ, REOHMPBED b,
AR & X7 B KON BUN 21T OTA éllf&“’%kﬁii UR=R AV i NN Y |=i
BRI VAT o —)VEEIIKRT Lz, fh 70— R BEECEIZ R o 7,
(ZHR163)

Sprasue-Dawley-7 v b (Sprague-Dawley. ., —#f 4~6 L) (20 ik 2
mg/kg {KE/H D OTA 1’ 25 AMMRROEG S, BRI IT DA ~DOK
BMNTAR SN2, B EICB TS L E U s o /AEIL. OTA JE#RE
FEICEE T OTA BHRETIE 26% 0 L, B A ZH1i#E 2R O—>Th H 7R
;mk:z/~/1/t°/1/t“‘/ﬁ§7b/1/n“‘{ﬂe“/ﬂ?7“~f (PEPCK) {EMEITHY 4655%IK T L
720 JFIETIZ PEPCK {EHEDIK FITR O itz > 72, PEPCK @ mRNA &|X
BN T L7eps . Pl I Ligno 7z, (S 164)

F7-. Sprasue-Dawley7 v b (Sprague-Dawley, M., —#£63 L) 120, 2
X% 25 mgke (KE/HD OTA % 3~5 HR-OTFAZiRHlRE A& 5425 L mRNA
D EX, BT 50% A L7z, IR TITIEL LehoTo, (BB 1645 165, 166)

Wistar-7 v b (Wistar, #, —#£3 L) (20 X 2 mg/kg fikl (0 X% 0.145
pmeg/kg RE/HIZAHY) © OTA % 8~12 BRI 53 5 S &% 5 5 Mk Ba Hs
Fhi sz, EEEIX, BHLAOERFIZA LD HRGEOHPFIZRE S L
720 BIRICE T DIEETN 257010, 1EMEICEBRE ORI T 2%
IEENHE Sz, Bzl T 5 ALP, vuA v o7 2 ) X7 F X —EB R TYGT
OIEMEITHE G 1 BHEZ L0 AEIIE T L, BRI T 2BERIEMEOI T IS fTHRE
L,“CJT<E|3 INLOBENBDONT, vA T I ) _XTFHZ—ELOYGT

FAEALRAE DRIF R E L, EOEHNICHEEN D 5 2 L 2T o~ —
73 T&;Za LDH O HIE, #5546 4~5 38 B 12 OTA £ 58 TIIRH OFERIE

FEE 720 . OTAFERGREL LI LT 70%0°5 100% 800 L7e, ERTE
‘T@‘i 6 BEIZIEZEAD L, SEBICHOEEMLZ, FEHEOIX., ZOREL Y RME
DG EFENEYIKSNTWD EEXT-, PAHZ U7 7 A%, OTA#: 5B
BE 5 23 B OTA FEBEGREIC R LT 56% L7, 12 ###%I1Cix. 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, BiRIZRBITD N7 BFAR-D-7arZ—BiEiL OTA O 2%
Firinol, (ZHO167)
¥344-7 v 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 BBEARME 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, 2mgm{NﬁaﬁﬁﬁfiWMﬁT%E%m;ﬂ%Mﬂ DA%
EE TR DL, FEHE GRS TH R %é%%ﬁﬁ%%ﬁ’y< FE
B SO NDRIBEL 727 R b — 3 AOMIBENEIENICE O Hiv7z, OTA
KEREOB R T, B H R (PCNA) NABICERFELTHEML, Mg
WAL TWD Z &N En7zny, IFigo PCNA IZHINEA Lo Tz,
OTA 5RO B g & Ol A S L7 DNA 12, Bt A b L 2ADFRETH D
8-OHAG D mbghﬁﬂoto1mgme@HuL®CﬂA&5ﬁf
T, FEBRGHELDIREPHALHTEML, RPNV ATF LT I A% R
Wbﬁoﬁ¢7W3~Xﬁr@L%@kﬁﬂmﬁ£ BHEE R TWEICADI
LA 2 BITRD 5T, FEESITINS ORERIL 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£ 5 PL) 120 X 0.2 mg/kg {K5E/H® OTA
%Z 28 HMRR DG Lz, OTA & 58 Clid, MEMMMAEOMKIE, AR ME
[ZEMEDNTE D HAL, B D O o M ORIEME ORIESE OTA FeR) 72 & EiE
NI HNT-, AFHZHMAEORE, OTA BEHTIXME T 7 LT F =,
BUN,ALP ALT & " MDA NI G- O RBEIZ LS THEICE < . Mg
OHBALIERIZAE B IK o 72, (B 169)
Wistar-7 v b (Wistar, #E —# 10 PL) |2 0 XX 4 mg/kg g (0 1% 0.4
m%g%%ﬁ (AR - FwEAHRE2) o OTA % 30 HREEEHEEG L, sty
FIFTHENFHLNTZ, OTA HHRETIEH, Fuexvy (T4) k7w Z
ﬁv’“/@mﬂw}i‘%fiﬁi\ W2 5 U7 BRI THEEICHEML., P 33—

12 JECFATHW TV A R (IPCS:EHCT70) & VTR & #

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

A= (T3), 7TAMNARTRY, A AV KRaLF Y — o
WA B Lz, (B 170)

[ ER]
14 iTH (EENA T4 M) 2oV T, 16 BHABRERBROBRIEEL T
Bl BETE,

[EHREEMER]
15~161TH (FHENA 74 FER) OBED ZERE,

7 v b (F344/N, MerE, —#$4 10P8) (2, 0, 0.0625, 0.125, 0.25, 0.5 X
121 mg/kg KRE/H O OTA (Wi 98%) % 13 M. 1EMIZ 5 H OMHE Tl
il % m&@#éﬁ%ﬂ*ll 777 A (NTP) 28\ CH Sz,
FRBR D R rﬁ%%ﬁ_mb%MKoit\%w u%&@%@ﬁﬁﬁ
i O N AR D= I i
#&%mtoomx%&ﬁbtif@7/b®mw Ek#ﬁ@#ﬁ%h 54

i 15 5 500 & B L R P A DN A S D BRI S 00 [T 0 TR A 7 = A,
@%%%M%%hto0m5m%@ﬁﬁ@ﬁ%i®%5iﬁfﬁ PRAWE | FZ
R DB OBEEN A DT, BBAEZRD b7z, (B 191)

@ =7 +Y

=U Y (AHE., M, —FE 10 P (20 XE 4 mg/kg FElO OTA % 3 #fH
Be 5.9 % I e 5 e R S i X7z, OTA # 58Tk, FEHRGRIC A
TREN A U, fEh=ERMET Uiz, FFIESOLRRE . A E & OV o F8 %) &
BIXEML, 777 VXU RO EEIIED Lz, BRI 425% Tho
Too FAEHE L-7 2= b7 T =0 % 0.8 XiT 24%0I L2854, BUERIIEN
A 12.5% 1% 15.0%2 L=, (R 171)

=7 b (55 Cobb, MEHEVERIAH], —#E 32 %)) 120 X% 2 mg/kg ik}
® OTA % 14 HLL HIREFH G U7 /E S, FIgCI3mia o fs F-ERIE S, B
Mg, 7 v —flaoEEs (hyperplasia) . EeEEESE & OFe AN 7 &
htOWMTi JRETO I, JRAIE LR ZEVE, JRMEIE R, B4 K& ORI M

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

% BEE Y v S EROWD K O ERS AR O AN A DL, BlECRiRTH VU
VORERDEA LT, (BIR 172)

=9 ~U (BWHFEStarbro, PERIAE], —#E30P) 120, 0.5 XX 1 mg/kg fid
Bt OTA 78 42 HMIREF G- ST, EORER. Bilig & g8 % E EHN X
OTA HHHETROLNTZN, 777V X0 A5 L MIROMAKR ERE~DHE R
BIIR D727, MIED LDH, yGT X O\ T ARG XTI ) v T A7
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=7 —1 (AST) @ _EFIA ONE PRI AL IRANE BRI O BEIENZR O 5 Tz,
(e 173)

=N Hisex Brown, PESNES. 47 #l, —RE7P) (20 WX 2mg
kg fAELO OTA 7 3 BEEREER G S, OTA FERG OxFIREE T3+ I
OTA I T X 277 (<0.05 uglkg) 75, OTA $5-BECIEATIET 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, —&E 4 L)
12, OTA % 0 X% 0.75 mg/kg ik} (0 Xi%0.0225 mg/kg K&/ HIZHHY : F5
JRHAE) A3 60 H 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- 7% (New Zealand White, M, —E£8[C) I[ZOTA %
0 X% 1 mg/kg ikl (0 Xi%0.03 mg/kg RE/B Y : FHHHHF ) 2% 30
XX 60 H P STz, OTA £ 5.8 TITAREHEINOIH] & OVAETF RO T 23 2
STz, AEEFAMA TIX, 30 HXUV60 H OTA 5RO EIZEHB TS SOD
RO 2 7 —BIEMIE N 60 H OTA &5 EEOFI#IZBIT 5 MDA 23 FE#&
HO5 B AT B Uz, Bl OTA #6530 BTN CIER L, 1BE
LW, RESKRICARNLEA LZHRENA BN, &5 60 HZIZIX, &
BB B IR e MR L Tuie, EFBMERIC L DMkl o . OTA
BWHBETIEII P2 RUTOERBLKOCIZ URATOHEEBRBO LN, (K
175)

® 14X

B2 X (B —27 v, —FE3~6L) (2, 0.1 XiX0.2mg/kg {KHE
IHD OTA B 7EeLvEHNT 14 HEROEE SN, 26051~ T
ILERBICZLITRB D b o 7o, MRFRIRAIC LD . SR BEE K ONE
AEPRAREE bR 351 DA E 22 fa b L OV = A R/ME & FEIE L 2 JE ik g
EMOFEENETORGRETRO b, WRE ROV > SRR D 8EE

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

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

® 74

721X, OTA OFJEEMEICOW TR LESHEOEHWEDO—>TH Y | M~
Z DN IR E R A 72 TERER) L OBRRERI LS ST D, (B 104,
181, 188)

7% (SPF. M, —#f2~858) 120, 1 %2 + mg/kg {KHE/HD OTA 73 5~
6 HRROEG SR, 2R, RICEOIK T, JRPZ 7 ERERN)
PEREE O ERIF NI & > 87 IR E RO BUN REO EFNRO Lz, IR
(28175 LDH, AST KOV YV 7 = elliiAkFERESE (ICDH) {&MIT EH L7,
RIS LD . JRAE R OESE O LR JJ(H%#M@ STz, ITALERAM
B O BRI EEIEN I B, Euﬁvﬂﬂ H’“ TITEESE U 7= AR A M OV JEE e
2B HIEE L 7R ARO bz, £7-. L&ﬁ%&@ﬁﬁlﬁgu%%#
RNV AN @%&Uﬁ¢%@&ﬁ#&%htoﬁwﬁnm

T8 (T —=07 T RL—A M, —# 6~~X% 11 §H) (I OTA THAG
gexni=kKE (OTB. OTC, #7277 hFv v AT )L, 2«ph U =2sCIT, BV
CHALIFVUOROT 7T R VAIABE) UL A VT, 0,
0.2, 1 X/%4 mg/kg &k (0, 0.008, 0.040 X% 0.160 pmg/kg /A IZHH
B) © OTA ##HGE L, BGHMm%E 9 HHKRU68 HEICKEHDO T Z % 1t
TOLFL, YO THZIZIiE 20 kg 706 90 kg [THRET 5 4 AR, LA
B3t G- S iz, IREOMRIL, ARG 1 @A AT, BB E 1AM E L O
ZO%IT 3 MM I &I RSNz, kD pH, BERE. ~~ F27 U v MA,
A%fufyﬁ\7V7%:V%EQMWLTFU?A%E\ﬁUWA%E\

W, AImEEk, LDH &M, 72 2 U EelikERSE (GLDH) &M, LAP
TEMEK N7 K5y # > 737 (a-porcine low- molecular weight) I ONZ R D
pH, [LE, B&EE, T I UNRE, B UARE WRRE, 71 T7F=v
IR, PEREE, U E, A XY LU PAH RBEDHRAE Sz, gk O
k> LDH I&ME, GLDH {5, LAP R, ~% Y % —E3EHE, ASTIHMEIEO
2 va—x 6 U UiikFERSE (G-6-PD) EMEAHIE SN, 0.2, 1, XZ
4 mg/kg fAELD OTA (HYERE 2G5 LTSRS BT D5 o il =1
—HOTA #5&8lX, #h*h 0007-2~0.008-6 pmeg/kg A/ H.0.036-:2~
0.043:3 ﬁmg/kg (A HE/ H X% 0.145-:0~0.173-6 ptmg/kg M@/ H Tholz, OTA
FhHIZ X BHERBD LNz, FIHICRO b EMEIT. k&0 s
IAP%aﬁﬁgwﬁMT m&nm@mﬂmaa&ﬁﬁ BWTE L% 2
TIRIZ LAP 338 ® b7z, LAP [ LEARME ORlF &ML TR, 20
ARG EZ T E R EnTe, RPZ /37 EiE, 0.040 LT 0.160
pmg/kg R/ H OB GHETHR GG 20 B LV AFICHML7, OTA ©H&
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(IR L C, FER G- O IREE & Lot L C 0.008 umg/kg K&/ H &% 5805 PAH

D RHNE R HEE (TmPAH) & O TmPAH A XU 7 V7T T2 A%
LEEVPARICHD U, RIBMEENMET T2 2 E08BO 57, 0.040 pmg/kg
{RE/H L E® OTA #5:# GLDH i&%0 A E 728 LT 0.160 pmg/kg (AH
[H® OTA # 58T LAP IO BB 2B 08 Hiviz, 0.008 ﬁmg/kg (LNEEV
H® OTA F5HEM B JRFED SR /B8N 2 B v, IARME 2B T D8
DOFWILARE STV, ZO#EINE 0.040 pmg/keg A E/H D H E'U\J:T
R CThH-olz, LR&BIT, A& OYRBHAR MR A 2 it S vz, 90 kg 1K
EIF OB g O BT LTI, 0.160 pmeg/kg RE/H D OTA 5LV TR,
IR AL O AN D 4V Te, BAPMERRT AL & LT 0.008 pmg/kg K/ H D OTA
PeHRED 9 B 4 L TN 0.040 pmg/kg RE/HOHEU EOLTO T XIZHBW
fﬁwfmﬁ b BRI O Rl -t /N ARIREZ D K OV R MG S A DAL, PR

BNICITHIBE U 72 RS ERGE T80 Bz, 0.040 TV 0.160 pmg/kg A
/IHD OTA BEREICEBWTIE, &2 TOT X OBIRICIHENRD bz (3R
180) ., UL EX V., 0.008 umg/kg AE/H N Yi%RABRD LOAEL & H/kr <ini-,

(25+32 243 50ke 07 & SPF, MERIEHERE], —#f 10 XL 12 BH) I
HARJEYL S e - 95 & g D7zt 0.01 XX 1.38 mg/kg fisl (25 kg N
FEOT X1 0 X3 0.0552 mg/kg RE/H MY « FEREFE) © OTA % [
SRIBYL R Z 2 O C A 8 . Do 7 X IZixEnFih 32 05 70 X% 50 >
5 90kg (AHEIZ72 5 £ T 0.01-X1% 2.33 mg/kg fEl (0 321X 0.0932 mg/kg &
H/HICHEY  S5RHET) © OTA 25 L=, OTA BEHICIXEIMEZEOH
AN, SEALIRME OREIEZAb, TRAIE O ZHE & ORI ORHEL RO BT, 25
kg D7 % Tix, 50 kg D7 Z It~ OTA O M6 4 D RSN TR < | Bl
WCHIEEZ SNTEBIOBREIL. OTA 28 FRWEEHIEZ THIEH L 72>
ST, (B 182)

TE (T o~—27 T F—x Hff, —# 3 81 1T, 0 XL 5 mg/kg ikl (59 0.4
mg/kg (KHE/H) ® OTA % 5 HA AW, 0 Xi% 1 mgkg &£ (570.08 mg/kg
RE/H) @ OTA % 3 2> A RINEEEHR G- L, BI&ICH T 2 B MK ERERE LY
CERAVEEZE OTEMEN TN BN 7-, 5 mg kg £kl OTA %2 5 AL LI-RET
. WL DPDORT 1 AZBWTUAIRAE R O FBE M OVs) BTt 72 2 5E
NI O, Fio, ITNRME T NADH 7 F 7V U U AR TlERIEMEOIR T &
WanZ@gs 8770 U LAETERIEEOK TR vz, 1mg/kg fAk o

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

Fil KHE(kg) fir BHE B g (g/Eh W/ B ) 1ppm il B} RFE B &
(mg/kg AHE/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
FRREL JR3 FIT ) 72 285005 e OV BENE ONT TV O ARHEIL 3T D LTz, AL RAME T
NADH T b7 V' U U NBGTEER, a7 b7V U U NETEESRE K OVALP ©
EBIEENR T LI2Z D, FH DI, TARME Bl TR L —%
PEAETAHI hary FYTICHERENECEEE LT, (R 181)

THE (T —07 T Rb—Z Hff, —#450) 120 X%0.8 mg/kg KEH/HD
OTA 5 HERE DG S fb R, ‘fﬂiﬁé%ﬂi%?%ﬁf\ PRAMAE b Bz A oD ] e
7 &5 ST, BALRME K OESEITIIEIERN A LN o1, (B 104)

& (FERAEAE M OMEREM: R ED% —# 658) 12-0-0.2 XiZ 1 mg/kg filkh

(9\—0.008 X% 0.041 mg/kg (KE/H : JECFA #1%) © OTA 7 5 Bj# 5 &

iz, AEKTFN7: PEPCKAOYGTITEORD BB bz, (2 183,
74)

TE (T~ —U T RV—R T a7 M, M, —# 3 8H) 120,
0.2 Xix1 mg/kg £k (0. 0.008 X% 0.04 mg/kg K/ HIZFY : FF )%%ﬁt
" » OTA 78 5 MR OGS IiL, Ble~0OR BN, OTAEEIC
» TmPAH DA E 7284, TmPAH/Cln DR/ I QN BEHEH O #3I0 K OV %ﬁi
R AL RS OBEBEILE 2RO bz, 1 mg/kg fEHE SREICEB VT, &
g Bk 5 PEPCK {EMER NS b=y R U 7 OyGT i&EMED OTA JE#% 57
IZHRTHEIIK T L2, IFlEeo PEPCK {EMEIZZ(L Lo 72(B R 184),

[F%)R L]
31~351TH IR EGHIRINIERTH D=0, HMEvEdEM oA ~BE L T
B EI,

TH (e RFle=2 L F NP U F ook U £ b asidedl SPF. e, — B4
38H) 120, 0.090, 0.130 X% 0.180 umg/kg £l (0. 0.003:6, 0.005-2 X}
0.007-2 pmg/kg RE/HIZFEY  FHERE ) OOTA %3 22H., f< 2 202HMH
121X 0, 0.130, 0.305 X% 0.790 pme/kg ikt OTA % & 54 % KiE K55
PEERER (—EA 2 1) MFEM SNz, RBRICIE OTA &= U VIR EAT
% A. ochraceus ZHHEFE LT KENDN AWH -, TR, IR T L OV
FHRT A= H OBNEREHTRO LN, &5 3 »AKIKIET v F—v
ADEMA, 5 HABKOR & T 120HA%T :m%éﬁT/ R—3 2N 5
i RO pH IZAEIZE T LTV, 4&53 2 HBIZ 2 0.790 pmg/kg £
BHEGREICB W T, BIZ 5 22 H BICIZ&ETOEREREC iob\“cﬁﬂﬁ'dﬂﬂ kR
o | il - O #%M%%%ﬁ%@%ﬁ%&zﬁ%ﬂ@%w@t@u PEISPE DGR B

U, B8 CIIRRMESEMIAOEEN A Hivle (B 185), Bt L X
(e Wl 2 LG B P k) £ W AsErs e e 308y L2 OTA
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FOREIN U - HABREHEMRHES
OTAFEAE (2)

f
n°en

=
St

li HAME
ﬁ/u\r r

ME(Z%R 5 OTA FHEEEE

F1IRUBEDEMIME (%)
(ZHR %D OTA FHME 1 MEIEORIR 2 K @I LT,

[F&R L]

EHIRFHAEDICTERHE LD T LY A FNo0.652IC X £ L Cld, FERK
IEMLTEL £7,

O FTUSRXIUADBEANE

MEREBROIER (F)

s | &5 #5 AT L LOAE | NOAEL i 2
@t | FiE & L mg/kg
) « Jiw] mg/kg| mg/kg mg/kg RE
ikl | (RE/A (LNi
~U A, [&Ba. 12 0. s B A ERETMEBUN & 0.2 SCEk U A b
ICR. it pHEFH 0.2. 1.0| Q7 v7F=ro No.414
(5) (5H/ - HERRFIICE RS
i) D JAE e OB HAEAL
A oK, 7 0 - 8 mg/kg R/ H & 5 B 0.5 SCER Y A B
C57BL/6 | HFE 0.5, T50% D JRAME B L fT No.479
N, 1, 2, M7 R h— 2
(6) 4, 8t | - 4 mg/kg (KE/A LI E#
Y R N PR A B ST
- 2 mg/kg KE/H UL E#&
HRECIREBD . AR
2[4
- 1 mg/kg {KE/H DL E#
HRECUT AL RANE R
W oD IR N -~ D ) i
~ A, wo. 0. 3.5 | - (RKEHMME . A 3.5 SEERE DCERY A B
CD-1, | 35H 525 P Je O O A BRI T No.161
(12) R, TBILK O'GCTH N
A, #o, 0. 35 | - KEBL, BHIIER 3.5 SEGERE DUERY R B
CD-1. | 35H B Bg O 072 R No.557
(12) A N DO ZE M RAE
M, B O BV OB R
ﬁrf&@twé/ B k=
~ A wEa. 0. 5 . jbﬁﬁ%&%@nuﬂ prg 5 Zgeh SeEky R b
C57. M | 27H RREEAL, JREIEM, Af No.582
NG FEFEERIN, i, H
(20) ., BH. ez, M
M DfEk, r“%ai,cﬁ%f“
AR, YAk~ m
7y —VDEHE, TR
— 3 Z AN

59




© 00 3 & O = W N+

N DN DN DN H H = = H el
W N = O © W 30 U k= wWwbhhH+= O

FO0RIN O - HRER T

OTARH & (%)

BLESES

2N &,

Wistar, | 28H

HERE
(%5)

0.025,
0.1

- 0.1 mg/kg KE/A &5
B Tl i 3 R IR
T Mk PR A B BE e DY A W
VXY A gD Y
o RERRUD

0.025

SCEk Y A R
No.229

Z v bk, ®a., 7

Wistar, H
K. ()

- EEGRETRES M
il
- 5T T N A O

SCEk Y A R
No.652

fiige o> B 5 B 40

SRl = N IR
ALB., TP, BUN K U
CREAEN

o PG C U AL R A
BB O BB S A M
- ARG EIRME
R AR CKim- 1HE 0

- HEEKRAFDICE RO
Kim-1., Cox-2. Lcn2 &
UCluOmRNAZ LGN

D <wHR

<~ A (ICR., M, —#E5PC) (20, 0.2 XiX 1.0 mg/kg {KE/H D OTA %
128 (6 A/E) #AkE LR, mHAER TIIE BUN KOV L7 F=
DO¥IMER LTz, 72, 0.2 mg/kg KE/H LLE TEIRME O RIE K O gD #r
MAER AT,  (CCHRY Ak No.414)

<2 (C5TBL/6N. K. —E6PL) 120, 0.5. 1. 2. 4I38 meglkg (K &/

HOOTAZTHMBR OGS LR, HERFIITERENBD Lc, BiEOM

FRA CIEX. 1 mg/kg RE/B AR Y DL B GBE TUAL IR ANE R AR D& HEN

~OFEE, 4 mg/kg RE/H A HE CTUEA RS IC—E L CTRME MIEE, 8

mg/kg RE/HFH Y FETEIRDO50% L ETIRME OBEIEN A HiLT-, KT,
2 mg/kg RE/HMEYLL LR GHET, AL L7222 A B 40, 8 mg/kg &

H/HHYFECIEZBOFMRCIALE 7R b=y ARA LTz, MiGEEF

RATIE, 2 mgkg KE/BHEYLL EERGHET LT F=0 L, 4 mg/kg

REE/H Y DL B8 5RO E~— 1 — (AST) 2L 7-, 8 mg/kg K/

HFR Y &2 58 CLDH A O'BUNHE N L 7=,  (SCHkY A K No0.479)

<BBEE5>

~ A (CD-1. M. —#£12P8) 123.5 mg/kg IAHE/H DOTAZ% 35 H EfE O #%
B U RS, (REEImE, BIROMR EERD, M2 V7 =8, B
RO ER oy W) 7 RANAE LR A O 280 KM K OV I 23 BlE2 S v, B OB O
JBIRARRAE DI AE T B =S R D B R R DI E N BT, —

LH-HEOREGTHY, HEKICOWRN TERWNWI EnbEEGEE LT,
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Fe0m U - A AR FHMHASR
OTARH & (%)

. WEEICKRE 2BIE R0, FMagEs A~ AR E R Lz, &
Lz, HFEE~—F— BEUVAE KDy -GT) ML, O RHY
X, DT v L X alb—v g b11IEOX 7 X alb—vaamnl
7o MIEREII29FEDT v L Fal—a  ER4FEOX 7 L X a L
—YarvEmnRLlz, ZhbniE, HepG2HifaiZ0.05 mg/LOOTA% (X< #& L 7=
DERBEEZRERT 2V VIEENGFEAIND Y Y U VIBE ORI N Z — LFH
lL7=, (kY 2 FNo.161. No.557)

<BBGEE6>

~ A (C57, MERIAB, —HE2008) 120Xi%5 mg/kg KE/H DOTA%27H
MR O &G LR, OB R, BREBIEE JRENEMN L,
i OFE G BRI, AERRFEAOICI D 5 o e, [Py s fiiAHE, i
fafkZd, WRE OPER, ILE 72 RAE MR K ARk~ 7 a7 7 — U OEHE
MO, TR M= AN A LI,

FCR T 2BILIER CH D~ P70 F e B (MDA) O#IN K O A —
N—F X KT 4 ALZ—F (T-SOD) . 7 v#F4 2 (GSH) OEKT., &
JEXx—H—ThHodrA v —uafFx-18 (IL-18) . A F—1AF-6
(IL-6) . JEEEEER T o (TNF-«) OB, Zoft, Nefefl#K 7 Th 5
—(Keap-1>—, =ATollk%Z &4 (TLR4) . ‘BH#i/ILIKF88 (MYDS8S) X
OK;NINF < kB (NF-« kB) OHIINF-E2BEK F (Nrf2) . ~L4 - A4 %
A F—F-1 (HO-1) kv Ho A—_"—FFL RO LZAZ—F (Mn-
SODMNsed) Ok R3A BTz,  (CCHERY A FNo.582)

@ vk

7 v b (Wistar, MR, —REA5PE) (20, 0.0253130.1 mg/kg A&/ H D
OTAZ28 HMR N &5 LR, MHEAOESHER G HOM Ciyg 7 Lo
— AN, EHAEEGHOMCTALPME N Lz, £7o, M0z, @A
N PR AR S - BEAE K OCRERIRAREG D A W23 7 AR A=, s e
BEfEI T Y BRI N A BT, (STERY A FNo.229)

Z v b (Wistar, #E, —#&E6PC) (20, 1Xi34 mg/kg (KE/H DOTA% 7H [
RO LR, SHEM TG40 BN OERENMET L, (KHERE TR ES
M6 HH CxIMERICHE L CTHRENME T Lz, £, KRHAED EORE CTEE
K OFFI O EENIML7Z, S HIEAEM EoRETliEh DALB, TP,
BUN K OCREA® N, & HE# CAST. ALP. GLU. TGl ()LDH® ¥

BH-HEOREGTHY, HEKICOWRN TERWNWI EnbEEGEE LT,
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DN DN DN DNDNDNR H R 2 B H = =
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B0 MO - HARTEHEMRAS
OTAFEA = (£)

MBI, PRI LRI O B8 S ZAEEDS IR BEBE A B RB D B,
BN & & bICZ DR IER Lie, — 07, FFBCIROmBE i A& (L3R
BV o Te, SRR IR A Tl MR 11 BiE Y 5 PCNA K OV
i~ — = O Kim- 128 BRI bR © R AFROIT B0 LT, BB 3
W, Kim-1, Cox-2, Len2, 3 X UIClu® mRNAFEBLA Bk 77 A9 12 #90 L
o BH—ROSEOGSOD) & Flli(SODELGSHI T BT, WL oihdip
fEA kL 245 _(ROS., SODK& O'GSH) O Bt U 7= 28858 6 "848 4k
A=A —DNAB G- FORAEDNABEIIBO b e~ T2, (SCERY R B
No.652)

(3-4) 1giEEs - FXAML

[FHR L]
TEERMEZE LN AHEMSZEANLY, HEEOEBIEIZSOWT IEIN O TRE %S
HEELLEOT, iMiERAELZEL TEEZIT>TEND £7°,

[=EEMZA]

OOLBRTERD [BA] IFENRLCBEE L TUIERNBROS Z2RHBATI IV
FTOT, XHFD HBA] i EE CEESNDZ L TRBEIETWLEEE
o (BT TIEBEEE )

Din&EfM2EA]
TEXREZME] 2 TER#Z] IZTEE,

OTA D2 MM - FED AMHREBROR R 2 % TITR LT,

K7 AUV5EFRDUADEMEN - EVAEHBORER

B TE(E)
YA

57
% - Wi

R EN s

mg/kg
ekt

mg/kg
{KHE/A

Hr i

LOAEL
mg/kg &
&

NOAEL
mg/kg &
o

1%

Z R CHR

~ U A,
ddy .
(16)

IRfE, b
~30

50

7

- OTA #5- 10 MRMLTF

D~ 7 ATIEEE O
AT I o BE 35 1% %8 B
L,

+ A e L 955 0D 6 A= B

1%, 15, 20, 25 KRO®
30 W& GHT, *
nEN 3/15. 1/14,
2/15 % T8 4/17,

- MM oS- 25 3

il (5/15) & 30 1EfH
(6/17) #5-THIN,

7

~ A
B 5-Bills
MNH70
T
iz,

(ZHR 189)
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Fe0m U - A AR FHMHASR
OTARH & (%)

~ U A, [{RfH. 44 |0, 40 0. 5.6 CAEHFLZ 9ED S B 5.6 (W 60)
ddy . # | 5 VLI RFMifayE, 9 DT
(10) B gk o> 58 i PR R
. 2 PCICAEEIME R
BN NS
~ U A, |REH, 70 (25 3.5 « ETIZE RO ZER D MR 3.5 (Z M 189)
DDD, # |# JIE, 6 [ {275l A e
(20) 5.
8 PCIZ JITF i At Jea T2 k.
~ U A, [Bf§, 24 |0. 1. 40 (0. 0.15, |- 40 mg/kg FEH% 58 6 OTB %# [(BH 190)
B6C3F1, |7/°H 6 DR~ 7 212 B fiE o 7% K ¥
i (% B M (%4 HE Ry
45~50) 53%) & HME o fE 5 Z 9%
(29%) FEAENED D Lot ket
iz,
202 NN s 45 S 0. - 2B OFIERGORA | 0.07 0.021 |9 K15 (B8 191)
F3844/N, |0, 9 »» 0.021, EEEIX, 0, 21, 70, MHB%IZ
MeE (& (A, 15 2 0.07.0.21| 210 pg/kg BEDOHETIZ KT
80~81) A. 2 Th < h 150, %15t
. 5 1/51 . 20/50 . L F%,
=] 36/51, METIX
0/50. 0/51. 2/50.
8/50,
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Fe0m U - A AR FHMHASR
OTARH & (%)

o ¥ 5 & AT A LOAEL | NOAEL iy 2 B SCHk
(F % mo/k meo/k mg/kg mg/kg
TBE) P ol P k& k&
7 v b, 0. - 0.07 mg/kg AE 0.07 0.021 (ZH192)
F344/N 0.021, B 5 DL TR RS
. HE(5) 0.070, G J8 444 D ST AL IR A
0.21 ORI, BE
UNE N2
B,
Dark . 10.009~0.|:5 ppm ® OTA # & NI (ZH193)
Agouti 6 X 1%9 |25 RSB DRDAR #iT X
7> b B X 20%, 6 A HE %0TA
K. 8 X B, 1 Vi o (OTB
B, (5) A4 B IEE . 9 20 A M5~
e BEREO, 20LH 10%i8
4 JC o J Al o B g A)
JESE RO Bz,
-+ 400 ppb ® OTA
MR G L
BRI RN AITERD
DAL
> 72,
7w bk, 0.05 + 34 LR 4 [T Z R
F344 . (7 v (12%) 2B E A 1994)
e (34) ~~333 N BI. ==L
g) . X NTP o R &D
TO®%IL | OTA Rl #% 5 i &
100 pg/ (30%) £ 07
7y MB| 572,
THE, T 0. 0.041]|- BMRIRME DZEHE L (ZH181)
~— T mg/kg ST I 752 [T O e
KL — T () 1k,
S N cHEEZ BT
8~10i FEHE L 72 IR I
#n(6) HZ MM o=,
o W gt L R AE T
NADH-5 F5 V'V
U ARICEER . 2
7 1 DL 7K 35 1 SR T Pk
D Pk
2,
D JECFA #a
@ 44 EREILAMERRER (THOX, BEEE)
dd¥Y <~ A (ddY. #E, —FE 10 PC) (20 XX 40 mg/kg fikl (0 X i
¥15.6 mg/kg KE/HIZFHY : JECFA #15) & OTA-ZFrfefilbl% 44 8
MR 59 o K E&RGEERBRDER Iz, RABRETH% 5 BHEIXEIES
e LTI NT-, OTA BEHTIZ 9 LR AEFL, OO B0 5 JLITHF
ANANESS, 9 VUIC T IR N MERRIE % O8 2 DG IR v 00 T LI 23 3R 00 ©
e, RSB OES T OTA IER G OB TR O b2 o 70 (S
s} ZOFEDO~ 7 ARIREEIZE L ToO S O B RIS A HE FE 12 B
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W DN DNDNDNDDNDDNDDNDDNDDNDDNHFHRH = =
S © 00 30 Ui W DN H O OO0

w W
N =

FO0REINOE « AARBFEMRAES
OTARH & (%)

