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(&) Oty E<KE ITH—LTEY £7,
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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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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
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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

[F%m L]
EHSEIHEDICBIT A I BEREME 2., 15~18X—V £ CIMELENEZ M L
TEBYVET, 2HLLONRTIEFHZLBENLET,

[ KIREFER])
16— U5~T4TH (B NA T4 bME4S) DELED ZRE,

OTA %, Aspergillus J& K O Penicillium)g\Z &3 5 HHEO LR EIZ k- TFEA
ENDHN, BHICE > TUIOTAICINZ., 47 7 F¥2 B (OTB) S0kEEIAZEL
TH5HDOLHDH, ZNUOHEEEERD O L, BMGROBRENZVDIZOTATH Y |

OTBMRKIZHES 23, ZOMOFFEKITIMEINDL Z LITENTH D2, KM
28T H0TAD BIRIBYLDRIA & 70 D EERIRE O 5048 B VG R HEEIZ DN T
F2TRT, R2AUTREND LBV, OTAELFHIIBE O ENM £ TEMELEE
RIBFEM N Ok 2 7o B THAE T 5,

OTA £ A4 B Fl 1% Aspergillus J& D Circumdati i3 CT& 5 A. ochraceus, A.
westerdijkiae }x 'A. steynil, Flavi §iCoHDHA. alliaceus, Nigri #i T 5 A.
carbonarius. A. niger Fif8 & 1K+ (K512 A. niger. A. tubingensis) I ONZ
Penicillium J&D P, verrucosum NP, nordicum o5, KHEL~DKED
BRI, ENENDAERE, fH5EL 22 RIEM R OR M OREM, HPREY M LD

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)

15
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ERSRM (RE. BERE) ITkoT, RESERD,

Ha—b—HOOTAGRICE G35 L S b A. westerdijkiaelt (MA. steynii
($73 > TA. ochraceus\ZE £AVTEY . FalflZ 7> TERERIZRRHEROED 72E N &
EbiT, EFIREOERIZL T, A. ochraceus’’» 5N LT2(ZMH 6), L7722
> T, ;hi“(OTAﬂ?m@E.it LEE R & LT%&ﬂ:éMT%t
ochraceus® W |Z B : :
eebf&eeas@i%@ip—&tfl westerdijkiae, A. steynmﬁ)a FNTWD AR @753‘&)
%, WxiX., H2EBHOOTALYDRKRE RS A. ochraceusT & % & FLik 7 &
> T HHEILA. westerdijikiaeTh %, ) HARTIX, 7 XX LOEE TN D 5B
L?‘:A ochraceusi» b WINZOTA FEEAENHRE I (B 7). RWT,  EEXRD

7B L72 A. ochraceusiZ-OWTOTAFEENRD HILTWAH(ZH 8,9, 10),

1kmamumE®0Tmi$- (BT D2 RO, 1969F 2 H F XTI\ T
NEABGEEL T P viridicatumDHRIZ KX 2 O TH H(ZH 11), £D%, P
Vzndzcatum@ﬁl()\ﬂlﬁi IZOWT, ZEOEKROBFIDITOITRR, AFEI

BHESCEE OO EOREW NZOTAKL Y MU = (CIT) DOpEEMt%
?a*ﬂﬁk L CHZEIN, OTARXOCITZ JEA L7eWH % P. viridicatum , OTA
K OCIT % pEET D % P. verrucosum, OTA%PEAE L, CITZEALZVWHEE
P. nordicumé& ST=(ZH 15), 728, P. verrucosumX (' P. nordicum|3FFk:
THR A7 a0 —RFEREH (YES) OEFEEMOATIDOENI L > T TE 5
EINTVD

YRR ‘O OTAPE A Penicillium)@ D43 HO W T, ZENRO LN AT
B, 2000 FELLETOOTAELERE IZSWTIE, A. ochraceusD G4 &[RRI 12
THEETHAUNENRD D,

BETIE, AENRIEVWE SO T, P verrucosum| 3 (IR HBR O F1C H &4
7RI CAERE SN D FEIADOTA (FYRCTH Y . P, nordzcum FEICERM LA
?"H/'UZCJ: @OTA{’? IR E SN TWD, P nordicumlI@g s X7 “Ciﬁ()gf‘d)m
W AR BOLIL, KR (15C) KL 20%DHERETHAEFIIAHE
%5(5%lwo%iz%x-x7m~x%f(wm)%ﬂm 0~8% D

(NaCl) Z¥IL COTA PEAMEZ TG 8, HEIRENR2% D & %GCOTA%EE%
PR ERY WERML T WnWe ED2ETho7z (B 17) , E2,
DRFEARFEIZ BT P, nordicum®IENNTH A. ochraceus S 59+ 25 2 3:75)?[%
HINTWs, (R 18,19)

Aspergillus)ENigrifi O EHREIZ SOV TIE, WINHAEFTNEL, EEAa~2
BOEFK LI L, OTAEAIZK T 2 @ik & ZIREREE O K ORI 3T
2 KPS O AL AORRE S B LT D, Lo T, IR LIETE YR
AL IZB W T, black aspergillid L C#HbilTW\Wb, ZOREMBEOH T, A
carbonariusiILLRGH O HEICFEIE SN TWRTH L3, OTAPEAICE T 2
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FIX1995 FENRMTH Y (B 20) . ZHLBET FY, UA U7 RUBED
T L7 RSB RET N A a— — GBI 2 BEERBEYFEKE & L TR
WINDH XDl oT,

20004ELIRE, VA VT RUIRE DN A OOTABSKGRIZBE LT, AV Y
Wy AL TTUAROA Z YT Zhgd & T LR RREE, A — A N T Y
TAWRICHEKD U A A7 Ry AERMICKIT 2 FEREHAENEm S, StShx
A. carbonarius@EHRENWT L H R S 72 OTAEAREEZ R LT-, (B 21,22,23,24,
25, 26)

—F., a—b—{EW T, kK. HET T AT 7 U O 800 mLL T D
ER IR OB I CHES SN D 7 A X FEICA. carbonariusDIEYL N A Sh
TWD, [A CEERE D =1 — b —EpEMN T HF#41,000 m DL EomE i THIE S D
77D a—k —7TlX, A ochraceus, A. westerdijkiae, A. steynii %D
MHEZIME B N OTAVE Y D FJRIK & 72> T 5,

7 R NIz —b —FIE COTAFEARE DR AT I CTH - T, BIH, fHE
e & DRIEW TIXA. carbonarius OREHFHEME L, OTA G~ B 513K,

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

A. niger FEHIRIZ. A. carbonariusé HLICEGEE O Ko Wida—t —(Z
AR A2 2 ENE WIS, A carbonariusy V) bARICEREMENH O | I
WHIRS O/ LT D, SHIT, £ 2 IRT X OICEE, BEMLTNR LM
DO OFEMEHNCRAET 5, T2, A nigerfBEAIKIZIZ, A, nigerD I,
A. luchuensis®, A. foetidus. A. tubingensisZE:h3 & Fiv, Lo OFEIIIERES
N BT HIEFICHEB L TV D, ZIVE TOOTATGYELEHS CTlik, Hish
RO E D 7 R OB 1T D Nigrifi D /534i & 7 R OOTAB Y & 0 B
PEZPE LAERN D, RO LS BRADBH LN T 5,

1) A. niger FEEGIKIZ, 7 RUREDOMRAEFEO R TIZB W THEH OGO FR L 72
STW5D,

i1) A. carbonarius DFERIT, A. niger BEAIKR LY 2~3 fFK <. A 5L
FEHRIZ 2T THEIN4 %,

iii) A. carbonarius O34T, IR LRI K 2BED E&H Lo 7o R 2
S, BRSO A EZRRA L A AT b —a v/ D7 T A, A
A AT THAENI L, K[ E OHENRA LD,

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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BN O - HARFEHEMRAES
OTAFEA & (F)

iv) A.carbonariusiZFEHRNZ K EDOTAZFEA L., 7 FUDOOTATHFRD FEREH T
b5, (23, 26, 1006)

K2 BRITETFDFI5 XD UABRICEET S

Ot &~ W DN

TE X Aspergil lusiEB R Penicill iumgm UV DIELE

BT FH YR HHER) o3 AT

Aspergillus)g

Circumdatis

A. ochraceus B, BEUNLE., T, B OEE B
FHE, FEp, AV =7, 7 BA, HELH

Ko, e RE, a—b—
9. wE (o) |
AR

A. westerdijkiae

oA, TAX, INAVT A,
FHF, HERL T RY, a—

t—E

KE, a—wy X ET7IVA A
ATz, AR, A, XM T A
HE, A=A Z7 07, 77T,
NRRE AT T

A. steynii IR HAX, TRy, a— 2ARL v AV, AT Uh X
v —i A, XhFL, FE, A=A KT
TN, TR UF
Flavign

A. alliaceus™

aLFX FHERH, ATV
HRXX, ==y

KE, AFTa, BE, A XV T,
TN T FEER, AR,
EH, a—XA 707, ~b—

P i B A (R e HIBRAY /3 AT

Aspergillus)@

Nigri i

A. niger AR PR, BT, B, B IR A~EE
FH, FER AERERE - B A, RS

(7K, h~bh, #~vxF,
= =U%) | FRRTFE, =
—b—8., IhAE., BHA,
AN, F—RX

A. carbonarius

B, MIEL FER. o
XV, TR AFVT i
BEE, a—b—H (7 X
HTE) . DI AE

KE, F—u v (MPERE)
Fa=UT H—F, TAT=Y
7. HER, AR AV FRY
T XA, XM FA, BHA, A—R
NZUT. TV, TABF

Penicilliumz,

Viridicatatn
P. verrucosum

PR, BEINTA. Py A
EB, F XX, GE ESEE
F—X, I V—Lh, Ir—F

T (FRl2EhH)
KE, AFH, a7, d—my
N HAR, 740U B
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OTARH & (%)

P, nordicum TAF, XXX, B, B HFX, FJUV—2TF K, F—pmy
AN T, M, A, Uy N AU Rxv T, BAR, A—X
L, F—X ZU7r

* . 2T Petromyses alliaceus (ZH81003)

4. FHERDOEE
OTAIL 1960 DHDIZE T 7 U HITEB W TRREMEFEAE R L Cniziz
W, FOFRNERMET DHEOBFRCB T, BEEEANOCOER I N TED
I U BB S Tz Aspergillus ochraceus (20044F(Z A. westerdijkiaet ¥4 %8)
ORI & LU TR S, 1965 ICHEE R OISR EN RSN TWD, (]
35, 36,1004,1005)

© 00 3O Ot b+ W N o~

—
= O

e s T o S S Gt
o 3 & Ot =~ W DN

OTAIZ &L 5 BEYMOHEID BINGIOWETX., 1969F O KE DR b 7 E 1
IUZONTTHY (B 37,38) . £0%, HAKHTEELOEEHTOHR
OB HE S, (BH 39,40, 41)

X 5T, 1974 FlZEa—t —H, 19905 ITIFOTATG Y & Uk & L T4
FESNT-E—/DiEYd: (B 42, 43) | 19964EI1CU A > D HIRIEYLE] (B 44)
NHRESINTWD, 2, BINZCBW T, Tor~—27 72 E0dbBR TR EL T
WD T X DBIER NV HEETRERAE L TV D200 v B 5 B E O R O — >
ThdHEHEIN TV (B0 45,46,47,48) ., ZNUHDRWMNE, ZILE TIZ
RS ENZ B W T KRB e 7G L REi OB PR A S N M S, OTAD R
FI7VBYLEEEDN STV b, (Bl 1, 21, 22,23, 43,49, 50, 51, 52)
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oMU - A AR FHMHAES
OTARH & (%)

. 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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FHHENOTE - 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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FHIRIN O « AR FEMRAES
OTARHE & (%)

(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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FHIRIN O « AR FEMRAES
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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FEHIEIN U - HABREHEMHES
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

BN O - HARFEHEMRAES
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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FHIRIN O « AR FEMRAES
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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oMU - A AR FHMHAES
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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W ONZJRF AR FZRESE (LDH), vA 27 ) R_XIFFX—E (LAP) K&
OYGT BEETEED EHE) OIFEAENAREIZIKT L, OTA ORI
L7, (B 156)

7 v b_(Wistar, I, VEECRE) | Té(ﬂA@mw«® SEEL LT, B
ERIR D A E D ﬁ{iﬁfﬂﬂﬁul& BiFHK, Nat, KA ClEft o1
M. WRNTRIEEICK T DIRELEZ VT 7 0 AMEGEOEMBRD bz, &
512, OTA L. InvitrolZBW T MDCK (A X B ligi KB e fn) < Sk
LRI LMY =4 AREEHE L, (B8 157)

(3) RIR, 2. K@, PICFRDH0TAFHES ERLEDEMIE ()

BRI oS E L Tld, BH2 — 1 WGBS S0,

« /n vitrostE&

Caco-2ffifil (HTB-37) M U'HepG2#flifd (HB-8065) # iL73% L CO, 5. 15
X345 pMOOTAT24HE A > F 2 _X—3 3 > L THIAETER 2 MTSRER & O°
1 bR ESHPUIE LR R, HE L ONE < BEFRNOIRE L TR EMER 2 5
7=, Caco-2#lfid TiL4s uM CT24FFIE < 88 L7 5A OMIastIL, 33% Th -
72, HepG2Hilad DM 1%, Caco-2flifidiZ bl L T2y » 72, HifE D Caco-2#fifid
ICOTAZIZ BLEFER, 72/ — ALy FOBBENHER T #BIBIC
KT LTI L7, B S IZOTARE O 8 2 514l L 7= #5 5. Caco-2 Mg T
IZ. HepG2 filn LV £ 2 < DREHW (FEIZOTA-AF LT AT )V) DS
7o RO E L MIREMEX., EOMEER L, ERIN7ZOTAHYIX
A7 7 x> B (OTB) . OTAXF /L= A7 /v, OTA=F /L= A7 )V KN
OTAZ V& F 4 Ak (OTA-GSH) Tho7z, OTAAF LT AT )L,
Caco-2ffi i &z O"HepG2ffilad Ol FiZkB W T S F B2 RS- -7, 72
B, OTB. OTa, OTa AF N ATV, OTa =F /)L A7 )L i3 S iv/en
>7=, (OCHkY A FNo.183)

HK-2ff %0, 25, 50, 100, 200313400 nM®DOTA T48FF[H A > F 2 ~_X—
va LR, OTAITMlaAGFR 2K F 7, £7-. RNAisoPlus% T
WRNAZ i L. cDNA synthesis kitZ W  TeDNAZGRK L TY 7V & A A
P AN=T Y =2 HOTHIE LR, OTAR T U vk K E S BIK
(AhR) KROT L 7> X% AR (PXR) BaFa2FEL, 72— XEED
CYP4501A1 (CYP1A1l) . CYP1A2K O'CYP3A4E I F 2K E L=, ~LAF
I —E-1l, 2aF U T I RT TV X I VAT R V- ) o AF VR
VE D H—=B-1ROTNVNHE I VY AT A ) =Bl 7 2=y " ED
7 = — X1IEE%E OmRNARBLL, OTAMER|Z X 2 NF-E2B# K 12 (NRF2) £~
AR ESEEDIEMALIC Ko TR E 7=,  (OCEkY A FNo.277)

B SUTIIHIZ 1T 2 WA R Ok 2 50 5 H Y TNCI-N87#fa (b H H ki

BR) N O'Caco-2#lfi (& b RG IR H Sk HIRaRR) 2 FH 72 15 O REIE ) & R
AR M ONEEJECBE ) O REREAR| ~ D B G ML DET IV AT LB LT,
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1.24 uMOOTAZ HFR] A v F 2 _X—3 3 > L CIEMmD b FEEIMU~DBIT K )Y

FEJESMAI D S TASG ~DBAT O R 23R Lo/ R . £ E U NCI-N8THiju T

41.2+10.6% } 1'0% . Caco-2fi il T 0.29 = 0.07% & TN0% O b 7> 1F D 375 1 5
(Papp ; apparent permeability) %/~ L7c, (OCi#kY A FNo.475)

ik — 27 R Ra—r 7 v —n10 : 1ORAY (30 g) 129 nug»OTA%
winmL CGRREHZ L7z, EfibEEs e LT, B0 gice h 719 —E%
G MERR (150 U/mL®) %22 mL¥I L CT37TC T2 MM b L., i B ik
(0.925 mL» 1.5 MHEE£126.3 nL»0.3 ML v o A E 157 mLOKED
1.125 mLOE#EERR (2724000 U/mL9) ) ZJEA L T37°CT8545 MMk L
2o S OITHEIGR (B H K2 INOKEREF H U 7 25200 uLCpH% 7 (27
) KON 2 RA L3TCC2lEfTH Ik Uiz, 1m0 U 7= i b &
D OME EELESy ONA AT 7B AREEESy) OOTAE A &I1T72.4%72 - 7=,
77 MNFNAR - IBAHE (BL23) KMOE T 4 KRNI TV DL T 7T 4 AH
(ATCC 27536) 251 A7 7 & ZAFERTREMEI 57 % 1% X IF 2% U L T37°C T24
RERAEREE 2 L7oAE R, 1% HE CIXE OMIHEE IZEZ L, 2%8E CIXE OH5E /N
FRA—=EZBNEIM LT, EHIIAA AT 78 A EARERE S ZE b (@EFART T
47, n=5) DOIMEITIRA LGSR, HHE 2 HIN U CHGPHIEE 3 ORER 22
L L7223, A EIEI30E RO B W CTHUL AR E| 2 B 7= TR 5 K+ O NF-xB
DIEMALRE A FHI L o=, (CCERY 2 FNo.476)

7 v~ (Wistar, HERE, &30C) . =7 VU (Avian, HERE, %&30) . 7%

(Changbai, MR, 438H) . v (WMFEAH], HEME, £428H) . v (WFEAR
B, WERE, &188) KO FOFI 7 a2 Y —AR0TAZRH L7, UPLC-
Q/TOF-MS (Ultra-Performance Liquid Chromatography-Quadrupole/Time-
of-Flight hybrid Mass Spectrometry) £% > T8FFH DM A FE S 41,
TDHIHLT =T 7=t Rax b3 >oR#HY (9-0OH-
OTA. 7-OH-OTA X \O’5'-OH-OTA) % #H7-ICFE L7z, o5 >0 Y

(4(S)-OH-OTA. 4(R)-OH-OTA. OTB. 4(R)-OH-OTB} 0'4(S)-OH-OTB) %
INETOHREL L, =V I KVt hOFI 7Y —241% OTARZ
EDOT-OH-OTAIZRH# L7z, (kYU 2 FNo.592)

« /n vivoiER

<% 2 (ICR. M. —RE6U) 120, 0.2. 13133 me/ke KT/ H OOTA% 678 4]
(5H/ME) #FEOh%, B 72 BlE) 5 RNAisoPlusZ VW TRRNAZ flH L |
cDNA synthesis kitz HJWTeDNAZ SR L TY 72 A LY A N—27 Y — 9k
EFHOWCTHIE Lz, b2, vmAZ 7oy MEf LTERER, 72— XTKED)
I OmRNA K V% > X 7 8o N% &7, KIM-1 (Kidney
Injury Molecule 1) (%, KH&E# TITIEM LR o720, FHELOEH &

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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THN L7z, (GCERY A R No.277)

~ 7 A (Balblc, I, —#£4PC) (20, 0.21, 0.5Xi%1.5 mg/kgiKiE/H DOTA
Z28HMEOH&E L, EE-O#EELHEIL, 16STIRNABR > —27 2 v
TEALT ) I 7 AW TEMBEROME % T LIoAER., IRHELOHH
ERE IO IRAE & Lbilk L C. BacteroidetesPq D FHXIAFAEEIZHE I L, Firmicutes
PO RIX L7, & F &3 CldBacteroidetesf & Firmicutesfq O FH
KHFAEEIT, *HTRBEOFEXI A E & & [AEk7Z > 72, CyanobacteriaPid & H&H#E T
KEFRERICHEEG LTl U722, (K EREL O &8 CIEB o 2022 2 BT AL &
niginotz, B~ Tld, 6 >OMER (L L7z, K55 D Bacteroidales
Bx., &R TN L7, Porphyromonadaceae®} %, &M ERECTHEINL -,
R4 D Cyanobacteriafhix, @A B O Tl L7, Streptococcaceaefhid,
K B & OV & /E TN L 7=, Enterobacteriaceaefhix. {KH &K O HF &
#ECHIANN L 72, RuminococcaceaeFtix, FHEM THWA L-, OCCEKY A b
No.226)

75mg/kgRE/H OF AT b7 2 RESEMMEENK S L CIHT L a— Pl
it 2¢ (NASH ; nonalcoholic steatohepatitis) % i3 L7-NASH~ 7 &

(C57BL/6J, M, —Hf4lL) D3 HEZE KM~ v 2 (C57BL/6J, M, —#f4
&) 12 12.5 mg/kg AEDOOTAZ KR ARG L7-f R, NASH~ 7 2 DIKE
%, R~ T R L T44% 8 < . BlRE X OFEEEIZENEN11% &
W24%FE o T2, Ngas M OREOZbiX, B RME Mo 2=, &M,
IR DOWA & —F L TWieh, OTAFHERMEFHREITFE O bivieho72, NASH
~ U AZBITH0TAIX BREIL, @BEF~ T A L L T5.656 +1.10 7»5H 7.95 +
0.61 mg*h/ml/kg (REIZHEAMN L, BHEMIT 5.55% + 0.37%2>513.11% + 3.10%
IZHEN L7z, NASH~ 7 2 (281 2 OTAD IR FHEM B 1324.41 + 1.74 ugn o
40.07 £ 9.19 pglZHMM L, BIEEEOTAITKIS0%H ) L=, NASH~ 7 A28
T BBEOAT T A Y 7 +— 2388 (OAT1~5) 1%, L pRAME i X 5 OTAHL
VAT DI ENFIB0% I Lz, 206 DOfEHRE, NASH~ 7 A BR0TADRE
Wiy e Mo ORI 23983 L. OTAD R PR &2 L TE g ~DIL< §& (5%
¥) &0 Lz, NASHY U X T, BIEOTTD OAT 7 A V7 4 —Lin
B L. Tl OAT2 O &2 Ui, BIEESMAUET D OTA BV A k7 v
AR—H—Td25H OAT1 Kk OAT3 i%., NASH v 7 A TEiZ4L 0.37 £ 0.07
75 0.19+0.09 pmol/mg K 81.02+£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~T X LG L T, THmIZHI L TV 5 B
OAT5731.12 £ 0.09 pmol/mg7’>5 0.49 £ 0.19 pmol/mg!ZiE/b L7-, PhEZ L%
78 (P-gp)iE, NASH~ U 2 OBk T, (KHRE551.25 pmol/mg(ZHEN
L7z, 5612, NASH ¥~ 7 XA TIEBBMRP22MiEH ~ 7 A L il U TR
W L=y, JFIEMRP2IZINASH~ 7 2 CHIAN L 7=, REBNIZR AT =42 D
g H A {292 BCRP, MRP3X O'MRP4i%. NASH ~ 7 R L it~ 7 2D
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OTARH & (%)

TEb Lo Tz,  (3CHRY A FNo.234)

7 v~ (F344, WERE, —RE6IT) (20, 0.21X130.50 mg/kg (KE/H DOTAZT
I AR O ES LE R, BIRICE WO CTATPO = 3 VX —% V32 i
. WiEmE K O EEIE AT D T U AR—Z—DSLC (Solute-carrier) 7 7
U —®SLC227 7 X U — THINL IR BRI AFTE T 5 OAT2 K CNOATS 23 I J:
DIETZ < FBL LTz, HILE 2T 2 M BLEESEY ORI ES 579 %5 SLCO1~
7 2 U —®OATP1 (Organic Anion Transporting Polypeptide 1) 725 THELL
2o Tm, OTAIX, OATZ XA 7 L X 2L —3 3 L=, MOOAT3E LT
REIITEB L 2 holc, OATOX T X o bL—3 g TERHE L VB -
720 ATPONKY T XX —ZFH L= fedhig%t 217 9 ABC (ATP-binding
cassette transporter) 7 7 I U — THIfEN 2> & Ml s HE K OV & W I (2 B
B4 5% b7 v AR—Z—OBCRPORHEIL, &E57H% THEL D MEN
Died, BHE21A% THENED L CHENEM L=, ZAImMEY X7 H0
MPR2DIEEITHENME L © B.< . % E21HBDOHEDOATPIN A U L X 2 L —
varlic, INLoRERE LT, HELXOEGHMICEE LT, Mg, FFk
KOO OTARENSHEM L=, £/, ®ETHZO ML DK O OTAR
NHEX Y bt CEmae R L7z, (kY A FNo.389)

Z v b (Wistar, MERE, 430C) 125 mg/kg I(KEDOTAZ AR D5 L TR
EHEARRIULEEE UCHIE LIRS R, 8 B OMHW B PR S v, 8 FiJH
ORFIL. OTADS FFEOKIELHY ., OTA ORERELEHY (OTB),
KO 2 D OTB OKEBILRE N E Enlz, RPOEEEEY (OTA) I,
64 + 4.0% T, 4(R)-OH-OTA £ 7234 T4(S)-OH-OTAIX Z < % & (0.2 +
0.1%) L2t Enzennoiz, OTBOENRELL2o0t Ku X L {tOTB)
HEniz, OTA O7 == AT 7 =En RO STk SN OTand, 7
v FOFEMEHIHHYERE SN BRETE o7, O TAOZ V7 v Ui
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 CTHEE50H B XU28H H O#H OMIE ODNAZ fli
L. 16StRNAY—>7 ARk DN ay b o—Fr U AEFEBL, T A « —
T4 AEREHEL, 250 F—%ZNMDS7 1 v b L7zfER., OTAK 5
F 0 WGP % DO ZEREDN A U, AR ORI EES M L=, 7T
JBEE, AL, N T AR =8, T JBEE AT LA, I ATy
FEME 2 L. BN EOKEERIE T OBNBIEZE SN, BRI A
HWTHEES TN LT-IBEN T 7 8T LR - 7T 2T APFK2
PRE99I8UNDIHFIMEAZ AL TWe, /7 e~ N7 77 4 —I2X 0, ZO/KIZ
OTAZWIUIL TE ANDREITTE VW EoRE Nz, (3R Y A FNo.190)

7 v & (F344, I, —FE6PC) 120, 0.07X1%0.210 mgkg KHE/H DOTA% 2,
4, 13X (32630 (BH/MHE) #& G URKEOMAEZ 58T LTRSS, ik hobs ~
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OTARH & (%)

YRIE, Iva—A T BKROHE., A VR, 77 =2, TMAO
(Trimethylamine oxide) . AL A=, JVLTF=REOHIVREEOIE
[ 5B R CHEDN B o 72, 7272 L, HERF L ONE < FERERMK A7
75)5%.: \TE o, RPREMOENIE, D7V a—RA KRNI AA /v b—
VIREEIN, b NIAF I =F A v VBB Z = Ay JBEP D LT,
Zi5nix, PCA (Principal Component Analysis) &7 /W23 CHREKITH

Bz Uiz, (LY A hNo.575)

Uy (RIVAK A BEFLAE, —BE4EE (RPPREELEH) ) 120XIE30 ng/kg R
DOTAZ AR OB E L-fE5, OTAR OOT o AR HFICHH &, RREE T
ZNEN1.8 ng /mL&1824.6 ng/mLToh 7=, F. M, Zofmofafk+ic
IS e oTe, 612, EEOEEDO A —R—<v—40 v T b EES

WZERER L 7210018 o 4= /7 VBT LIS, Bt i S e o
710 (3CER Y A ' No.630)

VEAE (RIVAE A v 42~10400H s, 520~762 kg, 18.4~32.3 kg FL/H/
9H., —RE35H) ICOTAZ & £ 2R CTHRIE B, 0.005, 0.050. 0.1 mg/kg
fARtOOTA% 28 H MIREEHE S L, S HICTHMOTAZ & £/ ikl T s L7
fid. 0.050 mg/kg filkHE GHED1IBHO MAEHIZ 0.2 pg kg OIRE TOTAD R H
ST, MO T O MBEEFIZ TN S o7z, 0.1 mg/kg fEHE 5HEO 1 |
7. 10, 14} 021 H HD1~28ED MAEFI20.1 pgkgDiEE TOTAMRKH Sz,
ARBR AR P ICHEIL L2 S D B IXOTAR R S e o 72, X512, IFlik. &
g, AP, NEMI M OERG D B 0TAZ R Uo7z, (SCHR YU 2 FNo.200)

(43) ERIVFICETIHANTBREOELD

[FBRLD]
MAOHERRICE LD (R) & TER. ZHFERVLEESPETT,

OTA 1%, HLENIED K OVHALEESZ IZ K > T—# OTall /\ﬁq:ém—s KFIZ
TR EDKT IV TI, fimﬁﬂiéﬂt OTA DIGERG A, WX =
HAENZH 1 HOME#E T OTallmfisins, OTA IFTHEED S b, fFff WZNE D
SR IS IS NS, HILEND ORINE, %< O EIC iob\‘ﬂi\ &
Zel U CE gL N DM ORI oM T 5 Z ERROLNATND, MfEHF TIE
FEAED OTA (2. TIATIVEDOR LRI B EES LTINS D kb)ﬁéh’(
Wb, 7y hETHIIBITAERGEROMERNS, OTA BH5%O/MT OTA{)E
EiX, 7 v MZBWTIEE S g B8 W CRIFRE SUIFR L » BB
L MmE < RKICBWTIIHBE 0 S BIEO TR EVETH 72, OTA O—E
%, Blgk OFFE T CYP I L gk ivd 2, OTolk OV ED R LI
2T OTA LY FHENBEWNWZ ENRBEOH LN TS

OTA %, JREOERIZHE <70, FERIC 7% ﬂ%%\%xﬁkmaﬂﬁﬁ%?fup
%, OTA DOGITFIEERORRERIMIGEH & > /37 B & OfEH OFREEIT R
HEBEZOND, ZTHDOERKIL, OTAOYEH O EHFIC %E?J’%L?“éé:%}{%ﬂ
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22
23
24
25
26
27
28
29
30
31
32
33

oMU - A AR FHMHAES
OTARH & (%)

Do FINE, v~V AT 1~1.5 H, 7> FTiX2~11 H, 7#T4~6 H, ¥
VTR —TIH20 HEU'E FTIFK 35 HTHD Z ENME SN TVD
HA~DOEATIZ, 7> I, ‘7“'%5?&0'7 VTCHER SN TV, BII~DOBITI
=7 hUIZOTA Z KREEE LIEHAICRD LN TN D

2. RBRBMEICHTHEM
WS — 4 O F L DICS T > T, FICHB L (b E B Y L7 — 4
ERVAHZ L E Uk, %72, RAHOOTAICHT BFHIITHS 2 Enb, HOH
BOF—5 % DICEY ¥ &,

