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BRZEZERIL. BAREEEZESN A LOHEr¢I1T O B E M S LT,
F7 7 hEv A (OTA) OEMIERFERHZ T L7z,

S AW BREGE N, (ANENRE, SrEmiE. HAMERME, BEEME. BBA
P, ATEFEAEM, BisErE. fREE AEEHEICETL 6D TH D,

OTA L. A. ochraceus. P.verrucosum =0 FEDEIC L - CEICEHTREY) CRE
EINANOET, #fE, a—b—, aa7, B—, UA VERELAAEMNTOTA
2 LB BB HRE SN TN D,

mAMFEERER ClX, OTAZ#RE L EREFWHEO 2 CIZBW CRERRENTR
Do, BlESEESNEINE ORI, EALREAN BRI & OMER
UToABREA - AL, FRAIE OZEME R O EEE b A bive, 7y RROWT 21Tk
WT, ZTHEB~DOTADEZIIHER R EHEUKTFICTH D Z &R
ShTnb,

BT - BRAMEREBR CTIX. TomBICOTAZ R OG5 & EIHEDOE
BN I I A LT,

BEEERER ClE. n vitrok Win vivolZ B COTAIZ X 0 YetfRE 2558
DHATWDN, BILFDRIBNER I SN THny,

BRI OV TR LICER., BiZeZEE 21T, OTA X DNA IZfE#EY
\AERT 2 FEEIBHER D AME THY , TDI ZRET HZENFARETHLH LB R
72,

OTA DIERENAFMEIZ DN T, FilBRIZ WO TR IRV A E TR BT822,
740120 B M SMEEERER 31T 5 BRO FRIBHERE DK T L OVRANE R A
DATHEM G 0 . /N B (LOAEL) 12 8 pg/kg KB/ E ClooTo = &b,
FHEFARE 500 (FEZE 10, fEIRZE 10, ArRFHRBEELfEE L L2 LOAEL f#
F5) %ML, TDI % 16 ng/kg A8/H LR E L7z,

FANECEE L ClE, B AUMEICEIT 5 NOAEL 2K TDI 235 E3 52 & &
L. ¥EEZFHETT 7T 25 (NTP) OF v Fd 2 FEREZENAMERBRIZBV T,
NOAEL 1 21 pg/kg K& (8 5 [Ei25. 15 pglkg KE/RITHYS) Tho7-2 Lh»
5. THEFELRE 1000 (FEZE 10, EAZE 10, FHBAME10) Z#H L C, OTA D%
DA EES % TDI % 15 nglkg AH/H LRE LT,

AARICEIT D REBELHEE LIER, PR REL T 50 ~S—k 2 Z AL TlT
0.14 ng /kg KE/H ., U A7 DEEE (95— Z A /VE) T 2.21 nglkg &
H/H Cholz, BRIZBW T, OTA OEBEITEV AV HEEIZBWTHLAHE
RELTZTDI Z# FE> TV EHEESND Z &b, B b D OTA OER—
X7 B AR N ORI AL MAFTRIEEMI IRV E D EE X Hid,

728, OTA OERFEAREIL, 2o 5EEFRMTITRR HDTEEO B I I
AB L, 72, OTA DFFLRORREY, [UEEOREZZITOTWI b, YA
GRS BV TIB YR OWTDE=Z U L V%179 & L bIT, B
WCRRRTT D Z ENLEFE LWV EE XS,
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1. #1248

BMEETERIT, VAV EHEEED OIRE LS CR MR A%
T30, BODOHW CRMERELZENMEZITOERHELHEL TN D,

ZOFEMBEHFICONTE, EROBE~DEENRKRENEEZZ LN HOD,
BEEREOEEOLEENE VS O R OFHE=— X0 F s &m0 & s
L5HODFNE, BMEREENMOELENREVEZ I LN O EEHE
EHMAFHESNEBEL, ERNOOER - BMOFELRE LT LT, &
MEEFEEENREL TS,

2009 F 3 AICEMBTEEZEETIE, A7 7 v Al [T4F =/
L=V RR=AL =) RO TEAFOEFE (Ae R, BEe ) &,
HOABMEREZETIMAITORBUEL L TREL, (A7 T v Al KONTT
FX =N )=V ER= N ) =] IZOWTE, 2 UE - BARFEEEM
FESCHEFRLITI> LI,

(F7 7 FXxv v Al 1220 TIE 2008 4 10 A 14 HICBME S 725 9 [A]
N0 - BREBEZHEMAES COERIIBWT, [T4F =1L/ — LKW
=NV =)V OFFEORETHZEEIN, B 1TEHNIOE - BARABEH
FIFAE2 (2010 4£ 6 A 18 HEAME) ICBWTC [FFF =1L /) — L E =
N/ =)V OFEETORY FLORKT LI D, REMHES)
LERLFBT HICE ST,