T LT —FIEIRIN TR T, BIEE S IV NFIERIEES 2 B EMED T
BRI R STV R o T2(S ] 74)

@ 70 BRELLAMERE (TOX, EBEIRE)

[EEEMEER]
65 X— 12~15 TERU 66 *— 3~T71TH (HBNAL 54 F&ELYY) O
BEED Z]R,

Al CAF9E = T2 @*’E@}i@j&“frﬂ PMERBR SN E i & vz, BPBD—~ v
2 (DDD . K. 6 g, —#E 20 L) (= 25 mg/kg £kl (K 3.5 mg/kg
fk @/ HICHY : JECFA #%) o OTA %a%@w%&g%g—@@
oA - JECEA Hili) 28 70 Hﬁaﬁ&fféhtﬁ*% OTA &hH~D =R
203 2 TCAFLEDY, 2 TCOEHYICBEEREREL, 55 6 DTIZ B Al o i

Vﬂmu&)%ﬂ?ﬁo it\ 2017_5@975817_'3 ﬂﬂ‘ﬂiﬂﬁ%ﬁﬁ)mu?sf)Ehtﬂa—“@é@%

B - . OTA ékhﬁ@ﬁ%’vvxwag
17 PERAELFL, 1 PEG Hﬂﬂiﬂ@%ﬁb) WO b, mMERTRE LT, BRI ERK
DERIEE, Vo REROBHEELE D * 7 1 > OB K ORRMEL SR
OB RS S, ddYX~ 7 2 (ddY., K. —FE 16 JC) & A
7= 70 B O #EMERER TIX, 50 mg/kg il k- OTA (8 7 mg/kg AHE/
HIZHY : JECFA #25) © OTA # &k 0, 5, 10, 15, 20, 25
T 30 HEE G S, WO RIEMMEE L TR E5M%E 708 E
T OTA BEIRMOEE CHE Sz, Bk HFEOEREIX. OTAH EEKE
OXEEEL DNOTA KRG 10 BB FTO~ T ATIERO N2 o T, N
BB NN, ZHITHERGEHETHLRAEL, OTA BERIZBWTH
BREENRD SN2 L L0 OTARBEMICERAT HIEE L ITEZ LN
otz B O AME L. OTA % 15, 20. 25 X 30 @& 5
L7286, i 3/15, 1/14, 2/15 XX 4/17 Th o712, BIEIZBIT 5
FE M IR D %8 A1 mh&b%zhfmxoto JH e e 0D 8 28 B BE 0 A5 T 7R HE N
28, OTA ¥ 5 25 H (5/15) & 30 #M (6/17) &EHEICED LT,
MMM RICB T OB RAEREZR 81T LT (R 189),

£8 AUV HFXFUAEZERLI-ddy T DX _(ddY. iff) OEBRLEHEE

BEOW e PR () EEREG)  BSA%)
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)
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FOREIN U - HABREHEMRHES
OTAFEAE (2)

25 15 5 (33.3) 2 (13.3) 4 (26.7)
30 17 6 (35.3) 4 (23.5) 8 (47.1)
1
2 INHORBRICHBWNT, OTA #5112k, AL OTER M IRE (B4
3 R ORI ol i & & 3 solid (BEMR) & A M D 2 DD
4 2 A T OFBIEE B S, BEIF JECFA TIHEETH D LI
5 T FE SR R R D 90 S & {7 ) B %ﬁ%éﬂ% Sl S S S
6 A
7
8
9
10 @ 24MAMENAMERER (TR, RBEEERES)
11 B6C3EL-—~vU % (B6C3F1, MR, BEFLZ, —HES 45~50 L) (20, 1 X
12 ﬁ40mﬁkgﬁ¥%¥@%&%@%%@ﬂ(0 0.15 XX 6 mg/kg {K&E/H : &
13 BB © OTA % 24 7 A MR 57 2 KIE#& 5 3R i I
14 mto AERICEEH S-SR OTA 135 84% D OTA.7%® OTB KO
15 9% DR B EETb D TH-o7-, 40 mg/kg fkE O OTA &E5FEIZBW
16 T, REBNAMET 25% K OHET 33% Ml S, & TolElc, RME Bk
17 DA (hyperplasia) % f£f 9 BIRME OFERIMEILR 2 Fri & T 5 BEFE
18 NBO BNz, FERGEOMIZBWTY OTA FERG ORI IREE L Lk 5
19 ERERDORBIERNDE -T2, HEOTT ML 0 IERDE - 7o, RFTHREEX
20 I¥ 1 mg/kg FEHO OTA 5B Tld, MEME & b IS BIBIC A AR TR &
21 N7einoi-, 40 mglkg fAEtd OTA KGO~ AT, 21 7 H LK
|22 \C B A o T 0 L R T & S PR T oD S S L 9 AR A
23 RWODHIL, FNOORAMMEL, FHZEH 50 ILH 26 L (52%) KON 14
24 IE (28%) Toh-o7-, EYOEHIM ﬁ%%@ﬂ%ébt2&£$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#M fal i oD %6 A= B S 13
27 KERRRE & bl U Clff~ ¥ RITHBFIICAE B REMDA A 6, s
28 L7ZO0TAIZIE, BEHDOBPAME THDLI X B2 AR meE LT9%E A
29 TWHILaEBETDLE, BEELIX, TOMHEEMAOAREEIIEE TR
30 WEEB T, UEUMEKBICBT2EERAHELZE 9 ITRLE(ZR
31 190),
32
33
1T JECFATHW T WA #HE(IPCS:EHC70) % W T E % # &
| & ki (kg) Al BHE M & (g/ B4/ H) 1pp m i 4o} i 48 X £
(mg/kg (KE/RH)
~ A 0.02 3 0.150
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10
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15
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17
18
19
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28
29

B0 MO - HARTEHEMRAS
OTAFEA = (£)

RO AUVFFXIUALERLI-BECIF-T IR _(B6C3F1) MEHZHRAE

HE
B G-t
(mg/kg SRR HARE O BOMARR O AMIARRRIE N A
i )
i3
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

ZORBRICE W THBRBA MR 18 AR OAEFRIT, MHHEE, 1 mg/kg #
BB 40 mg/kg fED OTA #EGRECBVTENZN 65%. T5% K1
98% THV, HMMEICLDEFROKTILBO oo Tc, M REEK
O 1 mg/kg ikt OTA $5HETIX 4 20 H B 2> & By 1972 BAZENE O WL R 23
WEROBENAE LN (B 190), 40 mg/kg fiktd OTA #% 5.8 CHEAF
EREL IR o ERIE, OTA 2 &5 27T LB HEME O 4 FHER R KL O
OTA "% LI RMERGOR R E LTOZRIEICL D EHESH
TWAB (B 195), ABRICONTIE, AE~YT AL OLRIC L 55%E
ML RPEDREERBICE G Lz R b S LT 2 (3R 196),

[FHR L]

(OIS AR (7> b, @EBHEORSG) X T (2) EatkE
M) o T@Q7 vy ) OEHE~BEHLTBY £7,

- ®. ORUVOIF2EMBENAMERBORFFERTH D720, T2FEMENA
W (7 b, WEIROEE) | NICELED TRETL2EEEZLTEY
F94, T, —HOXE GEENA T4 M 69—T30~321TH K&
N70—=T39~T1X_X—V1TH) ITEREE R OMEBHEMEZBICZEEN

EEVTHY T,

1

A
M A
i L b Es AN [ SR sE M S ) (
&4 [ == = I e = = 2 i == —
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Fe0mINUE - HARFEEMRES
OTAFHmE ()

[F%R ko]
2EMFEN AR (7 b, #BAEROKRE) | ORICEHRELH -T2
O, BELE LI,

@IVBMEILAMEE (v b, BHEEOKRE)

BHE OTAREN T v FEIBICB I 2B PAICEZ 2B KRET 5
HAC, 7v b (F344/N, #, —#E 5 P) (ZOTA 280, 0021, 0070 i
0.210 mg/kg KE/H DOEE (NTPIZL2 2EMRARTHVWOAEHRE &)
T. 14, 28 XX 90 HRH., 1M 5 HRHIRE O&ES Sz, MR &
REAEOHRFEIZT, s EcmbP 7 L7 F =D EHEVBRT D
J v — A N-acetyl-B-D-glucosaminidase (NAG) JEHENENTH
IZNABICER LEZLEZRVWUIBEEZ R IHBERAON o,
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FOREIN U - HABREHEMRHES
OTAFEAE (2)

MR AICB VT, 0.070 mg/kg KE/HU EORGET, OTA FHRAE
B D3 A AL T & 2 BN A4 JE A 0 UL A R AR T B RS e K OV SE
REODEANRBD N, £72. 0.070 meg/kg KE/BUELOBRERFICE
VO K OVERE R A7 A0S B 72 M I HE G 35RO DAL, O Hi I AR
0> b §lE A4 e Ah A _mu&b%mto 0.021 mg/kg KRE/H 5 & O Bl & AT
IR EN LN R o, ZORERO NOAEL 1% 0.021 mg/kg A&/ H
Thotz, OTA THHE I N D MpaEEGE O & JEFEE kR & O IZH & 2
AR AN Z D BE OISO EN OTA OFRNANE
W EEREHZR L CVWS EEZ, (B 192)

ODEEMENAERE (Sv b, BHEEORS)

E344/N-7 v I (F344/N., MERE, —#4 580~81 L) (T, 0. 0.021,
0.070 X% 0.210 pmg/kg K&#E/H D OTA (i 98%) % —MMIZ 5= H
DHEE T 2 B TRE R D859 5 ML O N AMERBR Y NTP (28 W THE
i SNz, REBOMEE, LTFICE LI X 51C, OTA X F344/N it K O\ Z
v MZBWTHLMNRENAMEZ R LT, (R 191)

Fw MImH 2 BBESh, &0 13 @8MIZEE, Fo%i3mHKEE
BEEMNLEINT, M EUKITABREBIRE S, Sz 20
15D T pIS QN RI5 I H Iz LR X 7= 0.210 wpmg/kg KHE/
HO OTAEERIZBWT, M7 v FTIiX 18~77 B oIz, MO Z > b
TIE 6~89 M DOMITIEEN 4~T7%WA Lz, —#IRAREL *'ﬂl: PNy )
72@75>o710 MR 7 B A S NG DL P o T OFE SR AW FHIICAERE
BIIBOONTehoTz, BH 150 HUMTOTAEZEGIZ LD REOEEM &
tt%owﬂfzmh&b%ﬂ RERANET DEESNTEN RN A NN, B
HEn (DWB TfED o T, EHMEZNZENI5EO T v bAY, 9 KTV15
DAHBICE SR, 9 AMBES% D 0.210 mg/kg IKEEGREOME 1 T
2 B H@mﬂﬂﬂaﬂﬁﬂiﬂ O b, Fe. MERET » B IZIRAE MO IR
A B AV B RRIR S ST I . A R E N S, 9 A

15 22 HB A O 2 M #F 5% D 0.070 2T 0.210 mg/kg (K HE/ B £ 5 & 0 M 1k
EHOZNEORME ERIC, BEREEMIEND KUABRE OB EE2H
T 5 PRAME J:&*fﬂiﬂ’?ﬁ>f“< AL, BRI EEAR B oA RE I <

Ko, BEEOHEMICEE-> THML &,

0.0.021. 0.070 }1*0.210 #mg/kg {A#E/H D OTA ¥ 58T, I

I 2 R e R B oo R A BRI, 15 A% T 0/15 (0%) . 0/15 (0%) . 1/15
(7%) MY 1/15 (7%) . 2 4T 1/50 (2%). 1/51 (2%). 6/51 (12%)

Y 10/50(20%) A ONC B Ml g o R AEBEE 1%, 15 22 A% T 0/15 (0%) .

0/15 (0%) . 1/15 (7%) K T® 2/15 (14%) . 2 % T 0/50 (0%). 0/51
(0%). 16/51 (31%) K1 30/50 (60%) TH-o7=, 2 %D 0.070 KL
0.210 pmg/kg AHE/H® OTA & H5# T, BMALRIE S Bz &bt
TRAMBEIX., T2 20/51 (39%) K(*36/50 (72%) TH-o7-, 24F
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% 0.210 pmg/kg KE/H O OTA £ 5BETIL, BHI I IRIE K& OV M fa
PME BB SOX TR O IR IZFR D DTz, Ff& & RO RIZIE T XX PEIE DR
REOMEOEIT, HEGEICKFLTHEML, 0.210 pmg/kg K&/ H & 51
TIXARZICHEIMLZ (0, 0.021, 0.070 Xi%0.210 pmg/kg K&/ H D OTA
WERET, ThEN 7, 19, 23 XX 26 L), 0.070 11 0.210 pmg/kg &
H/HO OTA #HHICBWT, EFEOBD B IEERE O FEICER LT
WHEEZLIN, FEC LTy Fo ) BEEMIENREONTZEEITZEN
TNOEERET 15/23 (656%) KT 18/26 (69%) Th o7z, BN
INEBLTWET v ME, EERBNZETET HHNE N -T2, BBEIEDONR A
EHELTWEEISIX., E&AMCEECLEZT v FTIE 0.070 XY 0.210
wmg/kg KE/HHEETENZH 3/8(38%) KT 11/15(73%) TH o 7=h,
REBIZERSNTZT v FTIE, RN 0/7 (0%) K1U3/15 (20%) Th
S>7, —J) T, OTA # 0.021 wmg/kg HRE/ ARG LI-HOMKET v b T
1. EFEROBA N OTA % 0.070 XX 0.210 pmg/kg KE/H&FEH L7t
ERBRTHSTZIZE 0L T, HIRICHALIZRD N RhoTo, 2 F1k
D W D =SBl i R e & %%ﬂﬂ@ﬁ‘a@é\%ﬂﬁéf X, 0. 0.021, 0.070 K
0.210 pmg/kg KHE/HD OTA #EHGH T, £nZ£iL 0/5630 (0%). 0/51
(0%). 2/50 (4%) KON 8/50 (16%) TH -7z, 7 v MMIBWTOTAIZ
FOFERRINTZEMEET, FICHERY U RfdicEEE Lz, OTA %

7

0.210 pmg/kg RE/ BB G Lo T v h Tk, 25810 O LR BRHME IR IE 2338
D BT, FUIRERKERIE O R AEMEE T, R L OMEH E&R 5D 4~5/50
(8~10%) L lIkdEd 25 & 14/50 (28%) E@mn-oT=, FEMEBEEDFMEHRE

i{kbfmw %M#é%@f%otoy%@%@%%ﬁ%#&#%@

=il

e SR b <%.*,ﬁ.aﬂaaa+\ B e (B 191)
JECFA 2B\ T, Z® NTP REBiERIZOWTHRT SN, BT~ b
Z OB B R AR EE AN, 0.070 X 100.210 pmg/kg AKE/H D OTA
BHERETENE 16/51 (31%) KUY 30/50 (60%) THY ., T FD
BHERGERETIINADRRBRD NPT ENERENT-, T v FD
R e AR B BRI <L 0.021.,0.070 &Y 0.210 w#mg /kg KE/H O
OTA & E5RETENEN 0/50, 1/50 KN 3/50 Th -7z, BhIREIL, &<
@&Efﬁi@z&fmm)%m BG&ICIS U THAEBENEIMLT, HZ > b
BT 2D AR AE X 0.070 &Y 0.210 pmg/kg KE/ H G5 HETO L
Mf) HivTe, FLIRMRHENRIEI XL, 2 COMHED OTAHK S5 Z v FD 45~46%
T HiL, OTA FEEHFOXME LY AEIC w%’%iﬁrf&mto Ed
IZ. NTP ORBRICHBIT HBFMBIEARN L Ea— S, BEEINA 1L, HEs
JEANEN T DN SS B AL N ThDH I LRI, 2$F‘ﬁ 12
P R AMRBRICK T TR R & LT, B e OYE s L=
HHHHE O L 5 E R EFFIEN D KRB ORE L EEEAT D
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1 M OHEINC L2 RME S3 B A b DZEM & MM ENZED b=,
2 ZOEAIE, MEREE D ’@%Wﬁﬁﬁ%}iﬁt%ﬁ%%ﬁ L7, 16 HM & 13
3 RIS W THIESN AN 2 & 0 RAME (230 2 RAT) e i fa 28, A
4 i 53 S DIE MEAL S OVR AR A8 18 T Bl % 1 o T2 GRS R PE R I O SE 2338 80 &
5 oo TN OBENIE 2 FRIRBROI N AEAITHENFE D b, FBR
6 DA T = ALIZEAET DR EEDE X NN, TR R oOHRT
7 FA+o e sni, fENENHICED D Z0E DI ERBEMO TR fEE
8 . JEEE L 7c AR . GRBMEIRAE K OERERMEE THY . Eia
9 fﬁﬁﬁifﬁﬂalifﬁi @ﬁkﬁﬁ/]\ EE%‘ \—mu&)%ﬂﬁ_o 1&%% ('7/{7137?-5
10 F—%—) ® OTA 7, BMlaEzmMECHERL (GHEMED T4%) |
11 ﬁﬁ%ﬁm%@i@§<m®%ntomﬁ%ﬁim@mLL THRAGE L,
12 PECREIZHEIT L, @ & IXR 2> T, RO RBA Z x3H 17 2338
13 Do, M EHEETCEERE L, Ao CORNEEXZLOND F— A
14 HLdhoT, D OTA THERINDINAOKKBIT, FEBLBEERE BA
15 METHDH d-VERRZ7 2 aR/LAREICHERINDLBEERICH —5
16 NOHREEE TR > TS, RO TIHERLMEEZFoOHEMIZ, 7=
17 Y B, CEIRMEICERINDINALEEHUELRb -T2, 7E=V UFHOD
18 JES I, A7 4 v TRERBOB 2N LEEMEN LR LD EHESI N TY
19 %5, OTA Z"DNA [CE#ZEH L CWa L E 2 6n7-28, JECFA T
20 IZ OTA DIEBOFHE R AT =AL)N, DNA L OBEBEH RIS E 20 EH
21 MNEAHATH D &S, (] 74)
22 NTP OoRBEREZ F LD, £ 10~F 12 IR L1z, YERARICB TS
23 W7 v b OBEE 2SS L7 NOAEL % 0.021 pmg/kg K=&/ H.
24 LOAEL % 0.070 y#mg/kg K&E/H Th > 7=,
25
26 K10 HORTIZESY MIBHTFEZF IS5 FXV VAL DZERKRED
27 F M AMEDLOAEL B TNNOAEL
o LOAEL NOAEL
)y Fl A ik FR 1 ] (#mg/kog e/ 1) (ﬂmglkg R/ H)
T b (HE)a AL SR A 90 H ] 0.062-5 e
DB KE 9L T50 A [# 0.070 0.021
P i e 155 24 [H] 0.070 0.021
28 a:b HAETHMEIRAOKSE NTP (1989) kv (=M 191)
29
30
31 11 AUSFFLUARESCELEBS Y FMCBH3EAROEEHE
OTA #5.&
‘ (pmeg/kg A/ 0 0.021 0.070 0.210
H )a
B (%) 0/50 1/51(2) 51/51(100) 50/50(100)

71



Ot i W DN

© 00 3 O

10

12
13
14
15
16
17
18

Fe0m U - A AR FHMHASR
OTARH & (%)

a: b5 A/ CUEMBRFIR DS NTP(1989) L v (M 191)

K12 FIVFEFVVANRELELEES Y MBS TLBRESOREELE

E
OTA # 5 &
(pmg/kg 1K/ 0 0.021 0.070 0.210
H )a
i e (%) 1/50(2) 1/51(2) 6/51(12) 10/50(20)
A RRE P<0.001 P=0.669 P=0.023 P<0.001
= /sz;; ]/ s P<0.001 P=0.669 P=0.053 P=0.004
A,Fﬁ» ~
23 A (%) 0/50 0/51 16/51(31) 30/50(60)
HEMmBRE P<0.001 - P<0.001 P<0.001
RYATA 7R pe 001 - P<0.001 P<0.001
&7 A b
i e
B OV I8 A 1/50(2) 1/51(2) 20/51(39) 36/50(72)
(%)
A RRE P<0.001 P=0.669 P<0.001 P<0.001
RYAT4vZE peg.001 P=0.669 P<0.001 P<0.001
JFT A b

a:bh H/H CUEMMEREOKSE NTP (1989) kv (&M 191)

V27 FMO=00BNEREZHE D7D JECFA TiX, NTPDF v k
OTA (0N AMRBRT — 2 (MR 192 H TRy F~—27 F—X (BMD)
EPICE D, EEMRFMAER SNz, BIREEN & LIEERAICKT S
PR O MEE LT, BTy NEIRICK T DEE & 0N A DA I A
BO(R12) PHE-MLCET IV 70K b#EYRsr—% L 3nT,

VI b—va 3K ERERER (EPA) @ BMD Softwear 242
b= ver.1l.4.1(ZM 19)PHWOLNT-RBEEDO Ny 7 7T 0 B3
AEBEIE L el U2 IS R OV A DR ABE D 10%H 2%t L CTo BMDio
EFD I5%IEHE TR Td %5 BMDLio OfEA. 250 [E DM K L&

(A7 Vv—vay) 752 ik VitESNT, FHLEZET LD

18 BMD Fikld, xHHRAEIZKF L5% XIE10% CTREMICBITNIZRIE CTd 2 238 v fe 72 UG

(N Fv—0 G ZolE_ITIENBIMTELOHHANOHERELGDERT —Z (1

WETOHIHFEET NVICESOTND, HE - KISFHIIZI W T, E & 72 KR E O 5581 2
AR LD, RERED-ONOAELE LOAELFEOMRR L L CEE S (HEL
FYBERENE T e s 7 A) ., BMDO FIRfE (BMDL) X, BMD ®95%15 ## X [ A 2 A8
W HFREFRL TS, FTREZAWVWDIZ LT, ZORBROFORENS 2 EEICA
N, BRLERNVTF— I KIEBIBRBEEZBE 2720V & E2RIE (95%[EEKHE) 52 L1C
%5,
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BMDio & BMDL1o ®fiz, BRI 2#EHEE & HITR 13 IR LT,
BH X7 OTA ® BMDio fiix 0.018~0.033 pmg/kg KEHE/H
BMDLio ffiiX 0.015~0.0-25 pmg/kg KE/HOFPH TH -7, @WH L7

E7 1190 BMDio 1% 0.030 pmg/kg K&/ H T,

BMDLio fEl% 0.025

pmg/kg RE/H ThHo7o, LT -> T, KOHL7Z BMDLo fEIX, BAT

DR E 7> T WBTHXIZBITHE
wmeg/kg RE/H & B L.,

9% % s (Point of departure: POD)

(21 198)

B AR R E R E (PTWI)

&L TRV E

E=MAfEE L L7 LOAEL 0.008
&“E@f:&)ﬁ?ﬁﬁ@

LI e ol,

=13 NTPOEEEMI o DH#EF344-5 + (F344/N. 1) ITHITH5BREERE
&EE(:Eﬁ(BMDm&U BMDL HH (JECFA)

e BMDo BMDLio
7 MEC L AIC x2 P wmelkg 5 wmelkg Ik

(k) iy s

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:RMIEM BEHEOK TE TV O@EIRERE, —KIC

%,

NTP (1989) o5 —# L v,

(=M 198)

BMLEZEHE TR, ERIYICE

KahlcmERlBRERbZOTLE2— LR, NTP

AW R

ST/ EPA ® BMD Softwear
BT 5E

OF7 )L (Restriction

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

WBMDLicZHHE LD

L9 £ F N ORELREDORHRTH D p- 1A EIC

DHEEENRIFEZEZOND,

INEWIEOIDRERWVWETILE &N

OTA % 5 H/AT 2 F£MAHIROKE, O—HE2LE,

T DRNAUEEBIZONT ZDRIZA

BT 57 > b

AERRER & L THEMBEN RS, kbEWERE &
TRERPNAUZENPBD LN TND Z & AR

SN7z, BMD {EouEHIic 47z
ST, NTPDOZ v b~ 2EMKEGRABRITES ARG THDLZ &b,
—HAUZY OEHEERL LT /7T FORGEMEZIT) ZLE L, W

"’7'\r’7*"7ver231 ZBWTET
RN B DY

E 1% on KON off Ol 5544)
AW TN L7245 8. LogProbit (Restrlctlon :on)

IZ. LogProbit (Restriction :
. BMDio % 0.023-7 pmg/kg K HE/H . BMDLio 1% 0.016-1 gmg/kg &
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H/HTho7 (F 14)

K14 NTPORERHD O DHF344-F v b+ (F344/N. i) ICH TS BRES R
ESEEICE D CBMD,RUBMIL, BEH (BERREZER

Power Slope BMD1o BMDLio
EF )L parameter paramete  AIC p B #E pmgl/kg pmg/kg K
r {4 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
[F¥Rm L]
(24 AN AMERER (w0 X, IBREEHRE) | ORICBEIL X L,
N i B = v4 JL
pAd
O
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OTAFEAE (2)

1

2

3

4

5

6

7

8

9 SIE

10

11 COO2EMEMNAMRER (Tv b, BEERE)

12 Park Ageuti-7 v b (Dark Agouti, M., —RE5 L) 25 mg/kg 6k
13 (0.25 mg/kg & BHE/HIZHEY) OHETOTA %3, 6 FX9INAHE L,
14 2 FHBlEET 5 L IL120.4 mg/kg fkl (0.02 mg/kg RE/HICHY) OH
15 BT OTA % 2 FM 5T 21@MEERBRAE i I -, RBRICII AN THE
|16 W (OTB % 5~10%&te, 2=V L CIT«rU=F&F7, ) N
17 bz, 5 mg/kg fAEIO OTA BHREICK T 2N AEIL20% Th -
‘18 2o 6 MARERETIT 1 PCO OB A AEE A, 9 2 H &5 T
19 20 PEH 4 T 0l O B Z A N RO H iz, OTA 58 7% E%E
20 BAEF TCOBRYIMIZ, 36~97TH TH -7 0.4 mg/kg fkE D OTA % 2
21 ERIREEH G L= BIC RN AMIER D 51T, Dark Agouti 7 v MiCk
22 WTIT SRR LB X b, RFEFRO OTA HEIE. NTP 5o 5k
‘23 FEOK 2 {Fl0RE S, YL 0.050 pme/kg KE/ANLIAEZY .
24 AR HEIClE 0.020~0.030 pmg/kg KE/H TH -7, (B 193)

25

26 D2ERMENAMRER (T v b, BEERE)

27 ¥344-7 v b (F344. M, —8F 64 PU) (ZIKEN 333 g 2725 FTiX
28 0.300 gmeg/kg KE/H, ZD#%1% 0.100 gmg/Vo/H D& T 2 4R OTA
29 (OTB % OTA ® 5~—10%&Tr, 2=V gL CIT s« b U= 3Ed =
30 P, ) NIREEHKE S, &%EO 18 AL, Lk OTA AL 0.008
31 ug/mll & —EDE L oo, BEIHG 75 ENNSED LI, L
32 A EDRFOBRRIZHEAE L, B NCEREIZEAEL TV
33 2, B E AR — AN 2 LI %L%hto ST 1 T O 5
34 v, AR S FEE L T, 2 FRICBIT2BEEEORBERIL 256%
35 (16/64) KO ORAERIT 20% ThH -72, OTA FE& G DX R
36 (30 PC) o Bl 2% i%&%ﬂfm:oto LR TIZ, 7 v hOKEN
37 333 g IZ72 5 FTIE NTP ICBITA2ENAMRBROBRGED 2 FE72 5
38 fi&ED OTA 75>/méﬂ¢£’5uéﬂt75x R O A TR G DR B2 LB
39 NTP B AMRROGH GBI LV FBEICO AP o7, (BH 193,194,
40 199)
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@EEMENAMERE (v b, EBEHES)

E344-7 v F (F344., I, —#£E345) IZ2FE OTA (OTB % 5~10%
Gte, XR=v Y Ul CIT s« U =23&F7, ) DREKEG N, Tv
b@%ﬁﬁ1%g’ﬁéif@OTA%%iowng&g%Emz&mto
BRI DN A DI S LT D i3ME$4@(M%)T%D NTP iZBIF5F L
HAED OTA Bl O 51 LN AMERBEER (30%) Lo
o, (ZH 194)

[FBR L]
TOIFEREERFEERR (757, RERE) X, KGHENIERTHD
7z, [ (2) HAaMREN OHBRVBEHLEZLD T,

O1ERIEMHEHERAR (T4, Bk E)

TE (T RL—R TNV HIYT AT A SAHERE, MRE, — B4 350)
IZ 0.800 mg/kg it DOTAZ 1EMIBEEF 5 L= fE S 7 bR A E b K2 4l
el D 3B AT M 28 PR P N [ ~ 0 A JE P B ER IR T R O [ B R A 2 i i oD By
N HER SN, OTAER GO TCIZIIN OO R FIZBEIN
ol (Z R 186),

D2 ERELAMRER (T2, EBEERE)

TR (T v —r T FL—2A, W, —# 36 §H) (Z1 mg/kg B
® OTA (0.025~0.050 pmg/kg KHE/HIZHEY (S8 105) . EFSA @
FEAM (B 200) TlE 40-0.041 umg/kg AFE/HE L TW5 )ﬁz@%@ﬁ&
Hanic, BRAUTRO N7, BEHM 3 PHRITIEZ, W< 201D
*7HVVEPTLﬂWﬁ£L§ﬁ% %%m&%%&wﬁg@ﬁ%Mﬁ
RO, ZOBIEIZEITIE T, 2 FHICIXREEEOFT &S E IS LE I
AL, WIALRAE ICHEE AL L OMESE N A U, M6 L 72 RS o _F R
JAFHCHER DR HEARD bz, BAEETRO bR o o, ITAIRME

TIX NADPH 7 + 7Y U v AEEEE#E, LDH, G-6-PD ka2 U tEr—
NT AT 7 X —EOBRIEERRFTICIETL, 2 b 0BERIEEDK

OFIFIL., RPTH 72 JRANE ZME O#IH & —F L T\, (2R 105, 181)

(4-5) SERESH
WL ONDIAEFBIEEZEICHONTORBR TIZ, OTA 2B LEE L
7y PERO~U AT R EEEEMEGEEN RTEN TS, OTA
DEER A BRI O TR b0 a2 E 15ICF L DT,

F£15 AUV FF LV VADEBEREESHABOKER
Byt | R, &5 &5 EH LOAEL | NOAEL| Wik
s B (mg/kg | (mg/kg
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B0 MO - HARTEHEMRAS
OTAFEA = (£)

(B | ik, #I#H| mg/kg mg/kg RE/H) | (KE/H)
e £t RE/H
1EE)
~ U AL | FAEEMN, 0. 1. A TORERT
CBA, SRR O 2. 4 BB VR B
EHR(10) | 14z 8. 9 (m2—r CIEE 8 XX 9
ROl -2 i) SRR g Y (B
H. #EHE2 O B A s 0 201)
~140 H TR Rk &k B
it
~ U AL | FAERNE, 0, 2, 3| - RIREZEHm D 2
CD-1, AL ] % (& v I,
WL 04k b, 4 SR (B
(10~13) | #R8H HIZ (HEA 265‘
BEL, 18 V)R E
ERERNT % )
~ A, | R, 0. 3 N 3
ICR, B E N
YRR, | 4FHR 10 H (2
(6) Azl 203)
<A, | RAEFEME, 2 - PR KR, 2
BAEE | E e (NaHCO
BRI | WE WR 1.5 3 wit) (B
WK | A OB I 204)
JE~ 5.
A, 4T
I
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Fe0mINUE - HARFEEMRES
OTARHIE (%)