(1) 2sE%
BRI & 51 EBERIEIC BT D LDs A3 5 IR LTZ, A XKNT ZIT
OTA | m%@@mu@ o)) \7/%&Uv?xim%$®ﬁm@1%é

x5 BIMEBIZEITSAAITFFT 2 AD LDyIE
LDs, B (mg/kg {AH)

i I NE 2= HEREN e - RN 5-
~ 17 A 46~58 22~40 26~34
7w b 20~30 13 13
7 > FCHIAR) 3.9 n.d. n.d.
A X 0.2 n.d. n.d.
7K 1 n.d. n.d.
=U R 3.3 n.d. n.d.
nd:F—%72L (ZH 74, 105)

Leﬁg—Ev&Hs%'—F—v_LSp%&g&e—Dadwley—7 v (Long-Evans & Sprague-
Dawley, M, —F£4 10 P5) (2, OTA 23 0. 17 X% 22 mg/kg AEO FETH
[l SRS O P 5 S A, &548ﬁ%§ifﬁ ST, RBLHAR R X OVE
FEASEE FCOBIEIC LY & 12~24 FREE#% 21T, £ CORGRECBER. §.
W . DPIIRR  PE & OS2 80 0 Je pr Y L 2338 80 B A, Mg, A oo ke
ey MTPhE. e OV gL féﬁ%%imﬁﬂ WO HALTZ, ZALH OFT R
OTA # 5|z iofﬁﬁimﬁw tEE (DIC) 2 %éﬂt;k%rbfwto
%@Eﬁi\Wl@&@%lﬁ@@ﬂ%l%@kﬂié%@k%iéﬂfwé
T2, RSB DI L N o REROEESE, ML DT D ZEkE 2 £ 5 B
WMERG 2 (b EEREEBIIERBICH-T-) TR 7 a—ER"Abiiz, 4
AR IR, DO I, AR E ZOR%OEMEFICEE LD LE
ZHNT(EM 158), Fiz, FAEWRT v MIL BRAT v M X LR EW &
EZHNTWA (B 105),

[ KiRFMZE]
45— V2~18fTHIZ, WAL LT IR3 0BEBIBEL THLRVLO TR
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FHIRIN O « AR FEMRAES
OTARH & (%)

|, (THRE) OEE~BB)

(2) BERMEN

[F&R&v]

13 RN AMERER (T v b, BHlFEA&RS) | ’Bé?‘é?ﬂ%‘z% [ (3) 18
ERLTEY

e - BOAME] OBRBEIL, £ 6 LA (7 v FOIHAE) |
i‘a‘o

JNAFEMZEANL Y HFELORHEICOWTIBEXIIEREZHE X LZDOT,

AT Azl U CTEIE R ORET L TEW DY 97,

DilnEM22 Al

FREEOEE, £, K6 DBR 175 OFERICOVT, MBRICER L ONEE )
TRIBFTR OO, T HFVW (BEEERLZ - TWB 0, JREMEBRET R 2
2 TNB0E) IZOVWTHBILE,
OTA o AMERMREBROME R AR 6 IR LT,
K6 AUV FXIUAOBEHSEHHBOBR
s | &5 Bh& i LOAE | NOAEL i S
@t | 5k - - L n{lj%%g
) ey | mgkg | mgkg /k
L I [l [ o o
~ U A, | A, 0. 1.5, | = A& OEE T DNA, 1.5 (BB 160)
Swiss, /it | 45H 3.0 (0, RNA., & 7 EEM
10) 1.5~1.7 Otk - s - ik &
— R BN RERAE
3~3350| AR,
2 100 | & RSEANEEEIRIEOIK T,
ug/VL/
50
7 v b, REE, | 0, 2.4, | O, .~ RERINO I, 0.96 0.48 Fai: (B 161)
Wistar , | 14 4.8, 024, | . BUN D |5, M A
e, BERL | H. 9.6, 24 | 0.48. DR
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OTARH & (%)

#(10) 0.96, » BRI EEOHM, JRED
2.4%) B, BEE,
Z > b, | iREH. |0, 0.2, | O, - REBMOME, BhgE | 0.015 FEAZ:
Wistar 90 H. | 1.0, 5 | 0.015, ORI, BT R
i - 3 0.075. | = BUNIZZ&Z2 L, A DI
2% (15) 0.7 o BB PR A b Rz A el
DOFEE, VAR O K
s e,
» & COEKLGRECTERIIN
SRS CHAERPE A M
K OB K EZ AR O HE N,
v b | BB 0. 5. « B~ PAH HLY 5
Wistar 3H 15 SAFRDNA
) AL PRAE D FL AR (B 162)
=,
v b BB 0. 0.5, | = 2 mg/kg HERETIIEE 2 1
Wistar . | 10 H 1, 2 ORI THE
e 7o PR EDIENN, (B 163)
(10 « 2 mg/kg BEHRE T AR
2Ry BRED 5.
Z v b, | RO, 0. 2 BB EICRBITAE LY
Sprague- | 2 H VEREE D S OB AT
Dawley. 26%/ L, PEPCK i (B 164)
HE®) 13K BE%IET,
2028 NN I Y= N 0. - i<, PEPCK K U¥A
Sprague- | 1=5 2. ~2.5/ mRNA EOJHD, (B
Dawley, H 165,
166)
Jics
Z v . | 1REE, |0, 2 0. - BlgicBIF 5 ALP 1A
Wistar 56~8 0.145 VTR )RS TFH—F
1(3) 4 H K OYGT BERTEEOIKT (B 167)
LITRTICBITS 2
D OEERTEMEOHIM,
dihiE B B 5 & T AL LOAE | NOAE e S
w W Tk mg/kg | mgkg I7k I/Jk
w N . m m
i) £t 5 | R M%ig Mg@g
AR o 0.0.25, | = Bl RMEIZRIT 5 SR ATl
F344, #t | 14 B, 0.5, 1. TR =208, B BA~DTF
3) 1 5] 2 KAZHINE DN, P&
H - BN F 1 D B AN A RDE | (B 168)
PURREBLOHN,
= RUATFAT I AFY
K O PRtEE N,

N bR 2N 2R THT D8k & OMICH 2 IS
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BN O - HARFEHEMRAES
OTAFEA = (£)

v b, | #A. [0, 02 |0, 002]|-MiETOrLTF=0,
Wistar . | 28 H BUN, ALP, ALT, MDA
HE (5) BEOHER B, MWiE
DB 0477 721 S
T
« BT R AN D EE,
Z v b, |IREH, |0, 4 0. 04 | = FuauxFs K7z
Wistar . | 30 H FrOMFREDOHE
#E (10) LtH, FVa—F¥A1nm
=, TARNRTHR Y, (B 170
A AV KR RaLF
— )L DI HFIRFE DA E e
KT,
AN 15 N 0. « B BB O L 0.0625 | (2191
F344. 133, 0.0625, | - BB NHE L OVEHEE S
i 15 H 0.125. JE A1 D pRANE bRz e
(10) 0.25, DFEHE
0.5, 1
= U bR, |0, 4 « BRI 42.5%,
U, WH|3®# SRR L7 =T T =
. HH10) V0.8 XL 24%IIML (B 171)
=56, BERITENE
112.5% & 15.0%I38,
= U L |REEE, |0, 2 - RIS ) 2 BRI
U, #4148 . BEREEESE, FEH0,
#-Cobb, | LAk 7 v XA OB |
P S 1] JHE A A O F =R Bk il 1
A (32) EREVE R ONEKR,
- Blig X, T M,
PRABE bR, PR .
JEA, HEPE, RETMERZ. EH 1)
SRERIR DFERE,
s 777U X RFETIE,
RIEDFENE, FEEY 8
EROBD ., BVE AR
DA,
= PERESC IR CIL U o SER
DD,
= U L|iREE, |0, 05 = Bk & ATl oo FE % B by
J . 428 |1 Jn,
Starbro = LDH. yGT KX AST @
. PR 5., rar (B 173)
B A BT AL RARAE T BRI
(30) DEEIREEE,
= U | {&fH, |0, 2 - JFg ORI EREOFE e
1 N 2
})Ii;ex 2 A (B 119)
Brown,
FEYH
. 47
#in(7)
s | &5 w5 i LOAE | NOAEL s S
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BN O - HARFEHEMRAES
OTAFEA = (£)

@t | HiE | mgke | mgkg L mg/kg
#E) CHIRE | R | RE/A mg/kg UNzED
LN
7Y | REE, | 0. 0.75 | O, = BBEITAL R AN BRI | 9-950.0
New 60 H 0.0225 TIbharyRITI IR 225
Zealand F DOk,
White . « IR A R A
PERIA THITFRBROME, HikE
W, 68 DZERE, HIF T O (BHR174)
T8 fhin Ktk o ZEhafE ik,
@ - AT AL SR A L AR
TEREOI AR L O/
ROWILK,
X, | JREE, | 0.1 0. 0.03 | - REBEINOME] L OA4AF 0.03
New 30 X RBOKT,
Zealand 1% 60 = 30 H RO 60 HE#ES
White, & | g TEIIC TS SOD iE
(8) PR Oh & 5 — B IR S 175
TNZ60 F 14 5 et (ER173)
MDA {EH:D F 5.,
- BRI, B
WZHER M QMR I3 F 55 U
77
A4X, B #&A, 0. 0.1, | = BEEREIZE(LZR L,
— 7 14 H 0.2 = B TCORE/ECERRMm
N BRI R OIS b
(3~6) R B 1) B i E 22 (B 176,
Jafb KRS =m A R/ME 177, 178)
DI,
- R RAKIRD U LR
HRR DEESE,
7 a2 M| RA, 0. 1. 2 = JREIM, JRICEEKT
@® 5~6 R E R BN,
(2~8) H LDH, GOT, ICDH &%
o L&,
Clh ¥ RO (B 179)
BUN o411,
- I AT PR A B O
PRANE b Rz o BE5E,
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FEHIEIN U - HABREHEMHES

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)
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BN O - HARFEHEMRAES
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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FHIRIN O « AR FEMRAES
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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A= (T3), 7TAMATRY, A AV U KRA/F YV — Lo iE
WA B Lz, (B 170)

[EREEMER]
11~121TH (EENA T4 M) DEED ZHRE,

7 v b (F344/N, MerE, —#¥410P8) (2, 0, 0.0625, 0.125, 0.25, 0.5 X
IZ1 mg/kg K&/ H D OTA (i 98%) % 13 MR, 1 HFIC 5 H OB Tl
B O# 5T 2R B kEERHEE 22774 (NTP) ICBWTEBS N,
ABOMERE., BEESHL DR D, Fio. Bl OlE&k OO R % &
SO, MAROZFEMNE,. B ER O, BB 25 Hin., B #5 A o JE%
NHh BTz, OTA 285 L2 TO7 v F OEBRICE RERN A DL, 2
fifi 35 S & i BB M N A A D PRAEEE S5O0 (B8 PR A B
DZEAME bR sd Bz, 0.125 mglkg (KHE/HIL EOFGERFETIE, JRME FR
R DHEIE e ORI DT, BRAMETR D b o, (B 191)

@ =7krY

=UNY (WA, K. —FE 10 P 120 XiE 4 mg/kg kD OTA % 3
P59 5 KRG MRS E i Sz, OTA #58E Tk, FER GRS
TIRENJAD U, BRI T Uiz, FIBCLRa S . 'S KOV o FE %) &
BITHWML, 777V XU AEOHERNESEIIED Lo, BREERIT 42.5% Th-
oo FARHZ L7 == V7 7 =0 % 0.8 T 2.4% 0N L7286, B3ERITIEN
I 12.5% % 15.0%2A L=, (B8 171)

=7 b (55 Cobb, MEHEVERIAH], —#E 32 %)) 120 i 2 mg/kg ik}
® OTA % 14 A L. RIBEEF G U7 BT CIIAT I O F-RRIER . B
iR, 7 v 8=k (hyperplasia) . &e@EEESE K OFE H LA 5
iz, BTk, BETO M, RME EREEME, RS, 850 & O
BRNDBO LI, REKEKROZEFH L Ao, 777 VXU RETE, BEDE
. BEE Y o BEROWAD K OMER A AR OB B, Pls-SHRTH U
VOSBRI LT, (R 172)

=9 ~U (BWHFEStarbro, PERIAE], —#E30P) 120, 0.5 XX 1 mg/kg fid
Bt OTA 7% 42 HFREEHR G Ihiz, OSSR, Bl & FFIROFE <t 8 BT
OTA HHGRECTRO LN, 777V X0 RE L PROMHSEE~DBERERE
BIIR SN o7z, MiED LDH, yGT R OT ANRTX BT I ) T VAT
=7 —E€ (AST) @ EF W EIALRANE FRHIROEILNTE D il
(B 173)

EY55 Hisex Brown, FEIFYE. 478, —#E 7)) 120 XX 2mg
kg kIO OTA 75 3 MR G- 7z, OTA IR G D% R TIIATHRT I
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OTA I T&E 2o 7= (<0.05 pglkg) 7. OTA #5HECTIIAFIET OTA 2
FEIX 15.1_pglkg Thh o7z, *FHRE L Hig U TG CIIMER IR E NG S
M7, (M 114)

@ o9+

NewZealand White- 7 %% (New Zealand White, PERIAH, —# 4 [T)
12, OTA % 0 XX 0.75 mg/kg it (0 X% 0.0225 mg/kg IKE/HIZFHY : FF
ﬁ@“%ﬁwma%&ﬁéhtOWMﬁuﬁméh& ELRAEZHEE K OS>
FEIENE ) O OHRBEDFR D Bivic, F7o, RIFBOER, RO, M/
PE O RZM > MRE =R, BMEOERE O F=2 KU 7 ORNEHE
EHTHDHI VAT OHRBRO LN, (B 174)

New ZealandWhite- 79X (New Zealand White, #t. —#E8[T) I[ZOTA %
0 X% 1 mg/kg falkl (0 1% 0.03 mg/kg RHE/HICFY : FHREHE ) 2 30
X% 60 HM#BE Sz, OTA BERETIXAEBIMOIHI K OEFROME T A4
bz, AFLERMA TIZ, 30 H&UN60 A OTA ¥ E5HOEHICHE TS SOD
HEER O 2 7 —BiEMEIE N 60 H OTA H5-REOAFIEIC I D MDA 23 JEH
BORIMEREZ AT EH U7z, BldiE OTA 530 A&ICIFENTER L, BE
LCWe, BEHERICAONLEALTRENALNZ, &5 60 AT, B
BV BT ISR R OB LTz, FEFBRMEEIC X 2R Blst R R, OTA
BEBETIII Fa>y RUTOEREERY URATOHRIPBD LN, (R
175)

® 14X

B A X (E—27 ), HE, —BE3~6P5) (2, 0.1 XiX0.2mg/kg /K&
IR® OTA A 7'V EHWT 14 AEREAKREG Iz, b0 L~ T
IXEHEAEICEILITRR O DR d o 7o, FERFHOMAEIC LV | RS EEE & O
ALPRABE bR 351 DA E ZEfa b L OV = A R/IME & BRI 2 JE kg
EOERNETOREGRHETRED b, WIRE RPRO U o SRR O 85
LETORGETHRD LN, (B 176,177, 178)

® 74
7 %1%, OTA OFEHEEICO VW TR LEZHEOEWEDO —>TH Y | M7

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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Z DUTALFRAME R A 72 T REW) S ORERERI (LS S Cnd, (B 104,
181, 188)

7% (SPF. M, —#F2~888) (20, 1 %2 +mg/kg {K&E/HD OTA 2 5~
6 AfRROKRG IR, ZEIR, REEDOIK T, RPZ X7 HRERN)
FEIRBEE D BRI ONC I & > X7 E PR EE KON BUN JBEO ERBERO bz, R
ZB1F5H LDH, AST KU V7 = U ElikFRESHE (ICDH) I&MHIX EH L7,
AR TARAEIC L D | JRE R OMERE O ERIZKIENFE D b vz, A7 RAT
BO AN A S i, Iﬂﬂ?ﬂﬂ H/“Vﬂ IXBESE U 7= M e OV B
DO FIEE LR BO bive, 720 B BRI X ORI E A g 12 850 03
R ONSY N %X&Uﬂqﬂﬁz@{x{lﬂﬁﬁ%a%m‘:o (B 179)

TH (T~ —=U T RL—A M, —8f 62~33 11 59) (2 OTA THRIG
sz k% (OTB, OTC, #7277 hF¥xv > AT )b, 2l =2<CIT, B
AL RNXRV U ROT 7T MRV BN LU EEE HVLT, 0.
0.2, 1 Xi¥4 mg/kg &l (0. 0.008, 0.040 XX 0.160 pmg/kg ARE/HIZHH
M) © OTA #f#HAia5E L, BHHIG% 9 HHKU 68 HHIZHEEO T # % 1L
FToOLEZL, RV OT XTI 20 kg 705 90 kg I[ZHARET D 4 22 A, LA
Bista - Sivio, BREORIL, R 1 EERT, SEPA% 1 EM B KXW
FO%IL 3 BT LIlcBRIis e, Mo pH, FERE, ~~ ~7 U v ME,
~NEZ b E, VT F =V EE, BUN, S hU D LBE, B o LRE,
HEFEIEEE . AMmEkEk. LDH i&ME, 74 2 U elikFERESE (GLDH) &M, LAP
TEE R N7 XRS5y F 4 > 237 (a-porcine low-molecular-weight) i NI JR D
pH, i, B&EE, TR UARE, B U vARE, BRREE, JLT7F=r
R, BEREE, XL XU HE, A XU KO PAH RBEDRA S iz, & O
> LDH &M, GLDH &, LAP IR, ~% Y % —EiEHE, ASTIHMEIEO
v a—2 6 U UEEKERESE (G-6-PD) IEMENHIE SN, 0.2, 1. XX
4 mg/kg fA£td> OTA V5YEREL & a5 L =S REIC BT D eG4 b= 1
—H OTA #5&I%., ThZFh 0.007-2~0.008:6 pmg/kg AH /[, 0.036-2~
0.043-3 #mg/kg A/ X% 0.145-0~0.173-6 ptmg/kg {iﬁ/ H t®Hh-o7-, OTA
&z BIERRD BNz, VISR S BEEiL, fokEo#n &
LAP %a@@g@tﬂéﬂnf 0.160 pmg/kg %E/H&ﬁﬁi BWTEE%Z 2 HH
THRIZ LAP @R ® b7z, LAP [ ZENRME ORIF %A L TRBY, 20
LB EEZ T ERRB I NI, JRPZ X7 EIX, 0.040 KT 0.160
pmg/kg RE/A OEHRETEGBIME 20 B2 X 0 AE _t%'bu L7-, OTA &
(IR LT, FER G- OxIREE & el L C 0.008 umg/kg K E/H & 585 PAH
DRHNE F RkHEE (TmPAH) X O TmPAH A XV 7 V7T T2 A%
LHEENABICHD L, REMENME T2 Z L8R 5N, 0.040 pmg/kg
{RE/HLL o OTA #5:# T GLDH /&0 A E 2B LT 0.160 pmg/kg (AH
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[H® OTA 58T LAP GO A BRI 7D b7z, 0.008 ptmg/kg R/
A OTA % 5HE0 B JREED F BARTF I 72BN A B v, SIALRAE 1288 D
DOFRILAFLE STV, ZOHINE 0.040 pme/kg A/ H @Jﬂiuif
BETH-oTz, &%, I LOYREARR FAOMAE N L Sz, 90 kg (£
R O B i o # R AT /LT i\ 0.160 pmg/kg AH/H D OTA F 5B W TEK,
IR AL O AN D LT, BAPMERAT L & LT 0.008 pmg/kg KT/ H D OTA
BEERED 9 VL 4 L TN 0.040 pmg/kg RE/HOHAEL EOLTO T ZIZHBW
fﬁwfwmﬁhﬂﬁﬁﬂﬂ@@Faﬂ%’—f%ﬁd\ HHREZ DIRHKE L OV ZE R A B, R

BN ILHIBE U 72 JR AN BRI AR B 7=, 0.040 %1 0.160 pmg/kg {AHE
/HD OTA BEFICBWTIZ, 2 THO T X DOFBITIHEENZD b= (SR
180) . LEX V., 0.008 pmg/kg {AE/H N Yi%RABRO LOAEL & | &z,

(2532 U+ 50 ke 74 SPF, MERMELERIA, —8F 10 3UE 12 88) |
ﬁ%@@%@% 0.01 X% 1.38 mg/kg fikl (25 kg M:
EHOT X214 0 XX 0.0552 mg/kg RE/HIZAHY « FERERE") © OTA # H
SRIGYL R 2 WV C & 8RE., oo 7 X Zixzn2h 32 025 70 XL 50 7>
5 90kg KHEIZ/2 D F T 0.01-1% 2.33 mg/ke ikt (0 1% 0.0932 mg/kg A&
E/El THEY  FERHAET) © OTA 285 L7z, OTA H5HHCITRIRE RO

AL PRMNAE OREIEZAL, RIS Dk K ONHE ORHEIL 2GR b7, 25
kg D7 X TiL, 50 kg D7 Z |2~ OTA OEMEICx T DB MEN TR < | AR iE

Bl E R ENTEEIROKBZE L. OTA 28 W FEHIEZ THIR® L7222 h
oto (ZH 182)

TE (T r~v—0 T NL—Z . —#E 3 8H) 12, 0 XiX 5 mg/kg fiElk (79 0.4
mg/kg (KHE/H) ® OTA % 5 HA &AW, 0 Xix 1 mg/kg &£t (570.08 mg/kg
{RE/H) © OTA % 3 7> HHREHE G- L, BlgIC T 5 Sk FEERE KN
VRIS OTEVER IR BT, 5 mg kg fikEld OTA % 5 ARG LI-#ET
I, WL DPDORT 1 AZB W TN RANE bR AR O F B M OVs) Brid) 72 248
MBI, FT-. INRAET NADH 7 7 V' U 7 M8 SRR T &
WRanggs b7V U o LETCERIEEOR TR 5Lz, 1 mg/kg &k D
OTA % 3 /AR L LI2BETIE, W < 075>0>Z~ 7 a N EB W CIENIRE B2
HIRELZ R AT Y 72 28405 Je OV SE R ONZ RV DO BRHEL 3388 BTz, ITALIRMIE C
NADH 7 7 V' U U KNBTRESR, ﬂ/\ﬁﬁaﬁ N7 VU v AEITEESE O ALP O
BERIEMEME T L2 Enn, BH DI, IMRME B co R L X —%

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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FEHIEIN U - HABREHEMHES
OTAFEAE (2)

FEATHI Fary RUTICHERENECTL LB X, (3] 181)

T (Tr~—UF K I/~7\\ M, —H#E485) (20 XX 0.8 mg/kg {KE/HD
OTA 3 5 HFaﬁﬁ‘XD?QEféz}/bfcff*% T {iﬁé%m%?%ﬁfx PRANAE b B e o> 34 B
mh&bﬁgm‘_o EALRANE L OEREIITEER A LN o T, (B 104)

& (R, &@%’%@E%IJT% *ﬁi‘ 6 §F) 12-0-0.2 XiT 1 mg/kg fikt

(9—0 008 X% 0.041 mg/kg (AHE/H : JECFA #2%) ® OTA 78 5 #HM#HKE &
iz, AEETFN: PEPCKAOYGTIHED D BB O blz, (B 183,
74)

TH (T~ —V T Rb—R T avy ) MR, M, —# 3 8) 120,
0.2 Xix1 mgkg fikt (0. 0.008 X% 0.04 mg/kg K/ HITFHY : FF %?ﬁ&
" » OTA 78 5 MR OGS It Ble~OREBRFH~ L7, OTAEEIC
» TmPAH DA E 7284, TmPAH/Cln DR/ I QN BEHEH o #I0 K OV %ﬁk
TR AL R OBEBEILE 280 bz, 1 mg/kg fEHER GREICB VT, &
g B C k1T 5 PEPCK iEMER NS b=y R U 7 OyGT i&MEA OTA e 5-Rf
ICHARTHBEICIKR T L2, AFlEo PEPCK JEMIIZ(L L > 7-(B M 184),

[F%)R L]
31~351TH IR GHIHN1IERTH D720, MEvEdFE] oEA~BEI L T
B E9,

TH (e Rle=2 LI g P ooy £ bozaididE SPEF, MR, —8E%
38H) (20, 0.090, 0.130 Xi%0.180 #mg/kg frt (0. 0.003-6, 0.005:2 i
0.007-2 pmg/kg KRE/HITFEY  FHREE ) OOTA Z3722H., #< 202 HMH
121X 0, 0.130. 0.305 X% 0.790 pmg/kg filktD OTA % & 59 5 ME &S5
PEREBR (—HES 2 0H) MAFEMI N, REBRIZIT OTA L X= U UREEAT
% A. ochraceus R L7 KEN HAW S, MERSFH. MKF &R OV
FHIRT A= DN ERERECTR O b, &5 3 hHRIIET Y R—v
ADEADS, 5 ABKOR BRE T 1A% T i@%ﬂi?’ T R— Y AMNFED B
v, RO pHITAREIZIK T LTz, &5 3 202HABIC Z0.790 pmg/kg fi
BHEERECB T, HIC 5 A B2 ToFREREIC %b\’cﬁﬂmnﬁﬁﬂ Rz
LT AR, A TR 2 MR} OV R ZE M7 & DB THEZEME D ZR D &
AU, 8 CITBMESFR OIS A bz (SR 185) %ﬁaﬁ%@@?@—&
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(3)

5 %)

= IE

Ii EIL’\ |$

HIZRS OTA .ﬁﬁﬁi

1 HJiHKmF@LhD%ﬂE (%)

ELHIZ o F L

/iéﬁ2 3 % TR S TS,

SEEEE - AT

1225 OTA

RO AU XL UAOEIMBEHARBROKBR (F)

FEMES 1 AR ORE R 2 K @ITR LT,

s | &5 5 T 5L LOAE | NOAEL i M
@Ehse | Fik & L mg/kg
HE) - Wi mg/kg| mglkg mg/kg R
fap} | R/ A A
VAL EEHL 12 0. c AR CTMEBUNL | 0.2 RGBS
ICR. M pHER] 0.2, 1.0| 7 L7F =D No.414
(5) (5H/ - ABERFHICBRME
) DYE Jo O HRAEAL
<A oKk, 7 0. - 8 mg/kgiRE/H & 5-# 0.5 SCHkY A b
C57BL/6 | H 0.5, T50% D JRANE I L& I No.479
N. # 1. 2, T R h—3 2
(6) 4, 8t | - 4 mg/kg {KE/A LI L&
Y 5T MR A B AE
- 2 mg/kg BKEH/H L L%
HRECRERD . TR
AL
- 1 mg/kg {KE/H DL E#
HRECHALRANE LR
JI D3 EE N~ D | e
~ U A, o, 0. 3.5 | - (REEHNMMA . JFNEEAE 3.5 SEE R kY A b
CD-1, | 35H W2 F O O R HLAIFE No.161
(12) K. TBILK OXGCTHS 0
TR, o, 0. 3.5 | - KERLD, BiHxtERE| 3.5 SEEEE [CIRY A b
CD-1, | 35H W BREOE 72 IR No.557
(12) A B O Sk, TR,
Hin, =22 —27 4k,
AL
~ A, (Y= 0.5 W RO, B 5 SEEEE [CIRY A b
C57. M | 27H REEFEA L, JREHM, A No.582
RN *ﬁﬁiit%ﬂu Feim, H
(20) L BHL MR, A
F'ﬂ'%imrj: N iR f“
AR, Jaikik~s =
77—V OEHFE, TH
— 3 2 HEhN
7 v bk, A 0. - 0.1 mg/kg {AE/H 5 0.025 SCER U R b
Wistar, | 28H 0.025. B Gl o i 3 R B IR No.229
HERE 0.1 R i PR A B AR e DY A Y
(%5) XY LA RO
o RER DR
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FEHIEIN U - HABREHEMHES
OTAFEAE (2)

D <wHR

~ A (ICR., M, —#E5PC) (20, 0.2 XiX 1.0 mg/kg KE/H D OTA %
1208 (6 BAA) #Ah Lk, mHER CyE BUN X O/ L7 F=r
OM%ER Lz, F72. 0.2 mg/kg (KE/H LLE TREIRMIE O RIE K O g D 7
MfER BTz,  (OCHRY A & No.414)

~ 17 A (C57BL/6N. #ft, —#£6PC) 120, 0.5, 1. 2. 4X1I8 mg/kg KM/
HA#4LOO0TA%Z 7 H MR DA 5 Uk R, AEERFICEREN D L,
B O R F A TIX. 1 mg/kg (REE/ B AR Y DL B 58 CUT AL R b R R
DEWEN~DOFIBE, 4 mg/kg RE/H Y B CIEALRME 2= L TR
BB, 8 mg/kg (RE/ HFH Y HE CTRINERD50% L TIRMIE DOEEIEN 7 5 1
7o MFIETIX, 2 mg/kg RE/AMYLL B 5H T, L U722 RIS 22 &
. 8 mg/kg IR/ HAHYEE CIXZ DM CTALE 7R h— ARBR BT,
MiE AR ETIX, 2mg/kg KRE/AFELLL ERGHETZ LT F=0 L,
4 mg/kg KRE/AMHYLL B G5HE CH#E~— T — (AST) 2L/, 8
mg/kg A/ H Y 5-8 CLDHEK OCBUNZEINI L7-,  (CC#kY % FNo.479)

[F%RE0]

- 8IS TORMAM I L E 2. LMk Y X FNo.161 L OSCHk Y A K No.557
IIBEERE L TEBVET, F1R—ZL—7TORBRTHHZ ENH2ODHR
EobElEEELTEY £9,

cB1X—T10~1UTH O Ta 7 —57 Ui & BE OB Ic>EF L
T I)NAHEMBZEEBEANLIVEE () 22#RWVWEEVWTEY 9T 0T, THhitz
BREWL ET,

IloEfAsE A

(2T —F U BHED B & B EORMEL) XRBFEEBbhs, MrLHFBIL,
BEEOCMEOBFEBRMEDHEANBIER] ~DEEZRRET S, (ROELHDHFA
1)

<ZEERI5>

B H-HEORETHY, HERICOMHER TEIRWI ENLBEEEL Lz,
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FEHIEIN U - HABREHEMHES
OTAFEAE (2)

AR SR e yHa i L X l_'#m-éﬁléﬁi/{Pvlnlzf' %‘7‘4 (‘#@Q Z h No 557
TEARTHS H7/TH o o7 TR T <