2. BITIREIFE
(1) EIRRFF
BE, BBEICBW T, &Lk UEAER E BICAHZ T FET A
(OTA) ZEH9 A EMEMEORE TV A 7 EFITLR D BRI B S 137D
TR,

(2) ENEFORAMXIIAA K4 U1E

OTA ®t FEBFRIZEICEELEZEZ LN TS, (B} 1)

a—F v 7 AREATIE, 2008 FI/hE, KERVTAFIZBITS OTA
DERIEEME L 5 pugkg EEREL TWAH, £z, Efii#iEl (Code of Practice)
LT, [BEOOEBYROMIE K OMREIC R+ 2 EfifE (427 7 b¥
VABT IV 7RV ORI N a T HICET A REEZED) |
(CAC/RCP 51-2003), [T A > DAV T ¥ v AKX BGOSR K VMK
WU B9 % Ehifia (CAC/RCP 63-2007), a—t—DF 27 T hFI 0 Al
K DEGDOP I K OMERUZ B+ 5 Ehefidn (CAC/RCP 69-2009) Kkr =
AT DF 7T MxT L ALK BIE RO R K OMKIBIZ BT 5 Fha#id) (2013)
ZED ., FENTK U CTHHEYRIBER O i 2 FFUNT T 5,

EU Ti, #EUANAOBHICOWVWTHEEME (EC #1H] No.1881-2006) 73
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BEShTVD (1), (B8 2)

=1 EU D OTA E#E{E (EC Regulation No. 1881/2006) (ZH 2)

& A R FEVE(E
(ng/kg)
FIMTEIE (2 AR NEETe) 5.0
BRI TS (N — 7 — FE O m T #258Mm T
B IR AT EE ARSI NSNS D NE T 3.0
T o EEL)
FLT Ky 10.0
RERIL 72— e —E RO OkEEa—v —%2Fk 5.0
<)
KEtEa—tv— (f VvV AX L Fa—k—) 10.0
A (5% LD Y Fa—)v), BFEDU AL 2.0
TawTA Yy, TAS— A 2.0
7K % a—A 2.0
AR — 7 — FROSNE M TEEEMN T A5 0.50
FLIR W ER A 0.50
¥
a9 U
FI X7 15
RV
i SR/
A% | 30
(T, BETE. hA T2y 80—, (2014 4 12 A 31 H£ )
T H) 15
(201541 A 1 B2 D)

FREEREETRRSA 15
HE
HER, BEA%E 20
H B IR (BB B OVBE 138 ) 80




II. FHEMRMEOHE
1. &%, 27X, 2FE. BEX
OTA 1%, Yk RaAg V7 a X L OEREHIZ, THADIIIVERF L IVEEI
LCT7 2= AT T2t RT I REE LD THD, (B 3,4)

(1) L%4
CAS(No.303-47-9)
i 4 :N-[[BR-57u1m-34Yt Fu-8t RaFi-3-AF/L-1-4%
V-1H-2-R T -1 A NI NVR =] - T 2=V T T =
¥ 4 : N-[[(3R)- 5-chloro-3,4-dihydro-8-hydroxy-3-methyl-1-oxo
-1H-2-benzopyran-7-yllcarbonyl]-L-phenylalanine

IUPAC
1 4292 [[BRA-5-7ur-8t Ru¥ki-3-2AF/L-1-4F /-3,4
e RaAf Y raRrA AV R=]T R ]8T == v T N
Vg3
4 (29-2-[[(8R)-5-chloro-8-hydroxy-3-methyl-1-oxo-3,4
-dihydroisochromen-7-carbonyllaminol-3-phenylpropanoic
acid

(2) 2F= : C20H1sCINOs

(3) 9FE : 403.82




2. BRI

(@) MR : EREEL R D, BRMART ClIfka®EYe, 7l U ERF Tl
FERELE T,

(b) A& : 169 C

() PEHEEEE : [al?y! - 46.8° [c=2.65 mmol/L(1.07 g/L) 7 v v k)b LK)

(d) D% TF—4% IR 227 kb, UV A7 kL, MS A~ LK ONS

ok UBRBERIETE (NMR) A7 FLVORERD D,

() WEftE : 7unmkRiL L, =X ) —)b AX ) —)LROF LU,

() ZEME  BE OPFEEM T C—EHoMET 5, WK 2 BRI O R R
MU D AR CUEET 5 LI T 5,

(g) WtE : BRtE LA © pKa=7.1 TH 5, (B 3)

3. EELEY

OTA %, Aspergillus J& &% O\ Penicillium J&\ZJ& T 2D RIREIZ L - T
FEEESNDN, BIZE->TULOTA A, 47 7 h%2 > B (OTB), A7
7 hx T ra(0Tw) EOEZRKEZEAEATLIHDOEHLH, TVHEKRED I B,
BaRGROBENL DT OTA TH Y, OTB 2 RICHKES 3, £ OO FE
I ESNDZ LIFENTH D, KEEMICHIT S OTA OB ARIFEOJREK
ERDHFEERIRE OO L NERERFEICONTE 2 177, RIRIND
LBV, OTA FEEAREITEE ) b RBINHE CEELERIREIED K Ok 2 72 & b
THEEFT 5,