78

R | KB, & k5 1EH LOAEL | NOAEL Z IR STk
& 5.5k, iy (mg/kg | (mg/kg
(B | HIFH mg/kg mg/kg (RE/H) | KE/A)
' £t RE/H
%)
7wk %*® £ #H 8 & 19 - g\l o F 5K 45*
Wistar | 4. M HHIC ONT R 01 3 1 4y
SRR W, IR 2.5, Tf&ffé;h
(12~20) | 8SHEMH 8~11 7. BEiwIC
g HHIC %%% (B
1.2, Jigs 2 oD WS s oD 205)
8~13 tEé'JJI]\ IR F
AR | %, FR A
0.83 X &\, M
8~150 | Mo Ty & &
Az W,
0.63
F v b, | EEE 8 B - A EAE N/A
Wistar M. BR 9H HIZ REIR%., WRIRE
. IR O, 4E 2.5, =8 A
IE8~15 8~11H
HE ERi (B
1.2, 206)
8~13H
HiZ
0.83X
138~15
HEBIZ
0.63
Z v b, | BAETME, (UN - AEEMETIX 0.25
Sprague | S8R D, 0.25, R4, (BB
-Dawley | #T4z 6~ 0.50. - ETOREHT 2/6;3‘
. hEER 15 BH 0.75. R D W I 313 A
(10) 1. 0. | B,
2. 4XIx
8
Z v by | ATHEMSE 0.289 KR Oo-T 2 0.28
Wistar BN, 2, 77—+, ALP 9 -
S 1 (5 | 4,618 B OyGT & M ‘;5
~10) i [ DN,
- TR 2
Ty b, | BAFEMR 0. 1 - JRIR DB 1
Sprague | &0, & fiti, WA (R
-Dawley | #E 6~15 209)
. R HH
(6~9)
Ty b | B E FH 0. - 0.5 mg/kg & 0.25
Wistar | . B 0.125, S ECHE R E
MR R N AR 0.25. AL, PRI D (ZH
(10) 6~15 H 0.50, i, 210)
I=) 0.75 - 0.25 mg/kg %
HUETHERR
WD,
Z v b | BAETME, 0. 2.0, < SAOKEHAE ., BH 2.75
Wistar. | 5&#HI# 0. 2.5. =/ AH~ELEM
FEHR(10) | ITHE 6~ 2.75, Jits Hy ~ L =
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OTAFEA = (£)
158 H 3.0. 7. WKEEJE (M
3.5, 4.0 | /NRJE., B &IE 211)
ik, BIRIE RN
4.
AV M 0. - JRRAKRE &AL 0.10
New IR il A% 1 0.025, 6 VA5 . (A (W
Zealand | fT6~18H 0.05. AR 212)
White. 0.10
TR (5)
Holstein| W& 5 0.2, < TR PE X TR IR AE 1.66
. W 3-6 0.75. TIEED LR
(M
MNHH 1.66 Mnot, 125
)
(1)
*  meglkg KIE/FBREE G
D <vHR
el 8+ 9 HH (ke Eakste 1 HH L4272 D FET ) O CBA <
7 Z (CBA. #FHE., —& 10P5) 120, 1. 2 XiF 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-HICE
NEN17.3 X1%222% Tho7-, AEBIE

5t

DFE, WIRABEL ITER I BRAE ST, 4 mglkg

DREIL, HEEKFH

T AR DO RiLE

(2L

I 2R 8 XL 9 A BICHE G LIk CIZZEN £ 1.0420.02 g XiZ

1.09£0.02 g TH o7,

4 mg/kg KE® OTA ZiTik 8 XX 9 HEHIZ&

HBLEHETIEENLZEN 0.9320.02 ¢ XX 0.62+£0.02 g Tho7, 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) M NIZEHE DO H T X N EZEH S 1.5% (1/67)
NIt 41.1% (23/56) ThHo7-, FEDBEIRIC

%'%\

@T,\mﬁ%t BHEBEINT,
14 XixX 16 HHIC
L. iz 19 H BIZHEHAK LK VY
OFEEGHTRO LIz, ik 7 B BES5RECHRBIEEOFE 2B INHR,
13 XO'14 HEERGBHTHAEZRKBREAEEORBADPED b,

10,

IR 1

MEB K& O a8 12

BT DG 0

NNV 4V

IOWTHITERKZ R4
INHOBROREIX, B

HOER L M%ﬁ@ B OME K ORE S ORLE RIS XD NKEE O P

11, 12, 13,

0, 11,

L
R

=5

WSS R BRI~

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

DA
D 7

X eC
it

FERE O A BB GBETIE. RIS~ BN LD b, (3R
201)

ch-1~<7x (CD-1

Mg, —RF 10~13 Jt)
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FOREIN U - HABREHEMRHES
OTAFEAE (2)

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

B SH T, OTA OEFEHEIERICK T 22 o I ERZ OREENHFH R
Hivle, HHE8H B0, 2 XiX3 mg/kg (KED OTA Z#ILiE 8 HHIZ

HL[EGRF R O %G L, REI3Ek 18 A HiICE&Z a7z, OTA #51%

BEW OB EICEE L7, OTA ;lH&%u%i@t@J% W Fho
AN TBERTHHREFNIR ) >722, 3 mg/kg KED OTA B EFICE
WT, 26%., 16%. 8% KN 4% D H /87 *ﬁ%aﬁﬁ“éﬁjﬂ%ﬁﬁiéﬁ
72O OTA 5% 48 KRN OREM O THIT, #Ein 5, 4. 1 &
W14 JETH o7, BBROEFRIL, 8% KN 4% D X /37 EREBEBRRECE
WT OTA 5K v HEREICHEHD Lz, OTA ;Hf&“ﬁ@ﬂﬁﬁﬁi(?) 7H 26% 4
VN ERBREERDY 16% % N7 HEEBERBHCHR IO RTEILA D
Ninot=, OTA O FEKFEHIC %%wﬁ;@tﬁébm DAL, FDOFRE
iﬁf T2 R EFBENDRVIEEREM LU, 4%D % 87 BAaEREET

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

/%\*}JV\?%‘/"’ I;’%EIE

1 AU 1<=0o \/

202)
IEE 10 HHO ICR-~7 A (ICR., #E#z, VEHCA) 120 Xk 3 mg/kg

KED OTA Z Uik 10 H HIEVERNH G L REENT-HE~ T X (—FE 6
lB) OMERIX, OTA 2& 5 LW #EYHrbEFAIZHE~T AL DA
Bt KMEEDODEIIARICHE»>T-, FBELZ/IHEIZOW
T, 6 s C==2—n ‘/&U“‘/%j’xoy‘“ﬂé’ﬁﬂﬂﬁ%ﬁotk Z A, IR
R REIZHE N T, OTA 1C8: X< B INZRETIE, OTA FEHK G O xfRERE
otD::LHH/é.tD@/%7;@&7%/%7‘“ GRS LR RN R =N
REZRLTWE, (2 203)

LISE ML AGE  (Pdn/Pdn) ~ w7 A2 i34 x# (NTD) 2 13.2 %
DHEIG THRD LN, Pdn/ +DOMlELE XM LT, Wi 7.5 HHIZ 2
mg/kg RED OTA ZEFENEKEG UI-REE, #E 48 NTD O R AME X
51.6 %IZHIML7=, (B 204)

@ vt

Sprague-Dawley iz~ v b (Sprague-Dawley . 44, —H#£ 10 JT)
(20, 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
sl OGSz, OTA ICX 28 MFEETEHEBEARALERNFFEHYTH Y,
4 3LE ) * 8 mg/kg REOOTAEHGRETIL, THENEEY 1 L&KL
HI0EAET L, BTN SN T, 134E41002 mg/kg AFE O OTA
BHERETIE, BEmICEEIREITIR R IR S iz,
0-250-5034+0.75 mg/kg KED OTA F5EETIX., &4E 20 HHCD
0-75-melke B GO REIY CHRIEOWIN RSN L=, 0.25, 0.50 34
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FOREIN U - HABREHEMRHES
OTAFEAE (2)

K O)0.75 mgl/kg 1A EK G REDELE Btz 20 HH O TOMRA
DiFETHREN NI b — X EEME > 72, 0.76 LEK TN 1.0
mg/kg (K HE &5 HE DR BB RITEEARARET, B0LBIT. 21
A 96 i 5 ILILE ) T 28 L 16 PLIZiB e Hit7=, 1.0 mg/kg (R E 5
BEDOIENR 20 HHOTII 2 TOIEENBEIRL TWi=, oo 72281k E
L Tix. 0.25 mg/kg KELL Lo OTAF 584 CHEEREN RGO

B OB & OGSO AN, (] 207)

Wistar-7 v b (Wistar, K, —# 5~10PC) (2 0.289 mg/kg KEDOH
BT 2 4 62 ST OTA H 48 BEfIfIC 2. 4. 6 X% 8 i [H5R IR
D&“@émto BRENOa-7 27 —F, ALP X OYGT iHMEA ML, 1
FERAENBO LN, (21 208)

s 6~15-HHoO Wistar-7 v I (Wistar, 4, —# 12~20 L) ®
B 016 mol/ LA h U 7 AP b LT (&%%—mg#kg—ﬁ&%
D OTA PohflR O b ot K2t TR 8 KTV9 HEIZ
mg/kg REHOOTAELH:, 4IRS, 9. 10 X V'~11 HHIZ1.25 mg/kg
RELHO OTA 58 ik 8. 9. 10, 11, 12 X U'=13 HHIZ 0.83
mg/kg REH-O OTAZLGHEE, YR8, 9, 10, 11, 12, 13, 14 P~
15 H HIZ 0.63 mg/kg K E/HHDO OTA L5013 OTA-OTA 1% fiE
% (0.16mol/L. kA~ VU U AHR) A xh L odlBiEch o7, Rk
DFHET, 7y b (—H20 L) (TEEE8 9 HHIZ-2.5 mg/kg A HE
O OTA #4LHE 8 X2 9 HHEICHRBERO K G, W ONCERE 89 O 10 H
H4Z-1.67 mg/kg KE O OTA Z 4Lz 8, 9 XL 10 HHIZHFIR D& 53
LEEBERBRAEmBINT, 7y MIETHER 20 HRICEZR ST,
BHEOME 1 IEY720 OFKRKICAEZITR» o7, OTA HEHGENE LT
ThoTh, BEIOEG K CIEREIZ ST TR I NN, &b
xSz, M1 IES 720 ORI OEIE, —H 470V OHEICKGFFS L

TN A B A, Ltk&llLE%tV)@Tri’JHﬁL%%z Jie VAR BB M OV AR % B 8 0D IR
DIZFRERED &K GFEERRD 572, 1.2 mg/kg KREIEEGDL ok
HREECT, RIRo il 0N e R G ges ~/ =7 (celosemia) 23& 5
N, ZEEDHIX, GEORBLERLTWSH(EMR 74, 205) , FEZl—7
T F 7=, FEEIZ OTA 2 1.25 X1X 2.5 mg/kg KE/HDOHETEH 5 mg/kg
REERE L, A% 82 HEF THAWR T v M 28I T 2 3 A Fm MR BR A [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, FENE 12 XiE 8% WD L, R Eo, WA 156 HEICHED
26%IZKFHIENBLE SN, £D O H 40%I1T4E% 20 HETIZHLE L2, (&
fE 206)

IR 6~15HH®O Sprague-Pawley-7 v b (Sprague-Dawley, iFIE,
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FO0REINOE « AARBFEMRAES
OTARHE & (%)

1 —HE6~9 L) | OTA % 0 XX 1 mg/kg KED OTA Z4EHE 6~15 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 holz, OTA O&EFSBELZITERIBICIL, EHE
5 BOBEARE, WERESLELORMHEXRENZNZEN 30 IEEPGIE (20%)\
6 408 (13.3%) XEL D28 (6.7%) D bive, BESLEL Ol o &
7 DENZEI 15 LH 6 L (40%) SLEMA T3 PE (20%) B LN, 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 He—6~15HHDO Wistar-7 v b (Wistar, #LiE, —#£10 L) IZ OTFA
11 %-0,0.125.0.25, 0.50 XX 0.75 mg/kg KE D OTA Z/HCTilE6~15
12 IR O R ST RAEFBERBR NI Iz, 0.25 mg/kg KEHE-
13 Pl b OTAFERE T, HEICIKRFE L CTEFEREEN A L, 0.75 mg/kg
14 REIHDO OTARGHETIIARICH D Lz, BEAELHEEEDHEICK
15 FLTREAD L, BEROEEHEMIT 0.50 mg/kg MKE#BFML@QH;AT&%?
16 THEIZED LTz, AEREHE., BEE OISO REN, &<Co OTA H 53
17 KB THEITIRF L THIML, OTA0.5 mg/kg REHOHED RS
18 FECHHMICEEREINTH - 72, AEFEIZIE, ML =7, Fﬁ%%@%
19 PHAR 4, /J\%EEI“ /J SEE . RO, AR E & OV /N mb%
20 iz, BHEEIC %774:5(@ DARFEAR “%’m&mﬂ/\x“i 7 Iss ) 3 R
21 ST, H*””@E”* 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 B8 o g o, 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 KHELHD OTALZ I 6,
29 7.8.9. 10, 11, 12, 13, 14 XiF 15 HHICHFERO®KEG I N, &I
30 20 EI H e L CRE ERIENBIE Sz, OTA TR I E# & O
31 WAEFHHE L, 2.756 mglkg REAELL EOHER G5 HE TR N R
32 &562%710 fear Ik Uik b iMoo WX, ik 6 HEE 7 HE
33 Tholo, (ZH 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 % iEiE
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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OTARTA &

(%)

g O B IR Bl RSB K OE B OB R ORABEENEINL 2, T
Mg, B, W ORR oA PRI A I LD

FHRRECHMAR O bz, (B 212)

@

D%

i 9
7S &)

6—2~H

o7 v (RVAEZ A v MR, —#F 1 80) DRIk 3

7

i Y2 D M Ko OF B ik (2 FH R A

~6 722 H1Z0.2, 0.75 X1 1.66 mg/kg AHE/H D OTA 7N 4 X %5 HIHHE

NG STz, WipE TN

I
=0

HLIE RSN -T2, (B 125)

(6) EEHELESMEICH S OTAFHEEE 1 lRUBROEMMNE (F)
AETEFE A FIE AR D OTARHM & 1 RO R 2 £ @R LI,

[F%Rm L0 ]
SCERY 2 h No.103 OFEFKVOALIZHONWT., BBHEMZEZEANICTBEBEEWETY
WThH ET,
zO FAUOSEXOUADEBRESHHRRBROBER (/in vitroidBR) (F)
Ay FE i< % < ER EM LOAEL NOAEL 2
1] (mg/kg (mg/kg
{KE/H) {KE/H)
PN EIYRER4RER] 0. 0.0001, <10 pM TH e fg{k 0.0001 uM SCER Y R b
IR RSN 0.001, 0.01.,  [H5E & DN AL EZ Bl 24 No.103
0.1. 1. 10 pM RDIETF
+ 1 uM THF Lok
SR & DR A R AR R
DK TEELGVH o5
LA o FA 23 55
- I REHI R OO IE 2 K
FITHERAICIRT
U 2255 52 R IF R B 1%
1A AR T Hm
+ 10 pMHEE T2~4 5 fu
] C 4 b RN
~ QY : NS % 2
HEs gl
ICR~ U A 24KFfM [0, 1. 10 uM + 10 pMAVHE i g ¢ 1 uM SCHER Y 2k
FEm (I TR = BN, A No0.216
#R3 A HIZ TG S R O PR SR A R
T8 e el i i
) . <10 pMBETHRER D
B (4THR4 R i ~ oD %8 T B A K
HEICTE (T (A skt Bt
A YE V] 1E83%. 10uMAEEAS
) 30.4%) i
74 ORRIR4FEE 0. 20, 40 pM |- AMIKEL A REKF 20 pM SCHk Y A R
S5 e E AR No0.622

- G2/MBIEI & 25 1 &

M A7 B L2 B N

83




© 00 3 O Ot I W N

LW W W N DNDNDNDDNDNDNDDNDNDDNRFRFHHH = B = = =+
D H O © 030 Uk WNHOOOW-TIOO0 Uk Wh ~ O

FO0REINOE « AARBFEMRAES
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- AEEFNIZDEGE
n
- DEGIZEIZDNA#
TR E B S
+ 40uMEETATR vy -
H2AX % O)RNAH 15 B
R SN == b |

- PCNAETF
- BRCA1l, RAD51,
PARP1 K& O*XRCC1H
Uin

- in vitro S E&

[F%R L]

c EBBRICHH L8R oo RHIE, REIVMHERIITEEHEAT
L7,

c 22~261THIZOWT, BBEMAZZEANICZBEWVWZEWTED £7°,

[ KIREMEER]
EBRICERA LS8R OBHOBESREN D LEDTHNIE, EH L
FHREWVDO TITR D,

[REEMESZ A
% 59 EIFAERICBITARRBICBWVWT, 0.1uM L TOSEIET~DEEIT
ARKEERS WS k%fﬁwbtt&b 22 17 B AR HIBR,

% 6 DARMOEDINENGINEIIMRESAKREZ SBEL T, 0,
0.0001, 0.001, 0.01. 0.1, 1 XiX10puM ® OTA TA v FaX— g
L72fES. 10 uM # CIF O AL 22 55 K O REME B £Z D Al B =R DR T % 35
KL, TRV AZEZI LEIFEMBEOBENEM L, £/, WX 2
~4 MR CHMAMEL L2, 1 uM B CI3IN o 23850 38 2 OVJF RE Al e

OB ENET L, G%LQW‘*H’? (Germlnal Ves1cle) ﬂ;ﬁ@ﬁﬂlflﬂﬂ@@iﬂ
A EEn Lﬁ_o ' i ) S A G :

H L q A

_ i A= A i LZ ] . ks N
B yHE 23 A 1 s il N A= | /\%\Jrééﬁnl i T 2 = ] \‘/}%r!fm OTA 1+
T 177 T TN v T N | =y “H/JH O 7T o = 1 - T 1T 11X 1o~ ~
NN - BN B 8 Ak (D2 BEREEE )05 X o 7 i BOL ] Fai N2 P AR
T I P T | = JT7 TN TR HE ¢ A= O 7o~ IS AREEN T
Z Ze iAo (SCERY 2 bk No.103)

~ % (ICR) OME#EM% 0. 1. 5 X% 10 uM ® OTA |T 24 B A >
¥a~—3 3 LT TUNEL % L5 R, 10 uM BETT K b — o 2 %2 3
FHEURBEED 9 FOREROMEBIER LTz, £, FEROMEIE~D
RHERAIZ, STBEEDO 83%I2x LT 10uM # T 30.4%2Hd Lz, HHEOD
AR &2 Z 24 300~320 fHERERL T 8 HlA v o N— o VR L
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Fe0m U - A AR FHMHASR
OTARH & (%)

1 TehER, 747 mx 7 Fra—rr 4y a~ODFRBICETETEVDHE
2 Mol BHEOMAEGBITIR 4 HEDO~Y 2 (ICR OMft% C57BL/I6J D FE%E
3 OIBRME CRAMEIR S 7)) T L7/ S, 10 pM LLBEHE 135 IR 38 C X} R RE
4 EENBENST-NIEOWI RN LT, £72. SRECHBRERICENE
5 Mol 10 M UHEBED R IRRENME T Lz, SREOEIIZ OV T
6 Y% DCF-DAICL Y ROSEBZHELZE A, 10 uM LLBLEETHEM
7 DA BT, L Bax L O Bel-2 et LR, LB TERLENT
8 N =3 AEHERF D Bax OEIANIM L, TR b —3v ZAFHE UL E RE
9 T 5 Bel-2 OFELNWA Lic, £/, 10 kM BETI bar FU T EAMAHRE
10 ® DiFOC6 BUA 23 i) &7z, (SCERY A b No.216)

11

12 [F% /L]

13 EBIHER g0 o ritiE, FEL VMBI TEERAT
14 | L7=,

15

16 [RiFEMZA]

17 ERIZEA LS HMEOBHOBLREL N5 DOTHNIE, WML
18 | FHBRBRBWVO TIXRV D,

19 7 X ORI A 0, 20 XX 40 uM @ OTA T 24 B A > % 2 X —

20 val LR, TN ENOAFHEN 100, 87.67 KT 74.16% THRLEE
21 O G2/M #HlE &L 7=, DPEG (differentially expressedgene)—
22 AT LT 20 M 40 pM TRV v AL A= F
23 J—¥ (ATR : Atraxia Telangiectasia and Red3-related) D
24 R DNA2 AW EE O BRCA1 DY@ kX =8 7 B
25 LAV NSO RADST OB YL L 2 B PR AN =R e N F X 7 B 5%
26 BULAUREEMULTE, 72, 20 X140 uM # T DNA2 KW~ — 5 —
27 O yH2AX O EREAICLIEMEMBEREE X X7 ERBL X)L,
28 DNA12 AU & © XRCCRPARP1, DNAEE Z X7 'HE® PARP1 &
29 ' RNA B % X7 E D RPA2 O P53 DX 28 7 BRI L ~JL R
30 Wi/, —J7. DNA &R TEMEIEER 1o PCNA (Proliferationg

|31 Cell Nuclear Antigen) & > /%7 BFH L LA 20 S 8 40 nM MLFEE
32 TP L7z, (CCEkY A b No.622)

33

34 XY X FNo.048R N THHEHENo. 112D & F L Tld, BH 4 3 RS
35 &,

36

37 (5-7) Ezsk

38 B BROM A2 £ 16 LR 17TICE LD,

39
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[#=5R L0 ]

HBHEMBEZE AN IBERZWETEE, £EARAXTO—HEELELTEY £
4., (88~99X— T DE A NA T A NEBSY)

R16 FTU9S5SFXLUADIin vitroEicEHHBRER

[#=5R L0 ]

F£16—10 [x5%] 225V,

ZEELE LT,

ARSI U 7o Ml 1 &2 B (23 % & ) Re ik

£16-1 MAEZAV-RAZERR
R R AemiExl S| OTA JRE AREHE AL 4 2 WSk
HEHACICHW =S pi3 H

y Salmonella — -
" typhimurium 0.0001 = =
J&  (TA1535. 0.001 Z v MEFIE S9 mix — | — | 1978 | (&
% TA100, 0.010 N 214)
w TA1537, 0.100
7= TA98H) pmg/~7
[ TALTOH L—k

TA1537

TA9S
1 S. 0.0005 -
I3 typhimurium| 0,005 Z v MFIE S9 mix = | = 1980 | (M
£ | AL oo - |-
% | 1alsssi | %50
= TA1537 pmg/~
L} TA1538 Lr—k

S —
& typhimurium 0.050. = =
i | STAL835. 0,100 7 v PPl 89 mix — | — | 1985 | (BH

TA100 o R ~
22 TAL558 0.200, — | = 216)
% | TA1537. 0.400,
2 TA98%EK) 0.600 gmg/
2 TA100 PA

TA1538

TA1537

TA9S
1 5 0.001 o

typhimurium| =~ — XS = _
i (TA1535, 0.003-3 NAAZZROT > FORRC | T T 989 (B
d TA100. | 0.010 S9 mix - | = 191)
2 TA98, 0.033.
x| LTA9T) 0.100 gmg/
L) T—A—l—@-@ 7"[/_ ]\

TA9S

TA97
# S—'b. | 0.037
j | LERRImMUZIUM g Z v Ml S9 mix — | = | 1991 | (zm
P 0.333-3 217)
g [(TA1028K)s | 0.991.2
7 pmg/ 7 L —
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Fe0m U - A AR FHMHASR
OTARH & (%)

5 | b | L[]
N L n i set OTA BFE 1R M A 2 BB STk
ES 1t
EMHALIC AW E=WE flis H
S 0.0002 n.d. +
ol typhimuriu| muM/2mLE _ T a-d- (TA1
o m 0.2 4 M/2m] OTAEL’\? > ]\?‘)Mkiﬁ‘%)ﬂ:fflﬂ ad. 535 1991 (% B
Jo (TA1535, 0.2 4 M/2m] falsl v Fax—av |, a9 ITA10 218)
o TA100, 0.2 pM/2m] L7z st 2 KEfH ad 0.
25 TA1538, | 9.2 uM/2ml TA15
" TA1537, 381k)
TA98KR) +
TA100 +
TA1538 -
TALS37 (TA1
TA9S 537,
TA98
k)
S. ~ 7 AR +7 7 NV
Sl 0L 0121, @Zg]? g S9+7 7% K B +
ﬁ: a %;2?)‘ ) Tt (TA15358E) . = | =+ g
;; (TA1535, | 5y —p8 |~ U AR S9+7 7% Fuie| _ 1999 (1?0)
g | TALS38. | (g, 0.3, <
E TA9SER) 1 3 mM/~ B AAEIZ M (TA1538,
: TA98KE)
| TALB38 b= L 2 JE SO+ F T
TA98 o e A
Fy NBEI 7 a Y — i/l
S. B _ _
{7} typhimuriu g _ "
I m 10~200 mg/ erAFDPI:I+GSH; v T 001 | (zm
e (TA100. 7L —k MieE, 7y MNiFlB GSHS- | = | = 129)
| TA2e3sH) BB 7 R
o - i S9+ NADPH-+GSH . t
= RCYP3A4,
#5 TA2638 HRP+i@me b /k %
v | Apbimuria| 25, 5. ¢ MIFBS Al HepG2 2002 | (B
2 m 10, e = | = 219)
g | TAosk) | mM/L
TA9S
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OTARH & (%)

S. _ —
typhimuriu o
m
n (TA100. | 0.01. 0.04. | 7 v Ml S9 mix (#Aifk) -
]% TA102, 0.05.0.1. | XiZ7 v MofkisaFmpme | — | — -
| TAl04, 0.2, OTA #A v ¥a—v g | = | = | 2003 gj}
;; TA1538. 0.25.0.5 L7c BiE(ZR 22006 UE | — | — )
e | TA1537, | mM/ ) = | =
z TA98, 7L — k = | =
- TA1535,
TA97at%k)
TA102
TA104
TA1538
TA1537
TAQS
TA1535
TA97a
g | Fscherich | 0.0001~ 7 5 MFl S9 mix | -
I 1a coli 1.000 B 1085 | (21
oz (WP2, mg/amLt S BRSSO mix - | = 21/6‘5“
o WP2uvrA | 93+=1000
# WP2 gyl -
ki -
g |5 |ZEtEkes 5 FAFEBE S9 mix — | = | 1978 | (mm-
e cerevisiae | 100 mg/LL
o (D3#) ‘ Ha2ls)
S D 1EPEME - 50
75 B mg/L
0-1~100
mglplate”
L—F
+0 BBE. — M. ndaT— XL
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OTARH & (%)

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

#&16-2 HEIBEEMRZAV-EGFEATESR
Al Gy OTA B REHEMEAL eSS 4 e IERAIN
TEMEARICH | A
W WE
e | CBH= — pSV.SPORTlaeZ
(¢ P 3
E;ﬁ ZILAME | 0005, 0010 — | nd = faiazesk | 1977 (2’25)“
%{g i mg/mlL ZEERE
st | U A 0.0001, \ S
yiogem | LS178Y | 0.0005, 7o bl | = | = | 0% mgmaLl | 1085 | O
MEIS TR 0.001, S9 mix RESlE AR
0.002:5,
0.005,
0.007-5,
0.010,0.012:5
mg/mlL
bR e TR OTA BJE AEHEMEA L ik A ZxHRCHR
TEMHARICH e |
W8
- CYP1A1,
~ U A CYP1A2,
B HE 2 CYP2C10,
. |
A | MR K | 0002, 0010 %I;h ggf N CYP3A4 (% OTA (B
255 | NIH/3T3( | 0050, 0.100 am Ckag e | 1996 223)
tk CYP | mg/milL e - CYP2D6 K O}
FEHL) CYP2E1 3R %
FHE LMo T,
AiEZE
SR
Fy A=
HPR
Bl R N L ol TN | I I B
rEy | AP P O SS9 mix 2003 221)
gL iy | 50+ 100 mM
ot V179 #ilf
1)
[FIRUSZS
SRS L S =
HPR |~ 277 | 35, 80, 187, | 7 v MMM (o | R
THK | 483 mM (3RF | RO 59 | (+) | ) :Sﬁb‘éfé@ﬁiﬁe
ERT\ yag s | M mix "
vk ’ - RENTRIR L,
1) (S
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[Fip¢EZS 2007 224)
RER |~y - 81mM Ll E (—
(¥4 |Z7x—~ |3, 8L, 183, 438 |7 v Bk S9) XU 3~188
syu% [LY5178/T |nM (3H5E)  |S9 mix ) ) oM (+89) T
A 2— K+ PSRN
)
+1 Btk — etk () 5. ndiT—FEL
#=16-3 MHEILFEHEXMREZAV:-Z2EAEEHER
R AR W) Fi OTA % EEME(L = 4 2 PR TR
EHACIC Y | ||
-
+ 0.012 pmM/L 226
. (B Uk E AR AR B,
”féﬁ Ay (012 0018, + CEx b aTREICE | 1997 |[(BFR 225)
P bk osv e (2024, 0.030 Y OTA OAEIEFIC
pmM/L Hi
0.005 ~ 0.015
e M/L T e A
H v, 0020 pmM/L
ITHREFEEH Y,
c OTAHEA V¥ a2
Ik NI A K — — 3 36 Héfﬁaﬁﬁ%
%%“ iRpsk SHE [0.005, 0.010 + | g [EAELRBOL | (B 226)
’ i) 0.015. 0.020 e,
rmM/L R ha TRk
» OTA DIEMITHEE
L
s FHRAN A LS T D
A K BB A,
TIFUT 4T A
MZEH,
i Wt OTA B AEHEMAE %5 s Z BTk
EHARICHY | &' | F
7-W'E
Sty ST
g | E RS L CREL L LD
BV He;”égé;ﬂ@ 5. 10. 25. 50 525 pmgmlL | 2002 (B 219)
mglmlL (24 B + |nd PMERHT DMK
fH oYz
B2 L o KRR,
— g ))
Yeth ik . 30. 50. 100,
Py CHO #ifa 160. 300 pg/ml i 1989 (R 191)
« By B K UV s 22
N RS _ ST
RO m (6 408 |0.000015 wr|”7 PITESO | |y ;ﬁﬁi(ﬁ X% 1000 |2 2
P b dep) mix b
%\ (BEN |2 k< %
bid, )
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OTAFEA = (£)

- 0.0001 gmM/L 75>
P B A1 7o Ye iR G
, . W, ey iRk,
Yu VAN
*éﬁg v 7% 0.0001, + SURATF =g, (B 228)
s (B 0.0005, 0.001 nd LT 2004
% .0005, 0.001, X v 7O,
0.002 + 0.0001 pmM/L T2~
mM/L oA
B~
0.002 pmM/LL T 4~5
.
TxA=— S o i Hf 77
Sy 0.0248. éééifz; | H?%meﬁﬁﬁﬂ
Ytalk |—V79 fla 0.053:2, 3 - N
B e RYog 0.114:9, S o kATl 532.4uMLEL LTl 2008 (2
U YU N AL IE S I W v '
b 1 4) 0.532:4, o
1.149.0.
2.476:4 pmM/L
+ Bt — M ndiT -2 fEL

R£16-4 A T45—42—HE&

R tE OTA B BN e A P 358
EHEAGICH | | f N
Wi=WE
RecT v g'su(btﬂfg 0.026~0.160 - 1975 (;Z;g“g‘
1 sos [HITrec), |0 gise )
BT M45(rec)
Fee
SOS %% | E.coli — | n.d. 1986 |(ZH 87)
- %3 E Ok
MTHbHhrry s R S
SOS it | EcoliPQ3T |1, 2. 4mM + | |C (lox©) 1, OTA 1004 | O
DEGEMZE BRI
RKXET,
BALB/c i~ o
DNA —A& - - A8 IFfHiREE A v o (B
BT ;;;’gg; 10 pmg/emil tindl o4 < DNA 1985 232)
HIRTE — ARSI,
Fyx A =—
AININA KR 25, ?gc;lﬁoo‘ 200 + |nd. |+ 200 pmg/mlL T
DNA —4|— g3, [FE8H P (BIR
BT 1986 | 533
5 i ~
A ¢
vy )RR OTA & NG e i SR
EHARICH | & A fak
Wi=E
DNA #| v kTl
2R
(22 5 1Ak Do s + |nd |- mRgtscEE, | 2002 | G
7 v 4)|HepG2 2479, D25, 219)
0.025, 0.030
#mM/L
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B0 MO - HARTEHEMRAS
OTAFEA = (£)