~ A (CD-1, M, %ﬂmﬂ)_35mmmwﬁaamon%ﬁ55%ﬁmﬂ
5 U7k, (REEINE . BiEoMd EE&RE . miE s LT =8, B
IO /3 B0 7 RANE BRI O, KL M AEE S, 27 —F
MEDIENN & 8 DM BTz, —F, HEEICKRERZ{T s o7

23, IR RE R L, S b, FEE~—F— FHBeryre
ROy -GT) L7, HEOREmIE, o7 v F Lo L— g9
E1EDX VLV Xa L —v g R L, mEREWIT29EO T v 7L

2=y aROMEOA Y L X ab—v g ER LT, Ihbid
HepG2#lif120.05 mg/LOOTAZ £ < #& Lt,wxmiﬁ%ﬁ%riéj,ﬂmm

CEASIND Y VU REORB AN — P LTz, CCERY X b
No.161, No.557)

[/ L]
FEESHFAES TOFBME L E 2. LWk U X FNo.b82IC > L TIEBEE
e LTV £, 72, JIAFEMASEALY I A N2V TED £,

DIlEEMZ2Z A
* 301THIC THioFM] &HDH, —RRITIIMD 5 o MHE Abh D,
- 301THIC THI] &H 52, THlEAHL ¢BZXbh5,

<BEEH16>

~ A (C57, MERIABE, —HE2008) 120XiE5 mg/kg RHE/HDOTA%27H
MR OEE LR, WA OEN WL, BHRERES RENEN L,
Jfi OFEF EEIGIN, MR FRYIC O TR, i, FiAE, Wi, MEEoO
LR, JRE 72 SIE AR IZ T e iRk~ 7 v 7 7 — D OEFE KR, 7R b
— T AN B BTz,

BT 2mibiEchr~n V7T B (MDA) OEINE O A —
NR—=F X KT 4 ALZ—F (T-SOD) . Zv#F 4 (GSH) OEKT, %
JEv— N —TCThHdirA v F—uaAfFx-18 (IL-18) . A X —10AF -6

B H-HEo&KE5ETHY, HEMEOMBN TER2WI LB EERE LT,
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BN O - HARFEHEMRAES
OTAFEA = (£)

(IL-6) . MEBEEEIN T o (TNF-o) O, < O, Nrf2H K+
(Keap-1) . b— Vi &{k4 (TLR4) . H#E1LK 188 (MYD88) KN
ENRTkB (NF-kB) OHIINF-E2BE#K 7 (Nrf2) | ~A A F 7 F—E8-
1 (HO-1) X~ H o A—R—=FF L RV A AHX—F (MNsod) DD N
H otz (kY A FNo.582)

@ vk

7 > b (Wistar, WkE, —#4508) 120, 0.025X1%0.1 mg/kg KHE/H D
OTAZ28HMRE N &L LR, RAELOEHAER GO T s v o
— AN, BAEERGHOME CALPMET Lz, £, Mk, aHERD
R PR AR 25 - BEBE M USRERIR RSB D A 5 0 3 0 SHIAREE A . WUigc A
JRBEFEIR T DV VRO RA BT,  (SCHkY A kNo.229)

(3-4) 1gEHE% - EXAK

[FHR L]
TEERMZE LN AHEMSZEANLY , HEEOEBIEICSOWT IEIN O TRE S
HEELLEOT, iMiERAELZEL TEEZIT>TEND £7°,

[EREEMZEA]

ObLBRTERD (BPA] IIFWHTCBEELTUIBETNBROHBARE TN
EFTOT, XHD (BA] 1T THEE] CEEENAZLEITHRRBEE WX E
T, (I TIEEE . )

DR EMZE A
TEXREZME] 2 TER#Z] IZTEE,

OTA D2 MM « FE A MREBROK R 2% TR LT,

K7 AU5 XD UADEMEN - EVARHBORER

B RE(E) | K55 Beh& i LOAEL | NOAEL ik 2 BR STk
WsEe) |1 - IR mg/kg mg/kg mg/kg £ | mg/kg K

fRE | MR/ H B H
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BN O - HARFEHEMRAES
OTAFEA = (£)

~ 7 A, [RfF. 5 |50 7 - OTA #5- 10 #HMELLF 7 <A X [(BR 189)
ddy . I |~30i# D~ 7 A TIHEEE O % 5-BR4G
(16) JF i oo 8 955 0E % A 570
72 L, T g2
o A o eI 0D %6 A A Ehiz,
1. 15, 20, 25 KRO®
30 HE&EEGRT, &
nEin 3/15, 1/14.
2115 K%K 4/17,
- HFHIR S O BES- 25
Ml (5/15) & 30 HEfH]
(6/17) #5-THIN,
~ U A, [Rff, 44 |0, 40 0. 5.6 EFELE 9D D B 5.6 (B 60)
ddy . 7 @A 5 VCIZJF#ifaE, 9 It
(10) (B ek o> 8 i PR
JEE, 2 LI Ak
0 e RS IR
~ v A, [IREE, 70 |25 3.5 < TS g FEa kiR 3.5 (B M 189)
DDD, # |# JIE, 6 [ {2 75l A e
(20) .
8 VELZJIF A Hed g8 T K.
~ v A, [EfF, 24 [0. 1. 40 |0, 0.15, |- 40 mgkg &ikq%5H# 6 OTB % |((B3 190)
B6C3F1. |, H 6 D~ 7 A B D %KM R
e aE (& B (% 4 HEE _yPy
45~50) 53%) & HME o E Z 9% 5
(29%) FEAENFBD & Fofa kel
ni-.
P22 NN s 45 S 0. - 2B OFIERGORA | 0.07 0.021 (9K 15 (B 191)
F344/N., |1, 92 0.021, BEEIX, 0, 21, 70, MABIC
iERE (& |A. 15 7 0.07.0.21| 210 pg/kg BEDOHETIZ & FEMERE
80~81) |A. 2 zhEFh 150, £ 15T
FOHE 5 1/51 . 20/50 . Rk,
] 36/51, METIZ
0/50.0/51. 2/50.
8/50,
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S © 0 30 Ot i W N =

—

oMU - A AR FHMHAES
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 W
N =

FHIRIN O « AR FEMRAES
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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FEHIEIN U - HABREHEMHES
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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19
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29

BN O - HARFEHEMRAES
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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FomINOE - AARFEEMRES
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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FEHIEIN U - HABREHEMHES
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)
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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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OTARHE & (%)

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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FEHIEIN U - HABREHEMHES
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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34
35

36
37
38

FHIRIN O « AR FEMRAES
OTARH & (%)

@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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BN O - HARFEHEMRAES
OTAFEA = (£)

(@ | Sk, HiM| me/kg | mglkg tkeE/H) | KE/A)
¥ f fk E/ H
IBE)
~UA, | AR, 0. 1, A TORERT
CBA., | #il&n. 2. 4 BRI B,
EHR(10) | fF4E 8. 9 (z—v CIEE 8 XX 9
R OElE -2 i) SRR g Y (ZH
H. fEIR2 O FH E SO 201)
~14HH TR Rk &k B
#
~ T A, | AR, 0. 2. 3| - RREEHEE O 2
CD-1, AL ] % (& v I,
UT B BT VA (B
(10~13) | IE8H A I (n¥ A 202)
BEL, 18 V)R E
A H K )
~ oA, | AR, 0. 3 N 3
ICR. B E N
WU, | AT BE10 A (5
(6) Azl 203)
~ A, | BB, 2 - R E KA, 2
WARE | M e A (NaHCO
BRI | WE WR 1.5 3 wit) g
WU | RO R o)
JE~ 5.
x| HE
5
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FomINOE - AARFEEMRES
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
IT§)
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, TTTQ—?éh
(12~20) | 8SHEMH 8~11 7. BEiwIC
&5 HHIC %%% (B
1.2, Jigs 2 oD WS s oD 205)
8~13 tEé'JJI]\ IR F
AEIC | % THREE
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
5] ERi (W
1.2, 206)
8~13H
HiZ
0.83X
118~15
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. B, 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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FHIRIN O « AR FEMRAES

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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FEHIEIN U - HABREHEMHES
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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FEHIEIN U - HABREHEMHES
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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FHIRIN O « AR FEMRAES
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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DO DD DD = = e e e
N = O O 0 30 U & W N

BN O - HARFEHEMRAES
OTAFEA = (£)

R ik D M BRI ON BE 2 &U*%"@EMTEOD%E SHEE N LT, BF
M. FEFMER. AR OVAR o HEL A S B AR A LT o R O g R OV gL A
FER R BEE OB INRD bz, (#%BE 212)

@ o

s 8~ A HO T Y (RVAZ A, MEEE, —&# 1 5) OFES3
~6 722 H1Z0.2, 0.75 X1 1.66 mg/kg AHE/H D OTA 7N 4 X %5 HIHHE
NI H Sz, WEXIIBEE T IEALN N> T2, (B 125)

(6) £EHXEFMHITHR S OTAFFMESE 1 FRUBEOEMIMRE ()
BH3— 18 THRIE,

(5-7) E=EH
BiomERBROMSEEL2FRK 16 LR 17TITF & DT,

R£16 FTU9SFXLUADIinvitroEicEHHBRER

[F%)R L]
16— 1DHRIZHONT, MERICH LIZMERZAMRICT L Lol zE
ELE L,

x16-1 HEZHAV-ZERZTESAER

AR 4t G | OTA REE PAHE PEAE G2 Zx HR Ok
TG PEALIZ W2 E b il

. Salmonella — —
" typhimurium 0.0001 — —_
it (TA1585, | 0.001, 7 MFI 89 mix — | — | 1978 | (&M
g TA100, 0.010, - | = 214)
S TA1537, 0.100

TA1537

TA9S
# S. 0.0005, - | =
W | Lrphimurium 0,005, 7 v Ml S9 mix — | = | 1980 | (=
5o (TA1535, | 050. _ | 3159
o TA1537, 0500
T TA1538%K) | =2°
2 | TA1537 pmg/7
£ | pAis38 b=k
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BN O - HARFEHEMRAES
OTAFEA = (£)

S. N R—
1 typhimurium 0.050. _ .
= (TA1535, P _ " . S
J ~— | 0.100, 7 v Mith® S9 mix 1985 | (2
52 L 0.200 | 216)
N TA1538, =4V _ —
| TA1537. 0.400,
% TA98EE) 0.600 gmg/
i TA1Q0 PAZEN

TA1538

TAL537

TA9S
1 S 0.001 |

typhimurium| ~=—21~ . NS _ —
# | (TA1535. 0.003.3, | "H*7 &37 > PO T T 1989 | (m1m
2 TA100, | 0.010, 9 mix - | = 191)
% TA9S, 0.033.
7z | TA9T) 0.100 pmg/
ﬁ T—A—].—@-g 7“1/5__ ]\

TA9S

TAQ7
ﬁﬁ S—'b. ~ |o0.037.
fp | DYRAHHULILE § qqq g 5 v Ml 89 mix — | = | 1991 | (zm
% 0.333-3, 217)
s [(TA1028F); 0.991-2
% pmg/~7 L —
i N

84




BN O - HARFEHEMRAES
OTAFEA = (£)

R Adii G| OTA JREE NG & ZHESTHR
TEMERIC AW E i il
S 0.0002 nd | +
i | Gphimurium | mpM/2mLL _ T ad: [(TA15
gesk | (TA1535, | 0.2uM/2ml OTA ?7 P4 l\%‘)ﬂt‘iﬁﬁﬁﬂﬁiﬂﬂzk nd |35, w01 | 2 218)
gm | TAL00, 0.2 pM/2m) | FEA T2 Tva LTSI | p g ITA100
TA1538, 0.2 pM/2mt | HEREHL, 2 IR med |
TA1537. 0-2- M2l TA153
TA9SKK) 8%
TAL00 +
TA1538 +
TA1537 -
TA98 (TA15
37,
TA98
)
5 14 o191 ~ U Ak S9+7 7% Kk _
- typhimurium o408 “GF;%‘T%%AIZSB%)O o
g, TA1535. o . | T A g S9+T7 Z Y UNiRTC = +
;’é‘ éA15Z?;?— (2IOMRET gt B (TAL 538, |, | o9 | (BRSO
TA98H§) 0.3 1.3 TA98H<)O B )
— P 2 2Rl S+ 5% Rk T
TA1538 mM/7 L — L REL
TAcs )
v MERI 7 0 Y — NS
- o riom +NADPH+GSH, 7 M |~ |
sk _(ZpiTAmo\ 10~200 mg/ iEE 7 > hFHE GS%S-%?@&E% 001 | (B 129)
ER | TA26385) FL—k FHhht¥, 7 o M S9+ = | =
N e NADPH+GSH | t FCYP3A4,
HRP+i@g{l kS
TA2638
i R T b MiFiEAS ARSE HepG2 il | |
gegk | typhimurium | =0 O~ s - ephra e 2002 | (B 219)
8 | (TA100, 25, 50 mM/L S9mix = =
TA98H)
TA9S
S N
typhimurium o _
(TA100, - | =
i | TAL02, 0.01, 0.04, 7 v AT 59 mix (AR 3
w;i TA104. 0.05.0.1.0.2. | 7 v Mofs#IFME OTA%Z | — | — (B 21
e | TA1538, 025.05mM | fvFa~—varlizlifs| — | — | 2003 |2
=7~ | TA1537. FL—k fE 220) & A C4:f) = =
TA98, - | =
TA1535. — |
TA97at%k)
TA102
TA104
TA1538
TA1537
TA9S
TA1535
TAY7a
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FHIRIN O « AR FEMRAES

OTARH & (%)

iR FEscherichia | 0.0001~1.000 S T S9 mix _ _
segr | coll mg/rll S
5| (wpe, 000 S o LI SO || 1985 | (B 216)
=N WP2uvrA melml
Jv3)
WP a4 -
i
. | S cerevisiae | 0.1~100 - .
sk ! N _ _ N
;E D3 mglplate” L Z v MiThE  S9 mix 1978 | (M 214)
B — b

nd.7—4 ML

[F%R L]
#£16—2F0OMRBHEMEICEBIT D v aid 195) 2R L TWABT=D, BAMTHE 2
LA BT LE LT,

F16-2 HIEESHRZAV-EGTFEARAZERR
iR G0 OTA JRE NG e F Z HROCHR
EHEAICH m | H
W=
erage | CBH~D - pSV.SPORTlacZ
ﬁfi’* ZFLIA | 0.005, 0.010 — | 2 emoesREs | 1977 (;%"?‘
T mg/mlL AR,
st | YA 0.0001,
gi}gg L5178Y 0.0005, 7 > bl — | — | +0.025mg/=ILLL | 1985 (j”?g‘g‘
EEEE ] TR 0.001, S9 mix TR,
0.002-5,
0.005.,
0.007-5,
0.010,0.012:5
mg/eiL
bR LT OTA BJE RENEMEAL eSS i 2 HROCHR
TEMHARICH e |
W=
- CYP1A1,
~ U AA CYP1A2,
IR A 2R CYP2C10,
@sT | ARk | 0002, 0010, ;éga g}gf _ | 4 | CYP3A4/XOTA el
258 | NIH/3T3( | 0050, 0.100 am Ck A LRy | 1996 223)
t b CYP | mg/mlL " - CYP2D6 K}
FBL) CYP2E1 138 # %
FHE L0 o7z,
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BN O - HARFEHEMRAES
OTAFEA = (£)

[FIEGEAS
SRAE .y
HPR A=
o | =% Ol IR 1 N (B
’Eﬁ; A B — 56 '1(‘)0 ‘M‘ S9 mix 2003 21)
o V79 Hila : m
1)
HiTEZE
IRIE S g =
(HPR | ” 577" | 35, 80, 187, | 5 v MTHE o | - A
TR | 483mM (31 | ROHIE 89 | (H) | ) [AEELA SREN
78 B . ALe
ZET | yro s | ) mix e
v - AREHZBAMRAR L,
ez 2007 224)
RS w2y v +81mM Ll E (—
(w4 |7x+—~ |3, 81, 188, 438 |7 v LBl W | S9) i 3~188
zwuZ ILY5178/T |mM (3 Ff)  [S9 mix mM (+S9) THW
A4 — K+ PR AN XN
%)
nd: 7 —4ML,  (+): 59550k
#=16-3 MHEIEHEXMEZAV:-Z2EAEEHER
Rk AW Fi OTA & EEME( o= o 2 BE ik
EHABICHEW | & | A/
=g
- 0.012 pmM/L 7> 5
e B VR AR AFH I B
7 ‘;ft b (012 0018, + Cxx haTRE L | 1997 |(BH 225)
Sk OSV i oML » OTA DYEMIZEIC
H i
0.005 ~ 0.015
e M/L ¢ Bk 7
H v, 0.020 pmM/L
ITHlEEESH v,
c OTAEERA v F o
T NI A — — = 36 KHE T
%’ iRk SHE [0.005, 0.010, + | g ErRLERBOL |0 (B 226)
T 0.015. 0.020 &g,
mM/L <X R I THRAICL
D OTA OYER I3HEE
L
< FRAN LS A D
AT & DFHERBRE
TOFUT 4T A
MZAEH,
R AR W Fi OTA &R NG %5 s ZHE Sk
EMHALICHY | |
T-E
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FHIRIN O « AR FEMRAES

OTARFAlE (%)

i
o A7 I B
g | E TS L e 3 5 HRaA O B,
M4 o Z MR
ik He/”GEE;Z}H@ 5. 10. 25. 50 T 5~25 pmglmlL T | 2002 | 219)
PLra VS lmefmlL (24 B + |nd PMEEET M
Bl D H
g U 2 R TEISEN,
— 3 ))
UCEEERVN . 30, 50, 100,
iy CHO il 160. 300 pg/ml - | = 1989 |(ZH 191)
o BTy B K UM 52
. i
; B RU N ‘, . ;
PSRN S % < BUORE TIL X
g (M GAHE 10.000015 pMy 77 PIRSO | e [ 1990 | 227)
LEN 00 (BEN |2 < 2
bivd, )
+0.0001 #gmM/L 75
FH AR AT 72 Yo (R )
, Ir, Yty iRglr,
Yu N 75
*;;K ﬂz/ J 7% p.ooot, +olgd FZAYT=vav. | g00s |(BHE 228)
0.0005, 0.001, Xy o FORIN,
0.002 - 0.0001 pmM/L T2~
pmM/L fi.
0.002 gmM/L T 4~5
ED
T | oemas [P M| || 2764w
pSZASL 7O EiR .
Wtk |—V79 M 0.053.2. I S9 mix M, .
L A EENT X 0.114.9. _ N | 2008 (= 229)
MRS | 0.247.6 7 Mg | - 532 4uMELETTH
‘,ﬁ 14) 6 532'_ 4\ S9 mix HaEt,
1,149.0.
2.476.4 ypmM/L
nd:7F—Z ML
£16-4 A0T47—53—HR
i AW OTA R EENE(E i = SR
EMEAGICH | || f [N
Wi
S0s s | Bsubtilis 190100 mg/disc - 1975 (B
rec 230)
SOS #Ex | E coli — |n.d. 1986 |(&FR 87)
- %3 E Okt
MThHs ey s A -
SOS it | E.coliPQ37 |1, 2. 4 mM + C (Trolox C) i, OTAl 1994 (2’/3‘1')“
DRI E I
KEHT,
BALB/c ff~ -
DNA —& e - 48 RffiifiEee (¥ o (B
CiEIT %%%E% 10 #me/emiL tindl oo cDNae | 98| oy
" — REH BT,
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BN O - HARFEHEMRAES
OTAFEA = (£)

FyA=—
Znzsz |25 50, 100,200 + | nd| - 200 ymglmiL CH
DNA — | —gisg, |*oEL P, B
L — 1986 | 533
Zly i — | n.d.
il
AR R TR OTA % EENE(L i A ZHASC
EHEARICH | & A N
W=WE
DNA & v g
(=4 v M Ak YIRS + |na| - magtrmcmt, | 202 | CF
7 v A)|HepG2 U )
0.025, 0.030
#mM/L
e - S9 mix I3 DNA 1
Bz fooooor, (5 i se |, |, | e | B
> oeA) MDCK ##fi {0.00001, mix -1%&%@&{?5@&:~Mﬁ 234)
0.0001, Yk % 354,
0.010, 100,
B00 pmM
< 2.5 uM LIk 24 e
THEERKTF, 7R b
— 3 ZHIAN,
- 1Hf> OTA JLE
P C 500 mM/L BL_E G
DNA $/6 zj’\i; B IOMSTFL, 2000 mM/L
(=174 > bt V79 T na |C Fre it FOAK
I\~ DNA &8
7 A Hoe
- 24 FffE D 0.5 mM/L
Pl OTA ¥ TH
|- DNA #&E80
L. Fpg LBz L v &
0.500. 1.000 RSk wt: Y S
2000, LOBO - FEAEFR O] & TRl (B
2.000 L 235)
#mM/L (1 I o | 2005
i) 0.00025., . ln{M/L PLETT R
0.0005. 0.001. ~—< ZHINN,
‘ 0.0025 - 1 K# OTA %}gifv
DN 5o 2L (2459 DNA 5. T
=15 v ﬁ?fﬁ i) I ° HIZ5 . 7pg
(= A M3k CV-1fiE n.d. | & O*Endolll ZLH#C &
7wt A) 0 4T o T CHIN,
- 24 B ClE OTA 12
X% DNA &8N
IERD b o -
M, Fpg LBz L v 4
T & THIN,
-OTA (c k% DNA#
=N 2] =73
DNA ST v ho | DTS B -
N o o7 2K R Y V.Vzo, U.UoU, o 2 A
(; j v 413 %t”%’z”ﬂ 0.100 T Ind . ppg ox Endolll 77| 2005 | 35

pmM/L

EFClE DNA 8
o,
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FHIRIN O « AR FEMRAES

OTARH & (%)

=
| CYP2C9 X - IERHAMLTIX OTA
?gﬁ %{f iz ovPaaa |20 SN O oypacy | | L |omz LA A L woos | B
> o A) ERBSE (8}‘1) it CYP3A4 - CYP2C9 FEHLZ L b 236)
7= NIH/3T3 200 pM TR,
ik
DNA #15| v MIEs -
(= 4> MERKEEZ [0.100 pmM/L £ |nd |- EAEHY, 2006 (2”3‘7'“
7 v A) |l (3h) )
v AR OTA BE REHEEAL %5 e SRS
WL | | A/ ik
Wi=WE
- 6 HEfE Tl R,
- 24 R CREPET, A
DNA 15 . JadtEDF RSV,
7 o) | HE2 MR O 24 FEOFE I3ATE, DNA 238)
e DAL Z A — D &R
lJ"ﬂO
- 3 BHETTIT S9 DA%
- Wb BN,
1();\I 1; %{f £ bR 286 lg(())(; 11211(\)/? o7y M 9 | | | EndoIll RO Fpgic) o (2
> e A) Sk HK-2 H#F‘agj) mix X VR DNA 5 239)
&, S FIET D Fpg
TIEA ECHN,
DNA 85| CHO #ljig 0'(23‘ Hg%‘) 1 mM, + [ nd. | - FHEEFEIZEE, 2009 (ﬁg‘f‘
ACIZ v + )
o |[TREEZRRTD 0.1, 1mM (0.4, + |nd. |- 1mM THilaEME, | 1984
REM W 4) S
DNA foom— S
PANE =S
AR o poraene |1 10mM (4, + nd |- 10mM e | 1084
P 40)
ikl
0.0000025.
. — _ 10.000005,
ATERF3ALEET >0 0095, £ 0.025 pM-mg/LEA |- (B
DNA MR R B X: N [ty 1985
ankatsr e 0.0005, 0.0025, Tz, 216)
0.005, 0.025,
0.05 pmg/mil
-+ 0.001 gmM L i
F344 Z v 1 |0.00001, + | na ke e
iRl 0.0001, 1+ 0.00075~0.001
REH 0.0005, pmM TIHEG g
DNA 0.00075, 0.001 P, 1997 | GH
DR B wmM 242)
- 0.0005~0.001
7 ZREREE 10.00025., n #mM CTHEEFRIC
B 0.0005. n.d- g
0.00075. + 0.001 pmM BL ki
0.001. FHE R,
0.001-5. 0.003
#mM
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FHIRIN O « AR FEMRAES

OTARFAlE (%)

TEH 0.00005.
DNA & ;%;é’f% £ 00001 + |nd 1998 | BH
v S G 0.00025. 243)
0.0005,
0.00075. 0.001, |
0.001.52 ¢mM/L
(24 BE[E)
- 0.0005 #mM/L A L
. T AT O TH
T %r;—: HE TR
ANEH |FIREE L 0.00005, - 0.00005 gmM/L © (B IR
AR | D 66 ET |0.00025, DIEERITIRA
4 1) 0.0005, 0.00075, - R HREREME T
0.001, 0.0015. 0.00005~0.0005
0.002 pmM/L, (24 pmM/L @ OTA 2
R wHIC B
TEatE,
, b R
Yu . S Ry 2
%Tﬁii% U SR |5~10 pmg/mll — |n.d p.J;EOH;mg/L THAR 1984 (2/45)
PTVPRECE | (PHA i) s
5. 16. 50. 160 SO TF1E T CTHIV B
T ZREC ) P Y7 v M S9 M, R (&R
i - ., s
sythsag |CHO M 1500 pmghmil oo T 500 pmetein iz | 80 | o)
(2 HF[ED) fas
M,
i )RR OTA B AEHEMAE e A SR
EMARICH | & A ik
WWE
OTA%Z v b . OTA
filikYgets | e N Y 22X 10.000001, ElaweE i g (R
Sy TRASH | 0.00001, Wy, | | T |0-00001~0.0001 1991 | )
e #mM/L
OMI\ FaX—T3 'C“I%‘ﬁ
#mM/L TR g
ke, |2 ) Lo ~A FUz - ANAEAF R DM (B
SyPsE e | B 0.0001~0.002 | 7o s, | + | ™% |7t s momm | 200 | o)
#mM/L
iili; 0.024-8, Zv ML | | |- 2.476:4 5mM (T
RS, | g gy [0.053:2, O S9 mix fel 2, (B
N3] 01149 - 2008 1 29)
LA ey 7w ML | | | 0.532:4 pmM (i
;,‘ /j V.. 0. SELX| . ==
il 0.532.4. O S9 mix JawEE,
1.149.0,
2.476:4 pmM

+: Bk, — e nd TR L
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oMU - A AR FHMHAES
OTARH & (%)

R1THFISEXIUAD in vivoBiEEEREBIER

s | A OT;"E%%% o e i BRI
A B OB BN 1T B ek
. Swiss [0.001 gmg/kg A HH
NS %R
PERARow fm w140 | |- ey ARE (1821UKg fkayp) | 904 | (BRE240
o IX OTA OB E AT AT
<A |0 ek A B OB B 51T B Rk
Yoo (KA ARG oo FE [y
- /B, R \ B
A | ﬂ%?—g@% Hr.ﬁif Tl erss CBY (10 mgkg Eyp) | 1994 | B 24D
a0 1 OTA D% A EIHIZ 7.
3‘53—(')250‘ TS 35U T e S 1 b S o
mefhRa [F3aa 7000 | kOB EARRIE ORI, ) s
2 nptoliyneag IS L (DNA ICEHESS Ly 2005 Zs
E—g S W TR BNDRE) |
W, SRR, 2
b
sy [BALBe| O B Bl BRI O BRI R
WEIEE oy O8I TSl 4| mepkRE GiEa. UIE. U 2T | 2008 | (BR 249)
K e, 24 I
2 KK .
1z & 2%
Fx A
==z
§ 0. 25, 50, 100
Yuft LS ()N A N N N \
ﬁﬁfigiﬂ ;_ 200, 400 mg/kg| — |- 100 mg/kg VL - CHla M, 1985 (B 216)
AN N 1
3 I
DNA #15. BALB/c o5 mefke 1k - 24 WEFEIRR IR, &G, T C DNA
R, [ R, [P0 T BT DAL
e : ' S
T U | %* LB e s e ma L s 1980 | (BTR 23D
Wik T L D ROEERRD LI,
DNA 5. [Wistar [0.29 mg/kg &
—AREHEW 7 bk N e m . e e -
T g el SRR | |- e e, 1986 | (B 250)
Mk ot |
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FHHENOTE - AREFTMRAES

OTAFEAE (%)
g | | OTARE B g fii% e | smsom
ik,
- JFfig R OV © 0. 500 pmg/kg LA E
TH BRI DNA 15,
0. 0.250. - i TI% 0.250 pmgr/kg LA T DNA 4
2 Ak MQ5(E)\ 5. HEKFER L,
it 5344 71,000, 2000 | * |*FpgMEICRVBEICHITS DNA| o000 | (B 248)
2N k&ﬁmg/kg ki BAGHEI L 7225 S K OVE 6 A
SR, 1 J1Tld Fpg OFBITRD bR -
iz 50E, 2 8 =
i - BHETIL 0.500 pmg/kg UL L TDNA
G L . KAl TIEREM,
e 70, 003, 0, - Fpg IMFLC X 9 £C O 5HECEI
7\\/@4 71://¢ Lﬁo.:s mg/kg R | + | ROUTIEIC DNABERAZ LT, 2005 (B 251)
7 s (0 R, 43 - B U R BOBLIERD Do
i -
axyt ‘;Y{itf 0.5 mg/kg 1k SR, T DD
o M *ﬁ%i‘ HEWEA + |- BRI OTA BEIZRAF LT, | 2006 (B 252)
7 soc 121421 H - DNA 5,
il
F344 [0,
Lo it gpt 0.36~0.38 - B NRAEE SN B AR T Spi R RARSEE
ST delta mg/kg (RHIR n DEZREEMA BB, B E g (B 253)
g |77 . A PREFERIOIC DNA ORERSFHFR Sh| 2011 Z
7 R~ HE (133 R TW5HZEERLTVE,
ik, —RE
%5 L

@ EBEFEARZEE
- /n vitro RE& (R 16—1, 16—2)

A2 FHWTZIE & A 8 DIRIFZEARE R (Ames i R) Tl REHEMELO
A2 5 OTA FI < FEOREITRO bR -o T,

FILERTEE S typhimuriumTyphimuriamTA1535, TA1537. TA1538,
TA100, TA98 % TA97 Hi% Fiu 7= Ml ORISR BB (0.1~500 ug
OTA/7' L — K) OfERIT, 7 v FXFINL A X —Ffig S9 XX HepG2 #iifia