OTA FEAHTEIL Aspergillus J& D Circumdati i T 5 A. ochraceus, A.
westerditkiae X (N A. steynii, Flavi#iTo 5 A. alliaceus, NigrifiToh 5
A. carbonarius, A. niger EEAE (¥l A. niger. A. tubingensis) I ONZ
Penicillium J& D P, verrucosum X% (X P nordicum CTb 5, &FEEL~DEHE
DIFEGLT, FNENDOERE, BELRDIEEY IR IR S OR RN, PR
AROFEESRME (RE., BERL) IZLoT, RESERD,

e Aspergillus O Penicillium \ZJ& 9 % OTA EABEDBFEIZOWT
X ENENEHE LR E LR CBIEDORAIZE-> TN D,

Aspergillus J& Circumdati §ilZ>W i, £ 7 7V 4T A. ochraceus
IZBWT OTA EARPHER I NIHE, 1972 FIKE (B 5HITT, YA
ST\ A. ochraceus B RE (Circumdati §i) @ 9 & 7 f (A. ochraceus,
A. melleus, A. ostianus, A. petrakii, A. sclerotiorum, A. sulphureus X
A. alliaceus) 22\ T OTA EAEDNHREINTWNWDL, ZOTHEDOI L A
alliaceus \ZOWTCIX. ZDRIZ A. flavus 72 EDOT 75 ML VEAENATE
95 FlavifilZB I3, 728, A. melleus, A. ostianus & (N A. petrakii
D 3FEIL KT DIRFET OTAEABRLZFL LW ERHRIN TNV, E o,
A. sclerotiorum F; (N A. sulphureus 2OV T, 5 TORBHBEE R
< OTA DEAELENTH LD, BT O OTA (HFLRE~DFE 13D 72
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WEBZX LN TWA(ZER 6),

Ea—b—EHO OTA HHRIZEET 5 L S5 A westerdijkiae K1 A.
steynii 1375>>T A. ochraceus \ZZ FNTHEY | HiLIZ72 > TIERERI RO
E7pENE LB, EBIREODERICL > T, A ochraceus & XHIES 5
X275 12(BR 6), LI -> T, ZHETHEL D OTA HARIBYZ B
HEETIX, A. ochraceus DFEL DI A. westerdijkiae, A. steynii & F
NTWAFRIEEERH S, o, M7 7V IhoifE SN OTAEARE T, B
[FIE I NTRER A westerdijkiae & —E L7z LWt C\Wb, BARTIE, 7
&R OEEFH G458 LT- A ochraceus 1> 5 Ec I OTA FEANHE &
USSR 7)., IRWT, EEXRNLDBELT- A ochraceus \Z>\W T OTA PEA
DERDH BN TWAH(ZH 8,9, 10),

Penicillium J&® OTA FEAEIZBET 2 KM OME X, 1969 FIZH FHIZE
WTCANLISBEL 72 P oviridicatum ODERIZE D HDTHDH(EHE 11), £
D, P viridicatum O 7)>OVEEAIZDOWT, ZEOBEKROBRE TN
TR, EFRELEE DR EDOIEIL N OTA KUY Y = OFEANME

OB (EE) 7226 3 o, OTA L FU =V AEALRY P
viridicatum 1%, OTA &> NV = DFEA 2T L LESE, U, EEEZOD
T aEEE LT HEE%E P viridicatum 11 % OTA OB DOEAZ E L LR
INAH BT LT HEEEY P viridicatum I L L 538 L 7-(Z R 12),

197941272 Y | P viridicatum III1 B3 P verrucosum (25 S 7= (2R 13),
1987 FiZi%, IIAUZHS>W T P verrucosum NIEE4 & ST (ZR 14), L
7o T, ZOEFETIX, OTA ZEAT 5 P viridicatum 13 P verrucosum
W—HEShbZ & Erolc, & TAD, 2001 FiZ72 Y P verrucosum @ OTA
FEAFEICOWT, ZRREMO 707 4 — N2 RICHBF S NER, P
viridicatum I1 B\ ZFEYS 5% OTA- > NV = PEABE % P verrucosum D F F
L., I ACHEYE TS OTA ODAEEAT HEEZHFED P nordicum &35
ZEEENER 15, ks, MR LR R - X7 u— AR ERH (YES)
DEFEEHOOFTHOE NI L > THEIITEHEEINTVD

PIED &Y OTA EA Penicillium O 453512 O Tl Z{J_ﬁwu oYY AW
72, 2000 FLLFTD OTA FEABEIZSWTIX, A. ochraceus DGH & FIFRIC
AT EETOULERD S,

BAETIT, ARBREVE D C. P verrucosum [ 3 | ZiE H s o Z 5 Hh
THEINAEEDO OTAJFEJR CH Y . P nordicum 1ZFEIZERINTHOT
— X7 ED OTABYR & S TCWb, P nordicum (&% > /37 THRIRE D