DNA ${5 . + S9 mix IX DNA &5
(=2 2 o | 4’3%}}1@" 0.000001, Z MFE 89 | | 4 %%%ﬁo | 2003 (M
7o) MDCK #HiZ |0.00001, mix . %Eﬁiwmm:#zkéﬁ 234)
0.0001, Yk % 34,
0.010, 00,
%00 pmM
+ 2.5 uM LIk 24 FEH
THEFERIKT, 7R b
— > ZHINN,
- 1W##o> OTA ALFR
S g m T 500 mM/L LA L CHY
DNA #1/5 Xfi; B I, 2000 mM/L
(24 b~ it 5k V79 T | na|C fre fr FCAE
7 /'E/l)) %EH@ \Z DNA ?E\{%@i%'ﬁﬂo
- 24 WD 0.5 mM/L
Pl OTA i CH
#\C DNA #5800
L. Fpg/sic ko4
TOMETHM,
0.500, 1,000, RO b A RIK o
2.000 Tl 235)
pmM/L (1 R ° . 2005
i) 0.00025. - 1mM/L ELECY7 R
00005, 0.001. b= AR,
00025 - 1Ff OTA a‘i@jﬁf‘
YR D ML (24 B 1000 uM/L THEIZ
DNA #8155 % — g ) N DNA #5508, Fpg
(= A M3k CV-1Hila n.d. | % O"EndolIIl ALH#C X
7 vtA) D & ToMETHEN,
- 24 Gl OTA IC
X5 DNA &8N
TR Lo T2
23, Fpg WUFRIZ L0 4
T O ETHM,
-OTA Ic k% DNA#H
DNA #1655 147 BoARES H o
gz e mgn 0,025, 0.050. T, B8
(;j ’z/4’§ %tm% T o100 T |nd | Fpg KX Endolll 77| 2005 | 35
AmM/L 7E F i DNA #51
.,
E b
- | CYP2C9 X - JEFEHANTIL OTA
1(35 i %{f I+ OYP3A4 1202 52\0%();1111\/([)0\ ERCYP2CO | | | PRREEACKL. | (B
7o) EERSE T XiE CYP3A4 - CYP2C9 #HUC L 9 236)
7= NIH/3T3 200 uM THE,
Rl
DNA #55| v MRS PN
(24w MEH LR 0,100 smM/L + [nd|- EAEDHY, 2006 (2"3'7‘“
7 o) | (3h) )
AR LW TE OTA B RS 5 A SR
EHARICH | A fak
W
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- 6 FRRECIEkEM:,
- 24 [RFfE]CREMET, A
DNA US| e FE DD Y,
7ok A) v B ) fﬁé@%ﬁ%bi}%‘fi DNé
IR DELI S A — D %R
IJ7L':O
- 3 IFECIE S9 DA
DNA 48| e |50, 100, 200, |_ cf éﬁjﬁ? ggf E - -
(=45 1| & DI 00, 600 mM (6| 7 7 M S9 . PR 2007 | G
gy | P HE2 oo mix kD (L) DNA 239)
5. S9 FIE T D Fpg
TIEAE B,
DNA #1/%| CHO i 0'(23‘ H;%‘) 1 mM, nd | - FBEGARICEE, | 2009 fﬁgf
ACI 7 v b
ey | O T 04, nd|-1mM CHmaiE | 1984
| B
A%?%ﬁ ESH’\??X 1. 10mM (4 (;;Zf
RS ok 2 ) m : nd. |- 10mM THIlAFEM, | 1984
i
0.0000025.
i _ _ 10.000005,
ER] (344 T > o oos. + 0.025 pM-mg/LUA | (B
DNA MRS nd | o 1985
Pt o 0.0005, 0.0025, TR, 216)
0.005. 0.025,
0.05 pmg/mlL
+ 0.001 gmM LI k%
F344 Z > 1 |0.00001, FRAE R,
i 0.0001, nd- | 0,00075~0.001
e 0.0005. wmM THES i
DNA 0.00075. 0.001 P, 1997 | EF
ARG #pmM 2
- 0.0005~0.001
72 ERE L 0.00025, pmM T A EKFIIC
iz L 0.0005. nd. |y
0.00075. - 0.001 #gmM B4 F1%
0.001, Fa R,
0.001:5, 0.003
#mM
REH 0.00005.
DNA &k ;%E?’;%L 0.0001, nd. 1998 | G
HER A 0.00025. 243)
0.0005.,
0.00075. 0.001, _
0.001:52 @mM/L
(24 B
+ 0.0005 pmM/L VL 1
b Rt i“iﬁ%f@%ﬂiﬂ@f“%ﬂiﬂ@
REf |#RE LR 0.00005. " )
DNA | Mt 22> 0.0001. ndlp &M% pmM/L T 2000 (j,;zja
BB |5 66 E T |0.00025, K )
4 1) 0.0005, 0.00075, . BRI T
0.001, 0.0015, 0.00005~0.0005
0.002 pmM/L (24 #mM/L © OTA )
HERED) FFHIZ B
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OTARFAlE (%)

TRat,
. b~ ARAH
u . S /"\/\ ZSEE\
%i/f% UL |5~10 pmglmlL — | nd %gﬁ(’;ﬁmg’L THAT | 1984 (2 )
STEETE |(PHA i) e
- S9 ET THWE
WK | o Do P S b se | |, |#, ﬂ?if{z;?rf ¥ oge | B
Sy " PSRN I mix + 500 pmg/slL (A 191)
(2 REH) o
%
P,
R EWTE OTA JRFE HREHEMEAL e i S
EHEARICH | A ik
W-W'E
OTA%Z v b . OTA
ket | e U 2% 0.000001, WU LA T B (B
Sy IRAsH (ke 0.00001. faessery | 7T g;g%%%} 0.0001#m | 1991 218)
0.0001, ¥a—i g g
0.001, 0.010 L7 + 0.010 1 molsaM/L
#m molM/L ﬁ)ﬁ%iﬁ‘ﬂﬂ fﬁﬂ@%‘@o
filigkYeta |7 o ~A hP=v - FRAEFROWD (B
oy thAH Bk 0.0001~0.002 |« 7op g, | T | ™4 |7 b—s xoomm | 2004 | s
#mM/L
iil;; 0.024-8, Zw ML || |- 2.476:4 pmM (35
¥ REEX e 3 ==
i/ S —v79 4 |0:053:2, OV S9 mix Jiuksr2d o (B
Sy A e 01149 2008 | 9
7 ERY LS e 7w MK | | | - 0.532:4 pmM (3
’(‘ 5] Y. BN SEEX it . = :
i) 0.532.4. OV S9 mix ks =es
1.149.0.
2.476.4 ymM
+1 BE. — cBME nd o T—FRL
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=17 TS KEXEUAD in vivoBloa Mt RERIEE
Wi | A m“%?‘& o e E B
Hik.

s AR R OB R BT D Yt

o Swiss [0.001 pmg/kg RILH
ZER e % HR,
BB bk w14 | T | e ase ARS (1521UKg hay | 1994 | (BT 240)
H 4] H) 1 OTA OB a2 HEIZMAT-,
~ A 0.001 ume/kg c BRI EL OSSN BT DYt
YL@ RE EBEN [ o B,
i NN (=Y E N - + AR 1994 | (B 247)
i iR E«%ﬁaﬁ%@ﬁ‘ 45 AR él)té? v C#E (10 mg/kg K&/
X OTA DEELFHEICIM AT,
v A 12 35\ T e A b Yo

Yt iR F344 7
e T DV N

RKD IR O8N, #Et

2R
1.000, 2,000 M7 L (DNA IcEsEmse L] 2005 ( 248)
wme/kg KE, 5

ROWETHLNDRE)

&
., sESlR O, 2
1A [
0.6. 1.2, 2.4 I —
Yo L BALB/ mefke (K. H HL?ﬂHHL‘L\—%U THEKRFIZ etk
ﬁ%% clE~ v I + et BE (A, Uk, U7 2008 (B 249)
2 e, 24w A RR) o
eIz &R
Ty A
==% 0 25 50
- s [0 25, 50,
ﬁfﬁ?;az;gj@ ;_ 100, 200, 400| — |- 100 mg/kg Lh b CHufaFEME, 1985 (BB 216)
it Lﬁmg/kgﬁgﬁ\ feS
s |
DNA {15, [BALB/c o5 malkg (& - 24 FRREIR IR, BN, N
— A& O~ U ALY DNA P
i 7o o TR D onr, 1985 | (B 232)
U ¥ il - - 48 FER ICIZBNE CrXmEIE Lz 23T
HiTk i

TEHE YR ERPRD NI,

DNA 15, [Wistar [0.29 mg/kg £

—AHE Ty [E., R T R -

" MR (. 48 BRI + i & I © — A SH BT, 1986 (B 250)
ToAHY R lIZ 12

YRHE  loPE @

95



© 00 1 O U =~ W DN =

e e e e e e
] O O R~ W DN = O

FHe0ENUFE - AREFTMRAES
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s | e | OTARE B g e N
ik, I
- g A Mg ¢ 0. 500 pmg/kg LA E
THEKFH7: DNA HE,
0. 0.250. - BTl 0.250 pmg/kg LA =T DNA 4§
Sy b (paas §Q500\ %, )ﬂ%ﬁkj?‘ﬁfixbo N
7w |. 1.000. 2.000 + Fpg @ﬁ%ki ) %Hﬁkkﬁé‘\ DNA 2005 (ZHR 248)
% ety B ASBI U 7= A%, R % OV B
B 138 faCix Fpg ORBIIRD Lo
i 506, 2 i@ =
& - BH#ETIX 0.500 pmg/kg LA - TDNA
HGDHEM L KM TN,
o 7. 008, 0, - Fpg MURIC & U 4T O R SR
ot e -3 melkg (LN KOS DNA 855237 5, 2005 (B 251)
. |7_|: A, #&o, 438 < Z R BORIITRRD HRh o
A -
I LN
o e g MRS - AL CIE OTA IREZICIKAF L7, | 2006 | (BH 252)
s |10 14,21H - DNA 81,
[l
F344 0.
Loy (gPt 0.36~0.38 - HIMBEEISME M Spi AR SR (RSHIE
iy [delta  melkg KER DA EIRMB % 541, FIREE B 253)
F ot 7y o, 480 - ORI DNA O R ENFHEF S| 2011 R
k., ME 135 TWDHZ &R LTV,
B, —FF
%5 T

£ Btk — etk

@ BIFEREER

- /n vitro RE& (F 16—1, 16—2)

FEZ HWTZIE & A EDEIFZEIRE B (Ames #R) TlE, RSO
HIEIZD 05T OTA ZZEOREBIIRO N1,

PIVERTHERE S typhimuriumPyphimuriamTA1535, TA1537, TA1538,
TA100. TA98 X% TA9T K% I\ 7= OB IR ZE B BBk (0.1~500 g
OTA/7'L— ) OFERIZ. 7 v b XFI b2 X2 —Fg S9 Xix HepG2 #lifia

(b g2 A SkeBs 38/ ia) Bk Sz L A MREHEH LRIz 0b T [2
PTHoT(ZM 191, 214, 215, 219) , Wistar 7 v M #MEZE A 100
uM/L @ OTA & 24 FEfEGEE L 7=t ORI (200 nM OTA /2ml) % v 7= 4
B OHEIFEIRERRAER T, S PyphimuriumtyphimuriumTA1535, TA1538
S O TA100 BRICEB W TIHIEDFER DS B (Z W 2180, R USEMHEEZHWT
Ll S 2B 0O Tk, S PyphimuriamtyphimuriumTA100, TA1535,
TA97a, TA102, TA1537 X UFTA1538 FRICEBWTREMETH > 7-(ZH 221), F
7. NADP b ic7 7F% RVBERM LIz~ AFK 7 a YV — LFET
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EE0EINDEE « HARFELHEMHAES
OTAFEAfE (%)

TR SN2 AR TiX, S _typhimurium-FPyphimurivm TA98 (403~1210 pg
OTA/7 L — k), TA1535 XU TA1538 £ (121~1210 pg OTA/~7' L — k) Tl
it CdH o7, OTA ZIWRML TWRWHFMETFTTIE, ~VABKI 71 Y — A
KT Z7F% RUVBORBEBIZ PP DOLTRIETH T2, EHOIT, B 7 a Y
— A2 DT 7% RUBBIKTF7: OTA ORRLAREY 0N 2IRE B 2 3hE 9 2 A]
REMEDRSH 5 & E X T (R 130), BIbA P LRI LEZERH D S
typhimuriumTsyphimurivm TA102 & O TA2638 #K% H U 72 OTA O1E)F

R FARBRIZEBNT, Ty FOFEE L IXBEo I 7 a v — AEL<1T%
U — b, Arloclor 1254 HLLIZTFH% AV T CYP Z#iFE L7127 v T
S9 Xtk k CYP3A4 Z W RENEMEALOF I DD 6T, FERILREET
bol(ZM 129, 217),

KIGHE E. coliWP2 k(X WP2uvrA H@E(ﬁ \ZEEREE S, cervisiae D3KE % FuN -
OTA OIEA5F-Z25R75 B ER D #t . 2 X B REHEH LB HD LT
e Ch o7, (M 214215, 216)

LRI AE Ve OTA O s 2R RRBR TId, L5178Y Ml (+
U AW Y SRR RRIRRR) AW T R Y 74—~ TK 3 BR&K T VT9
Ml (Fx A =— A2 2 —ilMatk) 2HnWce A2 Fr -7
=V-FRARYVARIVINV N T AT 2 T—Fedrd wb R 2 R YR RS
w27 = 5 —2 (HPRT) 2258 FEABRIZEB W TIL. Arloclor 1254 TiFiE L 7=
7 v Mg S9 12 X 2 RENEMHLOFEIZ DL TRETH -T2 (ZH 216,
221;222) , C3H #ila % W 72228 R BB i B W CIIRRETH » 72(Z R 222),
—J . &k CYP (CYP1A1l, CYP1A2, CYP2C10. CYP2D6., CYP2E1 XX
CYP3A4) A A L7 NIH/3T3 Mk (~ © &5 WAGHE L OMpatR) Cidmsi:

DOFERNZED (B 223), £72. L5178Y fiffuz Vi~ 2 7 ¢
—~ TK B & OV V79 filia 2 v /- HPRT 225828 BEABR T W0 3R 0 %zh
T T HRMEDPHRE SN TVDN, HEHERICHOVWTEEIL, ZNOOMT
HRFE AT DR AE % OTA 75>f¥"3§ LTWARERTHDL EELEL TWDH(S]H
224) ,

- /n vivo RE& (F 17)

E344/NSte-Tglgpt-delta)HT v + (F344 -Tg (gpt delta) 20, e, —#EE 5
L) 120 XI% 5 mg/kg &l - 0.36 mg/kg %E/H Mt : 0.38 mg/kg A/ El)
® OTA 7 13 HREIEEE R G- L. Bk BAREMEDNHRONIRER, K

20 ZE(RNIC BT DB a2 RFREEZ RS BT, gptifa & QFred/gam (Spi-) %o
TUET 7=V NMERR A EICEASNTWS T v b, gptilfnfFE L AR—%—& LT, B
KRR R JERE . (B R L 7L — A3 7 ) BRIETE, Spi-k LY g U TIEK10
kbLL T ORKEREP R TE D,
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Fo0mE N - BARFEEEMFAES
OTAFEANE (%)

IR BLRBEFE O B 728 INEERD b/ o 7=, B Shli L7z DNA Fo 8-
OHAG 1%, OTA FEEDOREREL OTA BERECHEBERZN -T2, FED
X, 7 v MZEITDL OTA OFEBAEMITIT DNA HEREELTNnD LEX
oo (M 253)

Q@ FBEAEEHBRRUV/PMZAR
- /n vitro B (F 16—3)

B MU SR (R, Zodk, 6 AdcHel) AW ER R ERERIC )
W, PO RE RORAEROBERFEMEEINTZER 227, £,
vy (FEAH., MERIAI, 5 80) U v SRz AV 72 e R B HE R B IC BV ¢
OTA IIGMETH -7z, (M 228), V79 e Y o3l (s, B
Pl Zloisk) AW RAEKREFHBR CIIBEETH 72, WO Gk R
HWRBRICBWTH 7 v Ml O S9 (2 X 2 REHEM LR EIIRED bR
o T (B 229), /EERBRTIE, OSV MR (b K528/ im i sk i
BE). SHE flifid (/22 & —fRdsRAIafE) &0 HepG2 #ifa (v AFAHIE
FSEAIIER) & Wi Tt T > 7=, SHE flaick T OTA OfEM %
TG R, MRAN VY T NRE B & IR ONE & 7 7 F o oEAR
ENRBDH LN, (B 219,225, 226, 246, 247)

Hl kY ta o RS BRI 2 W T IFIBCU LB i 3 D S9 mix 12 K 0 iE M L &
7= CHOMifid (T % A =— A LA X —PIEEEMIaE) KOt MU >l
WRC~A Rz TR L7 72U 7S iRV T OTA XM ofE R T
o 72(BM 191,218,228), —J. CHO KL O VT Ml A v 7= 51 oD fifi ok Yy
OO R HERER TIL T v FATIEE K S9 mix OAMEIZ Db bR RITREMET
HoT(BM 216,229), ¥~ b= THD PHA TR L7zt hD U k%
DT iR G R R DR R D2 METH - 72 (S 245),

- /n vivo RER (R 17)

F A =—ANLAF— (IHRE. M. —# 3 P5) (2 100, 200 XiE 400
mg/kg KB OTA % 50RO B 5 U 7= ik Ge €0 73 R 22 HaakiBk o i L1t ¢
bol, (M 216)

~ U X (Swiss, PERIAH], PEECAH]) 2 0.001 pmg/kg A/ H O HET
OTA % 14 B—OTFA 2R 5 =<7 2 OB BEMIAE (N V(T RHEHHET
45 HERE O #EE L= 205 5Ha O R 2 o 72 Ge iR 22 5 3 BR
DFEFR, OTA IFYREARBEELZFHEH Lz, ~ U A2 OTA & FARFICHRLATH
HTAaNE BT ES I A ZIREERGT 5L 260 OTA ORZ2IT,
B STz, (B 246, 247)

BALBle~ U A _(BALB/e, K, VEECAH]) 12 0.6, 1.2 XiE2.4 mg/kg AH
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| 1 DT OTA ZJEIENTE G L, 24 RRIHIC & 2% Lo L 7= B B o Yt
2 iz, HEKREISES. Ik, U /&ﬂaﬁkﬁwk%&mok,ﬁ RO B
3 oo (ZH 249)

| 4 E344/INSteTe (gpt-delta)-F v b (F344/N-Tg (gpt delta) | M, —BE4% 5
5 PB) 12 0 X% 5 mg/ke flBH(HE © 0.36 mg/kg {AE/H . M : 0.38 mg/kg {KEH/H)
6 ®OTA % 13 HEREEE G L, BB T 2 8EHENHAILNT, invivoll
7 LBBEEER TR, &5 4 HB I AL T H 5 BE-E SN E 11 R
8 BT, OTAFER G- D5t BREE & He~_C Spi B BAKBEE O B RN b,
9 DNA @kﬁw BRINTWDZ LRSS, (B 253)

10

11 @ DNABERUEE

12 - in vitro BBR (Fk 16—4)

13 HIE %2 H\ W7z Ree 7 v 2 A K O*SOS #lRICHWC, DNABEEORER L LTE
14 U5 DNA BEZ R TIEUIS O oTz b a‘é%&ﬁb&w%%mt T D
15 ﬁbﬂé@éo BB DHEIZB W TR bz OTA OBEMEEMHEIX. KEEE & I
16 WX VBhIE &7z, BALB/c ~ 7 A@MREEEE AL o OF CHO AAE 2 =
17 ﬂﬁ?éLiEi%%ﬁéﬁiﬂ@@ in vitro R OFEFR, DNA —AKEUIWARD 5TV

18 (B 87,230,231, 232, 233, 254)

19 in vitro ~NEH DNA GRGRERICE D . 5 L7 DNA OBEENT v F XD~

20 7 ADPUREEE TR, 7 & B B AR N e MR ERAIRICER D B

21 2. (BHR 216, 241,242,243, 244)

22 ~ U ARHESE A, CHO i, MDCK il i —— B sl — & Y

23 HepG2 fifldz M2 invitro 2 A > N7 v A TIEBMHEORE R G O T (S

24 219, 234,236,240), K/ LTI REY IV DNAZY av 77— (Fpg) Xk

25 T FXZ7 L7 —% III (Endolll) |Z X AMEEMAIAALTEI A Y T vtEA

26 Mk, V79 Mk, CV-1 Mipe (B v 2 F—R &b iiark) . HK-2

27 W (b BRI SEAIAER) 2B WT OTA [ £< %2 L %5 DNA OfEENE

28 BlCHEMm L7z, £7=. V79 filila s HK-2 fifiz >\ Cix, OTA #F<FEIZL-

29 THIIEANTEMEEERE (ROS) NN 5 Z & i b, 2 b O FIX

30 OTA 78 DNA M OMBALEMiZFHE R L TVWDH I L2 RBTIHHDOLE X %zht

31 (MR 235,238, 239),

32 NIH/3T3 HifEIZHB W T, 2 Ay T vEAIZL Y RENT OTA KFH72

33 DNA 550 E ROS O & ORITITIAHBEEN RO b vz (Z/ 236) . F7-.

34 HK-2 fild 2 ROS DA IR V¥ —ThHHHMLHDO N-7 & F/-L- AT

35 A THERT 5 & DNA HIEME L 7= (B 235),

21 Fpg XJZEndollliZ, ZNEFNDNADOEMLEN=7 ) UHE TSN ) 2 VU8
L CHE L., abasicsitelN T& 5, TN Ay M T vEAICLVDNAEL & L THIEREINS,
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b N MEE R R I B R A A 100 uM @ OTA &3t 3 s+ 5a X v |k
T oA DR, 22 LT, 28 oL THMETHD . OTA e b
DNA [ZXIFTREBIZIZBEKRENRBD bz, (/] 237)

- /n vivo B (R 17)

BALBle~ 7 A_(BALB/c, M, VEHCAH]) 12 0.002:5 pmg/kg RE D OTA %
MEEN T G Lo B Ci, g, TR OVE RO Ml 2 a7 v U ik
2 X AT ORE R, BE5 24 BR%1C DNA —AKSHEIT 20 S, BTl
48 WifEth . AT CI% 72 BRI 1C DNA —AR$HEIRHIEE Shiz, (Bl 232)

7 v b (Wistar, K, VCECASEH) 12 0.29 pmeg/kg K E D OTA 73 48 By
12 B O G S Wistar s p il &R G E IR S 72 i
OV 2 1L DNA —ARSHUIW B O bz, (B 250)

¥344-7 v &~ (F344, M, —F£3P0) 12, 0, 0.25, 0.5, 1 X2 mgkg &
FH/HO OTA % 1IC 5 Hial, 2 BREFRERE D5 L, K&&G 72 R %I
ER LT, aAy T yvAIZED, HlE, PYEL OVEBEMAE TiX 0.5 mg/kg
(RE/ H LA B NS B g Tl 0.25 mg/kg KB/ H U EOFRGEICB W THEK
fri)7e DNA HEOHEMBED b, 2 Ay M7 vEAIZBWT, Fpg Lt
(20, Blg & OWFigO ML DNA 5 OBMMRFED Hiviz, (B 248)

7 v b (F344, e, —#F 5 P8) 12 0, 0.03, 0.1 X% 0.3 mg/kg {A&H/HD
OTA 78 4 BERIE OGS, RS 24 BgIc L Fxahniz, —F344 50
—HE DTl R OB g O Z AN Ta Xy T v A 2 Eh L7-f%. Fpg
12 & DA 2 ISA AT A ICATO OTA & T DNA HBEDIRENNTL &
DIPMBD LT (S 251), 7 v b (Wistar, W, —#£5P5) 2 0.5 mg/kg {K
H/HDOOTA N 7. 14 X% 21 HEEENERE S, KBS 24 FER%IC L 7%
iz Wistar—7 b () 25T d  BFlR. B ORI O ML 2 2
v T A ORERIZETHETH - 72(ZMH 252) ,

(8) BIEHMITHD OTAFHEESE 1 IRLIBRDEMIE ()

(BE5—1, 5—2R0°6— 37T HRSZI0,

(6-9) Tt (FRREE. RESME)

[F&R L]

[Pt Eett) OIEEICE LE LT, RIEILIEOFER I TRMARRL THF&ELZ L

TV FETT,

@ s
E4PZS
SwissICR-~ U 2 (SwissICR, MERE, —H#E4T 4=68 VL CHMERED 4 20 JL) )
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IC—OTA Z% 30~6 mg/kg AETO OTA ZEFENHEERE L T 24 FERI# IS
7«<{4w> F—= R Z2ME LR, F—33 072 OTA OHEITIEIEL TR L
7oo WAL A b LA ER{bR) DNA 85K O] DNA EE o—@rERE S, /)
M, REMECE. RS, MM, RBIRE/MES K O NG/ IR b vz, (B
255)

AN

Wistar 7 > b (Wistar, B, —#£4JC) (20 XL 0.290 pmg/kg ARED OTA
2N 48 IR 1~6 WM, sl &G Sz, 4 HHZICOTAZ &5 L7
v N OEREDECEAD Lo, BEEKOEKEIT, OTA FERG O REE
EAEET DT, MEO OTA I TRFKRFIIZERE S L, 6 HE#% D OTA
/&%r“ 1B L% 0.100 nuglg L7e-7-, EE4 BEREZICIIMNOBERET 2> > 3 F

WA L, Y == VT T = TA RIS, o A RRRENE
Dﬂ\é EEBZ b, MRRFRIBIEOM R, WEMABOBENE D b,
(=M 256)

£344-7 v 1 (F344., M, —#£10 PE) (2 0 X% 0.120 pmg/kg K E/H D OTA 73
10, 20 X}E35 HHmMHIR OGS, KBTS OTAO)VEﬁHﬁMﬁf\Ehto
10 H &N 20 HREO OTA #5012 X0 . KRIMEE. /IM8EONMER O 3 D DHKf
AT BN T A E 4y K OVESRE & 5> © LDH & Y N-7 & F/1-B-D- 7»:47‘
=X —BOEELE RIS b5 X LAFHX—F, =7 ~-Ca2 /Mg2”
ATPase, 77 =27 X ) XTFHX—E K OYGT OIEENEN LTz, 10 HREIX
1320 A B OTA ¥ 5-TyGT i&FHIL, 3 SOMMERIC I T OTA FEH G- xR
REICHE_A B LT, 35 H® OTA #5-Tlx, 1F& A E DOEEFETEMEN %
FREELRI U LUL E R oT=, (BIR 257)

SPEWag-7 v I (SPF WAG/MBL, M, —H#£ 10 IT) O-m—£12 s CHin)
K ONEfin—27~30 7> Al () -2, 0, 0.070, 0.340 i 1;.680
pme/kg RE/H O OTA 28 4 HFR MG O &GSz, MO 1;.680 pmg/kg
RE/HD OTA #HHE T, OTA FEHE G OXFIREEIC LA~ E 70 50 1 B H N A3 A
bivic, OTA HERETHMEAE (NMEEE M O O REAAIER) D22 Rafgpe 28 PE )
PO B, AT v h@ 0.340 pmglkg KE/HLL D OTA &G & ET » b
? 0.070 pmg/kg AE/ALL ED OTA £ 5HEIZIB W T, HRREE & FEAHEFHRIICH
BRBEMNR AL, (B 258)

Wistar-7 v b (Wistar, #, —H#E 8 %) 12 0.289 pmg/kg AH/H D OTA X
X OTA B ONEMRERFZED AR Vv —THDH AT b= (10 mgkg KE/H)
DEAKIZEY 1 HMEREEGE I, BEDO N-XAF)L-D-7 AT F g

(NMDA) Z&EY72=v k 2A (NR2A) K} 2B (NR2B) # X7 ED
BWENFHR LN, OB E B SRR L el L C OTA %57 » h T
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IZ. NR2A X OXNR2B I[ZH BRI DNRO bz, #ED NMDA L& 7% —
LB IRRIC BT 2720, RRAEREIC BT S ATREME B 2 b, ><7
F=21% OTAICL V3l IND NRZA&U NR2B g/ #HE L=, (&
FE 259)

@ RESEMN
- in vitroitE&

b (R MR, 27~33 5k, AECRHBY) KAEM A 5B L 72 BiEZER
% Invitro T OTA L858 LI-RER., LA L RADERETH D ROS KO 8-
OHAG MFEAE S L7, DNA HEISEICFR Hy-H2AX FEOME R A > 7
v A OFERIZ, OTAIZL S DNAHERALTWD Z & 2R LT, Hilikk
HTHsH N-7TEFNL-L-> AT A (NAC) THILHT S L, OTA ITFHESN
% ROS 723/ L, DNA & bl <7z, CDK4 XA 7 V> D1 # v

JBEORBENH L, Gl WIBIEDOFEE L & HIZT R F— ZARRO BT,
INDORERIT, —OTA- Db MuEHIIRIZRT 25 OTA O F ML IE—ROS pEA,
f2{bH) DNA 5L G1 HIBIEL T R b= ANEE L TWDH Z 2R L
TWiz, (M 260)

- /n vivoE&R
<R

Swiss—~ 7 A (Swiss, M, —#&£ 30 VC) |2 0 X% 45 mg/kg EHEHAE/H D
OTA 78 50 HFIEENI G- S v, EmtEndi~ e, REHMN, MiRES.
e Y > o RBREL, Bt Brucella abortus HiREARE X Y ConA P IZ X 5 ik U
VRERONEACISIT B W THEZITR D bl o7z, (ZH 261)

BALB/e-~ ™ % (BALB/c, M. —ﬁi 8 L) (2, 0. 0006, 0250 Xi¥ 2;.600
pmg/kg fik (0, 0.001, 0.040 X% 0.400 mg/kg AE/HIZHHY) D OTA %5
Eofiplls 28 X390 HREIEETH G S /- —(0—3—40 U400 pelke (A H/H
A4, 250 pglkg EEFLL B OTA $e5-8ET 28 H BH R 2,.600 pmg/kg fkt
® OTA 5T 90 A BICBEEEN A Lz, &gt o OTA REIX. HEIC
FARE U7z, MER Y V8RB EEIC OTA OFEII -T2, AMmERBIC AT
RO BRI o123, 25600 pmg/kg kO OTA #5H#T90 H HIZ, OTA 3
F 5 O xR LA~ OBUC A B 2 A (8 20%) 2o bi/c, 28 HH
O F TR O T U o ERIZEAR i&%ﬂfmwto 90 HHIZ, 0.250
pmeg/kg FABILL LD OTA #% 5B CTHREBEICHE X TRYLMTH S

CD4*/CD8 fifid DA FE 22 I N . CD4t Y CD8™ il o FI i
DR BV, ZiE OTA 2T M ORI D ME~EEST D L 2RI LEZD
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N7z, 24 HEICKARE10ED~ 7 22 b Y UakiiEk (SRBC) & £ 5- L. 28

HIZHHIR 2 W T 77 — 271512 L 0 BT SRBC FURFEAEREDS TR R D V72 5.
BRI 2 PUREARDIK TRARD LN, —h, OTA X, A7z W
7 A )L A PR BRFUF Ttk L=~ 7 2D MG T HIRMMIC B A RIF S 2o T,
IS ORERIT, OTA ZE T~ U7 A DFFEDOREKIEE 2 S, g
OTA |ZEZ OB WREME TH D Z L2VRS Iz, (B 262)

o BALBle~ U A (BALB/c, M, —#f 3 L) I 28Ep2- i HT =0~
OTA 7% 0.00018 (®HHEEE). 0.030 XiL 0.200 pmg/kg ik, T 0.005~
0.030 pmg/kg KE/H O OTA fBEEIZ/2 25 X 9 \C 22T 2 RS S
7o, HAEHZ D! %@J%i ECRBHEOREMICHE Shic, WEmITAE# 14
Nix 28 HEICEFE S, EmERBRAEREI Nz, 14 B BOREMIZHE W
T A H@Hﬁﬁilﬁ(}%h%M@fHH%& WZEITEO o7, 28 H
HTIX. 0.200 pmg/kg filklD OTA 58D W B 30 T i i 5 & KX OV
faE XX RBE D B IZ X TENZEI 20% KT 67% M L 7=, 0.200
pme/kg fAELD OTA B G-EEO R B CIix, MUE T Mz CD4+ % O CD8HHif
B RREED] E@J% ZEHATRUMEINIZ & o 7203, T Al A oo il e B S OV figk o
ARSI EITRE D bivie o T, WEM O FIESUIMIR Y > "EkD~ A R
T :iﬂ“étﬁﬁ‘ﬁ}im arHF U A (Con A) HIEETEMD A & —
v A F2-20L-2) D4R, &Y VIR L Y ¢ L AR PR8 (Zx5 5 ik
BB NZFF 2 F 0% 7 — (NK) HITEE~ORBITRD bl no T,
FEW~D OTA & 5:1%, WEMOmEERE L2 f Loz, (M 262)

AN

A1 HHDO Sprague-Dawley-7 v I (Sprague-Dawley, M, —#f 4~5
PC) 420, 0.010, 0.050 Xi% 0.250 pmg/kg KED OTA 23%%L 11 H HIZH[A]
BHE, 824 14 HBOREMWIc W CHREFEERBRN EE S 7=, OTA I
BHOREWICRALSNIZIRE A2 Bt L, BE L OREMICI T
OTA DI EEIL OTA @ﬂﬂi IR LTHIIML, FAa@E LT OTA A EEh
WCBATLT-EE 2 bz, REWWo) v GEEEIL OTA &5k &L
7oz, 0.250 pmg/kg KE O OTA 58 Cid. REMW O ML Z iz
URRI Yy 74K (LPS)FINRE OMIESGNE, *FRERIZ A TH RIS
L7z, —7. 0.010~0.050 pmg/kg AREAEFGRETIL, BN O MK & OV
JRABEL D Con A HIFL 4 OIS S IR FRBEIC LR CTHEICHM L -, (K
263)