(b NFHgDS Ao Sk 520 E) 3k S92 X A REHEMAL O FEIZ b b
HTHo7(Z 191, 214, 215, 219) ., Wistar 7 v hgIUESEIFMIEZ 100
uM/L @ OTA & 24 FpfHIEF R L7212 ORE#KR (200 nM OTA /2ml) % FHv 72
H OB ITZEIRE B R T, S PyphimurivmtyphimuriumTA1535, TA1538
KON TA100 BRICEB W TIBPE DR R T B L T(Z M 218)03, A L&F2 T
Ll S 2B 0O ER T, S PyphimuriamtyphimuriumTA100, TA1535,
TA97a, TA102, TA1537 LIRTA1538 RIZEBWTREMETH - 72(ZH 221), F
7. NADP ooV Ic7 7F RUVBEZRM LI~ AFWI 7 v Y — AFET
T S N7 B CTlX. S _typhimurium Pyphimurivm TA98 (403~1210 pg
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O WM MNDMNIDINDIDNDINIDNIDNIDNDIDLND R H H H R 1 H o e
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IO « HARFLSHEMHAES
OTAFEAfE (%)

OTA/7 L — k), TA1535 XU TA1538 £ (121~1210 pg OTA/~7' L — k) Tl
e CThH o7z, OTA ZIML TWARWSHLET TR, ~ 7 ARBI 7Yy —24
KT Z7F% RUVBORBEBIZ PP DOLTRIETH T2, EHOIT, B 7Y
DT EDBT 7% FUBKFERZ OTA ORRLIEY N SRR A2 FHE S 5]
BN 5 EEX T EH 1300, BILA ML RIZx LRZHERH D S
typhimuriumTyphimurivm TA102 & O TA2638 #% H U 72 OTA O1E)F
REHABRIZBNT, 7y FOFEE L IEBHOI 70y —2F L < &iﬂ*fc
U — b, Arloclor 1254 HLLIZTFH% AV T CYP Z#iFE L7127 v T
S9 XiEt k CYP3A4 W= RENEMEALOFEIZ D 6T, fERIZREMET
ool (ZH 129, 217),

KIGHE E. coliWP2 k(X WP2uvrA H@E(ﬁ \ZEEREEE S, cervisiae D3KE % FuN -
OTA DEAnTZ2REHRTRDORE R R ARBHEMALOFEIZ D BT
2 CThH oo, (B 214, 216)

PR A A2 FV ) 72 OTA OB AR 722982 Bl <k, L5178Y #ifu (=
U AW Y oSPEBRRIREER) AW T A Y T 4 —< TK 3 BR& T VT9
AifE (Fx A =— AL —[MfidMEk) 2Hnwce AR Fo-77
=V-FRARYVARIVINV N TV AT 2T —F At wb R 2 KPR RS
w27 = 5 —2 (HPRT) 2258 FEABRIZEBVTIL., Arloclor 1254 TiFiE L 7=
7 v Mg S9 12 X 2 RENEMHLOFEIZ DL TRETH -T2 (ZH 216,
221, 222) , C3H Mifaz W28 R E BB T W TIIRETH - T2(Z R 222),
—J7, &k CYP (CYP1Al, CYP1A2, CYP2C10. CYP2D6, CYP2E1l ik
CYP3A4) ZE A L7 NIH/3T3 Ml (= 7 ZME VEHRHESE FOMAaRR) CIxpE

DOFERNZED (B 223), £72. L5178Y fiffuz Vi~ 2 7 ¢
—~ TK &R M OV V79 #ilfi 2 Fiv 72 HPRT 229K 28 FLERBR T W B MEYER D %h
T HREDPRE SN TVDN, HEHERICHOVWTEEIL, N OOMT
HRFE AT DR AE % OTA 75@@.9@ LTWARERTHDL LEEZLEL TWAH(S]
224) ,

- /n vivo RE (X 17)

E344/NSte-Teglept-delta) 7 v & (F344 -Tg(gpt delta) 20, Mk, —FEK 5
PC) 120 XiE 5 mg/kg & - 0.36 mg/kg %E/H Mt : 0.38 mg/kg 1A/ El)

w W
w Do

? OTA % 13 HFEMRG L. B BARTMED NN TRER.
SN BRI E DA 72390 mu&)%hiﬁmo 710 "Blig2» bR L7z DNA EPO) 8

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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FEHEINUEE - BARFEEHEMFAES
OTAFEANE (%)

OHAG %, OTA FERG-OXRMEEL OTA BERECTHBEREN RN -T2, FEHD
X, 7 v MZEBITD OTA OB AFEMIZIT DNA HBENEE L TWD EE %
oo (ZH 253)

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

B MU SRR (R, Zodk, 6 AdcHlk) AW Y ER R ERERIC )
WT, RO ORE ROROEROBERE MR I NS 227, £,
vy (A, MERIAI, 5 80) U v SRz AV 72 e R B HE R B IC BV ¢
OTA TG ETH -7z, (M 228), V7ML e Y o3l (s, B
Pl Zloislk) AW RAEKRBEFHBR CIIBEETH 72, WTO Gk R
WRBRICBWTH 7 v Ml O S9 (2 X 2R EHEM LR EIIRED bR
o T (B 229), /MEERBRTIE, OSV MR (b K528/ ia i sk i
FE). SHE flifa (/AR & —IRdskAilafk) &0 HepG2 #ika (v AFAHAZSE
FSEAIIAER) & Wi Tt T > 7=, SHE flaick T OTA OfEM %
AT ARE R, MRAN VY T NRE B & IR ONE & 7 7 F o oEAR
ENRBDH LN, (B 219,225, 226, 246, 247)

Hl iR G ta 3 RS BRI 2 B\ L IFIBCU LB i 3 D S9 mix 12 K 0 iF ML &
7= CHOMifid (T % A =— A LA X —PIREFMIaE) KOt MU > il
WA R TR L= U v MIC 380 T OTA IO RE T
o 72(BM 191,218,228), —J. CHO KL O V79 Ml A v 7= 51 oD fifi ok Yy
OO RS HERER TIL T v FATIEE K S9 mix OA I Db bR RITREMET
HoT(BM 216,229), ¥~ b= THD PHA TR L7zt hD U k%
DT iR G B R R DR R D2 METH - 72 (S 245),

- /n vivo RER (R 17)

Fxr A =—RANLRAHF— GEEARR., B, —FE 3 U5 12 100, 200 XIE 400
mg/kg KB OTA % 50RO B 5 U 7= ik Ge €0 73 R 22 Ak o i L1t ¢
bolo, (M 216)

~ U A (Swiss, PERIARE, PEECAH) (2 0.001 pme/kg RE/H OHET
OTA % 14 HF—OFAAIREER 51 Fe—2 07 2 O RGOV V(TR ===
45 ARG U= 20m BiAha & OUE 7/ ia 2 o 7o Gu (R 52 5 3R
DOFEHR., OTA IFREREFLFER L, v~ 7 AT OTA & RFIZHRLATH
HTAaNE BT ES I A ZIREERGT DL 260 OTA ORZ2IT,
B ST, (B 246, 247)

BALBle-~ U Z_(BALB/c, #E, PEEAW]) 12 0.6, 1.2 XX 2.4 mg/kg KHE
DHET OTA &GRS G- L, 24 FERIZIC &5 LTl L 7o B fiilao et
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FEHRINUGE « HARFERM A S
OTARHI & ()

Iz, HEERFENICES. B, U U 7R A OIRE E WS T2 BERED b
oo (B 249)

E344/NSte-Te (ept-delta—7 v b (F344/N-Tg (gpt delta) . Ml —#E%5
VL) 12 0 XX 5 mg/kg fak( : 0.36 mg/kg (KE/H . iff : 0.38 mg/kg {AH/H)
D OTA % 13 HFREE# G L., BigicB T 28w Enfl<6 iz, nvivoll

LBBEEETARTAER, 5 4 B BITRED AN T o 2 BEE S E S
B2, OTA FEH G DORFIREE & b~ C Spi B BARSEE DA B 22BN A B i,
DNA @kﬁw BRINTWDLZ ENRESNT, (B 253)

@ DNAEEBE R UVMER
- /n vitro ER (Fk 16—4)

I 2 7= SOS #ABRICE W T, DNAHBEEDORER L LTAEL D DNAEBES
ARG O o T b #é%&ﬁb/}z(ﬁﬁ% N THrRENH D, BED
WMEICBWTIRD btz OTA OEE#EMET, K I EIC XDk En
7zo BALB/c ~ 7 ZFIAREEZE WAL O CHO A 2 O 7o i LR i oD
in vitro R ERDOFE R, DNA —AKEHGIWARB O b TW\W5b, (B 87, 230, 231,
232,233, 254)

in vitro ~NEH DNA GRGRERICE D . B L7 DNA OEENT v F LD~
U ADOHREGE NI, 7 2 bt R IR ONC b R REE ERRIRIZER S B
2. (BHR 216, 241, 242, 243, 244)

~ U ARHEIFEMAL, CHO i, MDCK #il i d rhsieial)— J OY
HepG2 #ifldz V% invitro 2 A v N7 v A TIEBHEOR RS LT (MK
219, 234,236,240), K/ LTI REY IV DNAZY av 77— (Fpg) Xk
T X7 L7 —% III (Endolll) |Z X2 EMAAATET A Y T vEA
Mz kv, V79 M, CV-1 Ml (X o — B Sk iuek) . HK-2
R (b b BIEA AR IcB W T OTA 1< #FEIC L 5 DNA OBEENH
Bl U7z, $£7=. V79 filin & HK-2 ffRic DWW ik, OTA #&E<{fFEIc k-
THIBNTEMEEETE (ROS) MBI 5 Z & 38 bhc, 2 b ORI
OTA 7> DNA MR DOBMILEMAZFH R L TCWHLZ L E2RBRTHLDEFE X %zht
(PR 235,238, 239),

NIH/3T3 HfEIZH W T, 2 Ay T vEAICL YV RENT OTA KFHI72
DNA 550t & ROS O & ORITITAHBEE N RO b vz (B 236) . /-,
HK-2 #ifg 2 ROS DA B X2 Vv —ThdHmkH D N-7kF/L-L- AT
A TULERS % & DNA HEMERL L 7=(Z ] 235),

b NSRRI BRI A 100 pM @ OTA &3 3 MR T2 2 A v k

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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T oA DOFER., 22 VTR, 28 ULV THETHY . OTA 23k b
DNA [ZZIFTREBIIIMEEENRD biviz, (B 237)

- /n vivo B (F17)

BALBle~ 7 A_(BALB/c, M, VEHCAH]) 12 0.002:5 pmg/kg RE D OTA %
MEEN T G Lo B cix, g, TR OVE oMbz a7 v U ik
IZ L DT ORE R, #h 24 B2 DNA —AKRSHEIE 80 -, BTl
48 WifEth . AN CI% 72 B2 DNA —AR$HUIBHIEE Shiz, (Bl 232)

7 v b (Wistar, #E, VEECAF]) 12 0.29 pmeg/kg R E O OTA 2 48 K fIZ
12 WFERE ARG S Wistar— b, R GEE IR S 72 i
OV Z 1L DNA —ARSHUIW B O bz, (B 250)

¥344-7 v  (F344, #e, —HE3 L) &, 0, 0.25, 0.5, 1 Xi¥2 mgkg &
H/HOOTA % 1 M 5 Hial, 2 HMBEHIRE O BG L, K& b 72 Rk
ERLTe, aXy T yvAIZED, HlE, PYEL OVEBEMAL TiX 0.5 mg/kg
RE/ H L EIW N I® Tl 0.25 mg/kg (KE/ H L EOF 5 REICBVCTH &K
171972 DNA HIEOHMABED b, 2 Ay F7 v EAIZBWT, Fpg A
2 &V, BlELOMFEOMAEZD DNA HBEOHEMNRD vz, (B 248)

7 v b (F344, e, —#F 5 %) 12 0, 0.03, 0.1 X% 0.3 mg/kg {AHE/HD
OTA N4 BB OFE S, k&S 24 FFfEIZIC L & Sz, —E344 20
—%—@Hﬂﬁ&(ﬁmﬂﬁ@fﬁﬂ’?%ﬁﬁb\fﬂf v 8T vl A B LTk, Fpg

2 X DB EAHIA AT BA T2 TO OTA & T DNA HIEOIEENRTL &
D MDFRO BT (R 251), 7 v b (Wistar, . —#£5P0) |2 0.5 mg/kg &
H/HD OTA 8 7, 14 X% 21 HEERENE G S, s 5 24 R & &%
ST Wistar—- - Icdslnc b iR, B OB O Mo = A
v M7 v A ORERITE T%@f%otﬁwﬁmm

(8) EIEEMIZIHS OTASHEZE 1 lRLIEDEMAR ()
\BHE 3 — 28 TR ES 0,

(6-9) Tt (FRREME. RESME)

(%R L]
it OEBICELE LTiE, REILIFEORESICTEAR ZFEZ L
TWEELS PETT,

O HREN

4P
SwissICR-~ 7 A (SwissICR, Mk, —FEF 4=~68 L (XHEEED A 20 L) )
IC—OTA Z% 30~6 mg/kg AETO OTA ZFFENHEERE L T 24 BRI
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OTARHI & ()

RO R—= 33 U AIE LIERER,. F—233 02 OTA OHEITIKIEL TRHD L
2o BRILA B LA, BR{ER DNA 515 K OF(Li) DNA EE O —imEES . /)
MG, KANEE., WE. P, BIREMGR L ONE/SEE IR bz, (R
255)

AN

Wistar 7 > b (Wistar, B, —#£4JC) (20 XL 0.290 pmg/kg AREHD OTA
2N 48 IR 1~6 WM, sl &G Sz, 4 HHBICOTAZ &5 1L7=7
v N OEREDIECEA Lo, BEEKOEKEIT, OTA FEERG O REE

ERBEITRD T, T O OTA IR FIICER S, 6 HEA#% O OTA
/&%r“ 1B L% 0.100 nuglg L7e-7-, EE4 BEREZICIIMNOBERET 2> > ™ F

WA L, T =T T = IAEICEIN L, Z X AR LEN A
LTb\Za EEZ b, MRTFRIBIEORER., MEHEMOBENRD b,
(=M 256)

£344 5wk (F344, M, —#E10P5) 12 0 XX 0.120 pme/kg A EH/H D OTA 73
10, 20 X}E35 HEMHIRR OGS4, Kick T 5 OTADIERBTH LT,
10 A& 20 RO OTA #5128 0 . KRIMEE. /IM8EOVMER O 3 S DOKGE
WA B T REMEE Sy K OEERE & Hi 4> > LDH & Y N-7 & F/L-B-D-7 /v 24
L= —POFEET RIS R5 X7 LAFE—F, =/ h-Ca2t/Mg2”
ATPase, 77 =27 X ) XTFHX—E K OYGT OIEENEN LTz, 10 AHREIX
1320 A B OTA ¥ 5-TyGT iEFHIL, 3 SOMMERICI VT OTA FE# G- xR
BEICHE_AEICHIN LT, 35 HRD OTA # 5 Tlx, 1L A L DOEEHETEMEN %
FREELRI U LUL E R oT=, (BIR 257)

SPEWag-7 v I (SPF WAG/MBL, M, —H#£ 10 IT) OAm—(12 s CEin)
K V27 ~30 2> Al () k2, 0, 0.070, 0.340 i 1;.680
pme/kg RE/H O OTA 28 4 HFRMEFE O &GSz, MO 1;.680 pmg/kg
RE/HD OTA #HHE T, OTA FEHE G OXFIREEIC LA~ E 70 50 1 S H N A3 A
Hi7c, OTA HGHECTHMEE (INIMEEE & OUKER O RERIER) D4R ZEME A
PO B, AT v h @ 0.340 pmglkg KE/HLL D OTA &G & Em T » b
? 0.070 pmg/kg RE/H LLED OTA # 5B\ T, SHREE & L FEOICE
BN A BNT=, (B 258)

Wistar-7 v b (Wistar, #, —#£ 8 L) 12 0.289 pmg/kg AH/H D OTA X
X OTA B OEMREFED AR Vv —THDH AT b= (10 mgkg KE/H)
MEOKIZEY 1 HMERAERE S, BHEO N-AFL-D-7 AT X [

(NMDA) Z&EY7=2=v k 2A (NR2A) K} 2B (NR2B) # X7 ED
BENFHR LN, OB A B Sl L ki LT OTA 5.7 1\’6‘
IZ. NR2A X OXNR2B IZH E 2B BBO Hivlz, #ED NMDA Lt~ % —
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R EWIRICB ST 570, BRI BT D WS EA DN, AT
=13, OTAIZ LV gl&EZ &5 NR2A KON NR2B B #[HE L7z, (&
H 259)

@ RESMN
- in vitroitE&

b (EEF, PRI, 27~33 5k, AECRE) R B or#fE L 72 B EKR
% Invitro T OTA L858 LR, LA P L RADEETH D ROS KO 8-
OHAG MFEAE S 7, DNA HESEICIR Hy-H2AX FHEOME N2 A > 7
A ORERIZ, OTAIZK 2 DNAEENAELTWDZ EERLTW=, Hiligfk
HTHDH N-TEFIL-L-v AT A (NAC) THIAHEET S &, OTA ([ZiFE s
% ROS 23/ L. DNA &l vz, CDK4 XMW1 27 V> D1 # X

JBEORBENH L, Gl WIBIEDOFEE L & HIZT R h— ZARRO LT,
N6 ORERIT, —OTA-D b MUEMIRIZAT 25 OTA O #HMELIE—ROS FEA,
f2{bH) DNA 5L G1 HIBIEL T R b= ANEE L TWDH Z 2R L
TWie, (=1 260)

- /n vivoE&R
YR

Swiss—~ 7 A (Swiss, M, —H#E 30 PL) (2 0 XX 45 mg/kg &EHMAE/H D
OTA 78 50 HFIEENI G- Sdv, EmtEndi~ e, REHMN, PiRES.
foigE U > 2REREL. L Brucella abortus HURFEERE M Y ConA R 1 5 g U

VONERONEACISIZ BN THEZITR D bivkenrolz, (B 261)

BALB/e-~ 7 X (BALB/c, M, —ﬁi 8 L) (., 0. 0006, 0250 Xi¥ 2;.600
wmg/ke fik (0. 0.001. 0.040 X% 0.400 mg/kg AE/HIZHHY) D OTA 24
Eofiplls 28 (390 HREIEETH G S /- —(0—3—40 U400 pelke A/ H
A4, 250 pglkg BRI EO OTA #5847 28 H H &1 2;.600 pmg/kg filf}
® OTA 5T 90 A BICBEEEN A Lz, Blhgf o OTA JREIX. H&EIC
FIE U7z, RER O B E EEIZ OTA OREI 2o 72, AMEREIC AT
RO LIRS T2, 25600 pmg/kg fAEIO OTA BH5REET90 H HiZ, OTA 3
B G- OX BRI LRI OB A B2 (8 20%) 23§D Hitie, 28 HH
O F TR O T U o ERIZEAR i&%ﬂfmwto 90 HHIZ, 0.250
pmg/kg FEILL LD OTA # 5B TR BEEICHXTRYLMATH D

CD4*/CD8 fifid DA FE 22 I N il CD4t Y CD8™ il > FI i

RO BV, THE OTA AT MROZ O b~ ESTHZ L 2rnT EEZD
N7, 24 HEIZAEE10Co~ 7 2|2k Y URkMEk (SRBC) Z g 5.1, 28
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HIZHHIR 2 FHWT 77 — 271512 L 0 BT SRBC FUREEAEREDS TR R D 72 5.
ﬁﬁ%ﬁkﬁﬁﬁfﬁfﬁifzé EOKTRRO LN, —J, OTA L, £ > 7Lz
A LA PRFEPUR THAE L=~ 7 2D MIEFHRMIIZ L RIS 2o 1=,
INHORERIT, OTA #E< BN~ U ADRED RIS 2L X8, Mg
OTA |ZEZ OB WREMER TH D Z L2VRS Tz, (B 262)

Mo BALBle~ U A (BALB/c, M, —#f 3 L) (I 282R—2-8HHIA=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 2T 2 MRS S
2o HAEBROREMIZ, 2 CHBHEOREIMICHE SNz, HEwiiE%k 14
XX 28 HHICE &S, MmN Iz, 14 H HOREmIZHB
THIREE, WREEL OCZNENOMIEEIZEZITRO b7, 28 H
HTIX. 0.200 pmg/kg filklD OTA 58D W B 30 T il 5 & K& O
faE XX RBE D B IZ X TENZEI 20% KT 67% N L 7=, 0.200
pme/kg fAELD OTA B 5-EEO R B Cix, MUE T Mz CD4+ % O CD8HHifE
FE D35t FREED VB Z LE A~ THRMENC & o 7203, T i oo il e B & OV figk
Al B LITRB D bivie o 7o, WEMW O I SUIMAR Y > "ERD~ A R
= SR AN . 2N A (Con A) FIIEEGEMRD A A —
v A F2-20L-2) D4R, &Y VIRIIMIEL Y ¢ L AR PR8 (Zx5 5 ik
BB NZFF 27 0% 7 — (NK) HITEE~ORBITRD biveno T,

REMW)~D OTA # 51, WEW O 2 IH Lird o7, (B3R 262)

AN

A1 HH9O Sprague-Dawle-7 v b (Sprague-Dawley, M, —#£ 4~5
JB) D420, 0.010. 0.050 X% 0.250 pmg/kg AAE D OTA A7 11 H HIZH (A
BhSh, #3414 B B O REIZ oW TR iR e S -, OTA JE
BHOREWICRAL SN IRE A2 Bt S L, BE L OREMICI W T
OTA DI F T OTA OHEICEF L THEML, Fz2HEL T OTA A EEY
CBAITLIZEE 2N, HEWo ) v BEEEIL OTA 51k Bkl
7oz, 0.250 pmg/kg KE O OTA 58 Cid. REMW O ML Z iz
URRI Yy 74K (LPS)RINRE OMIESGNE, xFRERIC A TH RIS
L7z, —7. 0.010~0.050 pmg/kg {REA-FGHETIEL, B O I & O
HRAEIL > Con A H % O HASH R I3 BEEIZ LR THEICHEM L7, (2K
263)

Sprague-Dawley7 v b (Sprague-Dawley., M, —F#f 4~5 JC) (T 1IERH<
D AEREC — 0 X% 0.050 pmg/kg RH/H D OTA 75 1 #H[HIZ 5 H OB T,
RIEAT 2 HE L ORI R G S, AT IR ED OTA 738 H #
H &z, OTA FEEGREUIEGRED BB G PEEN - RIS AT &
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. OTA | < 2 LTV IREE ARSI R < EREE, ARSI S R
&Utﬂéﬁwﬁﬁ% BRED AR SN, REMWIZRB W THREL 14 EI E 22
HEXilsﬁE he ‘Téﬁ%fﬁi\/@ﬁwﬁf\fomto KPRRRE, ARSI < BEREL

AP 2 < SERENR OV BRI 2L < BREICR T 2125 14 HH O OTA iR
VX, %im%irb 4.1+0.8, 13014, 640+86 K (r*860+E100 pg/L TH -7,
WEMWOERERL R VSR EEEICEITRBD SN o7z, OTA HA R
1E < FERETIX, Con A DEEEARD B, PRI O BRGSO G 2N % BRI b L
THEIE)»7-, 5 EBIZA 7% PR8 7 4 L AHRTHEL, £D
18 H (2 ELISA JEIZ XV IiEH oFt PR HUikfiz A Lo 5. HHEED
10.7+0.45 (2% LA RiT4R1E < #&#F13 10.0+0.36 &, FURMI O T 23580 B
7o 13 WHIZKIT 2 WMo NK MIEIEMEIC, OTA OFEIIFRD Hneh-o
T2o ARG TIL. OTA O HA R i<%i§%ﬁfﬂﬁﬁl% AL, M%fﬁ@a%ﬂ
BTV RO~ A hY = VRIS K AEE AR T B LR TV s, (B
f263), 7ok, JECFA TiL, ARBRICOWT, &5 L72 OTAIZ DWW T OFEH
IERD 2o T2 Z ERFERH L TV D (B 74),

SPEWag-7 v I (SPF WAG, K, —#f 10 IT) D412 @n— i)
N O i—27~230 7> Hliin_(Zhr) 7 v M2, OTA %# 0, 0.070, 0.340 Xi%
1;.680 pmg/kg RE/H T 4 HEEHIR D& 5 L, i X 5 OTA Ot
DT BTz, 15680 pmglkg RHE/ H G THIFEICAERIE TR
R A LN, BHEOERT v METIE, ECOTEDITRENRNT A —ZD
RN TE o7, WRED 0.340 pme/kg AEH/H 5K OFE O 1.5680
pmg/kg RE/BEERE T, T OTA RGO BB~ T h s 7
a7y GORYNRED LN, (5HE258)

FnZ v FOME T MizokE ik, HEEFEHEOHD ZFH L, 1,680
pmg/kg KEH/H &5 CTHEIICAERBD DT DO iz, (/0 258)

Wistar-7 v b (Wistar, #, —#&F 10 PE) (2 0. 0.050, 0.150 Xi% 0.450
pmg/kg KE/H D OTA % 28 HMRR N # 5 L, fEEsRBRnEisnz, 2
OFRERIL., OECD A RZ7 A 2 407 (1995 F) *IZ L7 > TEES T,
2TO OTA 5T Yac 1 fifd (=7 2 U @ HSRAMEEE) 1257 5 NK Al
i 23 B E IS A B L, 0.450 pmg/kg R/ A &G TIE,. NK
HRRIEPE IR ssAlc il Sz, &4 4 BEINC HRBC THRE L7=7 v b O
% AT HRBC (k3 2 FUAEEARED GRBR S U7k 8. BUIREEAE BRI H Bk AT
BT Ley, MEENICAE B Tt oo, Mk EME T-/IE i
0.050 pmg/kg KE/HHFEGRETORE T LTz, v~ 7 a7 7 — VU OEEIEMET
0.050 K U* 0.450 pmg/kg RHE/H & 58T OTA FE8 5 O X5t REEIZ b~ BT

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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D U728, 0.150 ptmg/kg (RHE/ H OGBS TITRD T 2o 7o, B RS

LRV T, Ml ORI ZIERD b o7z, (B 264)

E344-7 v k (%ﬁk&ﬁ&\ —#EB5 L) 120, 1 X4 mgkg KE/H?D OTA
2% 1EMIC 5 HIEOBEE T, 16 HRAE G I 7ofE R, B S
DX E B K ONEMRNEO LN (BR 191), £/, Wistar—7 v b

(Wistar, #E, —#F 10 PT) 12 OTA 7 15~450 mg/kg {KE CHRE G 7=
FEEL K N L REIN ORI EEIEA R Bz, (B 265)

Ik

=U Y (AR, M, —8E10~22) 20, 2 Xi%4 mg/kg ikl OTA
% 20 AEHEG Siz, OTABEHRECIE, MR, MR ORGE A = UAHR ik
DY NERHIRRE B LTz, (ZH 266)

=7 VU _(Lohman B-975, MRIAH, PIHECAH) 12 0 XX 5 mgkg D
OTA 2% 56 HMIREFHR G S ofER, OTA & G5HTIL, MEFDal, a2, B
LQy-7a7 ) rwmn@md Lic, (R 267)

=7 b U_(Hubbard, M., —#£10P) (20, 2 Xix 4mg/kg fidkto OTA 2 %
20 HRREEE G S-mER, OTA BHRECIIAEERAFMICY > SRR & O
B O IgG. IgA KON IgM 230 L(2M 268). OTA 782 mg/kg £k C 5~6
WG SRS HIERMMEDN D LI (B3 R 269),

13 HEmOREFHIN (Hyline W-36, —#f 15 f#) (2 0 X% 0.002:5 pmg/JHd
OTA EH &1, 20 BOEMRIZB W THIERBRANEM S7-, OTA #51E

(X, W2 S ST BRBEIC R 7 7 7 ) U 28 1gG DA EREICHD L,
IeM A EIZHENI LT, R OTA ICaIZ BEINTII LML L 1. 2 X
i 4B O =T b U BERIAE KA i%ﬁm\f_ﬁ&m A5 BR Tl OTA DB T

WO HNT, OTADGE 7 a7 ) o ~DOBiT—iltEThd EEX LN, (&
H{% 270)

=U ) (HELH., WHE., ERIRE, —# 10~25 %) 1T-0FA%-0, 05X
1% 2 mg/kg kO OTA 2 21 HEREEHR G L7ofER, OTA FEi 5 o x Rl &
ik L OTA #BERETIEL, MG 78, VoK, WikEe, 777
U % o AR % OV B S S & onEds Lz, (BHR 271)

R

NewZealand White-7 % ¥ (New Zealand White, . —#£8 L) (T
%0 Xi¥ 1 mg/kg—=Eefikto OTA #43-30 XX 60 H F'éﬁ?ﬁﬁﬁ?&’%uéﬂf:o OTA
P HRECITIRMERIZE DS INH] S vz, MIRMERE ~OREBIIR D Lo T,
(B 175)
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(@) RESMHIZED OTATMESE 1 FRUBOENIMR ()
BH 33— 3F RS TS,

[FHR&]
ESTOR OB ) LR BB LE LT, REIM O HAR I T Bk
e DR LCWEE L FETT

(7) EERROKESE
D OTADEBEHRE FSUARR—4—

AFHEEEDO. 1. (1) OFNIEE L TH D L oI, OTAREIZHE WA
BT =4 T UAR—F =% LTRIE SIS 2 ENRENTEY, Bl
AL FRABE (IR 72 OTA OFMEER T, OTA 23T IRHE AR O il X
IZERICH DG T =4 kv A7 MKV MENIMCBIT T2 & & B
BT 5 LW RBNERIBENTWA (R 138, 140, 272,273, 274),

Wistar-7 v b (Wistar, . JCEAH]) FERMAE ALY E T Y
— % il U CIRMIE ~D[BH]-OTA OB ST, BN AEBRSEE
(2 pH8 DA ITITEITIEMNIRME, ~ Lo —7 FITHAOHEEE T
OTA DOFWINARD S, BEIENEZ pHE6 L& 95 &, ERROENMDOIENIT
VAL R (21 B RN DOEIG NS o 1=, ITALRAE CIXEKT =4 b
T AR —H — O OAT-K1 | EpelpfiE <l —H ¥~ 7 F FIfgm itk

(H*-dipeitide cotransporters) 73 OTA OFWRIVIZEHE L TWD EE X LT
(B 274,275), invitro TOAT-K2, OAT1., OAT3., OAT5 i Nzt ~ OATI,
OAT3 KT OAT4 ¢ OTA ZHkd 25 Z EARINTWAD (B 276, 277, 278,
279,280), F7-, ZHUHEL T4 MRP2 X MRPL (X, JEALRABE D
ZNENR AR S OMAEREICAFE L TWDN, 26D X 378 OTA %
ETDHZENRBINTND(Z] 281),

Sprague-Dawley-7 v I _(Sprague-Dawley, K, VCHCRB]) o JRHIE % &6
PR OTA & 3T invitro THEESA 2 X—2 9 95 &, N ATP 23 H
BEIRFRIZRD Lo, EARME O (S2) ROUSRNm (S3) 7 AL RAs,
OTA DOFMHEI Uik bIRRZMENE > 72, OTA O Z O/EMAN OAT1 KO
OAT3 [HEAITH DL 7 XXy Rk o Tl a2 & L0, OTA 347
PRAVEER D Z b AT =4 sl 2@ - THINIZA D L& 2 b
T=(ZM 273,282) ,

Sprague-Dawley-7 v b (Sprague-Dawley, MR, —#E% 5 L) IZBWTHF
fig, B, WM. A+ ZfE. 228G, B, KB, DIRE O RKEZEIZB T 5
mRNA FEHL 2 725558, OAT1 KON OATS X B s Ao B L, HEZ ~ b
BT D EHET v MIAEBEICEZ S HELL TV (&M 283), C57BL/6 ~ 7 A
K129 v 7 2 OAT1 @ mRNA OFEB &L, MEX D HENL) 7275, OAT2
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@ mRNA ORI EITIIMEENRD 5T, OAT3 @ mRNA (25Tl 129
v?xﬁﬁ%@ﬁﬁ%i@%mw%ﬁ%mbtﬂ\CMBUGvWXT PEZED
BNl (B 284), Wistar-7 v b (Wistar, HERE, —H#E4C8) OF
R IC BT, SEHAER LI L0 OATL 1%, IR D EIC S2 B 7 £
» M OMIEREIZ, OATS 1Z, S1 K ONS2 &7 A v FOMIERIZERD S, T
v RMIZ y<%ﬁbfmto%%Lt%7/%fioxm0%ﬁﬂﬁTL )
Ty M7y Rar 25352 L1k oT OAT1 ORBIAHEIMLT=— 7,
TR haFrOFEEIZED OAT1 ORBUITIZKT L2 (ZMK 285), Zub O
L OTA BEEZ » N OFPRME RN ST W L 2R L TEREY, #
MR R A7 OTA OEFEFRED OTA OEZMEICEE L TnWb EE 2 bz (Z R
286),

@ 0TADHEMNAEA =X L

T o HHEIZ OTA 259 5 L HECEMmNE DO bd, OTA 12X DHHH
AREFE L LT, OTA OIFMHAHIC & 5 DNA MIMADIE ALK O DNA 5% 0
BIREMEDIE ), EBLBEIEOA =X A E LTELA b U A L HRE S Of
7=Ao, MIEEGE & 7R h— ZADE, MAP X —VB2%D v 7 F N mED AL,
S har U T OMERT., ¥ o7 AR EEZOIERNEZ 6N TND, L
TIZENBIZET 2 ENZ R LT,

a. BInEMRENAYELLTOABI X LEIZRLZHNE

(a) OTAD X BEE ML & DNAFT IR D FZ AL

DNA AR, EREYSCHNRAE R E D LA REAIC LV B DNA IS
LTEEZQ A RIZ L W DNA 0)/\5}275>Bﬂiéﬁ’bfrf*ﬁiﬂ’7§liﬂ TZEIRTE F )
FHRINDT=D. DNA (KO MIZ, BRADY A7 HEHKE ZNTWD
(HAXi%@ﬁﬁ%ﬁ EDNALﬁéﬁéﬂ_owfi%bﬁﬁﬁﬂ%b\
IFizE DT,

in vitroiBx

NADPH, 7 7% RVBEDOHFET T VA, v b, UHEXEOT X ORI
JESOTRE N S 7 v Y — 2% HWTC DNA SIATERUZBE 59 % OTA ORETEM:
B3 382P-R A b T~ EIZ X DI TS, REEHE L2 WS Tk
OTA & DNA OFIA EABE S NTZ ARy MIAH LR -7, OTA % CYP
I A X X =B TRENEEALT 2 L RIAR Yy RBRRO LT, (B 54,
287, 288)

OTA & DNA XiZOTA L DNA<E /) X7 L A4F K%, Swiss#~ 7 A (Swiss .