BWVERIBERAED b, KR (15°C) £ 20%DERE CHAEF LA

BECTh H(BHR 16), YES 5HIIZ 0~8%DIE & M L C OTA FEA % /7=
Ry BIREN 2% 0 & 12 OTA EEAENRKRERD , WARML THine
XD2ETHST(E]H 17, 0. NLAOBRFGERICIB W T P nordicum O
I H A ochraceus ENBEYRT 5 Z L RHREINTWAH(ZEH 18,19)

11



Aspergillus J& Nigri SiOEFEIZ OV T, WINHEFTNEL | BFEER
~BEOEEZK L, OTA EEICKT % EIR & 2RO K ERIMR
(xS 2 RVRETME S O AP RES B L T D, Lo T, LIFL
TG RERFHESEICBW T, BAay P EERE (black aspergilli) & L
THEbhTWb, ZOEEOF T, A carbonarius 1ZLULETH & BAREIZEE &
NTCWFETH L OTAEAICEE T 2T 1995 FE 1 & A Th 0 (Z/ 20),
NPT R UL VAT RUVBREOTF LY RUEOREREFEW N A=
—b—HICBIT2EERFRERE & L TRESND Lol hkhoT,

2000 FELARE, VA VT KUK A > @ OTA BRIBYICEE L T,
RIVRTN AL T T AROA XY T Zhatd &3 2 AR 56 E
A=A RNTFZUTHWRNCHEKDOT A AT Ry AERIZEET 5 EEFHE N EE
SN BES Tz A carbonarius EIRS WO IV R OTAEAREZ R LT-,
(ZHE 21,22, 23,24, 25,26)

—F., a—e—{ETIE FK. W T YT KO 7Y A Oifgk 800 m L
T OBEMI CHREE S b0 7 A XFEIZ A. carbonarius DEGENME ST
W5, a—t—RFETD A carbonarius EI:DRESMIT. BIRLBEMRICL
HZMMIZH Y | F UBHE O 2 — b —AEH T L 1,000 m UL EO&EHIT
BWESNAT 7D a2 — —TTlk. A. ochraceus, A. westerdijkiae. A.
steynii % DMHMEE D OTA (FROERE L >TnWd, LrLRnb, 7
Ry X3 —b—#HE5COTA EAENRET AHIKTH-TH, BEH, +V
Tw oy, FEEMEDEDOEBEY CIL A carbonarius DEHEIMEL . OTA B
Qe 5KV, (ZHR 27,28, 29, 30, 31)

A. niger FEE AR (A. niger aggregate) |%. A. carbonarius & 3E\ZEVE:
BoO7 Ry kNa—e —|CRIEEET DI ENREWN, A carbonarius 1Y
LM EERERH Y | IBEICBIRLS LT 5, IHIT, £ 2 I1T7-T 89
WCESE, BEN LR EEEEOR MM VEMENI AT S, £7-. A. niger
FEEIRIZIL, A. niger DIF)>. A. awamori, A. foetidus, A. tubingensis
ENEENDS, IO OREIIEEFZIICHLERFICHIEFIZHELL T D
72O, ZHIVETO OTA (G YEERE Cld, A niger EEAR L L T—FE S,
FEARICELDDA I EIFFEREE LA W EDRERb T, L Lk
ETIETA AT RO 06 OSEEROFEICB WV TR SN L 5%
FENTHSE AN X v, A. niger & A. tubingensis %R T A AR L SHHRE
SNTW5%, (R 24,32, 33)

OTA BHARIBEYLICEI L C. A. carbonarius & A. niger EAIEH 5T A.
tubingensis D\WT RS OTA (FYBREICHFE LWL aHET L2 &
FEEL W, HIFVEIRREO 6 EOT RUMEICKIT 2 REAa Y Ul EEED
DAET RUD OTAFY L ORFEELHE LHERN G, RO X 9 72 55
ST o TS,
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1) A. niger FEEAIRIX, 7 R REOHBABEFEDO L TIZBWTEMR L 2 HERE
Thb,

i1) A. carbonarius DFEAZFRIL, A. niger FEEAE LD 2~3 FIK< . AEHEA N
5 INFERNZ T CHEINT %,

111) A. carbonarius DFAEZRILREIR & BEREIC L AIRE O & W o 7o R
B, HEBENOMERARDLE, A AT ANLI—B Yy \FEHO 7T
A ANRA NI TRAENEML, ]G L OHEERALNS, (R 23,
26)

7 KRG oBE S vz A. carbonarius, A. tubingensis 2 () A. niger® OTA
FEAE LI T D - OICIBEERBR 21T 2R Cld, A. carbonarius |Z5EHR]
TRED OTA ZELATHIEERNPIEFICZ RO LN, B TORMEIT A
niger BEAIR LY LIRS, A. carbonarius I3 7 K7 O OTABYRIZBIT 5
FELFE TH-oT2, (B 23)