Sprague-Dawley7 v b (Sprague-Dawley. M, —F#¢ 4~5 JC) (T 1I8RH<
5 EWEEF“ = — 0 XI%0.050 pmg/kg AE/HO OTA A 1H#HFIZ 5 H O#EE T,
AT 2 HEE L ORI R G S v, AT IEFEED OTA 734 H #
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b &z, OTA FEBGHE IR GHEOREMW ) b E 72 B iiz#ﬂ%ﬁ
Al OTAIZERIE<FE L TR iREE, HARRTa T @R, MAEZRIL < ER
&Utﬂéﬁﬁ?ﬁ%i< BRHED AREIC SN, REMICBW TR 14 H E\ 22
HHEXIX13#HIC &5%{“@“\&%%}% DTz, PR, HARTSIE < BERE,
AR A < ERRE N OV AR R 2 1 < BREIC R 1T 212 %L 14 HH @ OTA iR
f“ L. FNEi 4.1£0.8, 130+14 64086 & 1N860+100 nug/L TH -7z,

%ﬁ%@ﬁ@&@) VRGREEEICEIIRD b o7z, OTA HARTH
X< FERETIE, Con A DEEEARD B, PRI O BEHESG 2N % B b L
fﬁi‘ Ko7, B BICA 7Y PR8 U4 VAFRTHRA L, £D
18 H#IZ ELISA &2 & @Iﬁl{ﬁ Frooft PR8 HLiifii 2 e L7ofi R, xtREHED
10.740.45 1Zxf U HHA RS L < #EHFIE 10.020.36 & #Wﬂﬁfbﬁﬂbm Do
7. 13 WHIZ Téﬂﬁ*ﬁiﬂ@@ NK fEH@/ﬁr . OTA OFEEIIFRD N>
720 AFLTIE. OTA O A RiTH: iﬁ%ﬁmfﬁl% AL mif&@%w
FBILV kD~ A hY = UK otétﬁéﬁﬁ%%ﬁf#é LRI TV s, (B
#263), 7ok, JECFA TiL, ARBRICOWT, &5 L72 OTAIZ DWW TOFEH
IERD 2o T2 2 ERFERH L TV D (B 74),

SPEWag-7 v I (SPF WAG, #, —#F 10 IT) 412 @im— Ciiis)
Je O fin—27~230 »Hiin (i) 7 v bz, OTA %#0, 0.070, 0.340 i
1;.680 pmg/kg RE/H T 4 MR D& 5 L, i X 5 OTA O
DB 5N, 15680 pmg/kg KRE/H G CHEEHIA B RIELTRE
WA LN, GHEOERT v METIE, HCOTEDIZRENRNT A —ZD
RN TER o2, WEEO 0.340 pmg/kg KE/ 5L OEEO 15680
pmg/kg AE/AEERET, TNTN OTA HHR GO BB LTI syE 7
07l GOEBYNED LI, (BHR-258)

T v oMK T Mok ik, HEEFEORD 2375 L, 1,680
pmg/kg KEH/H &5 CTHEIICAERBD DT O bz, (S 258)

Wistar-7 v b (Wistar, #, —#F 10 PE) (2 0. 0.050, 0.150 X% 0.450
pmg/kg KE/H D OTA % 28 HMRR N # 5 L, EEMaRBRsnEisnz, 2
OERIL, OECD #A FZ7 A2 407 (1995 4F) I LR o> TEBEI N,
2 TO OTA B 5#ET Yac-1 fifd (=7 R U U NEHSAIEE) (2332 NK A
i 23 B E IS A B L, 0.450 pmg/kg R E/ A &G TIE,. NK
ARSI T el imd Sz, &% 4 HAENZ HRBC THRZE L7727 » h oA
Z M\ C HRBC 12T 2 PUABEARE N RER S -G R, PUREEERE! iﬁﬁiﬁkf
HIZHAD L2y, MEFRICAE Tk o 7o, M pE =M T-H0f s M
0.050 pmg/kg REH/HEGHETORRT LT, v 7 v 7 7 —Y OB EIEME

22 OECD (#3551 BRI HERR) DM P DL BVERR O T- DI E DT, 28 H UERMERBRO T 2 b
WA RTA
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0.050 K& 1* 0.450 pmg/kg RE/ H B 5-HET OTA FE& 5 O X RERIZ LB BT
D UTZH, 0.150 pmg/kg KEH/ A& 52T TR0 o 7o, JRBELHARE]
LZIZBWT, R L g LIXRRD e o 7o, (B 264)
¥344-7 v & (F344, WERE, —HE5P0) 120, 1 XiX4mg/kg K&/ H D OTA
2% 1 EMIC 5 HEOME T, 16 HEEG IR, Bl &R0 1R
DI EEOWA R OFEMHRRO DNT=(ZH 191), £7-, Wistar—7 v b
(Wistar, #E, —#F 10 PT) 12 OTA 7 15~450 mg/kg {KE CHRHK G IL7-
FER. MEL VYV oREINOIRFONIEENRRO bz, (B 265)

=7 kY

=U Y (FEAR, M, —#E10~22) 120, 2 Xi¥4 mg/kg &l OTA
% 20 AEFEG Siz, OTABEHRECIE, MR, MR OGRS A = UAHR ik
DY U NERHIRE B LTc, (R 266)

=Y ;U _(Lohman B-975, MERIAH], PHECAI) (2 0 XX 5 mglkg fkto
OTA 2% 56 HMIREFHR G S ofER, OTA & G5HTIL, MEFDal, a2, B
LQy-7a7 ) oamnmd Lic, (R 267)

=7 bV _(Hubbard, M., —#E10P) (20, 2 Xi% 4mg/kg fidktod OTA R %
20 HRREEE G S-mER, OTA BHRECIIAEERAFMICY > SR & O
o IgG, TgA KO IgM 238 L(BH 268). OTA 732 mg/kg £kl C 5~6
WG SRS #IRMMEDN D LI (B 0 269),

13 HEmOREHRIN (Hyline W-36, —#f 15 f#l) 12 0 X% 0.002-5 pmg/Jid
OTA 2EH &1, 20 HEOEMBICB W CTHRIERBRN I S -, OTA &51

(X, W2 S ST BRBEIC R 7 7 7 ) U 28 1gG DA EICHD L
IeM A EIZHENI LT, [REEIC OTA IC&&IZ BEINII LML L 1. 2 X
:t 4 B DO =7 N U ZPER I éﬁﬂ%i%ﬁﬁwtﬁ%&m AR Tl OTA ORI

WO T, OTADGE 7 a7 ) o ~DOBiT—iitEThd EE LN, (&
H{% 270)

=U ) (HELH., WHE., MERIRE, —# 10~25 %) 1T-0FA%-0, 05X
1% 2 mg/kg ikt OTA 2= 21 HFIREFR G Lok R, OTA FE&K G- o xRt &
ik L OTA #BERETIE, MG 78, Vo "Ek, WikEe, 777
U U ASEE &R OISR E & EE 2 rd Lz, (B3R 271)

oYX

NewZealand White-7 % ¥ (New Zealand White, . —#£8 L) (T
%0 X% 1 mg/kg—=Eefakto OTA #43-30 XX 60 H F'éﬁ?ﬁﬁﬁ?&’%uéﬂf:o OTA
BEGRECTITIRMESRE N IH S Tz, MR RE ~DORBIIRO bz ho Tz,
(&M 175)
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(@) RESMICHKD OTAFFHHEESE 1 RUBROEMERE ()
- in vitrosER
3D4/21 #ifg (& fiila~27 a7y —UHFEE) %2 0, 0.5, 1, 1.5, 2,

2.5, 3, 3.5 XiX 4mg/L ® OTA T 24, 48 XX 72 FFfilA > F a2 X— 3 >
L7=fE 5. MRAETERIT 24, 48 KON T2 BRI CTENEH 4. 2.5 KO 2 mg/L
PLERECHUD L7, LDH OfitHiix, i 3.5, 2.5 X 1.5 mg/L UL E##
THIML7-, F7z. 3D4/21 #ifld% 0 XX 1.0 mg/L T 24, 48 X% 72 WFffA
V¥ aN—Ta LR R, BIRIEYA A 0 IL-10 2O TGF- B 78 48
REEAE TN L7z, RIEFB YA BT A D TNF-a KO IL-6 1% 24 FFfET4
BN L, €2 0%, BEFIIZED Uiz, BEEFERTIT, 24 Ff#A %
2= g v LRI 2 i3 5 AR A 2N BN U 7225, 48 IR LA i T
IR DN Uiz, BARED 24 BB TN L7=23, 48 BEfILL ERET
B Uiz, (GCERY A b No.493)

EEZEET)
SR OB S EOEEICHE L E LT, REBOTE RIS T R
ROEEHE LTOEEL TETT,

(7) EEEEROKESE
D OTADBEME FS U RKR—42—

AFHEEDOL. 1. (1) OHIIIERHR L TH D L o1, OTAREEIZH WA
BT =4 T AR =% LTRIE SN D 2 ENRENTEY, Bk
VTN JRANE (R 72 OTA O MEEA L. OTA 23 ITL bR A1 HIAE O Rl 1% X
AER I & 2 FHET =4 Uik s 27 A2 X 0 AWM BT T 5 2 & &
BT 5 LWV RBNERIBEN TS (R 138, 140, 272,273, 274),

Wistar-7 v b (Wistar, . VEECART]) BIRIRME ICHALZS Y ET U
— % il U CIRMIE ~D[BH]-OTA OB, BN AEBRRSEE
2LV pH8 OEAITITEITEAMIRME . ~ Lo —7 FATH K OESE T
OTA DOFWINAZED S, EHeNEZ pHE LK< T5 &, LR OEADIENIT
VLRI \C 1T 2 BRI DEIS NS Do 1=, IENRME CITAEKT =42 b
T AR —F — O OAT-K1 | sEpelpfiis i —H ¥~ 7 F Rk g

(H+-dipeitide cotransporters) 75OTA OFRIVIZEEHG L TWb EE 2 bz
(ZH8 274,275), invitro TOAT-K2, OAT1, OAT3., OAT5IFTNZE ~ OAT1,
OAT3 }x Y OAT4 H OTA ZHk 35 Z EAVREINTWD (B 276, 277, 278,
279,280), F7o, ZHUEMEL T4 MRP2 O MRP1 (%, BN RAE O
ZNEIR AR S OMAEREICAFE L TWADN, 26D X 378 OTA %
ETDHTENRBRINTWDH(ZH 281),
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Sprague-Dawles—7 v b (Sprague-Dawley., M. VCHCRIH) O RME 250
AERINC OTA &3 invitro TE:FSA V% 2X—2 g 15 & Hlifapy ATP 25
BEIRAFRIZRAD Ule, EARME O (S2) RURNm (S3) B AL RAs,
OTA DEMEFEIK Uik bR E -7, OTA O Z O/ER 2 OAT1 KO
OAT3 BHEAICTH D 7 u_"x v Ricko Tl SN2 & kv, OTA (3L
PRAEMIER D 2 b AT =4 Vs R 2@ -> THINICAS L EZE2 5N
7=(ZH 273,282) ,

Sprague-Dawley-7 v I (Sprague-Dawley, MR, —FE% 5 P8) (B WTHF
lge. g, Wi, +ZFEE. =G BE. KRB, DA O KRKEZEIZR T %
mRNA EH &2 T2 5ER, OAT1 K OVOATS (X B BB L, MZ ~ k
T D EIET v MCAEBEIZE S IEBLL TV (S 283), C57BL/6 ~ T A
&UH%MVWXONN@rﬂmA®%ﬁEi MEL D BRENRZ o T-03, OAT2
® mRNA OFBLEITITMHEZENRO 57T, OAT3 @ mRNA IZ-25WTik 129J
VﬁxTﬁ%@ﬁﬁ%i@%mw%ﬁ%mbt#\CMBU677XT PEZED
IR o T, (B 284), Wistar-7 » b (Wistar, HEHE, —H#E 4 ) OF
TR IZB VT, ML= L0 OATL 1%, IhrRME DEIC S2 7 £
> R OMEREZ, OAT3 1%, S1 KUNS2 7 A v hORIERIZEED Hiv, HEZ
v MIZSRBLL T\, EBALTHET v FTIEOATI ORBNMETL, 20
Ty MIT a2 ET 52 LIk oT OAT1 ORBIAHEIMLT-— 7,
T A Ml rOREIZED OAT1 OFRBUIFITIK T L2 (Z/M 285), Ziub DR
L OTA BEEZ » N OFMRME RN S AT W LR L TR, F
NFFERAY 7 OTA OFEED OTA OEZMEICEG L TWD LB X LT (B
286),

@ OTADHEMNAMEA =X L

F o H¥EIC OTA 2572 L REICEMIAE AR O b d, OTA IZ X D3N
AREFE L LT, OTA OIFMHAHIC X 5 DNA MIMADIEAL K O DNA 5% 0
BIGEEDIE), FHEBEGEEDOA D=L LTRIEA LA, fiEE O
7= /0. HIRaEEEE L 7R N — 3 A0, MAP X F—F¥ED > 7 F EEDZEAL.,
SR TOMRIKT., oA EEOIERREZ N TVD, L
TIZENBIZETAENZ R LT,

a. BIEEUENAMELELCTOABZLEICERLIHR
(a) OTAD R FHEMEAE & DNAT INAD RZEX
DNA i, AR R AR E N A # A2 KV EHE DNA IZHEE
LTAL D, fHIMAIZAIZ LD DNA OF A HE S 30 TRIFAE X 22828 )3
R INDT72D, DNA MIMEDTERIL, ERADY A7 BRESNTND
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1 OTA T2 ORH N EH: DNA ITHET 20T OW Ik 2 R fiENH U |

2 UTICE DT,

3

4 in vitroiE&

5 NADPH, 7 7% RUVBEDFETF T U A, 7y b, UHXFROT X ORI

6 JESOEB g S 7 v Y — A% H\WT DNA (AT ERIZBI 595 OTA OfREHE M

7 {E2Y 82P-"RA R T -UEIZ K VLN TV 5D, REHEMEL L2 WSRME T Tk

8 OTA & DNA O IMA L ABE SN AR v I bR -> 7225, OTA %2 CYP

9 NN AF X =B TRENEHET D ERIAR Yy hBRRO ST, (B 54,
10 287, 288)
11 OTA & DNA XiZOTA £ DNA<E/ X7 L AT K&, Swissl~ 7 A (Swiss .
12 e, VCECAEA) X3 EauvesdeBourgognelff V3% (Fauves de Bourgogne .
13 M, VEECARI) O 7 v Y — AFEE T T NADPH UE7 7 % R B A RN
14 LCA v Fa—Tvardsiean—L| %2, EfWE 32P-FA NT~L
15 B X R L7z, TLC Bl SN2 AKR y Mk DNA AR & HER S,
16 AR NEEEE A HIT, HEE L7z DNA 238 & L7254 @ DNA IR D I Rk AE
17 FE DR AKX, 126 £I1K/109 TH-72, DNAD4FEDOE /) X7 L AF K& H
18 WA, BT XTI T =0 ERWESSICAR Yy R ALRT (S
19 289),
|20 OTA, OTBr283% OTHQ & A v ¥ a~—t g 4 edam— L] /- WI26
21 Al (v FRE S ERGHIRaRE) KO HK2 #lf (b s b siofiiakk) o DNA %
22 FAWTZ 32P-FR A § 7 )WEIZ L AT CIE AR v F23ME s7z25, OTB &5
23 #TA U FaN—T g L ZUHHIIEKD DNA IZOWTIEAR Y R S
24 Rinote, TOZENLELHIL OTB ICIXE#HEM R BEEEEN RN E LT,
25 (ZH 290)
26 B2P-RA N T NWETBIEIND ARy ME, EILTFXR77=0 C8 &
27 OTA @ 5 NHEFENFE L THEA L2 C-C8-dG-OTA THHZ ENHEER SN T
28 Wb, OTA IZH K T2 &ML PE RGN E Z Y, OTQ/OTHQ
29 feflid ot NAERT D, (B 139,291,292), OTA X7 LAY RERAELT
30 YA 4% & OTHQ. OTB & 32 C-C8-dG-OTA & U O-C8-dG-OTA24 A A
31 T25Z ENNMR, UV EOITAARY MUZ K> TR EIN TR Y (B 139,
32 292,293,294), OTA & DNA % in vitro TH.AL L7=356. ER4mMIL C-C8-
33 dG-OTA TH % Z 8 LC-MS (2 XV /R &7z (&M 293), C-C8-dG-OTA i1,
34 OTA )y O*DNA %8k () A A2, A A I FET e~ LFF o 7F—E8
35 (HRP) /H20s DIFEFTA L FaN—r g 4o — L | RICBNT

BT bFr TR, AT FFTUCHMIDEENRBICER LAY
24 FFX /7 =0 DC8L OTADSML KM Z I L THED L= (LAY
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LR BT (B 139, 292),

OTHQ % M\ 7z 32P- R Ak T ~UWIEIZ X BT Cld, (REREMEL O e 5:f:
TTTLC EIZARy 3RO BV, EDNED in vitro T7 X 7 v v —
LEIZ X D REHEE S OTA ITHLNDERARy FMEFR L LD 72fE
TholoZ &, OTA MGz L Vb ST OTHQ &7, DNA &£
RETERRT D A[REMENZ 2 BTz, (BH 295)

—J7, 32P-"RA N T ULIEE, ERFRRBRIETH D720, TLC LICEIgR s
D ARy M2t OTA 21 XIUEZF OfREW 5y 103G 720 Al f ms‘m
SN2 AR Yy FOWL 2, OTA TR Iz LA N LRI B
O ETHD EHEZX LN TNDH(ZMR 296,297),

F£7-. NADPH, GST. HRP, KTV KRFI 7 F—VEZEMNL7I- CYPs H#f
MREXITT v b, B FOBFBE ORI 772y —2%H\WT OTA O %
HPLC K O' LC-MS/MS (2 L Y fi#hr L7 BR T, OTA HkoiEtEx /7 v
OTQ/OTHQ ¥t s, 7 v MNFEI 7 v Y —A KTk & CYP3A4 %
W58 4R- OH-OTA KO 45-0OH-OTA i ChEME STz, (R
94, 130)

B2, 7y MFgI7ue Yy —L4 M~y AEWI 70y —L4, 7 v MNE
7y —nh, Fuxg 770V HAKEESE L HRP 174 F T 32P-7K A
k7 ~ULE K OBH]-OTA % V= in vitro i BRICEH VT OTA KO OTA R#
® DNA S IMATE IR O LR T2(Z0 94), 7 v b Xt e b REEE T
fu% [BH]-OTA L5884 v %o X— 9 o LzfE%. [BH]-OTA & DNA Of#E&
TR BN o T2 (B 134),

in vivo &R

Swiss~ U A (Swiss, B, VEHCAH]) 120.6, 1.2 XiX 2.5 mg/kg KEOH
=T OTA ZH[EEH L, 32P- R A N 7 ULiEE AW TR, B,
K O il OTA #:5- 24 KifE#6 725 TLC _EIZ DNAAHIMA L B2 55 AR v
RO LINTZ, ARy NOBITETELRBD L, 2.5 mgkg RER 5/

TIL 72 FEf% E CBE M OVl CReEURAFERIIZ > 77 L ORI H ALz,
0.6 X1 1.2 mg/kg (KEEGRETIT A8 MBI ARy RN E—2 L7420,
72 FEEIRICIRIZE A ENTELLIZZ & LD DNA HIMARMER Shiz &t &z
bivlc, ARy FOE LY, DNA IMEROBEE X, 7T~40 A0{K/109 X 7
LAF REHEFF S T(Z R 298),

OTA Z#hH.sn/=7 % (FEAW], PRI, BEHCAT]) 12-40.02 mg/kg &
H/BHDO OTA %3 MR E 5 )0 B MEiE I NZ Dark-Agouti-7 v b
(Dark Agouti. K. VEHCAH]) (& (B30 24FRH—0.4 mg/kg KE/H O OTA
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Z3i 3 H 2 ARl 1 i 503K 8.3 me/kg AHE/H O OTA 3 H
MRl O % 5K OV 3447 ~ b (F344. I, PEBCAEH) 12£6.8 mg/kg 1A
#H/HDO OTA %3 HFEIREHIRE &G LUD-0B gL v it L7 DNA ZHwie
2P-7R A b T ~ULEEIC X BT Tlix. TLC Lo DNA ik & A8E S5 AR
v FOALEN, EEYE L L THO LN C-C8-dG-OTA [ZF X3 A1 [E 27
DHI, RHENTZ ARy bME C-C8-dG-OTA TH D L HE S NT-(BHR 293,
294),

2P-RZ T ~ULEIC L W -—BALBle—~ 7 2 (BALB/c, I, —EE50) oo
OTA #:5 (12 0.003.5~1.056 pmg/kg (KED OTA %, R OE S L)<
£=T, FRIZAKR Yy MERDPED LN EOHRENH D (MR 135), £, 4t
JR17 HH O SWRAH-~TU A (SWR/J, 4Tz, —#E 2 VL) 12, 2.5 mg/kg RED
OTA ZJEFENEG- L, A 1 B B OREREMW ORGSR & OB EA iz 32P-7R A
T AUWEIZ L D ARy FREORT NS, TNFH 5.2/109 KO 4.2/109 X 7
L AF KD DNA IR AR 3ME U7 EHEgF S vz, TLC o AR > MiX
EAEL L CHWZ C-C8dG-OTA @ AR v kLAl UMEIZERD Hivlz & v 9 #
ERHLHER 135)

—J5, PR A R TUWEICL D, ARy MERBHER TE R HE L H
D, LLTMIZR % K 912 in vivo (28T DR REIZ OV Tid HPLC &
LC-MS/MS £ TITMERE I LT,

E344-7 v b~ (F344. M, —#f 3PC) 120 XL 2 mgkg KE/HD OTA »%H
5 tH ., 2 BEMHER D &5 AR AEER S i Sz, 7~ MX OTA
&P 72 B IC L& &SNz, LC-MS/MS EK O 32P-78 2 b T ~L k%
WT OTA O 2R fE R, JRICHMED OTHQ 23R S v, it ik
K OFFIEC X OTA 13 Sn=23. OTA O KT OTA I[ZBE#E L7~ DNA
MRS B inoT=, (B8 137, 248)

0 X1X210ug/kg K&/ H ® OTA %90 HEIFR N #&5- L7= E344-T7 v 1 (F344.
M, —&E 5 PL) OB ONT 0, 0250, 0500, 1;.000 i% 25000 pmg/kg A/
Ho OTA % 2 #Hffi# 5 L7-—E344-7 v & (F344, HE, —#E3 VL) OFEMICE
75 DNA A M2 E [FINLAR AR LC-MS/MS JEIC L VIR 7-(S
M 299), OTA OAKIZIIT 2 PEHEHEE K O HEIFR G 32P-R A~ T ~ULik
IZ XV S BRSBTS AIME S E I ND ARy MEROER (B
300, 301)ZEfE LT, 7> MEOTA &&&EL50 72 K%l LS nlz, OTA
@ DNA ik (C-C8-dG-OTA) %, OTA %90 HM#&E L7127 v b DB fgn
Sl e (BHRAIE 3.5 ~6.0 C-C8-dG-OTA /109DNA X 7 L A F F),
F7-. OTA % 2 G L7127 v OB S bR Sz ofz (BRHRR
1% 1.6 ~6.08 C-C8-dG-OTA /109DNA X 7 L' A F K), FEH S, LLEOFEER
I%. OTA DD AMEE ETBENE~DEEORTIZ DNA (MAIMAR A & £ 72
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W2 EERBRT L E LI(BH 299) . ZOfHTIZ oW T, LC-MS/MS @7 1
~ LI 7 Lo —271%, OTA & DNA OEAFKEE2HETHHOTIIR N E
W RS B D (B 302),

£344-7 > M(F344, HE, —#£4 VDIZ[BH]-OTA (1 mg/kg BEICHY) %%
O# 54 % in vivo i RBROFE R, #5524 B4 128k DNA & [BH]-OTA Of54
IR E N e o Tm, BHRRT, 2.7 23 FAIINA/109DNA X 7 L AF R TH
ST, FCH TN ZRHWT 32P-AR A b7 LB X0 il L7ofER, OTA JE
WEHE OSBRI KT L, OTA BERETIZ AR v FERENBM L=, 20 32P-
RA T UVETHE SN OTA #5125 5 2Ky boBINE, OTA HERE
DNA [ZFEA LT R Tl E B X BT (B2 94)

E344-F v b (F344. B, —8 35 (2 0 X% 0.500 pmg/kg KD [14C]-
OTA ZNHEFR A& G Sh, 72 BEEZIC EZ SNz, s & B o BEEEL 72
DNA 22\ T AMS U &5087) 1280 14C REZRIE LR, Bliio
Lt B L JogiB e L fp s BT KD UC REDHEMBTRO bieho7- 2
LD, DNA fHIMRIIAEH (BHRBARA =3 IE&/100X 7 V4 F R) & i
2o (B 137), 728, EFSA TiE. Z OB A2 M4 2 ECoOMBERE L
T, 100 BR Tl OTA #1E< FED 24 B4, DNA 2ZNHEEES L TWb DI
L., ZORBRTIE[4C]I-0TA # L RRE CHIEIE S L7z 72 FEf#%IC
DNA NHEiSN T\ 572D, DNA MIEANMEE SR H D 2 L 245
L TWD, (2 200)

(b) OTAD /in vivoZEE[R

E344/NSte-Te (opt-delta)—7 v b (F344/N -Tg (gpt delta) . MEmE, —#E5
PB) 1T 0 X% 5 mg/kg k(i : 0.36 mg/kg (AHE/H . M : 0,38 mg/kg AHE/H)
® OTA % 13 HFIREEHE G L. B s B R AL M OVAE 2 5 uft%ﬁbx
M S 7o, OTA & GHEOMEME & H 1T 1% 4 B B IZIXBEIESETE SN B w1
F BUTALIRANE BRI T A b — A BELREEIE K OVZE i b 2358 Fo;mlo
HZ v hOEEEL Y DNA ZHiH LT LR — % —185F D S JERE B VR 2k
ERZPFARTFER, OTA BHHE LR GHICEIT AN o TR, B
E%E%wﬁ: THEL CTHitH L7 DNA Tix, &GRS T Spi-Z8 BARAEE

AR (CHINL TR Y | BEESMES R FANC RRE RN E ETb\Z) ZEMIR
é}h?‘_o FETIX, OTA ICX O REAZEOFERITBRO SN, REKOHE

AhJE S IR RGN BB\ II =N e o T2, (BFR 253),
R 7 N—7Ick @\ BIgBEE I g A HIC BT D OTA ODIEH A =X L% 4y
TR B EAT I L 0 R D B By C—E344/NSte-Te (ept—delta)—7 v b
(F344/N-Tg (gpt delta) e, —HES5 VD) IZIRIHEO OTA % 4 MBS L
TRE K ORIESN N 2B 1T DN E s T REA (LS ki s vz, OTA
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B 5z X0 BEE A E AR RIS BN L= 01X, DNA “EHYIKHEE
(Chekl, Radi8. Bripal, Brce3%). #ifafE#{EdE, DNA HBESELZI L
7= Go/M Hi{E (L3575 . Bc]Z 77 ) Lb?&()ﬂ/wﬁﬂﬁﬁﬂLfﬁ? pb3 TR D
Bia i THoT, -+ i o s

EEL*

AY
SR | B ) - —
2K !

PRESBYEATSZ LS
AU o — O~
‘ -

B R A L R LN 1 TN Z L HE

Mé%%ram. X BHmh %%L&, G2/M #1115 1L 7538 BRd 8 s 7 D FE B
ANV, AR JE 1 o0 R B R %:rﬂ*ﬂ LTBY, EREMEOFEICES LTS
LB X b, (R 303)

OTA (2 X 0 BB S B A5 A0S A& S pbs3 AR D B RED
FENFEINTZZ L LV, OTA OFET 5 DNAHE, 7R = 2AKUVE
KEEFEFEA~D pb3 DAL R~ HIT, v 72 (p53KOgpt delta (p53 KO)
=2 Z N ONFDOBATLD gptdelta~7 A (WT) | M, R4 500) 120, 1%
5 mg/kg A/ H D OTA 7% 4 A G Sz, OTA#EEIZEY, WT w7 &
DB 1T D pb3 DIRBNFEIND = kﬂ%méhtov?%®%ﬂhﬁ
B CThD5mg kg OTA FHHIZEWNT, ps3 KO~ 7 A TIEIWT v~ 7 R(Z
RTHR b=V AR OEREO HBINBEE I s E s Eim L, REIC %&)Em
oo BRFMHABROME, 5 mg OTA/kg KFE/H BEHOBIHIZIB T pb3

KO v~ 7 AW WT ~ 7 AT HERERITBO LN o 72D, Spi-BRD
BEREIE ps3 KO ~ 7 A THEBEIZHIN L7z, F& 51X, OTA 23 DNA @ Y]
WriEtE Ic B 2 HEEMEL 2 Z N L C DNA REZFHETHAEENH D, ps3
I Z DIRFE T OTA OBELEHEMEERZIMHEI L TV EE T, (B 304)

o
T =

b. FEEEURISAVLICELIMEBELLTHOAD =L

(@) BBIEX F LR
OTA 7 invitro s (N invivo CROS FEAZE#Jr L7= DNA, % /37 'EF K OR
HoObEs| SEZ T2 eRREINTWD, £/, invitro X In vivo D =
Ay FT vEAIZBWT, OTA OHEMEAFHIC DNA HENBO 6N TED |
b= 7 ) VIR EmBb SN ) S U UEREEER L ChRET S Fpg
% EndolIl ZL2R 2 XV DNA BEOEEN A B L7ofE R, OTA 2 DNA M
EOMLEMZHEE L TNWALAZ 2R LTWe ((5) BEixmttEsi), OTA
IZX DA LR, BERICBWTEREGELORO b, REIFOB
%ﬁ&@%k%va“*iéifvi??4y7ﬁ%ﬁ RLNT v Bl
BT AEEFBICEERERHEZRET T oMELHDH, ROS OEADR
K& LTIE, FeA A, /70, BEA ML RISEORK T, NO GEESE DO
EDOTH S INOS BEOEMENREINT WD, £o, BlEIZIE, ~ra %
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H— BN EITIEET DT, 2P R A R T AULEIC L W B S5 DNA
IEF AT OTA 2D b D TiE7e <, IBEEBIKS (LPO) 5L TV
et LB X b5, LPOICL S DNAH#HEGEE LT, DNAHD2-TAHX 77T
J D 8 MOFIZ LD 8-OHAG kO F / Hi 7 ¥ 084+ DNA KD
AR ONCHEE O L EY) T D MDA & 77 =2 O RS X DAk
HMHNTW5D, (B 235,305, 306, 307, 308, 309)

OTA |z & ZDHE’%TEMK%@%%E@KOI/\“C\ OTA & Fe3+A1RIZ L 5 ROS
FEAENBEE L TWAEENH D —T, Fesrb OBEAEEREZEH LR O-T®F L
7 ==/l OTA TIREBILNZBED LNDHZ L LD, 261 OTA OERICIEE
HBLnweEtnwo@mEbH 5, (B 310,311)

in vitroiE&

LLC-PK1 #ifa (7 & Bl i R M aE kfiakk) % OTA OfF(E T T A
VX aX—var L, BERA N VRISERTALNT, OTAX, BEKFNIC
ROS OBEAZEENML, 15 uM @ OTA TA U FaX— g VEET 5 EH L)
28 XY IT =P OERIRD LT HELAI TH D NACIZE > TZ D 8-
F® V7T = OARKITIE ST, (R 312)

gz B1F 5 OTA DIEH A =X L% H~2% BT HK-2 fifgd % 50 uM @
OTA & 6 XiE 24 B4 v 2 _X—3 g UL, BN EG R OZE
DMIEAT S Te, MlaERIT 6 FEFTZIZ 83%. 24 FEMTZIZ 53% CThH -7z, 6 IF
M2 12 DNA OELABE O & 42 ROS OFEAENEEML, ROS OFEA IR
59253 hay R 7TEAREREEDO mRNA BH AR Hiiz, 24 K
B 121X, ROS LUV K OR{ERY DNA HEDHNN & HITEIb A kL ARE R
DEETFHBOBENMNNTRD bz, DNA @JLHDHJJMZIK%I;EE 72 ¥ @ DNA #E1C
X0 RBEATHE SN D MIEERHE LT R b — v ARhEE L OB LA
M S not-, (B 238)

RL-34 #if (Z > MATHIIEERMAARR) . 7 v MRS EIFMRSOLZ > b
NRK Hifa (B gl i RAME R R f kM faAk) % 1.56~6 pumol/L ® OTA &
AU FaX— g UEEERT D in vitro RBROFE R, FE M OER{LA b L RARE
(2B 5 L TV A HRE IR T Nrf2 OFEMERLE & 362, DNA OLEEIC X 5
FEEVE ERAL O HE N33R D 67}%710 Nrf2 #&E OEMHALAI TH 5 Cafestol Y
Kahweoll-% W= FILEEIZ LD 246D OTA OZBENIESNA Z b,
OTA LA kL RIZ h‘éﬁzﬁi@#%tﬁ%ﬂ% ZIHELTWD Z L AVURIE S
nic, (R 313)