HE, PEEAH]) Nid FauvesdeBourgognef 7 % (Fauves de Bourgogne .
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i, VEEAH]) OBEI 7 v Y — L7 £ F T NADPH X7 7 % RN BRE RN
LCA Y FaX—vgrfefan=L| 7212, EfE 2P-RA N T L
B X VT L7z, TLC I &7z AR » M idk DNA AN & H#ERl <,
ARy NREAFIC, HEE L7z DNA 235 L L7236 O DNA (RO Tk AE
FEDRKRABIX, 126 (K109 TH -7, DNADAFEDOE ) X7 VA F R&H
WA, BT XTI T2 EHWELGAICAR Yy RRALNTZ(Z]R
289),

OTA. OTBr23i% OTHQ & A v Fa— g Ao L] 7= WI26
Wl (v MRS ERGHIRORR) KO HK2 # (b - B gm Skiipuek) © DNA %
AW 32P-FR A F 7 )WEIZ K AT CTIE AR v R Sh7z25, OTB &5
FTeA X 2= g LI NOHIBEED DNA IZOWTIX ARy 33K &
Rinote, TOZENLELLIZ OTB ICIXEHEMRELEEN RN E LT,
(ZH 290)

B2P-RA N T YWETBIEIND ARy MI, EIZTAXFT T T7=0 C8 &
OTA O 5 (MIHEZENBTE L THEA L7z C-C8-dG-OTA TH D Z & NHEER S T
W5, OTA IZHME 32 MM BEE SN Z Y, OTQ/OTHQ
feflid ot NAERT D, (B 139,291,292), OTA X7 LAY RERAELT
Y5 & OTHQ. OTB & {2 C-C8-dG-OTA } T* O-C8-dG-OTA24 A A ff
T5Z EMNMR, UVERYAARY MLIZ K> THERINTE Y (&K 139,
292,293,294), OTA & DNA % in vitro CHIRIL L7356, F /o EMiE C-C8-
dG-OTA TH 2% Z &£ LC-MS (2 X W /R &7z (&2 293), C-C8-dG-OTA (%,
OTA X O*DNA %8k (I1) A A2, fiA A IT\EET e AF T H—F

(HRP) /HoOs DIFEFTA L FTa—varf ko LLERICBWT
b HAVIZ(Z R 139, 292),

OTHQ % HV 7z 32P-7R A N 7 ~ULIEIZ X DT Clx. REREHE LD 72 W :f:
TTTLC EIZAR > 23RO BV, ZDNLEN in vitro TT7T #EgI 7 v v —
L L ) REHEM L ST OTA ICABND ER ARy b ER UL D @
TholzZ &b, OTA PRECEVEMEST OTHQ &7:v . DNA &£+
RERRT D AREMEN B 2 v, (R 295)

—J5, 32P-FR A h T -ULikE, ERERMRBRIETH D720, TLC EicHigs
D ARy MZE OTA 45 XEZ ORI 2 1035 N WATREER H D |
BHENEAR Y OV oO0iE, OTA THREINT LA L REICX 54
JOFEORETHL ELEZ LN TS (B 296, 297),

F7-. NADPH, GST. HRP, KTV RFIFF—VEE2ERM L 7= CYPs Hiff
R XIET7 v b, b POFRE O 7 2 Y —2 % H\WT OTA ORHW %

B UL T Ry, AT R CHEOREN LRI L LAY
24 FFX /7 =0 DC8L OTADSML KM Z I L THED L= (LAY
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HPLC KOt LC-MS/MS (2 &Y T L7=3BR T, OTA HkDIEMEX /
OTQ/OTHQ HMKI ST, T v MFII 7 v Y — 4ROt  CYP3A4 %
AW HE R, 4R- OH-OTA KO 45-0H-OTA »hd ChEMRE SN, (B
94, 130)

Bz, HEZ v PP 7 ey — A E~DU ABEI 7 ey —LH, 7 > M
g r7my—Ab, FuR& 75V HAMEESEXIT HRP 77 T C 32P-7K A
kZ LK ONBHI-OTA % FHV 72 in vitro i BRIZ3EB\V T OTA K ONOTA G
® DNA SHIMATE IR D e inoT2(B 8 94), 7~ b Xide S wIE: 2 A0
faz[BH]-OTA L8581 % 23— g U LR, BH]I-OTA & DNA OfEH
XERD BN o T2(B R 134),

in vivo &R

Swiss~ U A (Swiss, K, VEHCAH]) 120.6, 1.2 XiX 2.5 mg/kg KEOH
=T OTA ZH[EIEE L, 32P- R A b T -ULiEZE AW TR RE R, B, PR
K O il c OTA #:5- 24 WifE1#6 725 TLC _EIZ DNAAHIMA L B 2 55 AR v
FRRBO BTz, ARy FOEITEIRTL <FBO HIL. 2.5 mg/kg (KB GHE
TIL 72 WEft4 F CBiE M OVl TR U AERIIZ o 7T L ORI I H LT,
0.6 X 1* 1.2 mg/kg REKEGHETIL 48 BRI AR Yy bR —7 L7210,
72 BFRZICIZIZE A ENERLIZZ & LD, DNA fHIMERNEE -5 2
bivlc, ARy FOE LY, DNA IMEOBEE X, 7T~40 fI0{K/109 X 7
LA TF REHEF SN (2R 298),

OTA it h-snl=7 % _(FEAW], VeI, BEHECRE]) 12-40.02 mg/kg &
H/H O OTA %3 BRI 50O BIEEEE I NC Dark-Agouti-7 v b
(Dark Agouti, ., VEECAB]) 12 (GHE-30124FRT—0.4 mg/kg (AHE/H O OTA
Z00 3 H 2 A< smiil R 0 5RO 03K 8.8 mg/kg AHE/H D OTA 23 H
M—BRERE 0 & G- K O E344-7 v  (F344. M. VEEAI) 12—+6.8 mg/kg 1K
#H/AD OTA 23 HE—IRHIRE Q&5 Uo-oFE X v it L7z DNA Z /v
32P-7R A kT ~ULIEIC K AN Cid, TLC Lo DNA Ak & BE S b AR
v FONLEN, EHEYE L L THOW O C-C8-dG-OTA [ZH Y4 AL EIZFR
DHI, BHENTZ ARy MME C-C8-dG-OTA TH D L HE S NT-(BH 293,
294),

32P-RZ kT ~ULEEIC L W -—BALBle—~ 7 2 _(BALB/c, #, —FE50) oo
OTA #:5 (12 0.003.5~1.056 pmg/kg (KED OTA %, AR OE S L)<
LT, BRIZAKR Y MNERDPED LN EOHREND D (B 135), £, it
217 H B O SWRIS~T A (SWR/J, Wl —H# 2 JL) 12, 2.5 mg/kg (KED
OTA ZEFENEES- L, A 1 H B OREREMW OREER & OB K4 iz 32P-7R A
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kT OWRIZ X B ARy NEEDINT S, TR 5.2/109 K TN 4.2/109 X 7
LA F RO DNA IR AR >~ b3 U7 EHEEF Sz, TLC EDO AR > MiE
EAEL L CHWZ C-C8dG-OTA @ AR v k LAl UNMEIZERD vz & v 9 #
Hnd DS 135)

*ji\ RP-RA N T YWEIZE Y ARy NERPHER X enroltdlEbd

. PIFIZR R 5 K 912 in vivo 2B T D IMETEKIZ DWW TiE HPLC (EE DY
LC MS/MS £ TIHHER S AL TUWR0Y,

¥344-7 > ~ (F344, I, —#E 3 VL) 120 XiE2 mg/kg AEH/HD OTA 738
5 =H ., 2 BMMHER D &G T 2R AEER 2 i Sz, 7~ MX OTA
PG 72 B L &Nz, LC-MS/MS iEK O 32P-7R & b 7 ~Lik%
WT OTA OREMW 2 T/ R, IRICHMED OTHQ M & v, mfE, Bl
R OWFIEIC 1% OTA 13 &S =28, OTA ORFHW K O OTA (2R L7~ DNA
FINRIZEER D Bl o7z, (B 137, 248)

0 Xix210pg/kg K&/ H ® OTA %290 HRIRE O &5 L7- E344-F v ~ (F344.
M, —&E 5 PL) OB ONT 0. 0250, 0500, 1;.000 i% 25000 pmg/kg A/
Ho OTA % 2 i 5 L7c—E344-7 » b (F344, M, —#E3 L) OFEMICE
75 DNA A DA 32 E R AR LC-MS/MS {EIZ L ViR b (&
F299), OTA OAKIZIIT 2 PEHEHEE K OB EIFR G (1T 32P-R A~ T ~ULik
IZ XV SNBSS T D AIMR EE I ND ARy MEROER (S
300,301)ZBfE LT, 7> ML OTA E&&EELO 72 K%l LZx S Nnlz, OTA
@ DNA ik (C-C8-dG-OTA) %, OTA % 90 HM#&E L7127 v b DB fgn
Slidk e (BHRAIE 3.5 ~6.0 C-C8-dG-OTA /109DNA X 7 L A4 F F),
F7-. OTA % 2 G L7127 v FOBEE» S bR Sz ofz (RHRR
1% 1.6 ~6.08 C-C8-dG-OTA /109DNA X 7 L A F K), F&HHIX. LLEORER
%, OTA DD A E G BN~ DEBEORKFIZ DNA MIE A G £ 72
WZ EERBT D E LIZ(B]R 299) , ZOfEFTIic oW T, LC-MS/MS 7 1
~ 757 O —21%, OTA & DNA OEERAEZBET DS D TILRN &
WO REY &5 (3 302),

E344-7 v MN(F344. HE, —F£ 4 VDIZ[BH]I-OTA (1 mg/kg REICHY) %%
O 59 % in vivo RBROFE R 5 24 FRE% 2B DNA & BHI-OTA Of54
I S e oo 7o, BHERFUT. 2.7 53 FAIE/109DNA X 7 LA F R Th
Stzy FUY T NZHNT 32P-IR A b T ~JLiEIC L 0 B L7z fE 5%, OTA I
B ORI L, OTA BEGFETIIAR Y MFRENBM L2, 20 32P-
ARARTZVUWETHRIIENT OTA #5128 D5 ARy oL, OTA MNEEE
DNA IZfEG LR TR W EEB 2 B LT-(BR 94)

¥344-7 > b~ (F344. ., —8E 3 JC) 12 0 XL 0.500 pmg/kg {RKED[14C]-
OTA MH[EFE OB S, 72 BRI EF I N, TS B S BEEL 7=
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DNA 22\ T AMS (IEE &5 12X 0 HUC REZRE LR, Bt
Lt e B JogiB e L e s B BT KD 14C REOHMBRO b o722
LD, DNA fHIMRIIAEH (BHEBRA =3 IA/100X 7 VA F R) &
2o (B 137), 728, EFSA TiE., Z ORBE A2 M2 ECOMBESE L
T, 1E0 0B TlL OTA RIE< B 24 B2, DNA ZNHEES L TWH DI
L. ZORBRTIX[4CI-0TA % iR RE CHEIE S Lz 72 FEf#%IC
DNA 2HEtSNTWAH72H, DNA fHIMEAMEE SRS 5 2 & 248
L TWb, (B 200)

(b) OTA®D /in vivoEE[R T
E344/NSte-To (opt-delta)—F v b (F344/N -Tg (gpt delta) . MEfE, —#E5
PB) 1T 0 X% 5 mg/kg Bt : 0.36 mg/kg (AHE/H . M : 0,38 mg/kg AH/R)
® OTA % 13 HEREEEB G L. B 5 BELARRR 200 B A M OV B M B 8 32
fE S 47z, OTA BEHEREOMEME L I 5% 4 B B ITIX BB EN I I
DAL RS BRI T AR = & Ek*ﬁfﬁﬂ’?&@/ﬁﬂ@ﬂ:ﬁm&b%;hto
HZ > FOBEEL D DNA ZHiH L CLR— X —@n+F DM IERE R KRk
ERZPFARTFER, OTA BHHE LR GHITEIT AN o T2D, B s
BB A 4y L CHIHE L7z DNA Tld, FERGREICH T Spi-Z8 B
MARICHEMLTEBY , $ENEFRERAICRIEEREBELTND Z L 2R
Sl RETIE, OTA ICE A REEHOFEITZH DT, KELKUHE
S E SN I RGN BB IR 72 o T (#%%’ 253),
[/ 7 —71Z ot@\ IR E N E A RBIT D OTA ODIEF A B =X A &sy
TR B ARATIC L 0 R D B AY T —2344/NSte-Te (egpt—delta)—7 v b
(F344/N-Tg (gpt delta) K, —HES VD) ZIRAHEO OTA % 4 MBS L
&TT&U BEE AN SN I B 1T DB TR BA e N S 7z, OTA
P52 X0 BEE A A B SR BN L7201k, DNA ESHUIEESE
(C]zekl\ Rad18. Bripal, Brec3%%). MilaEHIEdE, DNABENEZT L
7= Go/M HIE 13558 Bc]2 773 Lfﬁ?&@#hﬁﬂ%ﬂLfK? po3 IR D
BT THo T, - ZERacEils A S SR FRH z:
@%ﬁ#ﬁ%fwﬂ “Z = by OTA gl m%ﬁ%‘f%
2N bl 1 i

S UGB O R e IR LN D TN Zy b HE

J;I:I_‘. o AT

pI=C

§
oS
D>
%>
e}xln
_&\\
=
Fu'j
H
=
([
%
QE

of/ ML 315 11 35 38 B it A+ 0D FE T4
TR LTEY, BEREMIAOFEICEEG LTS

PE*

7JD R -'rﬂiﬂaﬂh;%@nﬂa ”%“
EEZEX BT, (B 303)

OTA 1T X V) Bt & 7 g S 1 B2 S AR AR T pb3 1 ThR D8 In T RED
HENFEINTZ & LD, OTA OFET 5 DNA#HE, 7R F—TALUVE
KEZFHEHRA~D psS DG 25 BT, vV A (p5FKOgpt delta (ps53 KO)
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OTAFEAfE (%)

=D Z R ONZEDBAERD gptdelta~7 A (WT) | M, —FE& 500 120, 1 X%
5 mg/kg A/ H D OTA 2% 4 A G Sz, OTA#EEIZEY, WT w7 X
@%ﬁmﬁﬁépﬁ®%ﬁﬁ%§ém5:&ﬁﬁméMKovﬁxw%@h%
B TH55mg kg OTA HEGFEHZBWT, ps3 KO v~ 7 A TIZWT =7 Z(Z
RT R b=V AR OEREO MBI HE B ML, REIC mbesb%ﬂ
Tro BERFMEHRBROER, 5 mg OFTA/kg (KfE/H HE5HOBIKICB VT ps3
KO ~ 7 AL WT ~ 7 AL HZ2REBITRO bR 720, Spi-AEHE D
BEEIE p63 KO ~ U A CTHEICHEM L7, F#H 5%, OTA 73 DNA & —HHY)
WriEtE Ic B 2 AL 2 Z N L C DNA REZFETHAEENH D, ps3
X Z DR T OTA OBEFEMHIERZIH L TWD EE X T, (B 304)

b. EEGEEERNAEICERINMEMEL L TOAD XL

(a) BIEX LR

OTA /8 invitro }x O) invivo CTROS A% 2 L7 DNA, # X7 'E K OJg
’f’f@@zﬂﬁ%glﬁiﬂi\_'ﬂ\_k?ﬁ‘%&%éﬂf‘ﬂéo iﬁ\ In vitro XX in vivo D =
Ay 8T vEAIZBWT, OTA OHEKFHIC DNA #HEXRO LN TED
b sV B b s o) I DU AR L CHRET 5 Fpg
1% EndollIl ZL2RC L DNA#BEOMEEN A L Lo fE R, OTA 2 DNA M
ﬁw)ﬁﬂtﬂkﬁfﬁ% BRELTWNWDHZEAREL TV ((5) BianmEZxR), OTA

DL A B LA, @%%% IZBWTREGEN GO biv, RO

@&U%MXFVX LDV 2R T A I RAT=ALNT v NEE

BT 5 IEETHFE uigiﬁ B RIZT LT HEDLHDH, ROS OEALADH
<E LTiE, FeA Ay, /70, BEA MLV RIREDOKT., NO & RkEESR OO
EOTHDH INOS BELOHMELRHE I NTWD, Fo, BiFEIZIX, ~g%
VHE—BNEBFIFETHID, 2P-R A T ULEEIC L 0 BlEZR &5 DNA
IETERIE OTA Z£D b DTk < | fFEwERILRIE (LPO) 2HBE L T\
AREEME LB X HND, LPOICLD DNA#HEGE LT, DNAHD2-T X 77T
J D 8 LDOIZ L D 8-OHAG KM= TF / Mk & D84 DNA fHE D
AR N IR O b 3 ) T B MDA & 77 =2 O K B AR
MBI TW5, (B 235,305, 306, 307, 308, 309)

OTA | & Z)H‘:F’?EMK%@%L{%T DUWT, OTA & Fe3*# AKX 5 ROS
PEAEDNBE G L CWaAamENH H—, Fe3+<‘: DEGEREEK L 72V O- T F /v
7 ==L OTA THRER LR D oD Z L L0, 2 bid OTA OEHIZIZE
HBLzwEnwoHmEbH 5, (B 310,311)

in vitro&tE&
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LLC-PK1 flifa (7 & Bga AR M hlfiaik) % OTA OAF(E T THA
VX ax—varl, LA RNUVRREDRTGNTZ, OTAIL, REKFHIC
ROS DFEAZHML, 15 uM @ OTA TA U F aX— g VRS 5 LI
28 F XV I T = UPOERPRD LT HRIEA TH S NACIZL>TI D 8-
IV TT = OABITEHI S N, (B 312)

IgIZ BT 5 OTA DIEA A I =X L %EFH~2% BT HK-2 fifld % 50 uM @
OTA & 6 XX 24 BRI A v F 2 _—2 g VR L, RN B RO
DMENT S T2, AMBRAEAFRIT 6 BEEIFRIC 83%, 24 KEI#IZ 53% TH -T2, 6 KF
#1712 DNA ORLAHEE OHIN & 22 ROS OpEANEM L, ROS D FEA IR
5953 hay NI 7EHMzEREE O mRNA %Fffﬁiﬁi)m DO, 24
f# 121X, ROS UL K OER{LI) DNA EEOHIN & HICERb A b L A ISE R
D&EIEF I DOEENMNMNERD Bz, DNA GIKr-CA AR 72 £ o DNA 151
X0 FEAHE SN D M E B UL T AR b — v AR EE - O H BRI
BHENR o7, (B 238)

RL-34 fifa (Z > MFMAE SRR . 7 > MIREEEFHRSUEZ > &
NRK e (B gz bR E R i i pakk) % 1.5~6 pmol/L @ OTA &
A FaX— g VEEEET D in vitro BB ORE R, RN O(EA b L AR
(B85 L QW SR 5K - Nrf2 OFEMERLE & Iz, DNA OBbEEIZ L 51
RIS DO FR D HivT-, Nrf2 R OIEMHLAI TH 5 Cafestol &
Kahweoll-Z W= RILBRIZ LD 246D OTA OFENHIESID Z Enb,
OTA ML A N LRI T H2AEBOTBLEH ZHE L TWDH Z ERNREE
nic, (ZH 313)

LLC-PK1 iz OTA ODFAE R TA U aX— g VRS, Nrf2 # o3y
BOENBITE O T o ATEMR, Nrf2 8 IFNCZFOE/MTHD GST &U“
yGCS KB nF DRIUKIFT OTA OEENFH 5 7-, OTA (25 uM) |
Nrf2 % NI BOBENBITE N7 v ATEEEZ KT S+, %uz:%OD%%iﬁmfﬂﬁﬁu
L7=(B 314), RfATOROS L)L (7a—H A kA N —CHlIE) O
MHEFE2Z OTA (1~2.5 uM) X > T, GST &7V FF L~ F T H—F
DIFPHE T2 OTA (10~25 pM) ICk > TENFNBIEEZ Sni=zER 315),

HEC293 #ifa (& MR VER e SMifaik) 220 uM ©OTA & 2 FEff A > %
l&Hyayf‘%:°~%¢5&\ib:yFU?%$u#(Amm>@ﬂ
4. ROS FEA K OMIMENTFEI NI, 71T F— LMEITIC . MEFERIIC
R har RUTITEITDH XTI ERBOEAZ TR ‘Fﬂ‘/F‘U?

WGER, XN EROMRE, A N URINEOFEE, a2 5 66 F
DK NI EORBEHMNRD B, OTA O7 K h— TV AFEIZEHE L C

25 y7 = DN L END L8 ARV ST =L h, ROSIZ L HADNARLEED~—H— &

InTV5
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1 WhHEEBZ BT, PitWE T©H 5 NACIZOTA 2L D ROSEAK VA Um

2 OWAHZIHI L, OTAIZKAI b RUTH U RIERBIAGFEDIZEAE R

3 i, S 0fERID ., EEHE LT OTA OoFMICIE, S hav FUTEAL

4 72 ROSFEAKRT R F— ANEE L TWSH EE X T, (%%’ 316)

. e e S o

6

7

8 ;

9 T DIEN, HepG2 Caco-2 DM S VT » MM EEER RS e 2 %
10 N In vitro FEBRIZ L - T, OTA OFMEICHT 5L A L 2D R
11 N ETHMANREINTWD, (2 310,312,318, 319)
12
13 - /n vivoiRER
14 Wistar7 v b (Wistar, ., —HE6PL) 120 XX 0.289 pmg/kg AE D OTA
15 2% 48 FFfilfgic 3 MR N &G-Sz, OTA #5- 1 Frffiic SOD kO % 5
16 — B AR TERNT 2 EBERIR, BAKR, 7 L7 F = MAEKT OTA O R F kM
17 PELE L7 OTA OB BENRB I N, ZN6DERIX. In vivo ® OTA
18 BERIEICA—NR—=FF T T O DV E M IEKRFEREE L TWAZ EERIEL
19 TWiz, (M 156)
20 2P-FRA b T ~YLiEAE AW T, bR b LA DNA AR AR~ SERIZ R
21 FETEENRIONT, PIBAICTHOIEX IV A BEXIV CRFEF I~
22 E #~7U X (Swiss. I, VCECARH]) (CHIEG T2 L ARy FOERED LT
23 IENFEIR TS, (B 317)
24 Dark AcoutyUE Lewis7 v b (Dark Agouty X% Lewis, ., —&f 20 JT)
25 120.4 mg/kg KE/H® OTA 71 #HFIC 3 HEOSEE T 2 A=M5ahilie 0 &5 <
26 iz, OTA OB FEMEICK T 2E{EA N L ADORG- 2% B CTHEILA 2
27 ANH T b & 2R (MESNA) “Z21# 545 &, BlECBIT 5
28 OTA FHEM:D B RIS A BT 5 & 2 32P-R A h T ~LETHRIT S
29 7= DNA Wi OB EsREND Liz, —FH., BIREERIE LT v M
30 OTA # 5B TIX 6/20 TH - 7228, OTA L OXMESNA # 58Tl 8/20 TH Y,
31 MESNA (3B i O 3 A (TR E RS oo T2, EFH ST, OTA
32 DOEREMIEFEE - BN AMERIZER R DA D =ANICLDEEZT-, (R
33 300)
34 Wister7 v b (Wistar, #, —# 8L) & OTA 2 0.289 pmg/kg &AHE/H
35 ® OTA X% 0.289 mg/kg (K& /H D OTA K NEWRED AL V¥ —Th

26 MESNAIZZ N ClEBEF A — VA8 MEE 25 2 & T A ML 2% E, LPOEAM AR &
w5,
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H AT b=r% 10 mg/kg KE/ H COHRET FRHRFEOZ D0l
5 A S =2 30 HIREOUKIRG LCAER, 23 10-metke A/ HO Hm i
L Xt JmEHEHRE DR 2T N = o 5RO R AR SR A T
OTA TiE3 I D IF e Kk O S s S vz, (ma 320)

IRTA HOPRIEE T Z 8 7 A4 R OTA OFEICKRITTHELZTHS H
BT, RTA T OTA 2R L, Wistar-7 v k (Wlstar\ e, —#E 6 JT) 2
289 pg/kg RE/ HOHED OTA A 1 HEBEIZ 14 HEBEHR O EE Sz,
OTA O LD ETIXEMOIEEE R~ L4332 K (LOOH) o#ihn, ok
I F A (GSH) BB 7 v 2 T4 (GSSG) DX T K& SOD JEHED
KTFRAHELNTZA, OTA EHICKRUA v E2RETHZLICE>TINHDE
B3 S =, (B8 321)

Sprague-Dawley-7 v b (Sprague-Dawley. M, —#£ 10 JC) 12 0.2 mg/kg
fi kBt > OTA % 4 HEREG L, Bk, Ik Oz 3s1T 2 DNA ol 1k,
R EFA— M (RSH). LOOH VL EUIANAAF U —E-1

(HO-1) ZEMNFAOI Tz, OTA FHEEO B, sk UK L 0 i &7z
DNA % ERUKE) L7 RA AT 538 60, DNA HENELCTWDH Z & 2R
2 LTz, OTA&GHEDT v MiE OTA &GO REFIC R LT, BlEk
O RSH & EN/AEICHD L, £ CoMiEo LOOH 24 EI2Hn Lz,
b0 OTA OEBIIFBILAI THLY T =Y 3-0-p-D-Z =2 K (C3G)
DI EIC L0 Sz, OTA #E512 XY B L O BV TR Mg SE O
HEZMET 2 HO- 1 WA EICHEI N, FE O3, LA ML AROTAD
ERICEES- L TWb EB 272, (B3R 322)

£344-7 v ~ (F344, I, —#E5 L) [ZOTA %21 HXIE 12 7 A MiREE G-
T D EMRBR N G S -, (AED 333 g 725 £ Tl 0.300 pmg/kg KEH/H .
ZD%I1E 0.100 pmg/Vi/H® OTA 5 L=, LA b L RISEIZES 35
GSH B#f#EETH Dy V2 I N 2T A U AaREE# (GCLC), GSTPl
GSTA5 KO GSTM1 D3HLA OTA %‘25%3@0)7 v |k mﬂ}ﬁ,ﬁ’(%ﬁ‘h@ﬁ#ﬂ;@
(%ﬁ@]\/(b\ff = sy s RS 2 HE A ) I D T A ]
M@%ﬁf LD IRNEED OTA 2 ko

\

Hf
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2 e (B 313)

Wistar-7 > b (Wistar, #E, —#6[5) 120, 0.000005 amg/kg A/ H I
0.050 pmg/kg (RH/ H ® OTA 75 15 HRMSFE OG5 iz, B{EA F L 2D
L7225 MDA KOO AR= b2 )78 (PCs) DIEE NI CTIL 0.050
pme/kg RHE/HEGHTAREICE <, BB TIX, 0.000005 amg/kg KEH/ H#
L EORET OTA RGO BRI THEIZHEM L TW e, HERIG
PEIZA N2 o Tz, X T7—E R SOD IEMICIZZLIZE D bz o 7=,
(ZH 323)