ZDIEMT, Nigri8ilZix, A. lacticoffeatus. A. sclerotioniger® OTA
FEAFEPMONTWAEN, 7 RuAEAa—e —TH D OTA {(5H~DEF 512>
WTOFZRIERPFLNL TR, (B 34)

x2 BRIZBFD 3TV FFLUAFBRICEAET S
FEL Aspergil lus @R Penicil lium @MU DFESE

g8 F 2R IG R R 53 AR

Aspergillus &

Circumdati i

A. ochraceus B, BN, P ERr o RAE~EGE
T.OEH MIER. FERL 4 AR, RS

V—7, 7o, gpRE =
—b—g., @¥E (hoBH
%) . BRI,

A. westerdijkiae

A TLF VLT L FEE
W, H¥E, 7Py, a—b—
=

KE, a—avN HT 7B, A
ATV AR, A, XA
HE, A=A T VT, 7TV,
N AL T

A. steynii

A FAR TRy, Ak

— &

ANAL U AR AV T H
A SbhFAHE AR T Y
TN TABUTFY

Flavi &
A. alliaceus™!

ALF, FIH, ATV H
YAF, =r=7

KE, AxTa, ®E, A7V T,
TNV T HER, AR, H
E, 4—A 72U T, ~L—
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P il T 2RG A HBRAY S0 AT

Aspergillus J&

Nigri §i*?2

A. niger FE AR *3 B, BEN LA, FUERra RET~E
T.OHHE, MFEE, FER A R RS

fERFE B (T RY, b~ b,
B2 XX, == %) | Wk
RE o—bv—4, I hA4E,
BN, BRI, F—X

A. carbonarius

BHE, bvwmay, FEEE,
FER, hoxy, TRU A
FUU | R E, a—b—1
(v 72X | hhAE

KE, F—wu o] (MPELE)
Fa=UT H—F, FAT=V T,
HSEHR, 1K, A1 KRR T, #
A, XEFL, BA, —AFTY
T TGN, TABTF

Penicillium &

Viridicata i
P. verrucosum

B, BEM L, FYER S
V. UXTAE, FYRF,H
R, F— X 7 U — 4,
ir—%

BT (BRI 984 H)
b S ES NI 7R - S = S = e = AN
AAR, 74U BV

P. nordicum

SLF Hvxk. KH. KA
T, 00, M. D A,
F—2

HFHE . TIV—rF R, 3—ay
N, AV FEXRYT . BAR, £—A b
U7

*1 : S RIT Petromyses alliaceus
2 BEay Ul CEEE (black aspergilli)

*3 : A niger FEEGRIZIZ, A awamori

A. niger, A. tubingensis’s ENEFEND,

4. REDRERE

(A. citricus), A. foetidus,

OTA 1%, 1960 EROFIDIZE T 7 U MBI HIRERARBHOHELICET 57
BHEOBRRICEBNTC, BRELEDPOCOERFIC Ny ETuayhohBtsh
7= Aspergillus ochraceus (2004 E\Z A. westerdijkiae & FRIE) O &
LCHREII, 1965 FICHBER OHEREN R IN TS, (R 35,36)

OTA IZ L 2 BEY ORI B ARHROHMEIL, 1969 FEOKE O F 7 E
2 aNIOWNWTTH Y (ZR 37,38), 2Dk, HAKH CEEROEEHTOE
SRIBYLBIRHAE ST (R 39, 40, 41),

E 52, 1974 iAo —b —5., 1990 £1021% OTA /F#E 2 JFE & L
THEEAEEINTZE—/LOIEY(SH 42, 43), 1996 FI2T A > O B IRIE 4L
GR 4P MESNTWD, o, BINCBWTIEL, 7r~v—7 7 &0k
THRELTNWDETHXDOBIES/V VEEETRAE L TV A /LT VR LRE
JEOBERD—D>THsD LIREINTWI(S 45,46,47,48), Zi5H DIRP)
5. ZAVE TICHFRAENZ I TRBUE 275 Yu FEREFH A 00 7 2 55 08 i
SN, OTA OHFHIZRIBEYLERENN A 5N STV A (BRR 1, 21, 22,23, 43,
49, 50, 51, 52),
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II. Z2HICRINEROME
AR, FAO/WHO & RIEMTIMEMRZFE=E (JECFA) . MINEME
2B (EFSA) ROEERN AMZ7ERE (IARC) O&ERIEZ I 22 IZE
THERR MR AL,

1. EREWEICHITHRREE

OTA OELRMRFEEZK 1 1Zm LTz, OTA 1L, £DO—FHNHEILE CEMEN
KW & & D OTl Ik S A (B R 4), L OB IR Cix. OTA 13K
iR ~7 72U —Chbdv F 7 1rhP450 (CYP) IZLVEMb S, DET
HoHN, OTA OEALRBWIRR DO N TWD, ZDIE), ZF /N AT L
BERCOHDHA 7T X COTC). A7 T "Xy X ) UIF 7T hF v
A Rex/ (OTQOTHQ) . MEFRIERETHS OTB KA 7 M
B (OTB). 77 FrEBOBRE, FEAOEAEIRE (OTHQ-GSH,
OTHQ-N-acetylcystein, OTA 7 /L 21 R55) % xR CREsns &
THREN D DH(SH 53, 54), £72 OTA OBE(LEMESEGR 11TR LT,

f I | P e B \
@\j: LN K
(0] OH 0]
T
0]
5k AOTA). “on
(FERE - D “

F 55+ 0 (0Ta)