LLC-PK1 iz OTA DFEFTA U F 2X—2 a9 U8 L, Nrf2e # v o%y

BT = O8Nk END L8 FF Y ST =t b, ROSIC K Z2DNARLHEED~—H — &
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BOENBITR O N T AT, Nrf2 5 I ONCZ2 O TH D GST KO
YGCS FBAnFDORBUZ LT T OTA ORENHFH~L7z, OTA (25 uM) I
Nrf2 % X7 BOBNBATE b7 U AERAZIRT S, BB ORILZ I
L7=(ZM 314), FEfifdF o ROS L~ (Z7a—H% A A N U ——THIE) DO
JHEFEA OTA (1~25 uM) 12X > T, GST L NHFTFFH L~ F X —F
OIEMEIR T2 OTA (10~25 uM) Ik > TERENBIEEZ SN=(B] 315),
HEC293 ffifa (b NGB MIEeR) 220 uM O OTA & 2 FFfi A > %

1N~yay4‘%~°~%#63\ik:ykv7ﬁ$u#(Amm)®ﬂ
. ROS EAKRCHIRENFEI N, 7o T4 —I @itV ., #EENI

S FaRITIZBITDZ R EREOEAL TR, 2 % =N ve
BIRER, XU\ HROME, A N RANEOFE, MRS 66 R
YED X X EORBAEFNNBD L, OTA OT KR b — AFEICEE LT
WhHEEZ LN, P EWE CTHH NACIZOTAIZ LA ROSFEAKL A Tm
DO EMHE L, OTAIZEL DI hary RU T XU RI7ERBEFEDIZTLEAL LS
BHnNE, ZHRH0RERL D FESIL OTA oFMICIE, S har RUTEAML
72 ROSBEA K OT R b— ANEE L TWD L& X T, (%Hﬁ 316)

%0) EVEN HepG2 Caco-2 FDOREEMIA N N7 v MO EE 2 RS &%
HNT= In vitro EBRIZ o T, OTA OFEICKT T 5L A b L ADEE N RE
ENFETHMANRREIN TS, (] 310,312,318, 319)

in vivoiRE&R

Wistar7 > b (Wistar, B, —#£6JC) (20 X% 0.289 pmg/kg (KEHD OTA
2% 48 RFfREIC 3 MR &G-S 7z, OTA %5 1 AT SOD kO h &% Z
— B A TERNT 2 EBERIR, BAKR, 7 L7 F =2 MAEKT OTA DR F kM
ZIEE L7 OTA OF BN ST, 26 DO/HEIX, n vivo ® OTA
BB A—R=FF T NI DN EMBLKBNREEG LTS Z & EREL
TWz, (M 156)

2P-ARA b T ~VEZHWT, b X b L A5 DNA SIEZ AR v R IEAUC K&

FTRENHON, FIBLAITHOHIEX IV A EXI C X FEX I~

E Z~vU A (Swiss, M, VLEAW]) (ICHIEREGS D E ANy FOEMNBED LT

ZENHEISRTWA, (B 317)

Dark Agouty UE Lewis7 v ;b (Dark Agouty X% Lewis, M, —#&f 20 L)
120.4 mg/kg KHE/HO OTA 21 #EIC 3 HOSEEE T 2 FEM R b 0 5 =
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N7z, OTA OBFHFEMICB T 28LA ML ADOEEZH#H5 HETHER(LA 2
ANH T v AR (MESNA) #5415 &, BB 5
OTA FHEMEDOBEREMBENAEIZHAD 5 & KT 32P-R A 7 ~LE TR S
7= DNA Wrh O EMENED Lz, —FH., BRBEAERELZT v ME
OTA ¥ 5/ TI1X 6/20 THh - 7278, OTA KLOMESNA #5#£TlE 8/20 THY .
MESNA 135 Bl O AR TR EZ RS o7, FEBIL. OTA
DEREMEFEERNDAMERITIERLIA I =L EDEE X, (B
300)

Wistar7 v b (Wistar, ., —#f 8 L) (2 OTAA-0.289 pmg/kg KFE/H
® OTA X% 0.289 mg/kg {KFE/H D OTA K OVEMEBED AN X V¥ —Th
HAZ =% 10 mg/kg K#E/H COHECT JRHBREOZ L DTk
5 A p=c2e-30 HHPOKIEG LICRTR, 23 10-metke A HOHETIE
Lt RO X T = o5 O 5 B R A T
OTA TH R SN D EHMEL OB FEESB I N, (R 320)

RUA HOPEIET TR 7 A4 BB OTA OFMEICKITTHELR5H
)T, RUA 12 OTA ZEfig L., Wistar-7 v~ b (Wistar, HE, —#F 6 L) T
289 pg/kg RE/HoHED OTA A 1 HEBEIZ 14 HEBEHR 0BG Sz,
OTA DAHDOEETIEEBOEE e R4 ¥ K (LOOH) o, &kl
TNEF A (GSH) L7 v 2 F 4 (GSSG) DT KT SOD JEMH:D
KTFRHELNTZAA, OTA EHICKRUVA v E2RETHZLICE>-TINHDE
el E -, (K 321)

Sprague-PDawley-7 v b (Sprague-Dawley., #, —#£ 10PE) (2 0.2 mg/kg
fA Rt D OTA % 4 MR G- L, B, FFEk Oz siF 2 DNA ol 1k,
R ETA—NH (RSH), LOOH VSV EUIANLAF U7 —E-1

(HO-1) FEEMFARONTz, OTA BHHEO BN, FlEL O L v i S 7
DNA ZEXKE LR A A T RRD 6540, DNA HERE L TVWD I &R
LT\, OTAFG#ED T v MiE OTA G O BEIC Ll LT, Bk
Ui RSH & &8 HE IS L, 2 ToMko LOOH A IHEN L,
b0 OTA OEBIIHRILAI TH LY T =Y 3-0-p-D-Z =2 F (C3G)
O HIZ L Ml &7z, OTA #5112 X 0 B OHFIRIZ B\ CTIEPEfE SR o
HEEEST 5 HO- 1 AEEICHEE SN, FEOIE, BEA ML AR 0TAD
ERHIZEE L TWb & X T-, (B 322)

E344-7 v b (F344. I, —#E5 PC) [ZOTA %21 H X% 12 7> H MR 5
I D BB N FEE SN -, (KED 333 gll72 b £ Tl 0.300 pmg/kg KEHE/H .
ZDO%IE 0.100 gmg/Vt/H® OTA 5 L=, bR b L RISEIZES 35

26 MESNAIZZ N ClEBEF A — VA8 MEE 25 2 & T A ML 2% E, LPOEAM AR &
w5,

115



© 00 1 O O i~ W N+

LW W W W W W W W DN DNDNDDDDNDDNDDDDNDDNDNDINEFE =M= = 2 2 = = = =
< OO WNH O OO0 Utk Wh O © 00 Ut W N+ O

EE0EINDEE « HARFELHEMHAES
OTAFEAfE (%)

GSH BEEZE TH Hy- 7V E I N AT A v EF#E# (GCLC). GSTP1.
GSTA5 KN GSTM1 OFEHA OTA B HGREDZ » b mﬂ}@ﬁfb\?“?rb@ﬂ#ﬂ;ﬁ B
T?MHZ’)LTU\?”’ Z s by B e TN NRK HiE 2 e —ns =

i AED OTA Izt osT=n i

Jo
. L
S DISFH OHIARIINSH o b on - = an By gy INA O SEERAR I - A
2= TNUT 6] N U T A= ~
) E EE It \ C C H \' N, 0

S 4E
5LEzi (B 313)

Wistar-7 » b (Wistar, #, —F£6PC) 20, 0.000005 amg/kg K/ H X%
0.050 pmg/kg AH/ H O OTA 725 15 HfilRk 0 &5 iz, A h L ADHE
L7025 MDA KONI VA= b R 78 (PCs) DOIRFEEDFAKTIE 0.050
pmg/kg KE/ ARG TARICE S, BB TIX, 0.000005 amg/kg K&/ H #
HLLEDORET OTA &GO BEEICHEXTHE t%i]ﬂbfl/\fdb\ &
PR LN o T, X T —E LK SOD {HEMHICIZZLITRD Hiviero T,
(ZHR 323)

Sprague-Dawley—7 v b (Sprague-Dawley, . —#f 6 &) |2 0 XX 0.5
mg/kg AHE/H O OTA % 14 AR O#L- L, BRI 5 R Bk
Ehi Sz, OTA BEGHORBIZBWNTH ¥ 7 —BiEEDIK T, SOD iEMD
FEH KO GSH BEOKRTFRA LIV, BILA FLANRFEINTZZ L EZRLT
Wz, OTA BHRETIE OTA FEHR 5 OxFBEIC L, BIREE L OB 2B
L7 R =V AN ZEIEI 10 5RO 3 fFICHIN L7z, Bl MDA R EIC
AT A N2 o T2, OTA L HzHmbAlDo Y 2<% 5 mg/kg KHE/HO
AETHERAOKET 2 E OTA © GSH RLOT R b —3 A~D BN S
nic, (=R 324)

OTA DR THMILIEEOERELFHEET HZ AR ESINTVD, v T X

(MEMEFREARA, ME. —B% 10PC) (20, 0.05 X% 0.1 mg/VC/H D OTA 7% 45 H[H#%
OGSz, <7 2ERPICBW CRERILIEE D0 <TH 5 MDA 2N &
KEMICHERICEM L7z, £7=, SOD, h#%F7—8, IV ZTFF vt F
BV TNEFA L VH T2 =R GST OIS ERTFHICE T L,
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0.1 mg/Vt/H D OTA 58 TITAEIML T L=, (W 187)
Sprague-Dawley—albine-7 v ;b (Sprague-Dawley albino, #, —#f 10 [t)
IZ 0 X% 0.2 mg/kg filktd OTA % 4 HFEEEES L, NO EAFENICE 59
% DDAH K&k O NO AR (NOS) #FE~DEENFH b7z, OTA #58

TIINTFE & B gl NO Gk % NOS 7 A YV 74— L D—>Th 5 INOS #
NI B DORBLBRD b, BIRICITZEIZ NOS AlkEERT 1Y 7+ — L0
eNOS K OWKRMED NOS FLEYE %/\ﬁﬂ“é DDAH-1 # > X7 E D FIZEH,

SR LNT, MBILIERZ2A9 2% C3G ZRFH&RGT5 L, 2 b DpE I8
/& L7z, (B 325)

—J5. LLFD X 91T in vitro KON in vivo lZB W T, OTAIZ L AL A F L
AR NIRRT HELH D,

¥344-7 v ~ (F344., M, —#E 3 JC) ([T—OTA (0, 0.3, 1 XL 2 mgkg &
) OTA (ZiEHIREOFG1% 4, 8, 24 ] O 48 Wi H o1, B K OV ik
o> MDA % GC-MS THIE L7zfER, Wi MDA B L EEINRFED b
726 75)0 oo FTlo. OFA L1 mg/kg KEF 5%, Bl DNA 0 8-OHAG L~

IZHHEMDFRD o7z, (B 326)

7 v NIMREEEF ML O NRK #ilgs OTA 24 > Fax—a > L, NO
PEEIARDBER ~ DB TR, HO-1 LY INOS # VX7 L~ LD
OTA I EMRAFHIHIMNFRD b=, NO O F 37 B DNA ~D #5845 %
nEnFuar o= otk 8= a7 = 2 EEICTHRTR R,
OTA T % /X7 E KR TODNA O=FrufbZiFE L7z, NO O&RKHEIX OTA
ICHE SN 8= el 7 =B E KXS T, OTA ® DNA ~DO8I|C
NOi%ELTv@m&%thtoﬁwgmw

E344-F v F (F844 fﬁ —%“f 3 [LE) Z0.25, 0 5. 1 miz mg/kg %E/H@
OTA Z 1ARIC 5 0. 2 Mg O &G L 72oBics\ T, LC-MS/MS 2LV
LPO B@@Hﬂuﬁxéﬁkﬁﬁpﬁ“éuih%‘ﬁz:;@bménto 7 v MIEkE 72 FFH
Bl xRN, RPIZIE OTA ORI S 2o T, LA % L AD
7~7€1 Thb, MDA kX 4-& Rax 77—/ NZ DNA 12815
8-OHdG. 1,M-=5 )T 4AFT T 5T ) kN 1,Ne-7 %) TzLa‘r “TT
AIMEIZ O W TER L2 R, OTA #5102 X 2 &g K& OAFEIC BT 5 2
O DOMIMROEINTRD b o=, (PR 168)

E344/NSte-Te (eptdelta)—7 v b (F344/N-Tg (gptdelta) . Ml —FE5
P) 120 XI5 me/kg fa k(4 : 0.36 mg/kg AHE/H ., M : 0.38 mg/kg (AH/H)
® OTA % 13 MR G L, BlEgiENE/ 28T 5 8-OHAG 2 HlE L7c
fa . FIERGHER O GREZ 2 mh&b%hi)ﬁz)mto F72. OTA #5FETII=
D b RHEA BN R RAICER T REPRBO bl L
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oo ZOZENL . EFHIE DNA ORKERIZITRIEA L AFEES LT
IPWEEHEBIEE X, (B 253)

(b) B R P HREEF

in vitro &R

[HKE fifig (& b B LR b sefiark) % 0~0.050 gmM @ OTA & 12
P S 24 B A > o _— g UEER L 2AE R, 0.001 pmM DL EDOREE T
24 FEMBICHE M OB W NI K BRI R TR F— AD
HINDFED Hile, OTA LHEBETIX, ZEROEEH T 2B REMENAR
v, ROEROR SEEZ R TREOSEELBIE I N, EREL GO E
REE T 24 FFA#ZIZ OTAFELBE DX RFE TIE1.97£0.16% TH > 72 DITxE L,
0.010 pmM K ¥ 0.050 gmM OTA MEETENZH 4.36+1.15% K% 7.25+
1.16% & AEICHIM L7z, 0.010 #mM L b OTA JEE Tk, AROZEBH L
O H MR OBERNEEICED Lz, aF =2—7 U Okl X
. OTADHEEARTERLZTHE L CTWA Z EDRIBR I, 1in vitrolZBUW T OTA
DHAERGFCBNEOREZRET S Z LR ani, —F, MlaERFICHR
% NFkB v 7 vt OTA IZX DEBRE TV, ZROORERND, FE DL
OTA IR A PAE L. AR ROPTHN LB A~OBITICEE N B X,
FOREZ MG K O B I 5 LT b & B 2 7=, (B 327)

V79 MR T e bR U > SHAEIZ BV T OTA (X iR B akbi, A
IRY AR RS AR I OV MR BR Tl B E TH - 728, 2 Ofiil 20TA
E3RFHIA o N —3 g T D & B L TR L 72 ek R OV 70 B9IS
AIRANZ o3 BE U 7= Qe B K30 S DM B 2T L7z, b d
fERN D, OTAIIDNAERZ OMSHRAHEL Tno B2 bz, %

72 VIOHIaZOTA L 24 A v F o X —32 g9 VEEE LT & 2 DIC50DIEE I
BWT, OTAD MBI KIF T EBE 7o —H A N2 N —&2HO T~
FER . Go/MEIOBAITILENBIZ S 72, DNAOERAEIIFED S5 i/eho
7o, (ZHR 224, 229)

CHO #laZ 0, 0.2, 0.8 XiZ1 mM DOTA & A v FaX— g 138475
&L RGN AT D MIE H EERARICEEM L7z, 0.06 mM~1 mM @
OTA H& CTHIMSZOEREIZB VT DNA O SN E T 5 Topoll MiEME
NHABKRERCED L2 &0, OTA BHIS R 2 HE L T\ b & HEH
SNz, (R 240)

IHKE #fg% 0, 0.001, 0.005, 0.010, 0.025 /% 0.050 gmM » OTA & 1
YXaN—va TS L, 0.0056 pmM BLE DR E TH KRR O HLE DR
DBV, 0.025 gmM LPL RO E Ttk e 0 R0 B Rk 2 b —2
DRINZ X DIk Ge e R D i L Ll etk otEE s o X7 EThoHE A
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DT EF LR TR D v, EAREY X — M2 HWTHE LN
b A M7 T REGEERESE (HAT) EHIX. OTA OBEEKRFMICIKTL

(IC50=0.024-5 pmM) | Ak B A2 HEE L TnDdak —  OFEICNL
LI TWb H3Thr327d Y /@meﬁé& L7z BERA M OTEF ML, i
BEiEM b AHE L, AR0Z. DNA OBEESICEEREEZRIZLT0DZ RN
HMHNTRY, HEHOIX, HAT OHEN OTA O— R HMIBNENTH D |
TR ENAERICEE LTS EE X T, (B 328)

OTA I GES-1 #ifa (b MBI IHILE RSN R A ok fmaakk) 12 Ge #iiE
SEAFHELT-, GES-1#ifua OTA & 24 WA o N— g9 VT 5 L
HIAR R 1 & #1135 Cde25c, Cde2 KON A 7 U v Bl O X 87 BB
fil <41, Cde25¢ KON Cde2 @V Vb MEE S, 2 OFER. Ge HiiE
IENFFEIND EE 2 b, ML IR AFICRE 535 MAP %7 —
¥ (MAPK) 77 3 U—%* 2 3—D ERK KOS 7 F L1481 % ) —F 38

(p38) DHBl%E siRNA IZL VT 5 & G HIBIEIZH DA OF &N HE
A L7zeZ & LD, OTA OREEH~OEEB I NGO 7 FLZ LT
Wb EEZ B, (B 329)

OK fifid (AR v ¥ LB g R fAnik) . WI26 Hifa & Y HK2 #ifaz AT
OTA., OTBr Xix OTHQ 2SN AAEHEFEIC MAE T BN 5N, OK AR %t
L Ti% OTA, OTBr. OTB KT OTHQ DIEIZFMA < . WI26 Hf idb
Tix OTA OFEMEN K LIRS . 2\ T OTBr & OTB 28 FEE, OTHQ (2}
PENRFRO BT, HK2 MfgICk LTk OTA OARIZEHENRD b, (723%’\
290)

in vivo ER
E344-7 > b (F344. #E. VLECAW]) 120021, 0.070 X3 0210 pmg/kg KHE
[HD OTA %, 14 HXZ 90 HIF (5 =HMAEE) sl &G L7oICE
gxaBIL L, EEMY T2 A LAPCRT LA CTHIFEEHI N OF 452U 5
B FORBLY, o, REMBLFEROY 22 Z2 07 my METHESY &
RIBORBANPTHR LN, #5590 HHEIZ, 0.070 pmg/kg K&/ H LI ED OTA
&Qﬁffﬁﬁ/\ﬁ”@fgﬁ?ﬂﬁﬂ.% (PLK1. Aurora B, Cdk1Cdez  H1 7 U
FEDH A7), CDK HERF, Topoll, ¥/34 B %) 8 OTA Iz&n
I %IJ IRBLUTZ, 5 14 HED 210 pg/kg K5/ H O OTA B5HEIZIEL, 90 H %
EHE L TREITRV NS 2N LEA OB NED f?)zhfd% 70
ug/kg RE/ AR GHETITRO b2 oT-, BEFREOZE(LE —F L., #E
A\ JE Fh i O UL R AE I B & X7 BBl (Cdklede2| p2]1WAFL/CIPT

2T A N H3X X7 EONKRMNSH3FHD A LA =
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Topoll KM SA B V) ITH % B E &5 EITIKRF LI LR b
Aurora BO X —%7 > N THbH b A k2 H3Ser10280D 1 {23 L S LTz
ZENG, ARADEBEOMINIZT AR P =Y ANRFEINTWNWD I ERRIEX
m‘:o INOLORREIVEEDIT. OTA ITLXDRNAOHMIC, ARHED

= L AR HEO I A 1% @B@@Uﬂ’— AN AV FF%@Z&@L%J‘%
m,ﬁmkﬁuﬁfz%’—&ﬁ SO DRERENGZFRH I ND EEZ LT, (B
f 330)

E344/NSte-7 v I (F344/N, #, —H#f 10 &) IZEPAHETH D 0.210
pmg/kg KEH/HO OTA % 28 HRIRAHK G325 &, AL RME 2 B REZLMA.
fﬂiﬂﬁtﬁéh&t}?j” F— ARFRO LT, FEBA %Mﬁf%é%"ﬂﬁzﬁ*ﬁ%%ﬁﬁ%%

(ZH 1T D AR E W~ DB A TSR . OTA # 5-8F Tld DNA {55 Z 21
% Cde2 K OWH2AX % /37 B OMIRaEZENITIS 1T DI ONE Go/M ] @iﬁzﬁ
PR35 Chk-2 % X7/ D VU VEEAERD Bz, MWEEN R ELE 3
BUEAT OFER, =¥ F > D (Ubd) DR FRELAAEIZHIM L Tz, Ubd
L. M #lO#EER (A FL) FovZRA 2 NMCEETHD Mad2 EfEH
TAHZENRINTEY, Mad2 #fHET S Z L0 XY PRk REEMN L HE
T LR RSN TS (ZR 331), OTA 512K D Ubd OFH2 M Hld
HIEOLT G HRBO LN L XV, FEHEGIX, G Ubd OFELD E W
HIIZ I DT, Ge iz M HoOMEER (AE Y RL) F=v 7 KA b
BEAARAE DSHE L CREBR AL EEZFHEE L, OTA OEBAMEMIZES LT
Wb EFZ T, (B3 332,333)

(c) ZDfih

NRK-52E #ifa (7 v MarfzpRADE BRI EE) (2 0.000100 XX 0.001,060
ammol/L JBED OTA #&|E<{FET DL, LREREM O XTI L5/
NAER D e YT AR b — 3 RN & 18O BV BE IR O AL R
iz, OTA X, RIE~—H—Th 5 NFkB OiEFMAL, BHEIED~—T—TH D
a7 =Wk O LR O~ — D —Th Do EIBHT 7 T OERE
FR LT, £, HEEAEWIZ, Mast s 7 iy —8chs U/
AL A =rF%F—F 1/2(ERK 1/2), JNK KO p38 biFE L=, (B 334)

b R DR A A R OV 2 I o WIS M 2 v C OTA o #t:
DBz, fife s 0.0003~0.0010 apmol/L @ OTA 23 2, 5 XiX 14 HREA
VR aN— g R INT, I AR—F-3 iEM &N LDH iy, e e T
R b= AR OHBEMIMORRIE & UCHIE S, JRIEMIZIE, 72 /$—E-3
& LDH S OB ES LT, BRI L 0K 10 fEm W s 2R L, (KR

28 v 2 N H3Z VN7 EONFKEA N H10E5BE 0 Y o
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J£ (0.0003~0.010 ammol/L) @ OTAZ 14 HFZIES BT HZ L2k v, Hija
DRERALD RS B AV, PRME AR EAIZ NFrB 15O BN & I HHEE O
~—A—ThsraTz—rr Il K7 47 axs FraWwntEntlz, (8
334, 335, 336)

OTAIZL DY =T o4 v 7 BB TRIDOEL L VY 7T IV R R DX
b3, OTA OFENAMEICEG L TWAHZ EZRB L TCWAIMENH S, F344
Z v b (e, —RE4UE) ICIKEN 333 g (2725 £ Tl 300 pg/kg KE/H, 70D
%13 0.100 pmg/VC/HO OTA %27 B, 21 BT 12 72 A FIREERE S L. Bl
BT b2 "7 EHXx ) —E (PKC) KU X hoF7k®F 7 —E (HDAC)
DE LRI EDORERBEANDFHAR SN, OTA HEFREORIEEE & i L, OTA #
HRECIEL 21 H HEBE PRKC 0 U UEBM{ERFEICIML, PKC O Ty 7 v
K+Tdhs ERK 1/2 FDOTEMEALEMEBE L T\, A A=l VERRCER K-
1 Z&E (IGF-1r) & IGF-1 k> TiEHibans A /v b— U URERKRAF
M —8-1 % (PDK1) ORIHMNN OTA &5 7 HHEAXO 21 HH TR®H
N2 eEnb, b PKC O B TEH L TWAD AIREMENR S 2 bitlc, £z,
OTA #5#£ Tl HDAC3 # > "7 B OFBLNEHE X T, HDAC 3£ DG
bR b=, H#HHI1L, HDAC3 # Lzt X M T v F ki L %
B FREMEIN S 7TV nEZaEE b L, Mg, 7R b — 2 2% L
MULTZRRAICEE L TWD EE X, (B 337)

WL 2 o BT O8N SEFIPERELE 2 FEENHIEE 7 (Tsc2) HITEMED AFH
R R INZE BTkt U RARES 2 Ff>—Eker 7 v +_(Eker, PERIARH, PEECREA)

MO AR T > b (PERUAIA, PEECRB) (2, 210 pg/kg RH/H O OTA 231,

3. 7 XX 14 HREAEGFE O STz, BlEORE IIHEN /I BT 5
T AR, AR ETE M e OB R TR B 2 =T 0 7 7 A VDGR B
oo OTA (. FEICERE OREMRZ(L RIEEHERE) 25558 L., AN
v hTlX 14 HEIZ, Eker 7 v N TIX 7 HEMMOA BEIZHIAL HE 56 o 880 %
gl Z Lz, OTA % G #E Cix., R Bz F (CYP4412) . DNA
B &+ (SUPTI6H) . AL A + L A IGKEEF (SEPPI) 0@ (s
MEHEEISND—F., I3 AV T ARE OEHTHLHL T+ AT 7F I
A ) v b=V 3-FF—F (PI3K) -AKT-Tsc2 DL Di&As DRI <
72, Eker 7 v NI, £TOREIZX L, BET v FEY OTA 23T DM
Do lo, BRI, BEOREREM NG, Tsc2 ©, OTA O@EE~D
BIE DN RIZENTWD, (B 338)

OTA OEMEDOMEZ B L LT, cDNA T LA T KON 1 7 4 — LfRHTIC
X V. invitro KON in vivo TR 2B T REL UL X VX7 H L~ L DR
DB TND,

Wistar7 v b (Wistar, #, —#£10PE) (20, 1 X% 10 mg/kg KED OTA
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OTAFHIE (%)
kO h L, 24 R X3 72 FERIZIZ & & L, BB O a0 A 2 E i
iz, WAHEE D 7T28MRICER LT v FOTICERE L ORE N B I AN
REDRO BTz, AR Z U2 RME BRI FRATE NIZHIBEL T
7o, B EICRB T 2B TRBLOEE~A 70T LAIZ XD LT2RER.
DNA # (GADD153 &X' GADD45), 7AR h—v & (7 xF v V) KW
RIEG (oop 77TV, A0 T TAI VKRR T SV S) ITBFRLT
WD B DOFREBUZ OTAKAFHI 2NN A BV, (B 339)

£344-7 v + (F344. I, #IWAE 175g, —RE5 L) ([TIKEN 333g 12725
% TIE 300 pg/kg KE/H., ZD#I1E 0.100 pmg/Pt/HD OTA ##&5-L7-, A
g OO BIR 3BT 1 7 o — 3, OTAEGHMGZ 7TH, 21 H, 4704,
7T A 12 A BIZHRB 2, OTA HEGREOBETIX, 5K+ Th D
Nrf2 |2 K> THEADHIE SN L E L OBILA MLV RSEICES LT %
< DEET (GST, NADMP)H & / viEclEE (NQO1) %) I ONZABHAEEIR
HHEOCYP IZB 5T 2B ORELBIH S, DX X7 HEORELL
il &z, BhgicB VT, OAT, T MU U MMEFEY VRN TV AR —H —

(NaPi-2) 72 & D k7 v AR —F —@fn 1 L OHIas v > o AEFEERERE &
FHT 2L X2 s v OBRFOFRELD OTA HHEIZXVIfl s, FE
SIE. vy MMEFE MR OB RS RN+ T 5 HNF4a kO Nrf2 (2
L DBIETRIOMAIEOTE Y = 2T 4 v 7 R BETEIEO B RIE A b
L AT AN 2 FRE L, OTA OBBPAMICEG L TWD EE X T2,
(ZM 340)

UTALIRAVE IR D in vitro 7 /v & LTk NIRRT AL R A bR
JeAtfatk TdH 5 RPTEC/TERT1 Mila O HK-2 FlifE, 7 > N EHEIRAE H i
JatkTdH A NRK-52 @i ONZ e R R TNT v kN OFMEE R U7 IR A fiiE 2
OTA & A 2% o X—3 g U EER%, B FREOZELD cDNA 7 LA fEHTIC X
DAL=, 72, T v MIZ 3 mgkg KE/HDOOTA %1, 3 Xix7 AR#H
H L., OTA IZ X 52Bg0BEFREAEOEANFRRICHIGNT-Z, TNENLD
TR T DB REDECE 7 T A X —fRT LA R, b M oEsET
PEPRMEMIET IV E T > b invivo BT VOFERNE HITWY T AX—L 7o
7o OTA OIEMIZ. M EK., X7 L4 Y —Lf#, 5, 2eXxF bk
OB IS 2R D v 7 T U R I T 2 B FRBIC KA TEY . &b
HENRENSTZOIIX 7 VA Y — LI E T 285 FRIATH o7, X
7 LAY — A, BmEE R X F AICBE G T 2 BB FRBLICIE, RS
NHHDORTIE ENDEDODM G NHBINT, DADRIEIRDBIETFDZE
IFHBANEHE SN TV, WEEEAR T 7 I U —8E 7 KO Ras BEER
TIIRENIE S iz, BIEA b LA K 0IEME(L S 3D Nref2 o 7 U Rk
BOIALIZ A LN oTs R TOETFTNMCEBWTCHIEKRICBT AT 7 F
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VIET VOB THDLT REU VOEANKDITLEINL TV, HHE
SIEZNLDORENG, OTA OENAEAEFIZI=E Y 2 x7 4 v 7 Thd
ZEEREBLTVD &%if:o (Z PR 341)

P53 OTA OFRN AN RINETHBEEZFARDT-DIZ, pbIKOgpt-delta~1
x&@%éé’%%%%ﬁ%—gm—de%a#% (p563KOgpt delta K
gpt delta, WF-b0E, —H#F £ 500) (20, 1 XL 5 mgkg KHE/H @ OTA 23
4 AR O &G Sz, RETRIREOR K, 5 mgkg K5/ H @ OTA #
HHCEIBHE N EAFICEREMB LT A F— 2B D b,
p53KO ~ 7 ADE KM DR BB L pb3 Bl T2 EWICHET 5~V ALY
mol, £lo. ps3KO ~ 7 A TiE, BEE A ORME ERGHIIIZ & B REZ M
a7 AR F— AMaRGBO bivie, pb3 KO ~ UV A THEINTT R F—
CADOHEIE, OTA OFEET DT R b— AT pb3 RTINS L
TWAREEMAZ R LTS EE X LIV, (B 304)

(8) 'E&'I n'ﬁ%ﬁ@i&&)

FEEBREN A A - e ERBR ClX. OTA 245 L= EREW 42 CIZR
A OTRALRF R 2B RO DT, BIREEE I e s oL RS S3 &
7 A2 MZIiE, BRI ORER U7 MRa 23 A S i, FRAIAE O 224 K O %
WELBE SN, 7y MTBW T, MEONT S HE RO G HIRHK TR
INHOFTROBENED bz, OTA ITBIRICBWTHEET =4 h T~
AR—H =% L THREHE S ND 2 LRI TEY , TR 2RI 72
OTA OEMAERIL., OTA 23R AME KR D R SUXMERE IS & 2 A48T
SFVEES AT ML OMBNAMNIBIT T A EEET S EEZ LT
%, EREMWIC X sHAEEERRICBW T, HbERWHETEHEENZED BN
7-oix7 &2 (M) <, 120 HRE 0.008 . 0.040 X% 0.160 pmg/kg AH/H D
OTA ZiEEE&E L=/ H., HEERFENIC Tmpag XX Tmpan DA XV 27 VT
Z AR D EG O W TN REN N L=, 0.008 pmg/kg {KE/H D
OTA # 5RECIEL 98EH 4 88, 40 pg/kg AAE/H L ED OTA &5 TlX, &
DT ZITIRMEICB T HIBRITHEEENBIE I N, 7 XIZ81F %5 LOAEL X
0.008 pmg/kg AEH/H Th - 7=,

MBIEENE - BB AMEREBR CIX, (FoH%EIC OTA 2R 0#& 592 & EICEEbE
B AN S L R e e OVF fﬂﬂﬂ@%ﬁwz& ZFELTZ, 7 v MT 0, 0.021,
0.070 X% 0.210 ptmg Ikg KH/H D OTA %2 5 [FIs@fil#E 1 &5 L7z NTP 1235
5 2 RN AMERER Tl 0.070 umg /kg KE/ B L EOHAETHT v D
B AR Bz, NOAEL (%0021 pmg /kg AE/H GA 5 = H 5,
0.015 ptmg/kg RE/HIZFY) Thotz, £72. 2O NTPREBOT — X &2 |
BMD 2 HWTHT L7oRER, BEET VO 9 B b Ky BMDLy 13X,
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0.016:1 gmg/kg K &#E/H (LogProbit (Restriction : off) ) TH V., Eid
NOAEL L 0 @ METH 570 7 % % - 8RB T, 0.040 gme/ke
RE/H O OTA % 2 FERI G Lo/, IR ZEE-SCHRE oKL, EBITME
DEFEENIHLLITZD, DADFERITRD e noiz,