Sprasue-Dawley—7 v b (Sprague-Dawley. M., —# 6 JC) 12 0 XI% 0.5
mg/kg KE/H O OTA % 14 HEFREFEO#E L, B30 2 B
FEfi Sz, OTA FEHOBFICBWNTH X 7 —BiEMHEDOK T, SOD i&FMton
EAKEOQ GSH BEOIKTRALIL, BILA NUVARFEINTZZ LERLT
Wz, OTA BEHRETIE OTA FEHR 5 OxFEHIC b, BREE L OBEE 2B 1
D7 R b= AN ENZEI 10 O3 fFICHN Lz, Ko MDA R
ZAbiFH b2 Doz, OTA L IzHifg kAo Y 2% 5 mg/kg KEH/H D
METHEROKRET S L OTA ® GSH ROT R b —3 2D B NIRH S
ni-. (B 324)

OTA NPHE T LIEE DEREFHFET L L nEINTND, YU R

(EREREARBA, M, —#E 10 PC) (20, 0.05 XX 0.1 mg/lt/H® OTA 78 45 H[E#%
N#E ST, 7 AFRPIZBW GRERLIRE O T 5 MDA BHE
IKFICERICHEM L=, £/7-. SOD, %7 —8, JAZFF LA Fy
BB TNEFE L VLH T2 =R GST OIS ERTFHICE T L,
0.1 mg/VE/H D OTA 5B TIXTHEICIK T L=, (8] 187)

Sprague-Dawley-albine-7 v I (Sprague-Dawley albino, #, —#f 10 &)
IZ 0 X% 0.2 mg/kg falkld OTA % 4 HEREEEFRE L. NO EAREICE 5T
% DDAH & O NO Akl (NOS) #FHE~DEENFHI b7, OTA & 58t

Tl & Bl NO &kl NOS 74 YV 7 4+ — L D—>Th 5 iNOS #
NRIBDRRBENRD bNTZ, BIRICIZFEIC NOS ABEET A Y 7+ —5bD
eNOS M ORNKMED NOS [HEWE % 53fF+ %5 DDAH-1 % o /X 7 B O FIFE 5

R bz, PIRRILIERZHE T2 C3G ZRFZR G5 &, 26 OB T
1& L7, (&M 325)

—J. L FD X 912 in vitro k(X in vivo lZEB W T, OTA IZ LA A ML
ANRBED SN T MELH D,

¥344-7 v b (F344. #t, —#E3 L) IZ—OFA (0. 0.3, 1 Xi¥2 mgkg 1K
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) OTA (ZiEHREOFG1% 4, 8, 24 O 48 Wil H o1, B K OV ik
1> MDA % GC-MS THIE L7zfER, Wiho MDA BRI HEEMNNRFED b
foez’)wf:o F7o. OTA (1 mg/kg KE) 5%, Bl DNA H0 8-OHAG L
CHHEMARO b7, (ZH 326)

7 v NMIREEEFMEL O NRK #ilges OTA 24 > Fa_X—ra > L, NO
PEEICIR DR~ DB LT AEFR, HO-1 LWV INOS ¥ > /X7 E L~ LD
OTA FEKMFHEMMNERD iz, NO DX 7B KT DNA ~D 8% %
nNENFe v o EEo= bbbk 8= a2/ 7 = B HEEICHAT R,
OTA 1T % > /R 'E R NDNA O = h efbaiFE L=, NO O&KIEIX OTA
IZHEINTZ 8= hr 7 =&l bE KT ST, OTA ® DNA ~DO 2
NO iféé'%ubﬂ\foeu\&%z%hto (= 309)

E344- 7 v % (F844 f& —%1‘ 3[LE) Z0.25, 0 5. 1X&i2 m,q/kg M@/H@
OTA z 1 #fIZ 5 H., 2R O#EE L o8 gk VT, LC-MS/MSIZXb
LPO F%@anﬁséﬁkﬁﬁnﬁ“énft%ﬁrbgéﬁmémno 7 v NIk h 72 FFH
Bl xRN, RPIZIE OTA ORI Sz hoT-, EEEA % L AD
<7~7U ThbH, MDA KX 4-&8 Fax o7 7 —AF NS DNA I281F 5
8-OHdG, 1,M6-=7 /T4 %75 ) v kR 1,A/2-7°m/<’/7‘2L=3% ITT )
VUMIMRIZOWTERE LR, OTA 8512 X 2 BiE&L ORIz T 5 2
O DO IMEROEITRD Lo T=, (ZHR 168)

E344/NSte-Te (eptdelta)—7 v ~ (F344/N-Tg (gptdelta) . MRk, —HE5
PB) 120 Xix5 mg/kg fa k(4 : 0.36 mg/kg AKHE/H ., M : 0.38 mg/kg (AH/H)
® OTA % 13 HFREE G L, BlEgiENE/ 28T 5 8-OHAG 2 HlE L7c
R, IERGREL OB GRECEZIIRO b o Tz, £-. OTA HHREETIEZ
D bR RN BN RFRAICER T REPRBO bl Tns =L
oo ZOZENL, EFHGIE DNA ORKERIZITRIEA N LA icl%@i—?b’(b\
PWEEHESIEE X, (B 253)

(b) R E R P HREEF

in vitro&g k&

THKE #ifa (& B bR A d R fuek) %2 0~0.050 gmM @ OTA & 12
REME X 24 RFfE] A > X = N— T g UE2R L72RER. 0.001 gmM LI EDORET
24 FERZICHE M R oA N K O &K G RT R h— 2D
iéﬂj][m)mh&’) b7z, OTA WMHEETIL, ZEREEREL AT HEREMIADFED

. BEERORN SR R TRESERE BRI N, ERELGOTRE
ﬁiaﬁfﬁ%‘i 24 12 OTA FEALER O XHREETIL1.97£0.16% TH o 7= DITKE L |
0.010 gmM KL T* 0.050 gmM OTA A TEN LI 4.361.15% LT 7.25+
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1.16% & AREIZHM L 7=, 0.010 pmM LLED OTA BE T, A5 08 %KL
N H DM OEBEIENEEICHDY L, aF =2—7 U ORI X
. OTADHEEARTERLZPHE L CTWA Z EDRIBRIHL, Iin vitrolZBUW T OTA
MHAERGFCBNE O ZET 5 Z RSz, —F, MlaEFIfk
% NFkB ¥ 7 F/uid OTA (2L RS Tz, :h%@ff*%ﬁ% FHOIX
OTA | fﬁfﬁfﬂiﬁ/ﬁk%ﬁﬂib ﬁf/\ﬁ”@tljﬂ;%%ﬁéﬂ;ﬁm@% Erﬁ%%

E R K OV /B IR 5 L TWnWb & X T, (R 327)

V79 Mg it e H@mm) SHRIZ BT, OTA I3k B kbR, Aifi
IR (O 5 IR A R R K OV MR T r;rfix MECh o7, T OfiE Z0TA
E3ﬁ?—f‘ﬁa‘ﬂ/f VX a X — g UEERT S EEME L CREIN U7 YR K ONER A IS
AHANZ T BE L 7= B RO LN ARSI S L7=, 2 oo
fEE D, OTAIIDNAERZ OIS HEZHE L Tnbs B2 bz, F
72 VIS ZOTA L 2405/ A L 2 _X— g VSR LT & E DIC50 DB
BWT, OTA MR AN KIF T EBE 7o —HF A N2 N —&2HO T~k
FER, Go/M#IOBITIENBIEZE S NT-, DNAOBERILETRD Szino
e (1224, 229)

CHO HMZ 0, 0.2, 0.8 XXl mMDOTA & A v FaX— g UEHET5

. ZREREEREZA T MRS HEERAIZHEN L7, 0.06 mM~1 mM ®
OTA A TR OBRICB W T DNA O b SN a9 5 Topoll DMt
DAREFNCED LT 22 &80, OTA Ay E2HE L TV 5D & HER
SNz, (B 240)

IHKE #ifaZ 0, 0.001. 0.005, 0.010. 0.025 Xi%0.050 gmM ® OTA & A
VX aX—y g UEEERT A L 0.006 pmM LU EDEETH ARG ZORLENR
DB, 0.025 gmM LU EOPREE Chlisk /iR O B M Na e —2 v
DRANE K DIk G R D43 B & 3610, RealkoE Y v X7 EThbHE X
M DT EF DR TRRD bivlc, EAREIR— M HWTHIE LN
EA RN T BT AVEEBESR (HAT) EMHEE, OTA OREERFHICEKT L

(IC50=0.024-5 pmM) | ffikkGa 3R E2HEE L Tndak — 2 OFEICNL
L XN TW5DH H3Thr3270 U U E{EATEK LT, B A R DT EFALIE, #x
FIEMLERE L, A0 DNA OBEFICEEREHZ R L TNDZ EN
MoNTEY, FHOIL, HAT OEN OTA O —RHLAENENTSH Y |
TNMENAERICES LTS EE X, (B 328)

OTA I GES-1 #ifa (& MEVETHLE RENE R fhol A kk) 12 Ge #iiE
MEAEFHELT-, GES-1MiluE OTA & 24 BfflIA L o _N— g R85 L
AR JE A 2 H 55 Cde25c, Cde2 KA 7 U v Bl O X /37 BERBLAH

2T A N H3X X7 EONKRMNSH3FHD A LA =
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fill T4, Cde25¢ KN Cde2 DV Uik MRS Tz, TN DREHR. G H:iE
IENFHFEIND LB 2 b, ML IR AFICRE 535 MAP %7 —
¥ (MAPK) 77 2 U— X "—® ERK KOs 7 L #il4E & - —+ 38

(p38) DHsBl%E siRNA I L VT 5 & G HIBIEIZ H DA OE &N HE
WA L2 &L, OTA OfifafEfl~DZI b0y 7 F Lz LT
WnH EFZ b, (B3] 329)

OK il (AR v ¥ LB g R iaik) . WI26 Mifa &k O HK2 a4 Fv T
OTA. OTBr Xix OTHQ 23 BEFEIC KX BN 5N 7-, OKMIIIZ %
L Ti% OTA, OTBr. OTB KT OTHQ DIEIZEMA 58 < . WI26 M L
TI% OTA OFMEREK LR, DWW T OTBr & OTB 23 FEFE., OTHQ ([213F
MERTED LT, HK2 Mfgicxt LTk OTA OAIZHEMENED bz, (2K
290)

in vivo ER

E344-7 > b (F344. B, VCECARA) (20021, 0.070 X3 0.210 pmg/kg KE
[H® OTA %, 14 AL 90 AR (5 = H/EE&E) Rk 08 G L7okIicE
A ERE L, 'Y TILZ A LPCRT LA THIKE W K OE R DZURE b 5
B TORBE, o, REMRBILFHELOY 2 XA Z T ry METHEY
NI B OFELPTR O, &5 90 BRI, 0.070 pmg/kg A/ 0L O OTA
BERETHAD O FEFHIHEIKF (PLK1, Aurora B, Cdk1Cde2 #1271
El1 ZoW 4 27V, CDK BHER T, Topoll, /34 B >%) 28 OTAIZ LD
WENCFEH LT, #5514 HEH® 210 pg/kg KE/HO OTA F5EEIZ1X, 90 A%
EHE L TREFBENRSL ZNALERFORBRIREIENE O NTHR, 70
ug/kg KE/ HHFRGHETITRO b o T2, BIEFERIOEIE —&K L, BE
Gl JE S DU R AR E AR B 1 D & X BB (Cdklede2, p2]1WAF1/CIPT
Topoll KO 3A B Y) IZH 5% H L &5 2EITEKGF L2 BnRB b i
AuroraBO % —4# v N ThHt A~ H3Serl028D Y LN JLEE S LT
ZEMD, AARADZEREEOMANICT R P ARFEINTWND Z ENRR X
Nz TNODORER IV EE ST, OTA X DZENADOHIIC., AHRHHD
[ & AR A EEHIEA 55 O BhEE R & ¥ N YR D A i
DI L Jo 2 f b X o PO RERBNGEEZIND EE XL, (B
f& 330)

F344/NSte-7 v + (F344/N, #, —#&F 10 L) IZEPAMETH S 0.210
pmg/kg RHE/HO OTA % 28 AR O& 5325 & ITNRME (B R,
PRI K VT 7R b — 3 ZANRERD BT, DAL T B D Bl E 41 g 4y

28 b 2 NUHSZ U RV EONKSBHNH10EEDO®Y >
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BT 2 Ml A~ DB A ATk R . OTA 57 Tid DNA {50 E 1264%
>:> Cdc2 M UH2AX % > /X7 G ORI NIZE 1T 2 HE N Go/M o AT
FLEICRI S35 Chk-2 Z /X7 B D VU VLA Bz, M8G5
BT OFER., =% F 2 D (Ubd) DB FRIELNAREICHIML Tz, Ubd
X, M HIO#EER (A FV) Fov 7R A 0 MIEETHD Mad2 EfES
THZEDRSINTEBY, Mad2 ZfHET HZ LI L AR RZEELFHE
T HAREMEDVR SN TV D (B 331), OTA #5125 Y Ubd OB M #H o
AT G bRBOONTZ & LV, FEHELIX, GeHIZ Ubd OFBLE W
AIIZ BN TR, Ge MlichE< M BIofhsER (A Rv) Fxv Z7RA b
BSOS S HE L CY AR AR R EMZFHE L. OTA OB AMERIZEEG LT
WhHEFERT, (B 332,333)

(c) ZDfth

NRK-52E #fa (7 v MarfizpRABE BRI EE) (2 0.000100 XiE 0.001,060
ammol/L B D OTA %Z#&3<fFET 25 &, FEEREEOIIIIEEIZ K 5
RAER D e YT AR b — 3 RN & 18O BV EMEBE IR O AL iR
niz, OTA X, RIE~—H—Th 5 NFeB OiEME(L, $HEIED~—T—ThH D
a5 — U O B R E D~ —H — T Do LB T 7 F o DER &
FR LU, £, HEEAWIZ, Mast s 7P rdlis - —8chs U/
AL =r%F—F 1/2(ERK 1/2), JNK KX p38 bk L=, (B 334)

b R DR A A R OV 2 I o WIS M 2 v C OTA o #t:
NI S 72, Mg e 0.0003~0.0010 aumol/L ™ OTA 28 2, 5 Xi% 14 HIMA
VX aR— g VRS T,  AN—B-3 {EME KO LDH JEEN. FNENT
R = A OB OFEE & U CHIE Sz, JRIE M, A/ 8—E-3
& LDH oz BI LT, #rESEMIa L 0 10 fF@m s 2 R L, (KR
J£ (0.0003~0.010 ammol/L) @ OTA |2 14 H&&:IE<@FE+ 2 2 Lick v, filfa
DIERALD D BTz, RAE IR 2 AIC NFxB IGMEOHIN & L IZHRHEE O
v —=H—=ThHraT—rr Il K7 47 ax 7 F U 0uWniEmLiz, (&1
334, 335, 336)

OTAILL DY =T o4 v 7 BB REDOEL OV 7 F ViR O
b3, OTA ORENBAMEICEE L TWAZ EE2RBR L TWAMENH D, F344
Z v b (k. —BE4D0) [TIRED 333 g (2725 £ TiE 300 pug/kg KE/H, £
ﬁé 30.100 pmg/PC/H D OTA %27 HRE. 21 AL 12 7> H MRS L, Bl&

BILZ R EXFT—E (PKC) ke A M7 7E®FZ7—E (HDAC)
0)5' VNI EORBEDRTE N, OTA FEFR G OXHERE L ik LT, OTA #
HRETIX 21 H B PKC 0V UIEAFEREIZEM L, PKC O Tty 7L
K1 Thsd ERK 1/2 EDOIEMAL LB L Tz, A v A=V VERRKE R -
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1 ZHE (IGF-1r) & IGF-1 I L - TEMEfbEn b4 /2 > h—n U VIREKAT
MXJ—-1 & (PDK1) OFREHEMN OTAREG 7 HEAON21 HHTRD L
Nz b, 2o PKC O EiRTER L TWD AIEEMENZ X bivlz, £z,
OTA #5#£ Tl HDAC3 # "7 B OFBLNEHE X LT, HDAC 3£ DiE
ERBH BNT-, HH 51X, HDAC3 2/ Lz A M U7 FkIC L D
BARFRBINEIN > 7 F R EATEME (L L, AIREGE, 7R b — v 2% %
MLEZENAICEE L TS EEX T, (B 337)

B LT 2 o bR O8N FEIMEREALAE 2 SRS T (Tsc2) FITEMED A5H
IR A ZE BTkt LB A 2 Ff>—Eker- 7 v b (Eker. PEBIAI. PEHCRI)

N OEPAT T > b (PERIASE . DEECARH]) 12, 210 ug/kg RE/H O OTA 731,
3. 7 XIE 14 HEMEIRE DG ST, Bl RE SOIHEN BT IR T 5
JREEARAR AR TETE M e OB R R Bl =T 0 7 7 A VDGR B
oo OTA (. FEICEE OREMRZ(L RIEEMERE) 2F% L., AN
Z v hTiE 14 HEIZ, Eker 7 v b TIiE 7 HE D OH BEISHIAL B 56 0 #8 0 %
glEif Z L7z, OTA &G CTlk. REIEEREIR T+ (CYP4412). DNA
B8 (SUPTI6H) . BRLA NV A IGEBE T (SEPPI) S O8E 1R
MEEESND—T7, T A TR O THL T+ AT 7 F I
A v b= 3-FF—F (PI3K) -AKT-Tsc2 DL D&+ DB HH S h
2o Eker 7> M, 2TOFEICX L, AT v MLV OTA ITxT ks tE
NEMNo T, UM TIE. HEORKMER NS, Tse2 D, OTA OFEME~D
BIENRIZENTWD, (B 338)

OTA DEMDOMEIAZ BHE LT, cDNA T LA BT KON T 1 T 4 — LEHTIC
X V. invitro KO Iin vivo TR 2B T REL UL X /X7 H L~ L DR
NI TWD,

Wistar 7 v b (Wistar, #E, —FE10P5) (20, 1 XiX10mg/kg {KED OTA
RO fE L, 24 R XA 72 RERIZIZ &R L, BB 7R & 2 FE
iz, WHEL D 7T2FMRICEHR LT v FOEICRE R OBE B I
RAENBD bV, BEEAR Z U7 R L EGRIE S, PR I RIBE L CTu
oo BIEEIZBIT2BEBETFREOE(LEZ~A 70T VAL LD RNT LIRSS
DNA #f5 (GADD153 %" GADD45), 7HR h—+ &2 (7xFv > V) KO
RIERE (oep Z a7V, BT IZAIVKODT T S) IR LT
WD R OFRBIZ OTA IKIFHI 7R EEINN A B T-, (B2 339)

£3447 v b (F344. I, #IAE 175g. —RE5PL) ITIKEA 333g 12725
% TIE 300 pg/kg KE/A, T D% 0.100 #mg/Vt/H D OTA 25 L=, AF
i e VBN O BARFREL T 7 7 4 — A0, OTAEEGBG% 7TH, 21 H, 4704,
TAKRY 12 A BICHAL N, OTA BEREOBIE CIX., 5 KRN+ TH 5
Nrf2 12 X > THRELNHIE SN 5 EE L OBIEA L RASEICEEG L TnbH %
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HHOEINOE - AARFEEEMRES

OTAFHIE (%)
< Di#faT (GST. NAD(P)H & / ViExlEE (NQO1) %) I ONZHENGEE{K
HENCYP IZE T 28 FORBENPIMEH S, ZNbDH I EOREE
Pl Sz, BigicBW T, OAT, 7 hU U 2MMEIFEY VR R TV AR —4 —

(NaPi-2) 72 &D b7 v AR—F —BI5 1 L OHMIREs v 7 A HEHER %
BT 5L X2 DL DB FOREN OTA BEIZLVIH SN, EE
SIX, By T AEE RO L NCER G IR - Tdh D HNF4a e Y Nrf2 (2
L DBIETHRIOMAIEOTE Y =X T 4 v 7 R BLETHEIEOE L RIE A b
L AT AN 2 FRE L, OTA OBBPAMICEG L TWD E&E X7,
(Z MR 340)

UL RANE RN D In vitro 5V & L Ce NI E AL R bR i
Seflark ©dH 5 RPTEC/TERT1 Al N HK-2 fifid, Z » B gl H ki
fakk TdH 5 NRK-52 Milai Nz e b R ONT » b OFREE R T AL IR S e %
OTA & A U o —3 g UEERE BInFRBLOZED cDNA 7 LA fiffric &
DIHSN=, £7-. 7 v MZ 3 mgkg KE/HDOOTA 21, 3 X% 7 HM#E
H L. OTA IZ X2 EOBER FREIOEALBRRICHXONT-, TLEhD
ETICEIT DB THRIOELE 7 T AKX — AT LTcfES, v NMREERIT
NRAMERBET L & T v b invivo T T IV OFEREN R HITWNT T AZ—L 7o
7o OTA OVEMIZ. MEHK., X7 L4 Y —Lf#, 5, aeXxF bk
OHAR R M 2R D v 7 T VBRI IR T 2 B\ I5 - RBUC KA TEY . &b
HENRENSTZOIIX 7 VA Y — LN EET 28 FRIATH 72, X
7 VA Y — A, S5 R R X TF AICE G T 2B TRBICIE, RES
NDHDROIHE SNDE S DOOMGTRH LN, DADRIEIIRDBIE D%
ITHBANMERE SN TV, WHEEREER T 7 I U —8E 7 KO Ras BB R
FIIFBDNIE S -, bR B L AT L0 IEMH L E D Nef2 & 7 U GiER
BOEITH BN >0 BRTOETFNMICEWTHIEKRICET ST V7 F
VIUETF YU EIEFTHDHLT REV VOEAN Kb ILES N TWE, B
SIXZNDDORFENG, OTA OENAEAEFIZI=E Y 227 4 v 7 ThD
ZLEERBLTWVWS EE R, (B 341)

P53 OTA OFN AN KN TEZTNDT-DIT, pbIKOgpt-delta~ U
AR ONE e pb&S ettt 45 —gpt—delta—~22 (p563KO0gpt delta X
gpt delta, WFHH0E —H#F % 50P0) (20, 1 XiE5mgkg (AHE/H @ OTA 7
4 HREARHIRE ORG-S, WEPRREOR R, 5 mgke (AF/H @ OTA #
B CEBHMENEATICEREMBLEOT A b — 2B ED b,
p53KO ~ 7 A D E KB OB T ps3 Bl T2 EFICHETH~Y U ALY
minole, o, pbIKO v 7 A TIE, BIENE ORRME FEARIZ & B R
Fa e Y7 A b — v ZHRE 3 G8 b7z, pb3 KO ~ 7 A TEILEINTT R h—
ADOHEIL, OTA OFET DT R b— R pb3 FEEAFHI 72 RN 5 L
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TWDHHAEEMEZ RIB LTS EE X LIV, (B 304)

(8) HMHHABRDFT LD

FERENY & O - 2R BR Cid. OTA 2% 5 L7 EBREW 2 CIZiR
HIE OENLRF R R B BIED G DT, BEEEE S &S DU R AN E S8
7 A MZIiE, BRI K ORER Ltn’*ﬁiﬂai)ﬂﬁgm PRADE D ZEE M OSHEA%
W LBZEINTZ, 7y MTBWT, MHENTIL S HE &K OB SRR
IS DOFTROBEEARD Sz, OTA IRBICEWTHKT =4 v T
AR—=H =%t L THEERESIND Z ENREINTEY . TN RAME ICEINE 722
OTA O&EmMAERIL. OTA 23z R AN KR D Rl XIS & 2 FHE T
SF VRV AT AKXV HIPNAMCEAT T2 2 L EEET L EEZ X LT
%o FEBREMWIZ XD HEAMEEERBRICBON T, HHLIEVWHETEHENRD b
o7& () <. 120 B 0.008 . 0.040 X% 0.160 pmg/kg {AHE/H D
OTA ZREFHR G L=/ 8, HEERFIZ Tmean X X Tmpaa DA XV 7 V7T
T 2 ACKET D EE ORI NS IR BES N L7z, 0.008 pmg/kg {KE/H D
OTA # 5-#ETIX 9 BAY 4 58, 40 pg/kg (AE/H LI LD OTA 5RETIE, & T
D7 FZIZIRME BT 2 BITHEEENBIE I N, 7XI1CH1F 5 LOAEL (X
0.008 pmg/kg KEH/H Th o7z,

1&PEFEE - BB AMERBRCTIX, T oI OTA 2R 0&K 57 5 & HICE R
BN O LR e B e OV ﬁ%ﬁ@w ZLFEAE LT, T MZ 0, 0.021,
0.070 X}% 0.210 pmg /kg K/ H D OTA % 5 [HFRHIFE 05 L= NTP 12k
5 2 RN AMERER Tl 0.070 pmg /kg KE/HLLEOHAETHT v bD
gk (THEENED iz, NOAEL 130021 pmg /kg RE/H (A5 = H#& 5,
0.015 ﬂmg/kg RE/HIZHY) Tholz, £7o. ZONTPHRBROT — & 2K
BMD &2 HW TR LR, ET7 109 bix by BMDLyo 13,
0.016-1 gmg/kg K #E/H (LogProbit (Restriction : off) ) TH V., L7
NOAEL LV @BVWMETH -7, 7 & H 7 BMEEMERER CiX, 0.040 pmg/kg
(RE/H O OTA % 2 FRIE G Lo/ S, JRMNE ZEHE O E oMb, 1T

BRREENA LI, zwu@ R ARG NSV A WA IEEeY

AEHEFE AT R ORIE ML, WIS BEBA~DREL D L 1~2 HrmWn
HETHE I,

BB OMR, Ames iR TIXEHEHLOFEIZ) DD L TIZE AL
MEEMETH Y | IR Z 2 SOS 3B & OV FLEREES M 2 H VW 7 B s 1
ERERRROIEROIT L AL EETH -T2, — . WLEOEREMRICE
W OTA 23— A8 DNA I 2355855 Z LR Eh TR, OTA &5 L
Tew U AXIELZ > FOME, g, BiEFE BN TbaAry M7 vkA @f*é'&
IIEETH -T2, 2 Ay N7 vEA TAHALILS DNA HEOEITHiRLAIC
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TEHI SN D Z LR ENTWS, DNA B 27T A~EHW DNA 4 TIE. 7
v MR, 7 Z BN BRI, B RREE ERGHARIC ISV T Th o 7o, kY
RIS dn vitro DN DDOFRERTAH BTN, in vivo DFRERTIIEMET
bolz, IMERERIX, in vitro, in vivo TG Th > 7=, In vitro DY R E
AR T, BELOREORENLIZELNTWDR, 7y MIBBAHEE
FO&E LBzt ~ v X IBEENRE LR TG ETH - 72,
7oAV x=v 27Ty (gpt delta) ZH\ = in vivo BB Tl
N E M A IS DNA ORKREER N BT, T Z OFNLTHRAET
LHRAVDFRNTH D & T HRHUIE LN TWRY, Fo, FEAIZEIT D R%E
KRBT SN o2 L HRESH TV 5D,

OTA OBELEFMERNBANE L L TOA I =X LI LT, OTAH DLW EZD
K& DNA [ZEZEERHT 20 G0 EH2 B TUTO L IICSEIE %R
PR FE L STV D, B OTA 25 L7z In vivo IZF 17 %5 DNA Nk
FERGRERIZIBWN T, RA N TULEIZ LD DNA IR H S d - 7=
Ndb, — N, WA T YWEIZLY in vitro XY in vivo lZE\W T, DNA £+
RSN LT 2HMENH LD, EOEMRITIISNTELT, S
& INAMINED OTA X OTA R & DNABNHARELZLDOTHH ED
Rl S Cunzewy, iz, [BH] XE[ClTo7 v Lz OTA 25 v Mofs
L7z in vivo iRBRICE W TRIEEEIZR A T XY U 7k ERIETH - 7208,
FIERTE R D HAL TR,

OTA OIEBELBEFMERVBADE L L TOA D =X LB LT, MAE O
b, B o7 BAEREERLE, MiaEiEs 7R h—r 20%, Bt~
A, X har R T OMRBRIKT, MAPXF—E%0 v 7 FIMREOE, 7=
=NT 7= tRNA AR, EA NV 2EOT v FNMLILESE DT E Y = 2T
A TIRATI = ALIRE | BAITHEOD Bfx RIFERRZHERE SN TN D,

bR LY, OTA X% OTA {31 DNA MK Z k3 5 Bin ks
WAETIT72< . M DNA ITEH T 2 BIEHEERDBAME EZE 25 2
ERHRHETHDL LY SN, £Z T, BRAMEZOWTIE, Tk MR35
AFNAY A7 FHNCET 5 F0 & QEHEACEIKEZXIS) ) CERk20 429 A 2 H
L2 E - (BYE ERESIRE) OF X T 2S5, in vitro B&fnigtEit
BRClIBtE TH 03, in vivo B EiRER T DNA ~O EEN7ER DR S
T IEDBANEICKT 2 BEEEOBEG AR EEZEXNHZ EhH, BHR
ARERIZEA LTIk, NTP BT 5 2 FRFED AMABRICHE 5 < NOAEL A %52
BHL., BMD #Eo@EHA I bWz e L, TDI #2RETHI L E L, (&
EEE 2 S H)
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OTARHI & ()

3. ErIZBITAHMRA

[F5RL]
(3. B MIBITLHEA] DBREIEIRORNEDOEE (IZ<BEOH—%R) &
o TED £7,

(1) BEIZBITSIEREE
@ mikd 0TA B

OTA L, B FTHBELZ 35 HOFEMZAETHZ EARINTED (] 91),

W EBOAMIC T AL SEBOMERNA F~—H— & LT OTA OifHiRE
DEFHIMFZEICIE A < STV 5 (B 74),

2001 D JECFA O#HEIZ LD & BN 12 E, 77U 20EH, hFH
K OVHARIZEBWT 1977 05 1998 FDOMIZZ 21 OTA Gtk & s Sz
fE & E 3,717 4 DR OTA JREHIPHIX, 0.1~40 ng/ml (& KfE 160
ng/ml ZfR<.,) THoT(ZH 74, 198), HARTIZ, 1992~1996 FIZHFEIZE
WT OTA JREDFHAE I L, OTA 23t S 7o Di% 184 47 156 44 (85%) .
EHME X 0.068 ng/ml., ¥EE#iPHIX 0.004~0.28 ng/ml TH - 7= (& 342),