*4R-OH-OTA :R1=0H, R2=H, R3=CH;
+45-OH-OTA ‘R1=H, R2=0H, R3=CHj3

\ +10-OH-OTA :R1=H, R2=H, R3=CH,OH J

®-R
1 03 X220 ADELGRBER

15



(1) IR, . KH. Bt
@ HtETHORE - Tk

OTA I in vitro CT7 v N O, + 1B XEBOREY x— k&3
A v Fa_X—a 352 L8> T OTall K fiE SN T-(ZR 55),
F72. OTA 27 v OB UIBEBOREY R — A v FaX—v g
95 L 6 BT 50%73, 12 BRI C 85~91%72% OTalZ K fiE S ni- (&
B 56), —FH. 7 v NBIREER 55, 7 v MFBREGR 57, 58) UL 7 FAF
(R 59, 60)DHRTY F—hE OTA 2|2/ v F 2= a3 LTh,
OTalTkEH S ho Tz,

ddY ~v & (#t, —&£ 5 C) T 15mg/kg @ OTA #REIEN&EET 5 &,
OTA %, fhE2 5 REH E VNG ~EER L=, HiETix OTadmt &g
OTA IFIHE Tk G ESh s L EZ X b, (R 61)

Sprague-Dawley 7 v b (I, —#& 12 JC) |2, 2.7 mg/kg {AED[14C]-OTA
%%%WRW&ELL OTA & OToz JE LT-AER. B R OGRS 2 bR < &k ik

B En-o ZOTA TH Y, OTalTEM &L OFER CO A S L7,
EHEOIL, gﬁ%mﬂi-% Z OTA DIWKZRERENFET D EEX T, (R
62)

Sprague-Dawley 7 » ~ (K, —# 4~6 L) ZH\ T, OTA OENZEH
BT 5B R MHBENOMEZORENFH LN, 34 ~A T &R
5%, A A~A VU BREHE O A A VU IEREORIREEC 1 mg/kg
REO OTA BARROFEE Iz, 5 B OBZEHHF, EEXORFICHEH S
N7z OTA KO OTol I HREEC 68+6 ug X0 41+6 ng Th-o7=, —7H.
AA~A VBB TIE 111114 pg KON 212 pg THY . IBEN CTHIE
FILLD OTA 226 OToa~DAIKGNHE SN EE X bz, F2,
XA ~A v oBERFEOMFB OTA REIIRBRHICHANEEICE -T2, (B
& 56)

U DHF 1 2. 3 R4 BENENORAEME OTA X A FaX— 3
VLTERER. B 1~3 BORNEMIZ OTA 725 OToa~DANKAFREENFRD
Nnic, —F5. B4 BRAEMZBW T, IIKZHEBEITFRO bivie>7-, in
vIvo lIZ B W CRIBRD G E S RET 5 & | fall R TRk 12 mglkg £ TO
OTA ﬁi/\ﬁiﬁéz}%‘é LHERF SN2 (B 63, 64), BHNEZEDOMES D,
EHESIZL Y OTA OEFRICEIXH L1, 7 OF 1 Blcidfdkt+ o OTA
%ﬁ’iﬂﬁ”éﬁfﬁﬁz%é ZENWTRENTWD(E]R 65),

b o (MERE K ONBEHCRER) 12 bmgl/kg BRI OTA % IREEHR 5 L 7o f5 &
B 51 FER% O 1 BiFIZ OTA LN OTan3 58 iz 23, AL
FEbmiiang, OTAIXIMKIZET ARNIME IS EEX LN, (B
R 66)

OToa~DAIK G FRIZE G T HBER T, VKRN T v MIBWT, BEKRIZ
EENIERCHOIINVRF L ATF L -V A LFT ) TV THDH D
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ERENT (B 4, 67), LU E, OTA ONMKSEZEES3 5 5
WNISAEWY) B R DEESR IZFIE SN CWVRVN(BR 56), »OFED—FETH H
=) UBRIL. in vitro THINVRF I XTI F X —F A OFEZR G #HE L,
OTA DA g2 i+ 5 (SR 68)

@ iR
a. R

OTA DOWRUILERNL Z 5 7212, Wistar 7~ b ([, —F£3 L) OB D
Wi SIS & BN DR 2 4~8cm DE S THEZ: - A% L. TOMHE
ABEENIC 1.17 mg/kg D OTA VSR ZFEAN LT, FEA 5 %006 10 D&
FARIL A IZ 31T % OTA O HIREZ R IE L2/ R, OTA 1XFEICZEMGITAL
DLW END Z ERBO LT, (R 69, 70)