TR AT R O B L, WTIL O BA~OREL D & 1~2 HTEW
MAETBRE I,

BlEERBROMER, Ames iR TIXEHEHLOFEIZ) DD L TIEE AL
DEMETH Y, BEREAZ FHV 2 SOS 3R &k O AL R =Ml 2 W 2 8 s 7
FRERABROFMEROIFTEALELRZETH -T2, —F, WAEHOERMNIZE
WT OTA 2" —A8H DNA Y2358+ 5 Z L /RSN TERY, OTA &5 L
e~ U AXITT v FOME, T, BEECRSWTha Xy M7y A OfER
TG TH Tz, Ay N T vEA THLILS DNA HIEOE&IFPIERILAIC L -
THIHIEND Z LA RENTWD, DNA EE 2R+ REH DNA AkTlE. 7
v NFHER, 7 Z bt B ARE, & RREE BRI W T ECTh o 70, Al
RIS dn vitro DN DOOFRER TAHLITZDS, in vivo DIRERTIIEMET
bolo, IMERERIL. In vitro, in vivo IICBETdH > 72, In vitro DY aR B g
ARERTIE. BEROREOR RPN LB/ LN TWDR, 7y MIEPAHER
OGS LB ClEatE, v~ v RZEEAER S LA CTIEBETh o 7o,
N7 AV 2=y 27Ty (gpt delta) ZH\\- in vivo BB T,
B E M A IS DNA ORKEFRINH BT, T Z OFNL THRAET
HBRADFERTH L & T LI HE LN TR, Fio, RIS IT D Rz
RER I SN pol=zZ ENWEINTWD,

OTA OBIRFMENAME L LTDO AT =X LIZEEL T, OTA HDWEZED
K& DNA [ZEZEERHT 20 G0 E 2 B TUTO L IICEEIE %R
PR FE L STV D, B OTA 25 L7z In vivo IZF1F %5 DNA Nk
FRGRERICI W T, RA N T VUEIZ LD DNA IHARIIER H S e h - 7o
Ndb, —H, BRA T YWEIZLY in vitro XY in vivo lZE\W T, DNA £
KR SN TOoREND LN, TOHBERITILISINTELT, miahe
& ZNDAHMUARDY OTA Uik OTA R & DNADXZKARKE LD THD LD
eI STy, Bz, [BH] XE[H“ClTT~ v L7z OTA %7 v M5
L7z in vivo iBBRICE W TRIEEEIZR A F T XY U 7L ERI%ETH - 7208,
FIAMETE AITER & B AL TR,

OTA DIEBLEBFBHEREBAME L L TO A=A LT LT, MiafE o
el BNy EEEEFENE, M e 7R h— 2A0%b, Bt~
A, I har R 7OEREKRT, MAPXF—EED v VP iREZEoZE k., 7=
=77 =2 tRNA GkER, AN ZEDOT BT IUIREEZD =Y = T
A T IRATN = AL E | DK D HRx RIFR N ZHHE STV D,
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LEDFRE LY OTA X% OTA {3 ) DNA A Z k3 5 Bin s
DAME T2 < W DNA ICER T 2 3EBIEm RPN AME L B2 5 2
EDEETHD LMz, 22T, BRAMEIZONTIE, Te M 5%
ANV A7 FNCET 2 F0 & QHEACEIKEZX5) ) CERK20 29 A 2 H
b eE - IGYEHEMHESIRE) OF X T 2S5\, in vitro B5E! iﬁiﬁ
BRCIIGIETH 523, In vivo B nEEilEk C DNA ~OEERER AR S
T RPANMEICH T 2 BEEEOEGRRHE] B2 &5, %E‘ﬁ)
/u%ﬁﬁg IR LTIk, NTP IZBIT D 2 FRIFED AMERERICIEES < NOAEL %3

HHL., BMD #Eo#EM X fThenwz e L, TDI 2% ETH52LE LT, (=
BEE2 & M)

3. ErMZHITHHR

[F%m L]
(3. B MIBITAHAE] UBITEIURORNEDEE (II<BOHE—%KEL) &
o TEBH FE9,

(1) BEIZBITSIEREE
@ mi#ks 0TA B

OTA X, E FTHELZ 35 HOFREWIZ AT HZ N RSN TEY (R 91),
W EHBCAMIC T B IE L SEBOMERNA A ~—H—L LT OTA O eE
DNE LRI IZIRIA < B STV 5D (B3R 74),

2001 D JECFA O#HEIZ LD & BN 12 E, 77U 200E, hFH
KEOVHARIZEBWT 1977 5 1998 DRI Z L ZE 40 OTA Gk & sy Sz
e 8,717 A oI OTA JREHMIEX, 0.1~40 ng/ml (FKfE 160
ng/ml #fR<.,) THoT(ZH 74, 198), HATIZ, 1992~1996 FIZHAIZE
W OTA IREDNFHE S 4L, OTA B S 7=DiX 184 4 156 4 (85%) .
EHME X 0.068 ng/ml., JEEHPHIX 0.004~0.28 ng/ml T - 7=(Z M 342),

EFSA OERAEIZIX, 1995~2002 FIZWESNIAZ VT, 70T F7T,
NG z— AT xz—T 2 FERyaAFNLN ) NIEBT AEE AR 2,322 4
DM OTAEENTLEN TS, OTA OFEHROHPHIL 33%~100% T, L3
/v (BHRF 0.1 ng/ml) TH7<, /AT =z2—KkOPR Y =—FT 2 (R
£ 0.01ng/ml) TZh-o7z, I OTA BEO X O&HIT 0.17 ng/mL (L3
/) ~0.56 ng/ml (% VU7 RSN 0.1 ng/ml) TH-o7z, EFSAIL, =
NOEOREF LY, 2001 412 JECFA TH&E I N/ RESE L kg9 5 &M
OTA BENBIMERIZH D LR TW 5D, (B 200)

DHDOWMERKRZR 18 ITEN LT,
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R—T 2 R, 1998 4F 10 A2>5 1999 4F 4 AZHT T 30 & DRt %
KGR O MG LS WM+ o OTA EENNE S e, RBHAMmE
FROSWHFILIIEF O OTA EHREICIL, AEENRO b, FHAMIE
& SWHFIILMLTE 00 OTA JREEIZIZAHBIN A B, R ELIE 1.96 Th -
oo (M 343)

2002 AN M HNVOEH 2 A T TR OZFDDD 2 DD EFOFH 3 Hi
RAZFETEEH 104 400 MRS 4L, MO OTA RENFH L7,
ETOREK»SERE FRMLL Lo OTA “"HEHI, HIXK I & @IAi@
0.42~0.78 pg/L., EAEROEEH AL 0.14~2.49 ng/L T, BB OEITIRD SN
Rino T, —HOBRMIZET D EEREIFMO 2 HIKIZHXTHREICE -T2,
OTA OEERA I, IfifE T 0.1 pg/L KL OEMIE T 0.05 pg/L TH-o7z, (=
344)

F VU D 2 OOEFEHH D 88 44 DR 72 55 oy HERE L 7= IfEH o OTA 21

GHTS Tz, a7 T2004 43 A& 7T HIZRRSNT-MIED 54% M O
Ve BRUT T - X TTHTT T 2004 10 HIZERBR ST BIED 91%08
OTA Btk <, MH&MIZ T Z., 0.07~2.75 Kk 0.22~2.12 ng/ml, FE¥JHE
IZFNZEN 0.44 Y 0.77 ng/ml TH o7z, WA OMFES OTA EEIZITH
BRENRO LN, /2, Y ERyT T 577&77Tiﬁ$®m
HE OTA BEEN B LV BBEIZE - 1=, W HIE O S5 Ed OTA S
OTA EEE #FH SN, aT VROV v T « 5T « X T T X277 T
ZIEI 0.84 KN 1.40 ng/kg (KE/H TH -7, OTA OFRHEBESIX 0.1 ng/ml
Thot, (B 345)

TNELF o TTTZ ) AT A VAMND 2HKICEIT 5 4354 Db MILEF O
OTA BEEMNHSTZ, 2004 4 2 HiZ~</L « T« 77 XN 2005 4F 4
AW 7 Hlz~x 7/ v R FATERRENTZHRIEOZNEI 63.8% KT
62.3%7 5 OTA 23 H &4, FIEENZ 4 0.15 ng/ml & Tr0.43 ng/ml TH
7=, OTA ORHIRAIE 0.012 ng/ml TH 72, (B 346)

kLo D H g T K VBRI 0 2 il T, 6 AN 80 k£ T 239 4
ZXFRIZ 2007 £ 7 A R OV2008 45 1 HiZ, IfigH OTA EBENHE I NT-, &
FIZEHT AT — &0, BT :t NUET 3T EEEYEOBLI
Mg T X0 2 < Mg T CIXER R, T L— Y K OVR OB RS B 7
£ %ﬁwfco OTA IfLiFHFREIX, WTHOHIRIZE W TH AR TE
HMOFREEIZE L, 2ROV ITZENZH 0.13720.013 KO 0.31220.034
ng/ml ’C&’?)Oﬁo SR IE R EE IS s S e N B TR b o 7o, i
B OTA BEORESEIZEL O RE T O oMK THIE S 1.496
ng/ml Th o7, BTG TIZEW, AFLTF4E (16 MiK) ofd OTA =
FEBRRAN (96 ffk) ROEAN (8EK) ICHTHEIZ®E) T2 (3 /] 347),
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1 AL DY = A XHITTD 9 HX T 2008 43 A H 5 AITHT T 2794 D
2 B 6 Mg 2B L T OTA BEZ X7 fE 8, 275 412 OTA 2k S i,
3 SEHE X 0.86+1.07 ng/ml, 95 /S—F& % A UL 2.51 ng/ml TH o7z, ML
4 B OTA REICH L2 K O ZEITFE D IR o723, 18~29 ik, 30~44
5 LN 45 U Bl AE 3 XS5 L, MiE OTA AT 45 Ll F>18~29
6 W% >30~44 EDNET, 45 BLL EE 30~44 D TN —F TIIAEBENRBD LI
7 oo (BH348)
8 ANRA T 2008 4FE T A D 11 AITHT T 168 L DB ARG EM S
9 7R Tl MREEEDD OTADRH S 4, mAEF OTA IR D413 1.09
10 +0.95 pg/L. BEEHAIL 0.15~5.71 ug/L TH-o7=, BHEO T N4t X v Mg
11 B OTA IREDEVMERIC H > 7, (B3R 349)
12
13 *18 BEEOMRFIAIVSI LTI UAERE
4 WO MR RMRR THm 3 i 51 STk W
E5 (%) (ng/ml) PR (ng/ml) H
(ng/ml)
H A 1992~1996 156/184 0.068 0.004~0.28 (2R 342) 1998
(85)
KA 1995~1998 1596/1732 0.06 0.23 0.06~2.03 (7?5,%'@\ 52) 2002
(92)
BN 1999 50/50 0.2 1.10 0.2~3.11 (R 52) 2002
(100)
N—Z v 1998~1999 30/30 0.02 1.14 0.14~3.41 (7?5,%'@\ 343) 2006
K (100)
NV R H 2002 104/104 0.1 0.42~ 0.14~2.49 (R 344) 2008
L (100) (LOQ) 0.78
F 2004 62/88 0.1 0.44~ 0.07~2.75 (7?5,3@ 345) 2006
(70) 0.77
T 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 E# 116/119 0.025 0.312 0.0279~1.496
(97) (B 350) 2010
2008 4 Hi 92/120 0.137 0.0306~0.887
77)
ARA 2008 275/279 0.075 0.86 0.11~8.68 (7?5,3@ 348) 2009
(99)
ARA 2008 168/168 0.01 1.09 0.15~5.71 (7?5,3@ 349) 2010
(100)
14
15 @ RAPOTAERE
16 REOBEWHEFEZHAWT, JRPO OTA EEORIENAIGEICR D, R
17 OTAEE & OTA IF< #FICHOWVWTHEINTWVWS (F19),
18 AXZ VT T, 41 4005 1 BOORZBER L, OTA IBENHISNTZ, KHE
19 OTA ORI 0.005 ng/ml T, EFE D 38 ik 22 A+ 1Z OTA 2
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H &=, B S 372 OTA OREHPHIL 0.012~0.046 ng/ml TH -7z, H'E

BREH 3 K DR

0.140 ng/ml THH» 7=, (=8 351)

H[E T 30 HH 50 4 & Xtz alkE = E vz B

R A, ATORIC OTA B S,

i (AN

—HNHE ATy NAET 4

WIS, BF, MEEXTRFO OTA ZHETHZ L1280, OTA OER

BLEDNNA I~ —H— L OFENPFANLNT, KL
BRBH An Ry K OVRRER 112

41 0.001 ng/g. 0.1 ng/ml %X 0.01 ng/ml TH-o7-, OTA FEH &EIT
#iDHIZ 0.26~3.54 ng/kg A/ H & H#
30 BRlZ & e TOMEHRIERN S OTA 25K S, OTA 12 #ipH
30 HAIZ

0.94 ng/kg KE/H .

OTA HEHL& & Mk F OTA IREEITIZAHEINGR D L2 o 72038,

LB 1 PRI S 4, IR
A 1|l 1 B2 RIS e, BRI R,

Ftani,

AERBALG 30 Elﬁﬁ\
(TFABRAT B K ORI
I K OVR I

?iﬁ

mf%h%

EHLT
AR A 46
(XRABRBH A5

0.15~2.17 ng/ml K OERF1% 0.4~3.11 ng/ml TH-7-, R 50 1
R 46 KRN 5 OTA 23 S 4. Z O#iPHIX 0.01~0.058 ng/ml TH - 7=,
OTA #E i &

J]?%EP OTA /}fé}_h 'f/bpi‘é’]foe*aggﬁ)mu &5 %“77:_0 (#%HE 352)

2003 4 4 1

WA H Y —D 3 HGD 5 HIKIT(ETdE R & 88 4 DR+ OTA

BENHONT, JRIZ 24 BEEERILS VT2, 61% DA S OTA 3 H S 4.

YR EEIX 0.013 ng/ml, %
T 3HAFDS L, 1 HFIZE
ST, Wb BLicE

42 KD 6 OTA S S iz, RIS 0.038 ng/ml, %

~0.105 ng/ml TH o7, &
AV N HND 6 X I Ltk 50 44, B 45 L OB

O#iPHIX 0.006~0.065 ng/ml TH o7, FIHH
T HIRF OTA IREI, oD 2 #IDFITH~_ T
TR e o T2, (B 353)

2004 4F 11 HIZARLV R L (af T F) @@%%m%%ﬁﬂ&bt 60 Rk

#iPH1X 0.021

=[RS 0.02 ng/ml TH -7, (723% 354)
it 95 4 DK% 2007

DA KRN 2008 FEOEHICEE L, OTABELZFHRLamR— M AZF ¢ NHE

i S A7, Eﬂ;ﬁ HARTEAHO OTA < &FITFEICEHL .. MEEIZLEND
FEMNCORBD Hivz, BRHRRIE, 0.0024 ng/ml TH -7, (B 355)
x19 RBEBORFAFIZEFXIUVAEE
o i EPRA BRI o
14 R PRHIRS g e (ng/m]) e S
FE (%) (ng/ml) (ng/ml) i
AXYT 22/38(58) 0.005 0.012~0.046 (&M 351) 2000
W[ 46/50(92) 0.01 0.01~0.058 (&M 352) 2001
NI — 2003 54/88(61) 0.004 0.013 0.006~0.065 (&R 353) 2005
NNV 2004 42/60(70) 0.02 0.038 0.021~0.105 (ZR 354) 2006
( LOQ
)
IR N % 2007 & #14: 48/50(86)  0.0024 0.021 n.d.~0.062 (& 355) 2012
2008 & 42/50(84) 0.016 n.d.~0.040
2007 % Bt 40/45(89) 0.023 n.d.~0.071
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2008 & 35/45(78) 0.016 n.d.~0.039

@ BEHOTARE

FAF 6D OTA OHA, FHTHEINLTND

JECFA (2L % &, 1988 45 2006 - F CTITHAE SV FBRIN 6 2°0FH, 77
U 2E, 77 VNVEO0A—A N7 U TIZBT52RILFTOEEEIEIE. £
i 11%~100%., 72%~87%. 4% K N 2% Th -7, (= 198)

2002 %@ Scientific Cooperation (SCOOPTask 3.2.7) 292k 5 &, E b
ORFH 324 WK (RAY, A XVT, /Ny =— AUx—72) O OTA
B OFPHIX 0.01~0.24 pg/L. fHeEfElE 2.35 ng/L, “FHMEIX 0.09 XiX 0.18
ug/L30Th -7 (B M 52), ZTOMOEIR %% 20 1T/R L7,

R—T 2 RIZBWT, 1998 £ 10 H 5 1999 4F 4 HIZ/h ) T 30 A4tk
O RHRO MR &K O RFELABRR S L, OTA EBENHIE Sz, R T
ERORFLICBWTERZEN 0.02 X 0.005 ng/ml TH-o7=, FEFLF D OTA
tt 13 B 5 iR Gt Siv7e, REBLMIEH I3 2 FFLH @ OTA B

. E¥ILTO0.0058 TH Y, HZHAEOR R, RHAMEF & RFLF O OTA B
r“ HENRBO NI Z ERHE SN TN D, (B 343)

AZIYTT2007TH 1 HNSH 6 HETIZ 1304 (A X VT4 92 4 KO #
UTEFETRWA 384) OIRLMEXIGIT, SV L OFEL @ OTA I
AT o — M EDRE BRI, BHERO I WHRKD 99%1Z
OTA 2R &4, FH MR 1T 499.8+553.8 ng/L, #iPHIX 84~4,835
ng/L Toh o7 (BHRA : 25 ng/L), REALH D 79%IZ OTA 25t Sdv, 8
HAEMER 21X 10215.6 ng/lL Th o7z (MRS : 0.5 ng/L), \WTi1d OTA
BEIZBWNWTHLA XV T ANEA XY TEETRO AL ORI ﬁi@%iﬁgﬂ
oo tz, SWFIMH OTA R L FH o OTA B & OFMICAHBIIFED b v
o Ty, FLHIZ OTA 2 SN RIRIZEB N T, SWEmH OTA EE & S
WVERITL Y M OVRERL S o0 OTA JEFEL & ORICIE DGR D biLTz, SWHL
FIEENDHEEI SN OTA BIEIZ, 1 # U7 ANEA & U TEETRO A
BT, TN 1.02+11.20 %1 0.87+0.78 ng/kg IKE/H TH - 72, KA.
V7 RNRU T B RORT A OBRGEE SV OTA B ICFHRE N
Wbz, £72. KR, Y7 NNV 7 BEHROMEEEENOKERHMINS
MOBEE &P O OTA REEIZHBENE D bz, (2 356)

KAy o28Hi (JNVETA -T2 AN T 7 —L U ER=—F—HF T+ )

29) BUMNME ENC 313 2 B R H DO OTAS: S < F &M

30) SESMEIZLL F D 2 > D FETHEEB EN TW5S : OLODLL F oM ARICLOD/2ME 4 ] L TEE %
FH L. LODELOQOREICHIKIZOWTIERETHIURREE E2 AW =54, XT@LOQLL Fd
BARIZLOQ/2MEZ A L CEHE2HE T LI=5E
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31

EE0EINDEE « HARFELHEMHAES
OTAFEAfE (%)

T 90 L DM SRALAERI S, OTA BENE S -, B 50%LL E
2 OTA B &7z (BRHBRA © 10 ng/L), OTA O N-153 FE K OV H i P 1 X
JIWVETA -T2 ANT 7 — LU TENEN 24.4£221.1 ng/L X T* 10~100
ng/L, =— X —¥ 7t TIEIZENEI 14.4%215.1 ng/L X 10~78 ng/LL TH
ST, (B 357)

OTA Dt MHAA~DZUWIE, ATP (KAFHED b T VAR — 5 — T 5 FDS Al
P& 78 (BCRP) IZLWfffransd Z EnmmesitTtnsd, BCRP I,
b R EDORIZRWT, BN & ISR EL LS REEA SRR O ~D
STUWNTEEE- L TW5d , (M 358, 359, 360)

%20 BIAGODAISEFFIUAFEE

BtEEcE R OTA B

E4 BREUY M #12(0%) (ng/ml) R (ng/ml) SLAZCHEE s
(ng/ml)
R—F K 1998~199 5/13 0.005 0.0056  0.0053~0.017 (&M 343) 2006
9 (38)
ABENT 2007 45/57 0.0005 0.01 0.0011~0.0751 (W& 356) 2011
(78.9)
FA Y 46/90 0.01 0.0244 0.01~0.1 (ZH357) 2013
(51) 0.0144 0.01~0.078

@ OTAIEK REDNNAM AT —H—

R B2-~vA 7 uT Y boUbd ERD BIRIR G AE R E & B L
’Ci&ﬁbéh’@\é BENODO OTA [T < ST E O Hidsk & L’C%DE%L%J?:L
= U7 EDLRREAR OB MM E ™S IE ( chronic interstitial
nephropathy:CIN) 3 404, JHK OB 5272 CIN B3 60 4 & O 40
£ DM OTA BER W B2-~A7n /a7 ) U BENE SN, L+ OTA
R IXRIK RO CIN B 2B\ TEE H K ORIK OB 52378 CIN B LD

Blom<, RPB2-~A 7 urua7 Y U EBEL, HRICH D 59 CIN B

:Ibb\'ﬂ%%%‘ot WAEBEICE - T-, (B 361)

IS 4 P ARBBATE CONTILILOBEREZH IS BINT, =7 MIB
WCREEL & AR DI OREELT O OTA EEN NCHIE DR T B2-~ 1 7 1
ra 7Y RN bz, 50 4 OREET 36 4 (72%) DGR P15
OTA 23 ft S v, R K OEER 221X 2 412 4.28£3.97 ng/ml K& T} 1.89
+0.98 ng/ml TH -7z, MIFTIZ 2 ng/ml LA ED OTA A S =38 1T
MiEH 2 ng/ml KO EL V., R B2-~vA 7 m a7V U REROMET
11/7““ ‘/W@&}J—ﬁi‘* SR O RAEICE N o T, SEBRU VAT 4 v

FOMTORER, ARMIEF O OTARE L B2-~A 7 u /a7 VREICAHE
fﬁaf’ﬁzsm D 6%710 (2 362)
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® 0TAIZK ZREEDHTE

Rz I DR O OTA OJEYLFERE, [fF OTA RN D O OTA HEEE
i, BHENLOHTE OTA EERENK O F o OTA &E< BER L 25 /M2
VT 2002 D (SCOOP Task 3.2.7) IZ#EINTWD, BRIN 13 EORM
32 i H . FF 18,599 BRI DWW T OTAIREED TR B AT HFE R, 48.8% TG YL
H O, BBHLOFBERL 5,180 Mk 2,825 ik (54.5%) & OTA »3 %
HEdv, REHHITX LOD~8.7 png/kg, F¥I% 0.294 pglkg (9 HEGHEEE)IX
0.484pug/kg) ThHotz, ZD I b, KIZHOWTIL, 63 Ffkd 4 MK (6.3%)
12 OTA 2 S h, BEEE#PHITZ LOD~1.4 pg/kg, ¥#51% 0.217 pg/kg o H 5
PESEEIE 0.725 pglkg) ThoTo, (B 52)

t h~D OTA OZEFEEFRE L TROLFIEDE WO IFBIE L OEHERL G T,
BERD 44% % 5D DH B2 NI, FENTUA D 10%, ZT—t —»0 9%,
=D T%, 23T 5% Th o7 (M 52), FEMITONTIX, mHED
OTA Z# &G iefl Bt ZBE L7 7 &Z O BT MR L OB EIZ OTA (754N ZR D 5T
WAH(BM 89, 107), £7-. MIBEICIBWNT, AP DO NLDOEMHIZ P
nordicum 52 X % OTA (7GRN HE SN TWAH (2 65,363), LirL., HEY
A LT3 < I, MRBREMEEZ BT 2 —H ok Tiie o
OTA #HHIEBED 10%RE L RLAEELEZOND, 1T AL b
ICHT 5 OTA IZ BED 3% B2 WFERLE 2577,

RRINIZF1F 5 OTA D5 Y 3ERe K OWRIN 4 [ O & s B HvE 2 212, OTA &%
< BHEFHZIZBM R OB RO A, B2 WEE, B—, T A |
BEMT R T N—Y P a—ZADF 7 B ORGHOTEYFEHE K O RE W
b, 40D TFT U AL D OTAZ T FEEDHRF S NTZA R, RADIEE
FIZBT DA OTA #BEEIX., 2~3ng/kg KE/AH ThoT2, @Y A7 D
HEE (97.5 X—k ¥ A )VH) TIiL 6~8 ng/kg (KFE/H D OTA #EHLE & 72
n., —HEEICHET S L 40~60 ng/kg KE T - 72(Z K 200),

R 6 2 E X s SN fEEE 2,712 BIEO Mg & RS o OTA #EE
DT 0.34 pg/L (95 BEEMETFIX 0.85 pg/l) Th oz, Mg+ D OTA i
FEZHWT Klaassen ([C X BHAEABDIC I W HETE &N/ OTA ©—HEREIX
0.41 png/l~2.34 pg/l Thote, RAY, AV —F UK/ VT = —TlEm
HOTA BENSHEG S 72 OTA HBHE X, OTA (5YL3ERE L EHE ) D HERT
Stz OTA BREL VKN -T2, —F, AL U ROHEEITZE O3 OfESR

3 OTARE < B ROHEFITLL T OKlaassenlC L 2 FHEXNS AV b,
Ko=ClpxCp/A=1.97Cp
Ko: —H#EHEZE (ng/kg tAFE/H) . Clp: mifEr V77 A, Cp: MIFEOTARE (MJEOTAR
ELR%EEINE) o A EWTFRIRIEE
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Lipolz, (BZH52)

2002 =D (SCOOP Task 3.2.7) OFMAERIE LY, AILICEHIT H OTA #i1L
SBEPHEIENTWS, HESN-E SO 324 IO FHEE LY . %
Wo—HORIEREZ 600 ml & L CHFFITsE, ARICBTL2HANLD
OTA %3 < B O#PHIL 1.00 ~24.00 ng/kg (AH/H L7272, (B 52)

2007 0 JECFA (28T, BINDEY OTA 154 IREN BB RED |
BHENOLD OTA =X BEITB L% 8~17 ng/kg (KEMA L HE INTZ, K%
BOBMBIRIZEBIT D OTATBRRL~VL 5 uglkkg LR CTh o7z, (BHE198)

F U D 2 OOREFEHH D 88 4 OWEH 72 B o HEE L 7= i+ o OTA JJE
DT ENT-, o 7 AR E I T L C, MRREEE 12T 3 2> Ao R hLE
BUZBA+ 27 > 7 — PN FEM I, ZWE. KR LS RERE & g
® OTA REDOEBAFT SN0, ALNRHEEIEALN R -T2, (B
345)

kL TR T R OV T 0 2 #ill T, 6 D 80 Rk TOREEE
2394 & X RIZ 200747 H KL V200841 A2, MK EEE 4172, Breitholtz
DOHEFF (SR 364)320 % FIVCTIfiiE s OTA JEFE L v #HH Sz OTA EEED
#iPAIX 0.0144~2.005 ng/kg (AE/H | FEIIAH R OEBICZN £ 0.182 K&
11 0.408 ng/kg IKE/H ThH 7=, (B 347)

ARL DY = A FZHITD 9 HIX T 2008 4 3 H2vH 5 AT/ T 2794 D
B oMk Z e L, FFIC OTA O&E< BIRAZFH5 A TRFEICHET
LT — IREBINTZ, OTA REENDLEBZLNLE Y. NI4TV
—Y . WO AT EORNERE & MET OTA EBEICHBNIA LN
72, Klaassen OHEF A HWTlsEd OTA EENSHEEE X7z OTA BHEE
1% 1.69 ng/kg KH/H TH Y . BEE S K OSCHIZ X 2B 551X OTA 15
BN LHEF S 72 OTA EHET 1.96 ng/kg (KE/H Th o7, (B 348)

AL T 2008 T AN D 11 AITHIT T 1684 DB 4o b IfLik &2 FR B L .
Mg OTA ¥ 231 E 7=, Breitholtz X% Klaassen OH#EFH A VT
F 72 OTA #HEEIT 1.47+£1.25 XX 2.16£1.88 ng/kg (KFE/H TH -7,
AR TIcER S, BIRLEZEEBEFICET LT 7 — MR ZEIC, BY
L AEE, B, UA UEEET 26 DR V—T L1l OTA BEIZD
WCIRYRMENT 23360 S Aviz, FPEO R & At OTA JBE & OMICH B 72 BEf%
FROLNT, FEHOHIT OTA O&EFTEITRkA 2RBMICHKXT D LB 27,
(M 349)

32) Breitholtz D HEZF L

OTAfEHE (ng/kg AHE/H) =Cp X 1.34

Cp : MIEOTAEE (ng/ml)
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31
32
33
34
35
36
37

OTA (X, "B Ui FICHE LN D v AL HEE (BEN : Balkan
Endemic Nephropathy) K ONdb7 7 U » D R LR EE (UTT : Urinary
Tract Tumors) DOFIEIZEIH L TV D A[REMENHE ST\ 5, BEN OJE[A
[TH ST > T WS BRERJRIRIE LT, OTA DIENIT/NRICIBAT
Lo ) AR YIEhEY) (Aristolochia clematitis) D1 DRy TR AW
HThoH7T VA MaxTEBOBE, KSALKR D O H P KIZE H L7235
IMEERILEY) (ZERGERRKFEE) OB 7 1 VARG O AR A
FFonTWn5, (B 365)

OTA Dt MITHIT BHENBAMIZHOWNTIT., 4R RIS 220,

D NILAHVRLTERE

BEN I8t hOBIHR CTH O, N D L EEREHERNLD X =2 —
TN WNDRA=ZT e~V =S TAVHIT, /a7 F 7, b—~<=7
KOV BT Hitdk o T2 ZAEIC A B AL, SRR IR AR A N FE D BTV
%, BENIE, BHEL D ZHEICORE L ALV, Bkhidi 1115 L ST
BY . EEHEEIZZEDTRAE N, 1950 FERDOFRE DO REERIT 2~10% & Wik
SNTW5, (2] 366,367,368)

7 a7 F T ORAIRES IR IV TR S iz 1975~1990 ORIz
LB DR 7 4 — )V RHEOERECIE, BEERIT 05~4.4%Th o7, IT
D OB R A B D, (B 366, 369)

BEN %, B tIHZHHILDO N OO B OFERICRIEN A LI D0, &
BONWDEFOEBEZ S 2 BN TRIEFE DA LI WT —ANH 5 Z L i
IR OO E D TH D, =2 —TRATETIZEBT &P LY, BEN 112
RICZ < HIE L, FEICESGHICHRIET 2886 2 PBEETIE RN &
JA\ IR A5 L TR Dl s B Bl HIR 2 R I~ OB ETHERIET 5 Z &R
RINTW D (M 366,370, 371),

BEN (i3 @D ER T2 < | BIEFR L EIZ 30~50 T, 4T 10~19
D BEORE L H D (B 372), WA, JRWE R B
DG L BEIZ I T 2 A G 7 VB RHEE 2 £F o [V M X ORI ME D FEJE M X
OFEMAEMEBETH Y, o< VT L TEBAKRFEICEM LBARICED
(B 365, 367, 373), FIHEIR & L CIRPICH o)y | BRSNS 4, JRIE
MaDFEEFE DIZ0, BlAHALND, EATITELS, BEMOBZERO%Z, BA
2 LD, BIITHRROEITICON TEM L, BEIHBMEL L, KENCIX B
HEPBIFIZEAT 2, WEPAICIE, AR RZ, AR 2 & OB R
BRI ZE & 0T bR I8 R B M 8 ERNG ON S T R B D 5 M VAL 338 0 B 5
(B8 374, 375, 376), REDRANZEN DAL OV TIX, EARME, mE
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SITRERIR L #ERLSH U . BEN OJFKRIZHAED & Z ARPTH 5 (S 365,376) .
RO RIE R E ORI FE O RIS OFR AL BEN BETEWI &,
Fo, BERNEZIE L TR0 X BRI B DN TE WD &R
HINTWDH (B 373, 375, 377, 378), 7 a7 F7 QA LIHZRHIKIZ BT,
PRIE BR2 23 AU DFEFERIR, B IR LI L TR NHIEKD 5.1 5 Th - 72 (3
379), EMEREERO S 6 BT EEGMIRESERF 95% L b o & L EHEE T, R’
b B I SIERI O 5% TH 72, 1970~1997 HZ AT T — ROUWIRE
B¢, BESREIES OIRE A% 1T 72 766 BB ORMAER RICB W T, ZhbiEE
DOFAMEIL, 22— RATET (B ET) O TIRZ IR & 2 O FEMH O
B D HIEN D DBRF N 68%., LA OHILD 32% THh-o7-, KT\ T
TSR AR FE N D o Ty WARIPE RS 0D 56 A A R 1R\ 1955 26 8 il o0 ;R T

13%. JATIBE LI L TR WHIEE TIE 2% THh - 72 (S 1R 380),

TIUD O ERE RIT. S H ST 3 T BB VR PR S U
PRI ORI BREBEERNIELS b o TWAZ L 2R LTS, (B
378, 381)

Q@ NILVHVELREEET IS X UA

BEN ORI E LT, GRS NTERMEZERT 52 L1085 OTA 213 <
BREWNZ ENETF 5N TW\W5, BEN BE OBERICIS 1T 5 9 B 7 R4
N, OTA G L7274 LTz 2 & ROVE IR I il & B pE S 5 3%
WD OTA V5L LLER B E T & 5 Hilik & AHIPEAICE R > TV A 2 & JA
IR LI L TV DR OERO MRS OTA B S, JRALHN L%
LTWARWHIEE D HEHICABEICERE Ch o722 ERMEIN TN D (S
R 370, 382, 383, 384) .