EFSA OERFICIZ, 1995~2002 FICHE I NTA X VT, 7 a7 F 7T,
N z—, AUz—TFT 2, TRy IaAFWNLN ) NIRBIT HEEER 2,822 4
DML OTABEENTZEN TS, OTA OEHROHKPHIL 33%~100% T, L3
J v (RS 0.1 ng/ml) THL, /AT =2—RkUOAT=z—F7 2 (RHIR
S 0.01 ng/ml) TEh o7z, IfiLd OTA EE O OFFIE 0.17 ng/mL (LN
/) ~0.56 ng/ml (% VU7, BHIREFM 0.1 ng/ml) TH-o7-, EFSA L, Z
B OFER LD, 2001 £ JECFA THE SR RE L T 5 L
OTA BEENB/IMEIICZH D EIRTWD, (B 200)

ZOHDOBRERREZR 18 ITELH LT,

R—T 2 FT, 1998 4 10 A5 1999 4 4 HIZ/T T 30 4 DIEIR LM%
XA REAR D ML Je OV S WO I L H oD OTA BENHE Sz, RHARmTE
H RO W IMEFR O OTA FHREICIE, AEENRD bz, FHMAMTE
e SWEFIM MG O OTA RS i*ﬁ&'ﬁ#%& Hiv, FHREIE 1.96 TH-
oo (W 343)

2002 FAZHRN EHNVOETT A 77 KREDRELDD 2 SO M OF 3 Hi

Jazatfﬁ%%% 104 2405 MIRAEREILE v, gD OTA EBENFHSi,
ETORE»SEE FRMLL LD OTA B’ Eh, #iK Z & ODﬂ?i"J
0.42~0.78 ng/L., EROEEFPIIL 0.14~2.49 ug/L T, BLBOEITRED B
Rinole, —HOBRMIZET D EEIREIFMO 2 HIKIZHXTHEICE ST,
OTA OEEMRAIL, MiET 0.1 ng/L X OEIMmiE T 0.05 pg/L Th-o7z, (B8R
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344)

F U D 2 OOEFEHH D 88 44 DR 72 I oy HERE L 7= IfEH o OTA 2
WOHT ST, 27T 2004 3 A & 7 HIZHRIESNLTEMRIED 54% &% O
VeBRyUT T X TTHTT T 2004 4 10 HICEHER S RIED 91%AH
OTA BT, MH#EMIZZEHF., 0.07~2.75 KX 0.22~2.12 ng/ml, FEHJHE
ITZENZEI 0.44 KO 0.77 ng/ml Th o7, WHiHE O MmAEES OTA BEIZITH
BERENBDOONTZ, £/o. Vo BT «F - X TETT T LMEOMm
B OTA BEN BV L W AEICE - T2, WO S5 s OTA S
OTA BERENHF SN, avT VROV - BT « T « XTI THXITTT
ZNZEN 0.84 KN 1.40 ng/kg IKE/H TH 7=, OTA OHEHIRFHRIX 0.1 ng/ml
Tholo, (ZH 345)

TNEBF o TT ) AT A LAMNO 2HXIZEITH 435 4 Dk MMsEF o
OTA BENFHLNT-, 2004 /£ 2 iz~ - T« 7T XN 2005 4F 4
AKOY 7 HlZ~xZ /v R FATRRSNTZBIEOZE 63.8% KT
62.3% 75 OTA B &, EHIEZENE 4 0.15 ng/ml % Y 0.43 ng/ml TH
7=, OTA ORHIRAIE 0.012 ng/ml TH 7=, (B 346)

RV o MR T K OV 0 2 Ml T, 6 A5 80 R E T 239 4
ZXPEZ 2007 A2 7 A KON 2008 4= 1 AT, IiEF OTA IRENSHIE S -, &
FICHET AT = Ry, BT TR N UERr a2 v EE0REWEOBIUN
MR T L0 £ < MR T TIXE R, T — Y ROV OB RS B
Lv&nor-, OTA My FEEIX, WTFROHKICB O THEAMICHNTE
Mo PAEEICE L, 2FEOFEEIEENZEI 0.13720.013 LT 0.312+0.034
ng/ml Tk > 70, FEIIMIE IR EICHIEZE M OB L 2T ooz,
HH OTA REO & EIZEH O B H O O RIE THIE Sz 1.496
ng/ml Th o7, gy TIIEH, £FHIzH (156 iR o+ OTA &
FERRN (96 ffk) ROEAN (8AK) ITHTHEIZED T2 (3 /] 347),

AZRAL DY = A ZHTTO 9 HIIX T 2008 4E 3 HvD 5 HICHIT T 279 4D
BLHOMEZFER L T OTAREZFASTRER, 275 412 OTA 23 H S 4,
B 0.86+1.07 ng/ml, 95 /3—+& % A /LfEIZ 2.51 ng/ml TH-o7z, I
$Eh OTA IREICHE LAEKR OHBGEITR O bR o 728, 18~29 %, 30~44
N 45 L Bl AE 3 KD b, s OTA T 45 Ll 1 >18~29
% >30~44 FEDONET, 45 Ll b 30~44 D 7 N —TF TITABEENRD LN
oo (B 348)

AL T 2008 4E 7T HvD 11 AT T 168 £ DB L2 RICHE S h
ZRBR TR, HRERENDS OTAZRE Sh, MAEH OTA IR D)3 1.09
+0.95 pg/L. MEFEHPHIL 0.15~5.71 pg/L Th o7, B2 otk X v iy
B OTA IREDREVEHRANCH > 7o, (B3R 349)
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x18 BEFOMERA IS XL UARE

E4 FREUH it RHERR SEEim TR A 51 STk W
EE (%) (ng/ml) HR (ng/ml) G
(ng/ml)
HA 1992~1996  156/184 0.068  0.004~0.28 (B8 342) 1998
(85)
R 1995~1998 1596/1732 0.06 0.23 0.06~2.03 (B 52) 2002
(92)
B [E] 1999 50/50 0.2 1.10 0.2~3.11 (B 52) 2002
(100)
R—F o 1998~1999  30/30 0.02 1.14 0.14~3.41 (B 343) 2006
K (100)
AN 2002 104/104 0.1 0.42~ 0.14~2.49 (B 344) 2008
I (100) (LOQ) 0.78
F U 2004 62/88 0.1 0.44~ 0.07~2.75 (Z1H 345) 2006
(70) 0.77
T 2004 127/199 0.012 0.15 0.012~47.6 2008
F o (64) (ZH346)
2005 147/236 0.43 0.019~74.8
(62)
2= 2007 ZH#1  116/119 0.025 0.312 0.0279~1.496
(97) (B 350) 2010
2008 % 92/120 0.137 0.0306~0.887
(77)
A 2008 2751279 0.075 0.86 0.11~8.68 (Z1H 348) 2009
(99)
S 4 2008 168/168 0.01 1.09 0.15~5.71 (B8 349) 2010
(100)

@ FRAOTAEEE

TR D WHTE T EEZHAWT, JRPO OTA BEORIEN AR/ . JRH
OTA JBJE & OTA [ F<HFEIC >V THE SN TS (£ 19),

AZ YT T, 414006 1 BHOREZER L, OTA BREXSFHILNT, RF
OTA DR HEF X 0.005 ng/ml T, %3 O 38 ik 22 K H1Z OTA 234
HEN7, B Sz OTA OREHIPHIL 0.012~0.046 ng/ml TH -7z, RIE

RRBEF 3LDOREFTARIZLE ZA, 2 TORIC OTA B S, KkEElx
0.140 ng/ml TH-7=, (B 351)

H[E T 30 Hif 50 &4 & xtGicfzgE X EZH W b=V E Ay hAXT 4
NER S, BF, MKELORTO OTA ZHIETSHZ L1k V., OTA OER
mEEDNA jVHﬁHk@%@ﬁﬁH&%mm Mg LR 4G 30 Eﬁﬁ\ %iﬁ
Bk B A IRe B OVGRIBR I 1B RNT 1 RIS 4L, SRIZEERAT H L OB IC
iz 1|, 1 B ﬁh@éhto@mmﬁiﬁm\mm&UF kmf%h%
#10.001 ng/g. 0.1 ng/ml XX 0.01 ng/ml TH-7-, OTA B EIX, FHL T
0.94 ng/kg (AHE/H . #ilHI% 0.26~3.54 ng/kg KE/H L HEFH Shi-, RERBEG
30 Az 5 2 TOMEHARI S OTA 23 S4v. OTA B G 1 23 BB A4
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30 HAZ

OTATEE&E&[&H{QEP OTA/&%TP i*aﬁ%ﬁ)mu@%miﬁﬁ)’)f_ﬁ)

0.15~2.17 ng/ml K& OkBR 4113 0.4~3.11 ng/ml Th -7, R 50 #
R 46 MRS OTA 23 S, £ O#iBHIZ 0.01~0.058 ng/ml TH - 7=,
OTA fBHu & &

PR OTA 2 EEIZHERTHI AR BN R BTz, (B R 352)

2003 4F 4 A

WAV —D 350 5 XTIl EH 88 4 DR OTA

BENFRONT, JRIT 24 BEERERILS VT2, 61% DA S OTA 3 H S 4.

FHIREEEIX 0.018 ng/ml, #
3G L, 1 HFIC
ST, Wb B LM EIX

fhod> 2 #5712

O#iPHIX 0.006~0.065 ng/ml Th-7-, WIS
B U%JT&P OTA RE X,
RO BRI T-, (B 353)

e~ TEe

2004 4E 11 HITARNV AN (a7 T) OEEENSEILL 2R 60 ik
DOHFPHIZ 0.021

A2 /R B OTA SR S iz, IR EIL0.088 ng/ml, %

~0.105 ng/ml TH > 7, EERHIL0.02 ng/ml TH o7z, (M 354)

AV RTND 6 HIXK IV otk 50 4. Bt 45 L DEEF 95 &4 DR % 2007 4F
DA N 2008 FEFDOFEHNCEI L., OTAEFE AL ak— K AZTF (8 E

i S 7, Eﬂ;ﬁ Iz

EA_TAH O OTA [ EL#BITAEICHES,

PEZEIT &K D

ITEMICOARFRD bz, BRHEHERIEL, 0.0024 ng/m]l TH -7, (B 355)
x19 BEBORFAFIZEXIUAEE
o b PR R o
4 mmmm AL PRHIRS g e (ng/m]) e S
HFE(%) (ng/ml) (ng/ml) F
AXZYT 22/38(58) 0.005 0.012~0.046 (& 351) 2000
B [E] 46/50(92) 0.01 0.01~0.058 (& 352) 2001
NUH Y — 2003 54/88(61) 0.004 0.013 0.006~0.065 (& 353) 2005
AN A 2004 42/60(70) 0.02 0.038 0.021~0.105 (&R 354) 2006
( LOQ
)
VA 2007 % %4 48/50(86)  0.0024 0.021 n.d.~0.062 (&M 355) 2012
2008 & 42/50(84) 0.016 n.d.~0.040
2007 %4 Bk 40/45(89) 0.023 n.d.~0.071
2008 & 35/45(78) 0.016 n.d.~0.039
@ B H0TARE
FRAH 6D OTA OfHA, FHTHEINLTND
JECFA (2 Xk % &, 1988 /5 2006 4F % Tl i&ﬁbéimﬂul[ 6 NE, 77
U 20E, 77V ENA—A N7 U TIZBT 5P OBEREIL. 21

LI 11%~100%,

72%~87%.

4% K N 2% TH - 7=, (B 198)

2002 4@ Scientific Cooperation (SCOOPTask 3.2.7) 2912k 5 L. & b

DR 324 BIK (RAY, A X VT, J VT =z—
TR OHFiPHIZ 0.01~0.24 pg/L.,

29 EUMMBEIC B 2 B HE/&H OOTA

% AT
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ug/L30THh - 7= (M 52), Do A %23 20 1~ L7,

R—T 2 FIZBWT, 1998 4F 10 A5 1999 4F 4 A1) T 30 A&t
O RHRO MK X OCRFFE ARSI, OTA EBENHIE Sz, R T
BRORALIZBOTZERLEN 0.02 X 0.005 ng/ml TH-o7-, FFHLFD OTA
X 13 MR 5 iR b STz, REBLITE I3 5 RFLF @ OTA R I
I, FHLTO0.0058 THY ., LA, RAEMIEF &L+ OTA &
FEICHBENBO b 2 ERMEIN TS, (B 343)

AXVTT2007TH 1 ANH 6 AETIZ1304 (A X VT4 924 KO #
U7 EEETROA384) OITELMEERRIZ, SWEIMF L OFF O OTA
FENF N T v — M X A RBEEPFARONT, FHED SWE IR D 99%12
OTA 2N &, ¥ HEUEFEZEIT 499.8+553.8 ng/L., #iPHiL 84~4,835
ng/LL Th o7 (KRR : 25 ng/L)., REFLH O T9%I2 OTA 23 &4,
R 1Y 10£15.6 ng/l TH o7 (BHRSA : 0.5 ng/L), W9 i11D OTA
BEIZBNTHA XY T ANEAFZ Y TEETROANEOMICHEERZIZIA LI
Rinolz, SWHEIMH OTA JRE & FHh o OTA JRE & ORIZHHBIERE D b v/
moTeh, FLAFIZ OTA SRR SN RIRICB N T, S0 OTARE & &
WL R OVEEFL @ OTA R & ORNCIEOABENER D bz, S W iEriin
FIEENDHEEI SN OTA B EIZ, 1 # U7 ANEA % U TEETROAI
BWT, T4 1.02+1.20 X1 0.87+0.78 ng/kg IKE/H Th 7=, KA.
V7 RNRU T B RORT A v OBRGEE SV OTA B ICFHEEN
RO, £/ KA, Y7 bRV 7 BHROFIZHEENSKERINS
MOBRE &L O OTA BEEIZHEINFED Hiviz, (BH 356)

RAYD2H8H (JNVETA -T2 AN 77— LU KPR =—F—HF &)
T 90 4 DLMEN S RIS, OTA BENHIE SN, FHLO 50%LL E
IZ OTA M & (BHERS 10 ng/L), OTA D143 K O H & PH 1
JIWVETIA -T2 AR T 7—L U TENEIN 24.4+-21.1 ng/L KT 10~100
ng/L, =—X%—% 7 TIIENEN 14.4+15.1 ng/LL K X 10~78 ng/LL TH
ST, (B 357)

OTA Dt MHAA~DOZUWIE, ATP (KFMHD N7 v AR — 5 — T 5 HD At
Ms 78 (BCRP) IZX0fhirasinsd Z ERmmeEinTnsd, BCRP I,
t N EOREICE VT, RSN EEICREL LS FEEASCEREY O T ~D
STUWMZESE- L TW5b , (MR 358, 359, 360)

£20 BAPOFI S FUUAFER

30) SEEEITLL F D 2 >D HIETEH EN TS - OLODLL FOMAEICLOD/2ME %3 H L T %
HH L, LODE:LOQDIZHIKIZ OWTIE A RE CHIVITRIEME 2 W54, I@LOQLL F D
BIRICLOQ/2MEA# W] L C 2B L= 5d
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Bt e g 2 0TA IR

=4 R U 1.2(0%) (ng/ml) =353 (ng/ml) SIASCE e
(ng/ml)
AV 1998~199 5/13 0.005 0.0056 0.0053~0.017 (B 343) 2006
9 (38)
A5 VT 2007 45/57 0.0005 0.01 0.0011~0.0751 (B2 356) 2011
(78.9)
KA > 46/90 0.01 0.0244 0.01~0.1 (ZHR 357) 2013
(51) 0.0144 0.01~0.078

@ OTAIEK RBEONA AT —H—

R B2-~A 7 a T U LoD B, BRSSO L
THEINTWD, BFENLDO OTA [ F<{EBENREH WK E LTHOND T =
=V 7 FECLCHERREARNAOE MM E ™SI (chronic interstitial
nephropathy:CIN) £ 404, JHK OB 5272 CIN B3 60 4 & O 40
£ 0MF OTA BEK N B2-~A 7 a7 ) EENEE Sz, IH OTA
R IXRIK AR O CIN B2 W TEE H K ORIK OB 52378 CIN B LD
HEIZEL ., RFB2-~A 7 a7 ) RBEL, BRI 5T CIN B
IZBWTRER LY AEICE»oT2, (B3] 361)

RBIK 4D HAMBALTE CONEIL R OBHIEZ T LT, =7 Mk
WCREE & FLIE oI iE B K OEEFL T 0 OTA BN N IR DR B2-~ 1 7 1
ru7 U RS nTz, 50 A DOREERT 36 44 (72%) OIIE K OH 15
OTA 23kt S dv, PR K OEYER 221X £ 4112 4.28£3.97 ng/ml K& TF 1.89
+0.98 ng/ml TH 7=, MiFTIZ 2 ng/ml LA ED OTA A S -3 RIE.
MiEH 2 ng/ml RiEOFLIE LY, KT B2-~A4 70 raT7 ) REROMET
NWNT I VIROBEN —EEETOKRAEICE N >Te, ZEBERI AT (v 7
BT OFER, FLRMEFT O OTARE L B2-~ A 7w/ 7 Y VREICAEER
RHHBAER O B, (B 362)

® 0TAIEK RBEDHE

BRNZ BT 2 &Aoo OTA O7FERE, MH OTA JRE)H D OTA HEE
WE, BFENSOHE OTABREK Nt b OTA ZIE<ER L2 DB MICO
VT 2002 4ED (SCOOP Task 3.2.7) I[CHE STV 5, BN 13 nEO &
32 5 H. F 18,599 MIKIZ DUV T OTA MEEE NFHS B ALK SL, 48.8% 275
O, BHIKLOBIAR A 5,180 MR 2,825 ik (54.5%) (& OTA 23R
H &AL, EERPIZ LOD~8.7 pug/kg. i 0.294 pglkg (5 B EHIE
0.484pglkg) Th -7, ZDHH, KIZOWTIE, 63 BIET 4 Bk (6.3%)
IZ OTA 23 tH 41, IREHIPH X LOD~1.4 pg/kg, F1% 0.217 uglkg 2
PEFH13 0.725 nglkg) ThoT-, (B 52)

b R0 OTA O&IE< TR E L TR bEIA I E O ORI R O, T,
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BERD 44% % EODH EZZ DT, HWOTYA U0 10%, 2—EB—71 9%, B
— VN 1%, 23T N 5% Tho7T2(ZH 52), EEMICO>VWTIL, mHED
OTA Z & et 2B L 7= 7 % O E T Ik &k OV el OTA (B33 HiuTC
WA (B 89, 107), £7-. MIBREICZBWNT, AP DO NLDOEHIZ P
nordicum “E\Z X% OTAGRPHE SN TWAH(ZH65,363), LrL., &EEY
A LT i < FEIT, MREREMEL2 2 BT 2 ok ciie o
OTA MEITTRD 10%RE L 2D AHEMLEZONLN, 1FEALIEE b
2815 OTA 2£1F < BRED 3% % 2 IeWEER L 2 o7,

RRINIZF 1T 5 OTA D5 Y 3EHe K ONWRRIN 44 [ O & S B HvE 2 212, OTA &%
S BHEFHZIZB D K OB LS OB OV -, IR WEE, =L, A
LBREW N 7 b — 22— ADFE T fh H O 5 D75 Y SEHE K CERGE 2 W
BT, 42D F U AT LD OTAZEIT S BEDHEFH SRR, RADEE
FIZBT D2 OTA #BEEIX., 2~3ng/kg (KE/H ThoTz, @Y A7 D
HEE (975 /X—k® % A )Vfl) TiX 6~8 ng/kg KHE/H D OTA #HE L 74
n. —HEEICHE TS L 40~60 ng/kg KE T - 72 (K 200),

BRIN 6 725E X 0 Sl S A 2,712 BIE D Mg & QML #E 51 o> OTA ¥ JE
DT 0.34 pg/L (9 BEEMEYE)IE 0.35 pg/L) Th-o7-, IiEF o OTA
2 AW T Klaassen IZ XA EABDIC L EH S/ OTA ©— HEEEIX
0.41 png/Ll~2.34 pg/l Thote, RAY, AV —F U KO/ V7 = —TlEim
HOOTA BENHHEF S 72 OTA #BHE X, OTA (53R L EHE) O HERT
Stz OTA BREL VIR oTo, —FH, AL U ROHEEITZE O3 OfESR
Llrolz, (M 52)

2002 £ (SCOOP Task 3.2.7) OFHEME LD FLIRIZE T D OTA %13
SBEPHEFTENTWS, HESNT-E FORI 324 BIKDOFEHEE LV . %
Wo—HORIEREZ 600 ml & L CHEF 2L, ARICBTL2HANSD
OTA %3 < BO#PHIL 1.00 ~24.00 ng/kg IAH/H L7272, (B 52)

2007 =D JECFA (2B W T, BINDOEY) OTA 15 GUREE K OB YEIE G |
BHENLO OTA H#IZ BERITB LT 8~17 ng/kg KEM ELHTE SN, K%
BOBDRIKIZEB T 5 OTATBGEL UL 5 uglkg LN CTh o7, (B 198)

F U D 2 ODEIEME D 88 4 Dfd 72 B e HERE L 721 th o> OTA ¥
O ST=, B 7VERELE AT L ¢, MR 1ot 3 Ao’ hE
BUZBEIT 27 7 — MRENEM v, 8P, KA X3S RETE & g

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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® OTA REOEBAHMONTZ0, AONRHEEIEIALN LT, (]
345)

kLo o # a7 e VBT D 2 HilE T, 6w D 80 ik k TOREEE
2394 & KPR 2007457 H KL OVN2008 41 A2, MERAERE S 417z, Breitholtz
DOHEFF (SR 364)32% AV CIfiE s OTA B X 0 #i Sz OTA EIED
#iPHIT 0.0144~2.005 ng/kg (AHE/H, FHIILAH R OCEHIZEN £ 0.182 &
11 0.408 ng/kg IKEH/H TH 7=, (BH 347)

ARAL DY = A ZHITHTD 9HIX T 20084 3 HvD 5 HIZHIF T 2794 D
BHbMEZRER L, AR OTA OREELBREZFH5 A TEFICHET
L7 — IR ESNTZ, OTA REENDEBZEIOLNLEY,. KTA4 7L
—Y . B AAEE T YEORNERE S MET OTA BEICHBIIA LN o
72, Klaassen OHEFH A HWTlsEd OTA EE S HEFE S 7z OTA BEE
1% 1.69 ng/kg RE/H TH V| BECEHE X OSCRRIC L 2 & 5051°FEE OTA 15
Yuig s HHERE Sz OTA R IE 1.96 ng/kg (KHE/H Th - 72, (B 348)

ANRA T 20084 T AND 11 AT T 168 4 D H 4ein b IfLilk 2 FR B L .
Mg OTA ¥ 231 E 7=, Breitholtz XiE Klaassen OH#EFH 4 VT
HEh7z OTA &I 1.47+1.25 X% 2.16+1.88 ng/kg KE/H TH 7=,
AWM IcEE SN, BRLEEFEICHET LT 7 — MERZ RIS, B

L. W, B—L, UA UEZET 26 DEMZV—7 &MLl OTA EEEIZD
WCIEYRMENT 23 360 S A7z, FPEO RS & At OTA BE & OMICH B2 Bk
RO LNT, FHOHIT OTA O&EFBEITRA 2BMICHXT D LB 27,
(5P 349)

(2) EFWE

OTA X, " b o MFIcHELNA NV EEHRERE (BEN : Balkan
Endemic Nephropathy) K ONdL7 7 U h O R EREEE (UTT : Urinary
Tract Tumors) DOFEIEIZFH G L TWADAIREMEDHE S TW5, BEN OJR[Al
[T LN o TRV, BRERRHIR & LT, OTA DIFZNIT/NARITIEAT
LU= ) AR Y IENEY) (Aristolochia clematitis) DT DSy TR AW
BThHor7T YA Max7T OB, RAALR D R H T KR H L7230
IMEBERIEAY) (ZREBRRACKFEE) OB, U 1 )V A GO WREME
FFoNTWD, (B8 365)

OTA Ot MIBITFDHN AN DN T, +53 7 FRIREIL 720,

32) Breitholtz D HEZF L

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

Cp : MIEOTAEE (ng/ml)
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D NILHhURTHEEE

BEN [I8@mm7ee hOBFHE CTHY . SAD L EERHERNLD X =2 —
TN WNDRA=ZT e~V =S TAVHIT, /a7 F 7, b—<=7T
KOV L BT HUB O N BATIC A2 D v, RN IR AR RO Hiv T
%, BEN L, BHEI D ZHEICORE L ALV, Bbhidi 1016 L ST
B, FEEHEEIZ LMD TN E, 1950 £ DORIFE DO FREERIT 2~10% & M
INTWD, (B 366,367, 368)

7 a7 FT ORGSR B CHEIE S 72 1975~1990 FE DIz E 1T
HEEFE DR T 41—/ RIHEORRTIX, MERIT 0.5~4.4%Tho7-, I
D OB R A B D, (B 366, 369)

BEN (%, Bt EZHEMIBON < OO EMAOERICRIENA LN D, A
FONWDEF OEBEZ & 2 BN TRIEF DA LI WT —ANH 5 Z L i
B OO ESTH D, 2—T AT ETIIBITHEFMIEL Y, BEN 132
RICEHIE L, FIRICESHNIRIET 2D H 2P BEMETIE RV &
JE LI 23 228 L TN W HE ) & B IR 2R U~ OB E T HRIEET 5 Z &0
RINTW D (M 366,370, 371),

BEN (32 EfER T2 < | BIEFEE L EIC 30~50 % T, I 10~19
ﬁ®%%@%i%%éﬁwﬁwm I BRAR AR AR, RS T R e oD B RS
DEE L BT T 5 IR HL 7 MV RRHEE 2 1 © W& i&@ﬁ@@@#*f&&
U%%%ﬁ%ﬁf%@\@0<0@ﬁbfgwﬂ& ICEME LEARARIZED
(B 365, 367, 373), #IHEIR E L CRPICH X0 SNBSS, JRE
Ma DR DI, BN HALND, EITIXELS . HEMOBRERDOEZ, BA
LD, BRITHK[OEITIZONTEM L, MEHMEL L. RINTITE R
EENBIMICED TS, FHEEACIT., mALRAE S IR 28 M OV iR
BRI ZE & (2 PR AN VR M R BRI DN B R B 0 250 e AL 838D B D
(ZHR 374, 375, 376), RN ERANZBLIL DAL OV TR, @ALRME ., A&

i%%%&%ﬁ%@:MN@WIiﬁf@&*%T%@%éﬁW%ﬁ3%)

TCIRIE R EDORK B o BRSO AMEN BEN BETEWI &
it\ﬂiﬁ#%%bfm&n%ﬁi@ﬂiﬁ&%mﬁ BWTEWD & #H
HINTWDH(EM 373, 375, 377, 378), 7 07 F 7 DA IR I Iz BT
PRI EREDS ADREEERIT, MARNAZLHE L TORVWHED 5.1 5 Th - 72 (B
379), HEMERER O 5 B BAT BRI SNESI 95% & b o & b EEE T, R
b B I IERI O 5% TH 72, 1970~1997 FT_XA T T — N OUWIRE
BT, BERIES ORFEZ%1T 72 766 BE O RICHB W T, Zh b EE
DFAERE T, 2—T2AFE7 (A7) ORTHSRMEE L 0 EEtkD
b D HIE D DBEDN 68%, ENLIOHIED 32% Th -7z, LIHEIZBNT
HEIE 8 AR AE FE IS B s o T2 TR R O 6 A A R 1L 175 26 8 Mtk oD R B T
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13%. JATIHAZLIE L TR WHIEE TIE 2% THh - 72 (SR 380),

TS OEREIRFTERE BT, NV HUT I BT B AR RV MR A S
PRIGIEISS ORI BB BRI NIRL b o TnDZ LA RB LTS, (B
378, 381)

@ NIVHVRLRBEEF VS FFIUA

BEN ORI E LT, {ERSNTEBMEZERT 52 L1285 OTA 43 <
BREWNWZ ERETFT 5N TW5DH, BEN BHE OB I 1T 2 9% B PR
B, OTA 285 L7277 % LTz Z & R OVR IR 23 itk & B pE S LD 5%
Yo OTA {GYN L) & BEE Cd 5 Hilil & S HBIRICE R > TV DH Z & &
TIRNLHE L TV DR OEROIMEFE2 S OTA 2 S, B RN 2%
L TCWZRWHIE L D BEEHIICABICERE Cho 1 2 LA I N TV H (&
R 370, 382, 383, 384) .