Wistar 7 » & (. TCECRBR) O+ —$8EWIZ 0.33mg/kg AE O OTA
EERETHE. BEEDOK 60% 1% 5% 8 FEREILINIZIIN S v, Mg
12 OTA O I Sz o7, (B 71)

Wistar 7 » b (., —#% 15 C) 12 2 mg/kg ® OTA =&k O&KE5T 5 L.
JEVHHIZ OTA 23788 Hiviz, EHH O OTA REIX 6 FRefEILINIZ 1 pg/ml
PLbkE720 | DIERD L7, OTA & 5% OEH 4% 24 RefEEREL L, Bl 7
v b (HE, —BE6 L) OF I+ FEBICEEFEALILER, &5 24 H#F'Eﬁ
BIZENTNEREED 1/3 XX 2/3 NS Sz, AR R
v MBI 25 OTA OIBEROFTR EEZBND, (B 72)

Swiss v 7 A (I, —#E5 L) 2 OTA DIKSIEY THDH 7 ==L T F
= % OTA L2 10:1 OFEALTROKRGT 5L B LB 6D OTA O
WL 258N U 7e, e 12 B C, gk O+ O OTA IREN 7 = =
NT =3RRI, ZNEN 8 BRI 4 EEVEEL ST, 7
=T T = UEGEOME OTA REIX JAMMEEL RIS R o7, (B 73,
74)

b. NWAATRALZEY T+«

7 v MZ 3.6 mg/lE (59 15 mg/kg AEICHY) D[14C] - OTA ROk
BELTRER, "ML T_RA TV T 4 VIL56%THoT(SHR 55), 741
0.5 mg/kg EEITNCT VXX NR=U h U IZ 2 mgkg AED OTA F QO #&
Bt DNNAFTRAZEVT 41X, FNEI66%.56% K N40% Th - 7-(&
M& 75), =24 . BA Y XZ  NIH-Bethesda ~ 7 % (If) . Wistar 7 v b (1)
KO UIZ 50 nglkg (REHD OTA A& G LR, "M AT/
VT 41E. TNEN 1.6%. 62%., 97%. 44% KN 57% TdH - 7-(ZM 76),

D B IR AR M T IC B 1 2 R EIKRDOREOEIS TREND,
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®
a. MIFHR N HYBELEDOES

OTA IR MR CEZICMIE T V7 I v LA L AR TEIT,
t &7 v FTC0.02%, VLT 0.08%, v~V AKRNT X T0.1%, BHAY
AT T0.2%, 24 T2% ThoT(ZH 76), 7=, MEKIZTIBWT, JEBE
FED OTA 23t S Ii=(ZH 77),

TEH . =U NIRRTy NOMET VT I ST 5 OTA OFEEER
X, FIE4 7.1x104 mol'!, 5.1x104 mol! X TX 4.0x104 mol1 THh - 7-,
Mg 7 V7 2 R ONEOMOIMIEF O EH5FIiES L7c OTA 1, & 12
Bt OTA 720, EHMICh-»> CiiEF~ &b, (B8 74,75)

TT I VS OTA 28 OTA OENEIREIZ B X b BETRDL1-0, 7
NTIURET b (M, —8E 3~4 L) K OZFDEARID Sprague-Dawley
Z v b (M, —FE 2~4 L) I 4.1 mg/kg KED OTA NEIRNEE S,
54 90 4y £ CEF, R KOO OTA IBERFAON-, B4A
BZy b Tl BE5%ORK OB ICHEE S5 OTA < . s
OTA I35 90 431412 50 pg/ml 72-7=, MmiEF TIXIEE A ED OTA
NIMET VT I EfEELTWe, —FH, TAV7 I U REZ v FTliE, OTA
TR EZRIZIR K OREH 20 6 RO ICHEE S, S - TR § o iRk
OTA JEEITAR L CTHE 10 #1213 0.5 pg/ml & 72~ 7=, H78fE OTA 1%,
FiF e B OB i 2 35\ TR BE BRI 38 & > IR 7> B BB SUIE R A Iz HEd:
SN, (R 78)

Wistar 7~ + (#. —#£9 L) |2 4 mg/kg K&E/HD OTA & 0, 10, 20
X% 50 mg/kg AE/BOBMEERO 7 =72 0 10 &G Sh
7o 7=V T XY T invitro TOTA & 7 VT 2 U OFEE & AN R
EFL Ty MIBWT, 7= 7 F Y UFEET T OTA 1T L ViRV
P4 L, 50 mglkg RERSEEICIUVT LDso EAS 33 725 21 mg/kg ~ &
BRIZED Lz, (B 79)