1970 FRIC7 a7 F T XX T A Y T O JEAIE %5 i TER A L 7 o
B O OTA /GG EEIE 8%~9% & . A LA 3 L TR WO K 3% &
H#E T 5 LB E WS TUE RO BTz, 1980 4F 3 Avn 4 AZmiF T
2= RATET OREIFEN LI LT DR & ORI EE 2D 7 WA o R
HZFIEI 395 LN 202 RO IMENERIL S, OTA BENHIE Iz, JE
TIRDLHE L TWDRTIE, K T%DIED OTA BETH Y | FH OTA RE
1% 7.6 nglg. KRIEEIX 40 ng/lg THo7-, ATHBEE NN 2WATIZ, OTA
BitEsR1X 5.95%, PRI 5.4 nglg, KIEEILX 8nglg Tho72, ZORER
O HIRERIL 1~2 ng/lg TH o712, (B 384)

TN HY) T D BEN BEDL WD 2 HIK T, 20~30 mOEREER 19 A
EXMRIZIDAM b=V ATy AT 4 NEi ST, &WiZk 5 O0TA
BEHEL, BRERA (0.07 ug/kg) 75 2.6 pglkg, RO OTA £ HE
1% 1.86~97.2 nglkg IFEH TH -7z, (B 48)
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TNAHVTOTTY OB LIRS MIKIZIB VT, BEN L IbRERIES,
FRICHE & & IR OIEE & OMIZ, B EEMERE D b, ZRZEN03s
iE MU (X I BR AL FRBE 2N B ) | BEN & WA PR 2 R IS D FAE I HHBA A3 3R 0 B L
Too BAEAIIELMEEPHEEIZE . FRCTESHRIEFNN S @M RSz,
i B HT O TIX, 100,000 A47- 0 O IE L7 RGE AL, Bk OUR
EHEE CIT BN 43,5, &M 74.2 TH Y | BIREEIC OV T, B 88.7, &«
M 24.6 ThoT=, (B 377)

OTA L #&figm & oh#E X, 77 U b chbHmESINTWD, FTa2a=U7
IZBWN T ADMEH OTA OREFPHIZ, 0.7~7.8 ng/ml T, EBHEDOEE
EHRHZ TIL 12~55 ng/ml TH -7, (B 385)

PLED X 51z, v d R E O R R 23 ik & 2 DA o #ilskiZ 317 5 i
HTRE AT D222k, S R RBIED A L OTA HiE<
BEOBEBEPHARLN TS, —F, BREmREEMETIE, OTA 2L 580
15 Gy 75>%0>ﬂﬁ0>ﬂﬁﬂzot@r“75>ofb\é75> Z OHIBIC T A2 D OTA 1 Hi#
FEWIXBEE 72 AR A LT, B TR Z R & [F CREDO OTA ol iR E
2, BEN O7Z2WEA TROOLNTWS, £/-, BFENDLDO&EEO LR
EWHRICEB W TS, B o OTA IHEEITT v b EH W2 WIS b
BT 2 LD &y 2HAT ERWZ ERBRRH I N TV A (K 321, 376) , &
52, OTA Z#& 5 Uiz~ U RAIT31T 5 BB O 58 A2 AL 1 B s il & o1 e 4+
M CHLDOIZK L, B PTIEELZLEWIRETHY, 72, EHER2/MEN~
U ATIEIRME LMl THDLDIZR L, & FTEBITEEMETHD, Z0
912, OTA Z G L2 T > WEICA LN D BIEOR AL & b kO BEN (2 BH
L 72RO 23 A TIHEB AL S ORI IE W S A B 5 (B 376) .

— 5, A A7 2% Mt K OV O Hitek oD R I B R & REORE O FREE N HEREL L
T BENROMAEZ 32P-RA b T ~WETHAT L7ZFER., 60 o7 1D HH 30%

DOFFEKIC C-C8-dG-OTA % &, OTA (2RI L 7= DNA AR & iz o
IZxt L, WO@TRHET ST U A ha 7T EICEME L7z DNA HINEI3HRH S
7o 72(BH 386) , fit> T, BENIZ OTA 2Mil & DB Thind > TV D
AIREME & I E T & 2V (2 387),

@ WNILAVELFEBELT VR FOXTEE
T, 7TV A Mu 7S BEN OJFKTH L AIREMEIC OV THESA TW
%, BEN T#® b 5 BIEIWREEF A K OSBRI Y~ ) A X7

33 NTPIZEBIFT AT v FEAWERERABHERBROEERE, BEELOBBICEES2FRLET v b
DI EEOTARE X, ERNDAHETH - 72506512 XL 521 ng OTA/kg (AE90 H FEFRERIZ
BV T258.2 ng/mlTh Y . FHBROFKNAHEDT0 ng OTA /kg A & ClL944.7 ng/ml T

>77,
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VIBEDOEBMEFEREICLVE ATV A e TBEELLTEBY, Nl
HWHO/NEMZEBFTLTND U~ ) ARY VR OFEA /NIRRT D 2
EIZEV/INERNT VA MaXTERICHE I T BEN OJFK & 7> T\ % Af
REMENFER SN T (BB 388), 7 A M T HEIT. BEME. BN AME, &
BIFHEEZETDHZ LN RINTEY, vAAXT b A R — 2L T U A

e T EEA DNA IZREA L72T VA KT 7 % A-DNA MK OFRESE SR S
. 7Y ANTZZL-DNA 1A BEN HE O B sBEE M ORI b1z A3 A
i EnNZZ b, TR NI TEMNRKNERDIRE ERBNABEFEICALN
% pb3 EFRANLY M, BEN B OBEE K R BB ATH LT
POSERANR NV EBE L TWEZ EERZOEHABALE LTET LN TV D (E
F® 369, 389) ,

JE A5 R AEAT T IT R D DN A R DRI L0 | KEENED L BRI R
KRFEHFEBET IVNERKRL, T oid, BEREBEICKREEGROH D7 b
T 72 OREIZEE L TWAZ ES, BEN OJFRICITELS DK
PMEHLTOWAAEELZEZ LN TS, (2 390)

728, BEN [ZBJoMETE (W RIvA, R, . BLr%) oK
FUZOWTIL, 2 MO 7 a0 —7 v THETHEEREEN DN EDOREN D
% (ZH391),

(3) ERCHITHHEDFLED

OTA DOMHFREZX, b MIBIFL#TIIBEDEHTE LM A ~Y—I—T
bHoHEBEZLND, 2001 0 JECFA FHICHB VT, BRMZH.LET 5 16 7
ECHEM S NZRZEFRECLVEONTZEEE NS OMPEEIL, 0.1~40
ng/ml TH -7z (g KMHE 160 ng/ml ZFr< ). EDHEDOEKIN 4 EZEFTe 6 )
HOFETIL, OTA DML, 0.17~0.56 ng/ml TH V. FIHADOFHE &
i LT, iR E oM@ BAMERIICH H Z L ER LTV,

OTA Dt h~D&F < F& & BEN K OBIRRRIES & O F eIz O
TOMAIE, TUVA M XTBREOMOBREIR LI, OTA bbb
NOEFROBEK Th HAEEMEN R I TW5H, LirL, OTA bt B
DIF D JRRE & FEGaf T 5 2 & DO TE B4R LT A STV,

ENEICH T HETE

(1) FAO/WHO ERIEMAMYMEMRZE (JECFA)

JECFA I%. 1990 2 OTA OFHli# £ L, 7 ZIZ8I1F %5 90 HEIREEE:
ABR ORGSR, BIROBEER TR b -/t E (LOAEL) 8 g /kg R/
HZARMLE LT, AiEdEfRd 500 (FizZEKR OMEAZE © 4 10, LOAEL OfHIC
£ : 5) ZHAWT, PTWI % 112 ng/kg KE/H & 3% E Lz, 1995 4Ei1C 2
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@ PTWI (% 100 ng/kg (RE/E & R A INTZ(ZH 4),

JECFA X, 2001 4EIZ OTA % FH3Fi L7=, OTA OREMNAMEREFEIZOWT,
s EER . IEEREEERSEOH LW B KRE S =08, fEimidt 7a0
o7, OTA OEFEM K OFED AMOIEREFIZ OV TEImEE&K NIEEmENE
DED LR SN0, IRARRHOEETh o7z, WL OO ILEEWREIC
BIFAEHECTOEXETHIBHMEN, B MCORRICEZD 2 5EE 2L
L. PTWI % 100 ng/kg RE/EICIE X B\ o, 72k, ZOMEIL, EBAICKD
JEZMEDOEWEET ~ MZEIT D NOEL #5425 L45% 1,500 (2N T 5, #
MR OB TEIZE 1T % OTA EREFAA L V. 5 ngl/g UL LD OTA 15Y4EE 1%
ZILZEI 1.2% K Y 0.3%31F N 20 ng/g LA ED OTA JGYBEE XN E 4 0.3% %
W 0.05% ThoTe, ZNHDOT —F LURKMBEORHBEREZ I, BYLEW
ZWIN TR T D OTA HHMEE 5 XX 20 nglg & L7I=HA OfEFEEL F &
72 52 O TRl L 72k 5, 95 N—k v Z A B IT HH#EE OTA EHE
X, FNE 84 XiE 92 nglkg KEHE/ETHY . WTHHLEITO PTWI X b K
BTHo7=, PTWI LLFOEBEREIZOWTORELNR Y R 71X hWEEZ BN
oo (ZH74)

2007 4£0 JECFA |Z851F 5 kil CTik, OTA OFMEIEHMETF I BGETS ., i
bR~ LA MREEESE O FEBEEEERHOM AN S MBIz, OTA ©
DNA ~DIEAIZ W TIEL, OTA XX OTA O EHMH A EHE DNA ICHARES L.
DNA IR X » CHEBMICEGEEN RIS 5 & OFHUIME TE o7z
LV, ZHETRESNTWS PTWI @ 100 ng/kg (AHEAA %2 E 4 5 F2E
HIREHLE 22 & STz, U A7 3D 7= 0BG R %2155 72012 JECFA T
IZ. NTP ®7 v s OTA ENAMERBRT —% 2 H T BMD LIk b, E&EW
7RI 2 S L7z, R Btz BMDLiofEIX, BATORIME 72> TN D7 H (T
B2 BEM A6 L L7z LOAEL 8ug/kg R&E/H &g L, PTWI RED -
WIZZMT 5 POD & L TRWME L X722 672> 7, (R 198)

(2) EEAIABRZHR (1ARC)

IARC T, 1993 2 OTA ORENBAMEIZ OV CEHE 21T > T\ 5, (BR 3)
OTA OFAFEGIZE Y | ~ 7 2 OMERE TR IEE O3 S 250 L |
W~ A EHERET »~ MZIUNT, B R K OV e i 0 8 AR BE RS S EE AN L
2o OTA X, WL O OEMFEICIS VT, Bt BEE & O Ml e M
Bl LT,

b RMZEBWTIE, OTA O I FEELE LD G OR LR E S5 BEN
E DOBEMENTRIB I TS, Sl Ui Tl BREE &R FEIC R AT
HMABRLIHE LTHALNDN, ZHORBFIZEITSD OTA DI EED,
BAL TWARWHBEEOMPREI Y@t HENHD, L,
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OTA Ot MIBITDRNA~DEEZOWTT, AT 28Y 72T — X1
inolz bt &z,

PLEX v, IARC TiX OTA 17 /v —7 2B (b MTX LIED ANMED AT REME A
H%) LRHh T,

(3) ERMEmRZTEHE (EFSA)

(1

EFSA X, 20062 OTA DMl A3 L, LLFO/RREZARLTWD, (B
2 200)

W DOEFHIT —Z Bk, OTA 1, B 5O R EIRIC B T 5%
B B M OVBM g S A D FIEIC RS- L C W D A REMEA RIB S 7z, LavL, Zh
SOESLT —ZIARFERETHY ., OTA NE M L TEBAEN & LR
IETH D LT DRI o T2, R AMERBRIZE W TIE, OTA | ﬁ%
SN2 TOEMREICEEFBEEZ R L, W 72 B R L O T BUE 2 35
oo BREEOREIIHEERFN THY, OTA NEEMEMKICERET 2700, &
IELHEWIM E BFEBE L T e,

PLEOFRAZINZ  BGEDOF RN EALRE R 70 B3N NS DNA 815
FOGEmmwMEE L TR NS OTA OFmHICHOWT, MO LA E 3 B
HLTWDAREMENRRENTND Z L, F£72. OTA-DNA AN Db
FORIEE CHEFR CTE T Z & vh . EFSA 1%, BEICE S FEEMH L
T OTA OV AV ZFEE LTz, 7 ZIZHBE T OB BFBE~—H—I2&KED
< LOAEL @ 8 pg/kg RE/H M O EFEGREL 450 (FF v a XA )3 &XSM
OFfEZE : 2.5, PPN KD  EKYBhiEREE « 6, {H{A2E : 10, LOAEL O#:H
ZHED B 3) ZHWT, OTA IZxt9 2t A EFEERE (TWID) 120 ng/kg
RENEE ST,

I—ruRIBTA2EENLDO OTA HEEICEHL, OGP Cix, B
ED OTA O %=L < FF &1L FEH T 15~20 ng/kg K&, OTA %aﬁ*ﬂ“éﬁ
i % B E T D IZ DWW TIE 40~60 ng/kg IKEE CTH - 7=,

BRIZBITHIECHEEKR
) BHERE

1996 FEICHATHEL TWAH U A, E—/b, Balt, JaRk, AARE, o—
t—, 7 RV a—R&  EWEOEE R OFEEERLT 12 quEPO) OTA BEIZ
DWTHENER SN, MHERRIE, vFa2F7—a—be—kBAM 2 2AF b
a— bt —"T60 ng/kg, TDOMD5FE T3 ng/L TH-o7-, Ha—E—10 ik
o9 BRIR T 28 ng/Ll D OTA 23k S 4v, e KfEITX 133 ng/L THh o7, A

39 LW E DR & DREHE, ALFWE RN THEROER S FICE L%, BBRBICEINR

J‘_.\L;o
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VAL ha—e—3912 A F 12 IR T 18 ng/L @ OTA 23 S 41,
BARMEIXZ 63ng/L THHo1-, VX 2T —a—b—10 BIKIZHBHERARGM CTH -
oo IRUA L, BRAE ST 36 FiRH 15 ik 6 OTA B &, 4%V
TEE GRERET), 77 RE (THRERST) KOHARE (13 FEF 3HIK)
WZFENENEY) 47, 77 ¥4 ng/L @ OTA 23 &iviz, 7 AU WpE, 4 —
ANZUTEE, FUVEKOET 7Y BEOT A IBRHIRARB CTH-72, A
Ay GREF IHREE), v BU A (6 MiEH 3K KOT7 L RUA v

(7 B 2 BIR) 2262 NnF Y 6, 24 O 6 ng/lL @ OTA B &
Too FTo. EEE—/L (14K 10MK) KO A L —/v (6 FiAF 3HiK)
NHENLFEY 10 BT 14 ng/Ll @ OTA BfiEniz, 7 Ry Y 2—RXT
X, R7 RV a—R 9RIRF 2 i) 5 6 ng/L @ OTA 2 iz,
HY RUYa—Z 3R, mHRARE CTH o7z, il 5 MK T B
6.82 ng/L @ OTA 2ttt S a7z, BElt, ik, AAEEST 15 B Tl R
AR TH-T-, (B8 342)

ARIZBWTEEDRY A 31 AL OEY A > 28 fiEZ AT OTA 723
HE ST, TNFN 5 BEND OTA N S, HEfEIX 0.03 & T 0.022
ug/ll ThHotz, MHBERIL, RUA L KROAY A TERZEI 0.0068 KT
0.0054 ug/L Th -7, (B 392)

2004 FE2 6 2009 FAZT TRAGTEFL P L LT OTA 235447 % Al
PEDdH % 29 dhH . 2,093 BIKIZOW TR ST O OTA {HYLFEREFIA S FE i S
Too KZGDLBIFIZOW TIEFRIHER TSI S 2, 29 & HEH 20 /4
HIZEE FRIL LD OTA S, HREDNRbENSTEDIZaaT o
98.7% (BEtE%/ ik : 77/78) THV ., LT, /£ > AKX ha—t —98.4%

(124/126), Fa =L — b 86.7% (137/158), /XA ¥ 80.6% (125/155), E
—/L 78.5% (95/121), HAEZF 75.3% (137/182)., L — X 63.4% (59/93).
tHa—t —57.9% (44/76). ZI1X¥ 57.5% (23/40). Kifi=—t —54.8%

(46/84) . /NEFy 50.5% (111/220), =2 U 7 X —45.2% (14/31)., 74 &
44.0% (22/50), YA > 31.7% (39/123), A= —t—H 28.6% (6/21), #—

I —JL 28.0% (21/75)., WilkA T 7 14.8% (4/27). KF 8.0% (2/25).
F& 4% (1/25) ROla—r 7'V v 2.5% (1/44) Th oz, FHEIHERY
BN T=DX, a7 A=Kk aa 7 TENEN 1.58 KT 0.84 nuglkg Th
STy KNEITA—FI =, L—=XKRa ) 72 —=TZNZEN 13.30,
12.50 K11 9.67 pglkg LD S BIZHERT 2 L moTz, oK 110 Bk, A
W21 iR, AA—ha—r 50 KR, RNy Fa—r 15Kk, a—r 71 —7
45 fRiR, FE 10 IR, v —u K 26 iRk, 7 U Y 2 — R 44 R K DD

35) 90 g% 140 mllZ¥AD L CEF & Sz,
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B 22 BRIFIZEBWT OTA IFEERARM CH -7, EEREFIL, ©—LT
0.01 pglkg, 7 KUY a2—AKRNU A T 0.05 nglkg, F OO T 0.1
ug’kg Tho7-, (B 393, 394)

2005~2008 FEICHNMNEMLZEEZESRMLRHREEHE L L TEW
THiGIZIE L TWHEMF D 9 HIGYERFHENT L A EEmBI T2 W0n
B A2, OTA BNERT A0 H 5 18 B . & 782 Bi{AD & HIZ D
WT OTA G FEReFHAEN Ef Sz, 18 dHOWRRIZ, AV —7 | f%,
B L O AR v fERES, BRERE (B, L), LS (4.
T JF (A, IS g & O (A, LA . BFEEEH N— 755,
Wk, NE—T7 = FEROSRPF &M, EFEH, BEAOTEZ AWM, F
Yoo WL A W28 RO ROERME R8-S (K947
N—2%ET,), YU T A NCEDOMM T TH -7z, OTA (X HPLC 12 &
DEBEIN., TEBRFITISHEmMTREMLIZBWVT 0.05 ng/lg., £ OfOEMNTIE
0.5 ng/lg TH-o72, OTA BN SN0 782 MiAD 5 H 9 Bk TR RIT
1.15% & o 72, OTA 54D f L 2008 FIZEA Sz B H A ~N— 758
?® 110 nglg TH o7z, ZDIED>, 2005 FFITHEA S NZHCE 5 iR 1 A D
23712 0.7 ng/g. 2006 FEIZHEAN S BHELHAAN—750 10 KD 5 B 1 ik
(12 0.8 ng/g. 2008 T A S AV MR R A 45 MR 5 A K V2 oAt L
IZENEFN 0.5~6.4nglg XX 1.0ng/lg ® OTA BNt Shni-, BRHEE (4,
INT L) RO R O\Wig (£, M) # 172 iRz, OTA 13
RN T o7z, (M 395,396, 397)

2005~2009 4FFEIZ MK EER IZ & D EERFAD OTA & A FHEFH 23 i =
NTW5, REOHE., 2005 FED/NE 1 RIKTERRMAZEZ D OTA KR
HENTWDEN, ZOMOLETORKTIE, EEBRBARB TH-7= (F 21),

£21 EERBEOAISFFIUVASHZTEHREOKER (2005~2009 FE)

fn H R A EERMEERA KR K E FHE PE B E
m |(mglkg) [0 s |(mg/kg) | (mg/kg) |(mg/kg)
EE @® @
2005 98| 0.00030| 98] 100%]| <0.00030 0 0.00008
%K) 2
2006 | 100| 0.00030{100] 100%]| <0.00030 0 0.00008
0
2007 | 100/ 0.00030|100] 100%]| <0.00030 0 0.00008
0
2008 | 100/ 0.00012]|100] 100%]| <0.00012 0 0.00005
0
2009 | 100| 0.00017{100] 100%| <0.00017 0 0.00007
0
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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
KZE 2008 | 20| 0.00009| 20| 100%| <0.00009 0 0.00004
() 0
NN (2008 | 10/ 0.0003| 10| 100%| <0.0003 0 0.00010
(K H)
138 (2008 | 20| 0.00023| 20| 100%| <0.00023 0 0.00009
0
Oz 2008 | 10/ 0.00011| 10| 100%| <0.00011 0 0.00004
(K H) 0
E30) 2008 | 10|/ 0.00013| 10| 100%| <0.00013 0 0.00005
CA=D) 0
Hb 2008 | 10|/ 0.00013| 10| 100%| <0.00013 0 0.00005
Ci-1=D) 0

1 RRIFEMAKPESR DEK 14—23 £ EREZBEONOESAEERHEOKE] (3R
398)7 b A SR 2T B AT TER,

FE 2 2 ToOMBIZEBWTERRBRAROREHLD 60%2HZ T\l ek, LT L)
{2 GEMS/Food 23779 FIEIZHEV, SEHEOR V@ EFH L=,

FEED - E BRI OREEZ T0) & L THH,
FIEQ - B HBRAARGE O R AE 2 MR HIRA & U, B BRALL B 20 7 B[RS O i
FE o BIRA & L TR,

FRIZEWT, 184 AN (B 130 4, ik 54 4) oI o OTA
BEENTHONT, 1992 4, 1994 45, 1995 F- M TN 1996 FFICH L L7- b M
1HD OTA BGMERITZENZI 96%, 38%. 93% M TN98% T, EIKD 85%7° OTA
PETH o7z, BHMERIADOFEHIEIL 68 pg/ml, ZF DO#FiFHIE 4~278 pg/ml TH
ST, AEORER, OTA 1%, EIZTUA Y, E—AEOT L a— Uik, a—
E—ROEREVEREINELEEESITBE R, (B 342)

(2) FLRBEDHETE
2010 FEICEA BRI AE L LT, Flnfghl (1~6 k. 7~14 %, 15~
19 LN 20 bl B oD 4 BEE) R SMEBIE K OHE O 2004 205 2009 4
2T CTD OTA (HFYEREHEM I LD . OTA OREEEZFHTE L WigE ik
A 5 pglkg ERETHVFTVAZHMEL T, BRAIZEIT S OTA 2L
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<BERNEUTHIAVREERHWEZV I aL—va LR Sz, OTA
NEBINDEEZONTHREINZEMN 29 MBH., OTA /BEYEN VL IirnoT-
T zElR< 16 MEIC DWW T, FEmEilicffElRELsfias L., EBREN 2K
D 1%ARMEDOFHBIZONWTIEY I 2 b —a VORI E LT, FORER, 1
fila—b—, ffa—t—, A AX > ha—b— HBAEZE, NIEH, Fa=
L—h, 27, E—=AKORL—Xr® 9§ BIZ oW TEIE S BEBEHEFITHW
LY T NT =2 BER STz, OTA ZIZ< BREOHEFHRER 2 £ 22 IR LT,
R X 53 BT mﬁétww HaE<FTEIT, 1~6 mE TOREBETRD
<, ED%, T ERD Ltﬂof%ﬁét@@ H%i<$5iﬁT
T 508, 20 kL EOREE T iﬁU\J:ﬁ L7z, OTA Oi54« &) 5 pglkg %
DRI i&h&ﬁ<\ik$ﬁ%ﬁﬁ%m#5oﬂ~t/&4WE®%ﬁﬁ
0.08~0.14 ng/kg KHE/A, & 27 OEEE (95 N— o X A V) O#iPH
1% 1.20~2.21 ng/kg (AHE/H ThH o7z, (M 393,399) A ARICEBWTiL, BUKT
Em U A7 OEEFIZBN T, Oﬂ%%i<$aiﬁW%ﬁF%kﬁotﬂ
OTA DEREAFITERLIABFTRETERIBEHOREY L ORMLEIC

L. OTA OFYOREIL, [EFEOREEZZ ITOT NI & u%%ﬂ%%f%
Do
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OTARH & (%)

®22 EvTHILA-IZal—

Mt

VA VKRIZEDTREBAICHET S

OTARIECEEDHTE (ng/kg AE/A)

50 /N—t& |90 /N—F& |95 N—F&

N 1 *

VT Py 54 Py
1- 6 ¥ HH|* 72 L : upper bound 0.14 1.37 2.21
1- 6 ¥ HiH#l 72 L : lower bound 0.14 1.37 2.21
1- 6 F #Hil & :upperbound 0.14 1.37 2.21
1- 6 ¥ Hi#ll Y : lower bound 0.14 1.37 2.21
7-14 & il 73? L : upper bound 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 ¥ HiH 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 ¥ #ifil 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 ¥ Hiifil » v : lower bound 0.08 0.78 1.20
20 ¥ LA E#HLHl 72 L @ upper 0.11 0.90 1.49
bound
20 ¥ UL EH & 72 L : lower 0.08 0.89 1.49
bound
20 ¥ LL EHH Y . upper 0.11 0.90 1.49
bound
20 ¥ LL EHAA B Y : lower 0.08 0.89 1.48
bound

*LJT 450 F VAN OTA #F{FEEOHEIZH LT
PR A L E RRBMED 53D — (upper bound) & L. 7L,
. HE ERARMITIE 2 (lower bound) & L. #HidlZ L,

*E
£

(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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BRI R ILEBRAED 5y D— (upper bound) & L. #if|OHEHEEIT 5 pnglkg,
IR ARMILZE R (lower bound) & U, Ml EYEMEIL 5 pglkg,

FHERIC & 5 OTA W~ f 80

OTA ML & T MERIFRIC, U
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AHO OTABEEN B L THEHAD TSI LIVREN TV D (ZH]400,401,402)
A. carbonarius fa 1% L7 N RFZEICHR L, RFEPIC OTA ZEASE
oo TATBATLT OTA 17 RURH OTA @ 8.1%TH Y, 7 FT Rt
1D OTA 1L, OTA DU A o ~DBATIZEE L o7, (] 400)

RE (Saccharomyces) 73U A v IZHEIT O OTA &FH EIZKITTHEIZS
WCEERE 20 EEZ W TIHE SN, VA VEEEFICRETE 5 B ARG
OTA DOEIGIXERRNC 72 0 OEENFED B, %mbt0®x11mﬁm6
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 DOWFFEIZET DRI SCHRIZ L 0 e 0 B2p B3, U A UEEEDN,
TREFIZ OTA ZFHY EJRD SH5 2 ENRINTND,

@ 3—kt—

A. ochraceus X3 A. carbonarius |ZFIZINHEER O a2 —b —RFEITGE L
OTA ZPEAT D, FLMBATUE TR THNIE, OTA FEALRN &
DRENTWD, (B 74)

RERTREAa2—Ee—E 0 OTA BEZBDIEL LWV~ —BTIdH
200, WESNTZHEOFRIIRELSEHL TS, FERHEER, R
THEHEARRTLEZOND, 450°CDORERURE 2 AW 7308 Tl B R
Z 3 BEMICHREL Ta—t —DORKIREL 1756°C, 185 CXiL 204CL ¥ 5k
BRAATUN, BEVVEERIT (175°C) TiE. 1 3BT OTA OBV IR & 2o 7228,
fth > 3 FEFT 60~80% DD B A BTz, HEWEERTL (204°C) TIiE, &kT
%L LD N b= &Nz, ZOLRIZ, RENRZ AT Ly Ya—k —
DN FIZHYE T 5, (2 405)

NLHZERSETma—e—8 (OTA 30 pgkg) % HAWT, ERIIZLDY
31%. ?Eﬂu“jif 2%, hvaila—e—0OFfRIZE Y 88%., £ Z£i OTA
DD LTe Z EDRHE STV D, (B 406)

F7o. 9 Bk AIKIH Y bf~xk+A:~t~azﬁ_f 260°CC 5 /mMERIT 5
&L 13~93% D#HiH T OTA N Lz, ZORa—e—Ehb= XS Ly
Va—t—%L7EA. OTA ICHIZ 16~T1% DA NiEEE, Tha—t
— DO TIT17T~56% DA RHY . KU v Fa—k —TiX1.2~25% DD

DB LT, (B 407)

a—b—HORRIL, a—t—F0 OTA ZIRHET 5725, B IIEH LT
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<, BERICTHITE 20 E W) REERICR D,
ONETIIEENHIZ L > T, a—b —T ORI LD OTA DIKBERhE 2
FFENTWD, (B 408)

® hh#

aa7ReFaal— R EDDAETOMLIIZHONT OTA BHHERNE N
EME SN TWD, A TIZ OTA PEAR 28R L, RERI. Bisk. fAE.
JERE R ORI ORI & W o TN LE S 2 #8 T, OTA JREN 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 THRERINDA[EMEO H 5 &ML, BT
BMTHD, BEWE Tl LR AR T 5 2 ENEETH DL, (B
H 74)

REBR=EOEHLMIZBWT P verrucosum #H:FE L TSI L7~ OTA /544
B/ hZZ2 VT, Pevg, RishNZoT e L, HTRICE TS OTA OIEE
DBBF S Te, AR E R R/NER O T W To R EBEW T, AT I
E LT, /INEIIFAET D OTA DN KT 44% F THREIN, NUBES TR T,
DEOBINBAD NS ST-OHRTHoT, Plf, TVEELEDPTAYDREL
MABEDLEDLZLICTED, AZNIZBWT 75% D OTA RN A ST 5,
(& 410)

INERNIZE £ D OTA DRSS TR TOMHEIZOWT, BERIZE D OTA ®
WHEPE X 883% T, AR T2 N a7 &8 (FAF =1/ —/b,
ST ETFNATEXFL=NL ) — L ER=L ) —)L) OKEE (48~T77%) &
el U, BERRICKT3 5 OTA OZEEMENRR Sz, RNUAERMORETITZ R
a7 EEK L, OTA I 0Kk (80~84%) T5H DD, /N Dl
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% LB Lo 72(B M 412, 413),
ZOEEERIL, LR, V=Y, T T RXRVUOROET IV TR S
NIZbD XY F o L& - T2 (S 413),

2 ADOFHIZ X D OTA OFAITHOWTIE, JENIRERDFRIFRN 60% Tl
DIRERD T2%IZ e L CRHHIRTH D Z ERHRE SN TN D, (B 414)
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V. BaEREENMm

B ZEZBRNH LD OHW TT > RdnfEFZ i e LT, 4277 b
A (OTA) Df bR BTN 2 526 L 72,

OTAIlZX. A. ochraceus. P. verrucosum 5 DOFFDEIZ L > THEAIN, #
., a—b—, 3a7, =/, UA ERLREMIZEBIT 5 0TAIG G A
SHTWb, a—7 v 7 AEFB/ETIE, /hE, REKDVNT A EIZEBITH0TAD
e RIEVEM (5 pglkg) ZREL TV 5D,

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—EIL, Bk OB CCYPIZ L Vb s, Zih
OTA DLW K NOToDFEMEIZOTAL VKW Z L 2VREN TV D, OTAD
WX, ~ 7 ATIH1~1.50, 7 v FTiH2~11H, 7 ¥ T4~6H, ) =E
VR —TIIM208 L OWENRDH 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 ZIZBNT, 26 BEEA~DOTADFE T & & O 5- 1]
FIRKFRNTHDL Z LR ENTND, HRBIEBEVWHETHELSRO ONT-DITT
Z (i) T, 1200 HOTAZRER G- LToRG R, BlICH T D IRIEMEE DK T
N OVRANE ERGHIRRIZ 3617 2 BRI THEEME N R Hit, LOAELIZXS8 pg/kg K/
HTohoTz,

B rE - BONAMERBRTIL, T oWBEICOTAZR O EGT 5 & EITHEDE
N A B A I BRI 03 38 42 U7z, NTP CHEfE S 72 248 (138 28 AME R BR O s
K. HEIKGF L THET v FOFIRICIERE 7O b7z, LOAELK 'NOAEL
X, BT >~ FTT70 pg/kg (KE K21 pglkg (KE (W b#Eb5EIES, 22
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