1970 I a7 F 7 XX T NA Y T OJEAIE %5 i TERE L 7 ZFE O
B O OTA VG Y EEIE 8%~9% & . A HIR A LI L TV WHII DK 3% &
el 35 LG m WS TUH YNGR BTz, 1980 4F 3 AnD 4 AIZiF T
2= AT ET OREFEN LI LT DR K OELIEEE W e WA oF R
HENZEN 395 KN 202 MAD MR I S, OTA BENHE S -, J&
TIINZLH L TWDRTIE, B T%DRED OTA BHETH Y . ¥ OTA REE
I% 7.6 nglg, ARIBEEIL 40 nglg Th o7z, BEHBFE RNV 2WA TiX, OTA
B ER1E 5.95%, FHEEIX 5.4 ng/lg, mREEIX 8nglg Th-o7z, Z Ol
OHRRIL 1~2 ng/lg TH 7=, (B 384)

TNH VT O BEN BEDOZ VT O 2 XK T, 20~30 MO EREAE 19 A
ERBICIDAR Fh— AV A ATy NAXT A NERSNT, B2k 5 O0TA
EHREIE, BmHEBRA (0.07 pgkg) 75 2.6 pgkg, —#EE DO OTA EHLE
1% 1.86~97.2 nglkg IFEH TH o7z, (B 48)

TNAHVTOTZY iR LIRS MIKIZB VT, BEN L IRERIESE,
FRICHE & & IRAE OIEE & oIz, B EEERRD b, ZEN03E
JE MR T ERAICFEBE 2 8 0 . BEN & WAR 2R RIEE O RIEICARBI A58 B
oo BEITLMEETFERICE L, FERTESGRIEFN H DM BRIz,
& 5 M5 OF Tl 100,000 A2Y472 0 OEFRIE L7-FE AL, B &Mk OUR
B CIT BN 43,5, &M 74.2 TH Y | BEIESICOW T, B 88.7. &
" 24.6 TH-oT=, (M 377)

OTA & Bl & OEIX, 77 U b chbmEInTnd, F2=U7
IZBWT—EADMKEH OTA OFREFPFIX. 0.7~7.8 ng/ml T, EHEDOEE
EHRHTIL 12~55 ng/ml TH -7, (B 385)

LED X 9Iz, v CEEE O R A5 2256 sk & i DAk o HUsIZ 3517 2 1.
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B Z T 52 Lick v, Sl Ui RBIEDTAE L OTA HiE<
=L ORBRBRPHARLNTWD, —F, BRI TIL, OTA [Z X585
VHYNZ OMOHIK L U LN > TWD D, ZOHIgIC T A4 D OTA M
FEICIEBEE 72 R A O, BRIk & [ CRREO OTA ol FiRE
23, BEN O WEA TRDOOLNTWD, £/-, BFENDL O ED iR
EWHIRIZEB W TH, B Fo OTA MHEEIXT v b & AW KRGS &
BT 2 07 2 h 2HAT ERDZ ENFRRH I N TWAH (M 321, 376) , &
512, OTA Z#5 Lo~ U R8T 2 B 0O 38 Az 5L 1 B B & 21 4+
M CHLDIZK L, B FTIEBELZLWIRKETHY, 72, EHER2/MEN~
UATIIRME ERMaTH L0k L, B hTIEBfT EEMIETH DS, Z D
X922, OTA 285 LT oHEICALNDEIEON A LB h@ BEN (2B
U 7= B gD D3 A TUEFEAEIRAL K OFERJAARIZ i E NS 2 B 5 (B 376)

— 5, R IR SR % OV O R O JR I BRI & BE O BE D HERELL
T BN OMAEZ 32P-RA b T ~WETHAT L72FER, 60 o 71D HH 30%
DHEFEIC C-C8-dG-OTA Z &, OTA IZEH# L 7= DNA AR B S iz o
IZxX L, WO@TRET D7 U A ba 7 ERICESHE L7z DNA AT HH &
NIph-oT-(BZH 386) . 1> T, BENIZ OTA M 505D E T b - T 5
AHEME H R E TX 2V (B 387),

@ NIWVAVRALREBEELET IR COXTESE

I, TU R MrxT7EEDS BEN OJFKE TH D ATREMEIC OV THE ST
%, BEN T@R® 515 BN REA B 2A L O RE2IIC T~ ) AR
FREYOEMETFICLIVEZAT YV A e R TBBUELPITRBY , Nl
WG O/NEMZAEBT L TWD U~ ) AR 7B O/ NEIZIRAT D Z
EIZEO/NERNT VA MaXxTERICHE RN T BEN OJFK L& 7> T\ % Af
REMENFER SN TV (BB 388), 7 A hu T HEIT., BEME, BRAM, &
BFMELZAET LI ENRINTEY, YAAXRZ A RN —IZLO 7TV X
F X7 DNA ICRA LT U A BT 7 # A-DNA MR ORE &G SRR &
. 7V AKNTZZL-DNA FI{EA BEN HE O BB M QR EE HRz2 A3 A
i EnEZ . TR NI TERAFHRNERDIRE ERENABEICALN
% pb3 EE ALY hn, BEN B#E OB L K OREE LR A TH BT
POSERAN Y FVEBE L TWe Z EENZOMALE LTEIT LTS (S
it 369, 389) ,

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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FHHENOTE - AREFTMRAES
OTARH & (%)

JE A5 FEAEAT TR O DN A R O JEURIZ L0 | KEEPED S BRI R
KRFEHFEBET IVBNERKRL, T ik, BEREBEICKREREGROH 57 b
T2 72 OREIEBPL TS Z Ens, BEN OJFRICITE D EX
PMEHLTWAARELZEZ LN TS, (ZH390)

728, BEN BT oMELFE (W RIvA, vHR, . BLE) OFRE
MIZONWTIE, 2 FHO 7+ v —7 v TR THREREEN W EORENH
% (ZH 391),

(3) ERCHITHHEDF LD

4

OTA DILFIREIL, B MIBIT 2 #EBEOEHTEL M A~ —H—T
bHHEZEZBND, 2001 0 JECFA #HiiIZHWT, BRMNEZHLET S 16 2
ECHEM S NZRZEFRECLVEONTZEEE NSO OMFPEEIL, 0.1~40
ng/ml ThH -7z (FKMHE 160 ng/ml ZFr< ). EDOHEDOEKIN 4 EEFTe 6 )
EoFHETIZ, OTA DI F#EEIX, 0.17~0.56 ng/ml TH Y . FIHOFHA L
brig U C, AR E OE RS BAMEIC S D Z & AR LT,

OTA Ot h~DF|E< #&E BEN K OWARa-RIEE & O S 72 BE 2 DU
TOFIZE, 7V A a7 BEOMOREER LILIZ, OTA bZhbot
FOERIFOEK Th D RN REIN TS, LarL, OTA #Zibt |
DFIROIFERIE Ll 5 2 LD TE 55 BIIIE L TV,

HENEICH T HETE

(1) FAO/WHO ERIEMAMMEMRZE (JECFA)

JECFA %, 1990 2 OTA OFfHliZ %M L, 7 ZIZ&I1F %5 90 H MRS
ABROFER, BIROBEER TR b=/t E (LOAEL) 8 g /kg (KH/
HZARMLE LT, AiEdEfRE 500 (FiZEKR OMEAZE © 4 10, LOAEL OfHIC
fEo38M : 5) ZHWT, PTWI % 112 ng/kg RHEAA & RE L1Z, 1995 FEIC 2
@ PTWI IX 100 ng/kg R/ & U TA ST (ZHE 4) ,

JECFA X, 20014FIZ OTA % faFli L7=, OTA OFRMNANEHKFEIZ OV,
BIEEEER. IEEEEEERSEORH LW A RS RE S22y, /il n
o7z, OTA DOEFMKLOFHED AMEDIERBETIZ oW TEmEM K OB =T
DEMPHRFT S NN, KA RHOEETH -T2, WL O OFLIEEWE I
BUEHECTOERECHIBEMEN, B MCHERRIZEZV YD LEZD
. PTWI % 100 ng/kg RE/EICHTE X B\, 72k, ZOMEIL, BBAICKD
JEZMEDOENHET ~ MZEIT D NOEL #2425 L4250 1,500 (ZF4 35, &
MR OB TEICE T 5 OTA EREFAAE L V. 5 ng/g UL LD OTA 15YAEE X
ZNEI 1.2% K% T 0.3%1F N 20 nglg LA ED OTA {GYBEE T Z N E 1 0.3% %
W 0.05% ThoTo, ZNHDOT —F LURKMBEORHEBEIEZ LI, BYLEW
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BN TICE T 5 OTA HHMEZ 5 XX 20 ng/g & L72GA ORERLEZ &
B7e 5k O CRMI L2/ 8. 95 N—k v ¥ A iz 2HEE OTA BIE
X, FNE 84 XiE 92 nglkg KE/MEATHY . WT N HLEITO PTWI X b K\
ETHo7z, PTWI L FTOEBREIZOWTOHLMNRY A7 hnEE b
oo (ZHLT74)

2007 F 0 JECFA IZ81T 2 Bl ClX, OTA OmMAERETF SRET S, B2
fEA N LA MREEGESE O FEBEEEEROM AN S MBIz, OTA ©
DNA ~DIEAIZ W TIE, OTA Xix OTA DR EHM A EHE DNA ICHAREA L.
DNA IR X » CHEBMICEEEEN RIS 5 & OFHUIME TE o7z
ZEkD, ZHETHREESNTWS PTWI @ 100 ng/kg (AHE/E A ZEH 4 2 B4
FIEFLUT 2 e ST, U 273D 7= OBINERZ 55 7-9Ic JECFA T
IZ. NTP ®7 v s OTA BN AMERERT —% 2 H T BMD LIk b, E&EW
7RI 2 S L7z, R B4t/ BMDLiofEIX., BUATORIME 70> TWDH 7 H (T
B2 BEM A6 & L7z LOAEL 8ug/kg R#/H &l L, PTWI RED -
DIZZMT 5 POD & LTRWME L X722 b 2o 7, (R 198)

(2) ERENARREE (1ARC)

IARC T, 1993 42 OTA ORENBAMEIZ OV CEHli 21T > T\ 5, (B 3)
OTA ORAFEEIZL Y ~ 7 A DOMERE TS O3 A2 L |
e~ 2 LHEREZ » MZEBUWNT, BB R IE K OV HE R g 0 8 A= B EE A3 800 L
2o OTA X, WL O OEMFEICIHS VT, Bt BEE L O miHl1EH
k%S LT,

t MZEBWTIE, OTA Ol <{FEE L Vv o #AFORE % & Zi1bd BEN
EDOBHEMEIRIR SN TWD, 2l UG T, BREE &R BRI RAET
HNANRLIHE LTHLNDN, TNHORFIZE TS OTA OMHREN,
BEL T ARWKBREEOMPEELY @holc b T2HERHD, LL,
OTA Ot MZBITFDEIRBA~DEEBIZONTIL, FIACTE @477 — XX
ol b ST,

PLEX V., IARC TiZ OTA X7 v—7 2B (b MTxt LIED ANMED FTREM:
bo) LEHhEiTz,

(3) ERMEMZTEHE (EFSA)

EFSA X, 2006 4FIZ OTA ORI # 3 L, LLFOREREZARLTWD, (&
1 200)

MO FT — 2 0Bk, OTA 1%, AT U EEORFERIRIZ ST 5%
g B M OV R 08 AU D FIEIC B 5 L T WA TREMEA R & vz, LrL. 2
DOESLT =X IAREETHY ., OTA e M L TRIREZERN & LIZRR
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IIWE T D LT DREIUT IR Do T2, ENAMERBRICE W TR, OTA 1355
SNTETOIYBICEREZ R L, FEERERE L OEITIERIE 2 #% L
Iz, BREEFOREIIHEKFHTHY, OTA NEIEMMKICER T o720, &

(EFEWIR & BABI L Tz,

P EORBEIZIZ, BEOM AN, AR R 7B 3 E NS DNA #1E
FONEnEEE L TR LD OTA @ﬂﬁé:/)b\“(\ FHRE DO ER LIRS 3 BY
HBLTWAHARBEN RSN TS Z &, £72. OTA-DNA AN &#H Db
PR EE CHETE TR L, EFSA 1%, BEICESS FEEHEA L
T OTA ©V A 7§tz EhE L=, 7 XIZBITF 20O BHmE~—h —12 3>
< LOAEL @ 8 ng/kg AH/H K O RHEFEMFRE 450 (FFT a4 FI 7 R 34)
OFEZE : 2.5, PN S  EKpEhiEREZE « 6, {H{AZ : 10, LOAEL O
ZED BN 3) ZHWT, OTA (Zxi7 2t A EFEIE (TWID) 120 ng/kg
RE N E I T,

I—a v IZBITAEENSD OTA HIF<ZRICEH L., KT Tk, Bl
D OTA D[ #1E < TEIL T T 15~20 ng/kg REH, mm%aﬁﬁéﬁ
i % AR LT A2 oW TIE 40~60 ng/kg IKRE TH - 7=,

. BRIZEITBIELRBKRR
(1)

BgERE
1996 FEICHATIHIBLTCWD U A >, B =)L BER. A%, AARE, o—
t—, 7RO Ya—  EMEFEOHE L OFRERS 12 S HF O OTA BEIZ
DOWTHENEmI N, RHRFIE, LF¥a2TF7—a—b—KDOA A F 2|
a2 —t—T60ngkg. ZOMDHHETIX 3 ng/L THo7o, Hia—k—10 K
9 AR T 28 ng/L D OTA 23 S 4v, O RMEIZ 1833 ng/L THh o7z, A
VAR ha—e =012 iR d 12 MR T4 18 ng/L @ OTA 23 S 4.
BAMEIX 63ng/L THHoz, VX a7 —a—b—10 RIKIZHBRHERARR CTH -
Teo BRUA L, A SN 36 F{RH 15 ik 5 OTA Ak S, 4 &V
T GRAERET), 77 U RE (THREET) KOHARE (138K T 3HK)
WZENFENEY) 47, 77 KON 4 ng/L @ OTA Bt s, 7 AV BFE, 4+ —
ANZUTEE, FUVEKOET 7Y HFEOTA IBRHBARB CH-T2, A
TA v (BRI, a8 A (5BIEF 3K KO\T Ly RUA v
(7 BRIK 2 IR) 262N 6, 24 KON 6 ng/lL @ OTA 2 &
oo Fio, EEE—/L (14T 10K ROMAE—/L (6K 3HK)
NHZENEI Y 10 O 14 ng/l ® OTA B Eniz, 7 Ry Y a2—AT

34) (LW D AR & DS, ALFRWE DMEN CAROERS TICE L%, BERBICED K

Jito

35) 90 g% 140 mllZ¥AD L CEF & Sz,
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X, R7 RV — R 9 iR 2 B2 5 %) 6 ng/LL @ OTA 23 H S hv7=,
H7 RUYa—Z 3Kk, mHERARETH o7z, il 5 RIEE T 6
6.82 ng/LL ® OTA 25t Siv7z, Belf, Jai, HAEEST 16 MR CTlIm R
AR TH-T-, (B8 342)

AARIZBWTEEDRY A 31 AL OEAY A > 28 HiAZ H\WT OTA 28
HESNT-, TNEN 5 HEND OTA M S, KEfEix 0.03 KT 0.022
ug/ll ThHotz, BHBFRIL, RUA L ROAY A TEREHR 0.0058 KX
0.0054 ug/L Th -7, (ZH 392)

2004 25 2009 FAT TRAFEFFAAZE L LT OTA 2375443 % Al g
DB 5 29 dhH. 2,093 RIFIZOWTEAF O OTA 75 Y SEREFR A 23 Fhit <
oo KEBOLEBUTHOWTIEENER TR TRz, 29 fEH 20 &
HIZERE FRL Eo OTA S, EERENRbEPST-DZaa 7o
98.7% (BEtE$/ ik : 77/78) THV ., LT, /£ > AKX ha—k —98.4%

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

(46/84) . /NE¥y 50.5% (111/220), = U 7 ¥ —45.2% (14/31). 71 %
44.0% (22/50), VA > 31.7% (39/123), A =—t—H 28.6% (6/21), A4 —
k=L 28.0% (21/75). kA F 7 14.8% (4/27). KFE 8.0% (2/25).
FAE 4% (1/25) ROa—r 27U v 25% (1/44) Th o1z, FHHED HER
BN T=DX, a7 A=k ORaa 7 TENEN 1.58 KT 0.84 nuglkg Th
o7y KEIXA—FI =, L—XU KN 7T o X —TFNEi 13.30,
12.50 &N 9.67 nglkg LD BIZHERT 5 L mhoTz, oKk 110 Bk, A
W 21 BRIR, A — ha—2 50 R, Ay Ta—r 15 Kk, = —r 71—
45 IR, FE 10K, Uv—a 8 26 ik, 7 KUY a—R 44 R RO
B 22 BRIFIZEBWNT OTA IFEERARM CH- 72, EEREFIL, ©—LT
0.01 pglkg, 7 R Y a—AKONT A T 0.05 pglkg, ZDMOEHTIE 0.1
ug’kg Tho7-, (B 393, 394)

2005~2008 FEICHMN ML EZE SR ML EHERBEHE L L TEW
THHSHIZIE L TWAD RSO S BIGYREREFHENIT E A EEI TV
B2 OIS, OTA NEYRT HAREM D H 5 18 S A . #F 782 MiAD & iz
WT OTA VG EREFIEN LM I N, 18 dMEHOWNFRIX, AV —7, FE5,
B L O AR v, fEES, RREE (&, L), RS (45,
AT IR (A, g Mg & OVWlR (A, L) . BHEEEH N— 758,
Wk, NE—T7 = FEROSRAF &S, EFEH, UEAOTEZ W], F
Yoo R EE W8 R ROEME RS (K947
N—>%Ete,), YU T AWRNCEOMM T TH-7, OTA 1T HPLC (2 &
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DEE I, EERFITNEMITEMIZIBVT 0.05 ng/lg, £ OMMORMTIE
0.5 ng/lg TH-o72, OTA BN EIN=DIX 782 MiAD 5 H 9 Bk TR RIT
1.15% &k o7z, OTA 5RO EEIL 2008 FIZHEA S BHEEH N— 7%
?® 110 nglg TH oz, ZDIED>, 2005 FFITHEA S UZHCEE 5 ik 1 KD
23712 0.7 ng/g. 2006 FEIZHEAN SN BELAAN—73H 10 RIKD 5 5 1 ik
12 0.8 ng/g. 2008 FIZHEA S TR R AL 45 MR 5 MR K OV Ol L i
IZFNEH 0.5~6.4ng/g XX 1.0ng/lg ® OTA 2’ Sz, SRRV (4,
IR RO & O\WR (4, InTd) § 172 BRIEICEB W, OTA 13
FRAAKmM T -7z, (M 395,396, 397)

2005~2009 4F & |2 EEMOKPER 12 X 5 EPEREFAD OTA &8 FRER A 2 i <

NTW5, REOHE., 2005 FED/NE 1 RIKTERRMAZEZ S5 OTA K
HENTHWDEN, ZOMOETORKTIE, EEERBARB TH-7= (F 21),

x21 EERKBOAIVS XD AGFEEEREOHKR (2005~2009 FE)

i H R A EERSERRA KR K E FEHE PE B E
% |(mglkg) [0 s |(mg/kg) | (mg/kg) |(mg/kg)
EE @® )
S 2005 98] 0.00030| 98| 100%]| <0.00030 0 0.00008
(Z%) 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
INEE 2005 99| 0.00020| 98 99% 0.0007/0.000007(0.00008
(X%) 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|100f 100%| <0.00014 0 0.00006
0
2009 | 101} 0.00016|101] 100%| <0.00016 0 0.00007
2
K& 2008 20| 0.00009| 20| 100%]| <0.00009 0 0.00004
(F52) 0
/N B A {2008 10 0.0003| 10| 100%| <0.0003 0 0.00010
(k5 H)
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FEHEINUEE - BARFEEHEMFAES
OTAFEANE (%)

Z13¥ 2008 | 20| 0.00023| 20| 100%| <0.00023| 0  [0.00009
0

(¥4 2008 | 10| 0.00011| 10| 100%| <0.00011| 0  |0.00004

(i H) 0

W 2008 | 10| 0.00013| 10| 100%|<0.00013] 0  |0.00005

(i H) 0

b 2008 | 10| 0.00013| 10| 100%|<0.00013] 0  |0.00005

(5 ) 0

1 RRITEMOKEE K 14—23 FE  EEZREONOESAEERNEOME (R
398 b B AL ZAE B 2T TER,

2 2 ToOMmBIZBWTEERBRARNNOREHLD 60%%2H 2T\l ek, LT L)
(2 GEMS/Food 23779 HIEIZHEV, EHEEO KR U@ EHH L=,

PEMEQ - EERFRMOREZ 10) & LTHH,
FIEQ - M BRI O 2 iR R & L. SRR L B2 i B IR IR O i
Ea g BRM L LTHRE,

© OO Utk W

Lo W W W DN DN DN DN DNDDDNDDNDDDDDNDDN M e e e e
W N R O © 0 00 Utk W HO OWOWO0O Utk W+~ O

HRIZBWT, 184 ADOfEFH (B4 130 4. &Mt 54 4) oMfiE+ o OTA
IREEDNTAN B2, 1992 4F, 1994 4, 1995 £ K TN 1996 FFICHI L7zt i
15D OTA IGIERITEINEIL 96%. 38%. 93% M TN98% T, RIAD 85%7 OTA
Bt Tdh o 7=, BHERAROSEHEIL 68 pg/ml, % O#iPHIL 4~278 pg/ml TH
ST, HEOERE, OTA X, ElZV Ay, E—AEOT La— Vi, a—

E—MOEMEI VRSN EFEEDITE X, (B 342)

(2) T HEBE=E

2010 I EA BB FEMIEE LT, FEmEr] (1~6 . 7T~14 . 15~
19 M N 20 L B 4 BEE) o SEIE &K OHTIR O 2004 25 2009 4

DHETE

WZTFTTD OTA (Y SEREFRAERE R LV . OTA OREMEE AR TE

L— b,
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FfE R A 22 IR LTS,
1~6 B F COEETRE Y

L722niga X
A 5 pgkg ERETHVFIVAZEEL T, HAANIEBITS OTA &
<BENREUVTINVREERAWEYI 2 b—va L0 H#iE Sz, OTA
MEREINDEBZOLNTHRESNIZEL 29 B H. OTA {GYR Do Tz
Bz bR< 15 MBSOV T, FipEilcanBRELfiE L, BIREN 2R
D 1%RBDOIFHEICHONWTIZY I 2 b— g v Oxtgst e Lz, TORE, B
fiza—b—, fia—bt—, AL AX L ha—k —,
aay7, E—=A KR —XD 9 HBIZOWTERIE BEMFHITHWY
LHYH TN T = BNERE LT, OTA Z X FEaEDH#
FEEX B ClE, REXSZD O—HaEE < FERIL,
B, FO%, EMN ENDHICLEN > THREYZY 0 — RIS BEEITKT
T 5D, 20 Ll EOMEE TIIFE R ER Lz, OTA OGEGEN 5 ugkg i 2
HEMTIZEALE RS, ETEYRRELZRT 50 /N—& X A EDO IS
0.08~0.14 ng/kg KE/H., &Y A7 OWHEHR (95 X— X A )VHE) O#HiPH

HAEZ., Nk, Fa=



O i W N+~

FHIRINUE - AARFEEMHAES

OTAFHIE (%)
1% 1.20~2.21 ng/kg AH/H Tho7-, (M 393,399 B ARIZENTIX, BIRT
EE Y A7 OMEFIZBWTH, OTA #iE  TFEITERWHEGHE R & 72 o 7228,
OTA O ERFEARHITIBE L LABRN TR IEHOEEMR OB NEICAT
L. OTA OFYDOREIX, [UEEORELZZITROT W LITHENLETH
2o
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FHIMRINUEE « A AT
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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FHIRIN O « AR FEMRAES
OTARH & (%)

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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oMU - A AR FHMHAES
OTARH & (%)

<, 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
50 pglkg RE/H & TN5 pglkg (RE/HIZHY) Thote, —J. 77X &ZHW0
78RR TlE, 40 pg/kg KE/H OOTAZ 2F-M#& 5 Lok 8L, RME
ZHECHE DMK, EITHEOBREFEIZAONTZN, NADOFHERITRD b
o,

BLEEERBR T, BB TORERERIIREI N TRV, il sz
AW TR B E RN RSN TS, £/, F 7oAV 2= Ty k
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(gptdelta) % M\ 7zin vivold s MEalii CIX B NgREE 7 E S ICDNAD R 2K
BRPBH STV D, FELIZRSEARERITRD bR h o T,

OTA X IXZ DRHW B DNA L LG HES L TRIEEZERK T 5 228G 2o
TIEHEAHTH D, Bz AW NS T > lEE O 7 % ~DO0TAR 5
IZ X 0 DNARHIMEAR BRI S - &3 @b S H 503, B A TIEZ O IEN
FFEI N TV, —J7, [AEOREB CTDNAMIMER BRI S ol & ®
WELHY ., T2, BH TV LEEOTAZ &5 L7=# Bk Tld. OTAODNASF
RIS 2oz, ULbEX Y, OTAIZT v kOB IREEE s & A7 12 K2k
EREFRTHLODO, TOERANDNA~OBEZENRIERICER TS Z &%
ARTRELIE eV, Lo T, OTAZEBEHEERNAME Lf5mT 5 Z L 1XT
W Bz, OTADIEELEFRERDADE L L TOA D =X L T,
AR IO 7= Ao, FAREEEGE E TR b= ADOEA . LA R LA, I ha v
U7 OBERT. MAPX > —P%D Y VSN REOEN, T2=LT =
VIRNAG KBS SR, & o7 GRkBEEIRE . B A b 207 & F LR E%E,
DINTFEORD LA RFRRNFE L TCWD ET2HRENSZHH D, DM
REY, BRREEEESTIEH., OTAXIZOTARH Y BADNARH A Z KT 5
BREERDNAWE TIE72 <. DNAIZHEMICER 3 2 IEEEEEB DS AY
BEEBEZDZENRYTHD LW &z,

b hA~ORBIZBEA LT, 2V 2 B AR BE R QAR #R R IES & DIE 72
BREIZOWTOHAIL, 7V A b7 BEOMOBREER L4z, OTAL Z
NHOE NOEROERTH D REENRIBIN TS, LinL, OTAZZH
LDt FOEFORKME Th D LG22 & DTE L+ BILIES
LTV,

P bZEsE 2, BRLeEEEAIE. OTAIZDNAICHEICIER T % I8
HHEREPAMETHY, TDIZRETHAIENAREBTHL EE 2T, 1B,
OTADE FZxtGe L LzEAIER O TRY . HEKSEROBRFHIF A HE
PRERNIRNT En D EERER O RS AT IS T B & E i L 7=,

IFDAFEIZE LT, £l 55 5N LOAELOR/IMEIX, 7 & Oz
PEEMERBRIC 1T 58 nglkg IKE/H Th -7, ZOLOAELIZ, RHEFELRE500
(FEZ210, fEAZE10, RNAlpy 72 BiEE 2 fRiE & L7ZLOAELEEHS5) ZwH L
T, OTADIERMN AwEICEI 95 TDI% 16 ng/kg (KHE/H L% E LT-,

FERAMEICE LT, EDBAMEIZET 2NOAELZ AICTDIZRET H 2 & &
L. NTPDZ v b ® 2 HERFEN AMERBRICIHB VT, NOAELIX21 png/kg (R
GEB5EIREG-. 15 nglkg IKE/HIZHHY) Tho7eZ &b, ZONOAELIZ AHE
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EZE1000 (FEZE10, EAZE10, BAIAMEL0) 2 LT, OTADOFREN AMIZ
B9 5TDI% 15 ng/kg {KE/H L iRE L7z,

ARIZEBIT DaE{ BREEHET 2 HMT, HiBELTWDIEMLFDOTAISG Y
FREFH AN 2004F ~2010F I/ TONT/ER, =237, f vV AX v ha—k—,
Faab—h NRZ HAREBEE, L—Xr Ha—tb—, Flia—t—KOQ
INERR T B 50%LL EDOBEE TCOTADM RN Sz, BT avaikz v
ab—ya A D HER SRR ENOERE N2 O—HOTAZIE Fi&E
X, 1~ E TCORE TR EN->T2n, EHNREE RT 50—k Z A )L
Tl30.14 ng /kg RE/H, m Y A7 OHEE (95— Z A LfH) TH2.21
ng/kg (AH/H Th o7z, 728, 20056F-~2008F 12T &L DOTADG
YuRREFHA O R, BRGSO CIIR R R TH - 72,

U bEDmT<{@EEOHEFRER I, BURIZBWTIL, OTAO#T < EEITE
VAT MEEEICBOTHAERE LZTDIZ FEl>TWd EHEEESND Z &on
5. B D OOTAOBEN — R 72 B A N ORI B % KT 9 Al etk X
AR NORE AV N

7235, OTAD ERFEARHIIR R D2 EBRMETITERR ZFEORIEM L OR G
IZAEF L, £72. OTADOVBYOREIL, [UEFEOREELZITRT VNI Lk,
U 27 EHEBICB W TERIRILICOWTOE=2 Y 7 &2f7o L &bl B
IEEIZOWTRNT DI ENLEE LN EEZ D,

<A DFRRE >

OTA OBIFIC BT DN A T = X LT 55— DOIE

OTA ONA F~—H = L HFPE ORI FEHM (kT o OTA K OMEH
Wi FE DR E)

OTA DOFEFEREIC SO\ T DEFRT — X DIVE

A% OTA VG IEET — ¥ DILEE
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FHHENOTE - AREFFMRAES

OTARH & (%)

<B&FR >
[ AR

4-OH-OTA 4- ERaF T4 7ThRT A

8-OHdG 8tRuXT -2-TAXTT I

ALP TIVHIVKRAT 72 —F

ALT TI7=T X)) N TUARAT I S—E
AMP 7T = )VR

AST TANRTGX BT I ) N T AT 2T —F8
BEN 23V T R IR REE

BMD Ry Fv—7 F—R

BMDL BMD D{E#E T FRAE

BMDLio0 BEEEDY 10%H8h09- %5 BMD Of5#E T BRAE
BUN A pRFREE SR

C3G T =V 0BTV au R

Con A aJF Ny A

CYP v 7 A P450

DNA T A F U R

EFSA R B i 2 A B

Endolll T KX L7 —F III

EPA KIEBR B OR 5 T

ERK 1/2 RSN 7TVl —E 1/2

Fpg ANVLTIREY IV DNAZ Y av5—8
GOT TNEI AV el T AT IS —F
GSH S A A A VA

GST TNEFH L N T AT =T —8

yGT YINEINVENT AT 2T —F

HDAC LA T T T T—F

HO-1 NI X —E1

HPLC EREIR s a~ NI T T 4 —

HPRT EARFYF T RARI ARV N T AT 2T —F
IARC IR S AIEZE BE

ICDH AV T PR K R SR

JECFA FAO/WHO & [Fl& SIS i
LAP AT ) RTTFHL—E
LC-MS/MS WK o~ N 75785057 NERSHTEH
LDso P ES &

LDH FLER LK SRl

LOAEL o/
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FHHENOTE - AREFFMRAES

OTARH & (%)

LOOH JEE e Re~L4% R
LPO ERERIE] L (AT
MDA ~n YT AT e R
W R e
mRNA 555 RNA (U RER2)
NAC N-7EFI-L-v AT A
NADPH BEIM=aF U TINT T 2 U XI VA TR R
NK FF2TNFT—
NMR ARSI
NOAEL LR
NTP KEEFHET 7 7T L
OAT1 T = N T U AR—F—1
OTA X7 hxT A
OTB X7 X B
OTC X777 X2 C
OTHQ F 7T hXxToong Rax /) v
oTQ FTT RF¥TUX
OTa F7 7 hxTvra
PAH NTT X EIRE
PB 7 x /)N )LEH— )
PCNA HE G EZ T
PCs HNR= AL S X7 E
PEPCK RART ) —LELE I LRF S FF—P
PKC 2RI ExT—E8
POD Point of depa]‘rture(@li%%ﬂﬁﬂ%@@% ERET HEEOEME
B BB D FEHE & 70 2 38 s D)
PTWI 7 E KM 2 — i [ B
RNA U NEZE
ROS E ey
RSH LRI ET A —
SCOOP Scientific Cooperation
SOD A= IR—=FF Y RUALL—F
TDI M — H IR
TmPHA INT T X RO FRANE f KPR &
tRNA % RNA (VU RERR)
Ubd aEeXF D
UDS AEH DNA A1%
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FAO. Worldwide regulations for mycotoxins in food and feed in 2003: FAO
Food and Nutrition Papers 81. 2004; 1-165

EC. Commission Regulation (EC) No 1126/2007.
http://www.fsai.ie/uploadedFiles/Commission Regulation EC No 1126 _20
07.pdfEC. 2007

TARC. TARC Monographs on the evaluation of carcinogenic risks to

humans; Vol.56: Some Naturally Occurring Substances: Food Items and
Constituents, Heterocyclic Aromatic Amines and Mycotoxins. 1993; 489-
521
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