OTA LfEET A NIXT ZDIEF &% > /X7 &) 1n vitro THHNHHU
oo TORER, ZRFoMERIcT LTI L0 OTA &RVEfMEZ
RTREEDOESF (& 20kDa) NBO LN, EEEHKIT, & MH
kDORFEEE D5 2.3x10109mol 1 TH Y | 7 ¥ HKDORFEEE D7 0.59
X 10100 mol'l Th o7, Z DREEDEDF~D OTA OfEE 1%, miEH OTA
IR 10~20 ng/ml T L7z, mAEHFT7 L7 I L 3isEd OTA IRE 3
100 pg/ml LA ECfafn L7, (= 74, 80)

b. AR & B

OTA 23R & 7218 O & UL IE 1 @ OTA J O OTA Y D7k & iz
FEX, E5HIMH, 58, &5 L7 OTA BNBRGRE &R, migH
‘o F L OMEES,. OTA FEd, L&RTO OTA R5OEIEHHE O K
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SFIKFT (B 81), OTA OIS EWFRIZ LV 82D 2 LR RE
ENnTCnb (F3), Z0EYHEMZEX, OTA ORIGEE, migH cor—
M. TAT IR EDOMEFE S F~OREES. HRHREEDEWIZ
X 5(ZH 75, 82),

K3 BEBWEICETHF I A DFBH

fe a8 (R ) ZFRSCHR
=U kK 4.1 (ZH 75)
X5 6.7 (ZH 76)
~ A 24~39 (=M 83)
7 v b 56~264 (=R 76, 84, 85, 86, 87, 88)
7 X 89~144 (2R 75, 89)
A4 77 (ZH 90)
P 510 (ZH 76)
E bk 853 (ZH 91)

HEREORE5#%0 OTA ORRKMHFIEEIX, =7 ~ U TlX0.33 FFl# S
BB 75). T v R Tl 4~8EERI% (B 55,77), 7 ¥ T2 1 % SR 75)
7 & Crx 10 KEfEfg (B 15RO 7 2 Tl 2~4 %R (SR 90)ICER®
BTz, F2. 7 v MEBT 2B, FHlE & OV C O/ o KIRE X
MR & RERIC 4 REFLINIZEE O B Iv2(Z R 55),

C57B1 ~ 7 A (M, —#E& 4 PC) 12[14C]-OTA % %9 200 ng/g AED A
%ﬁ%mm&ﬁ L., BEFRIC 1 BT DL B L CA— T VAT T 7 4 —iE

X0 GERTFHONT-, OTA IZMEHIZ 4 B EFERET5Z LR
W‘_o ZOHEETIZOTA IZFEIZE UV BITHEES LIERECHEET S &
Ezx b, (R 92)

Wistar 7 v b (i, —#& 6 IT) Z[14C]-OTA 73 86 ng/g {KEDHZE CTH
EIFFIRANEE S-S, 1IET 2L L, BRIFE7Z OTA O DOE(LRTHR 5
Nz, 24 Rl ORI, B - BIEHEE - B > > O - B>
HER IR - BB RE > A - BRI > E %@Ilﬁf&)oto (R 93)

F344 7 v M, —F£ 4 PD)IZ 1 mg/kg AREOD[BH] -OTA 2R 05 L7
fEER . 5 24 BEE21C OTA 28 MLAEHZ 14.0%., AFEIC 1.3%. BlEIZ 0.3%
RO LI, & OB TlX 88%LL ERRMH#D OTA Thol-, (B
94)

Swiss v 7 A (f, —#& 5 C) I 0.11pg P[3H]-OTA % &t 6.61ug O
OTA #fANEE-T 5 & 30 /32 I IXREH HF X O A 12 [BH]-OTA 73
BO LN, BARHFHICE WL, %5 1 FER%ZIC OTA EBE N KEHE &
7polz, MH OTA IR EIIRE 3 K& CREME L 2D . L ORELH R
D EZERCHLSEMRRD b, EYMEBEMOBNERLZHITHa L X
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FIIVERETDHEZDE D READHZOEMIA LN oT2, (R
73)

ICR Swiss ¥ A (M, —#£ 2 L) |2 25 mg/kg RED OTA % H.[a]5#
RO®&EG L-RICREE, B, /NE. BiEEOWFELZERY HL, OTA 457
T MR L RN R, 5 156 %05 6 BEE#% £ T2 OTA 8
R BV, KE I VAL PR AR E MR DOARNEFIN oA 2 23, B=ALRAME
fi, ~> LL—7 Ok, AN —~ U REROSRERIRIC S A NEO b,
ELHE LBERIC OTA XD b e o7z, (BHR 95)

Wistar 7 > & (., 2 5% KO0 6 ##n) 12 0.5mg/kg AE D OTA % —H
—[a] 6 HEIEHENZE L CBIgERE O OTA BENH SN, AT v b
(2 7%iE) Tk B O HLIEEI NI BIENE K OVRE D OTA BENE L .
BEEANE D 2 (FLL EEmWVRECHH-T-, BT v b (6 #lin) Tik, FLEEES
DO OTARE HZbE, ROWTHEANETHY , BIEINBLUOKREDRE

TR -T2, (R 96)

Wistar/AF EOPS 7 v & (., —#F 12 /%) |2 OTA /5 4%Ea k% 28 HfH
fab- L, B L OUFES O OTA IRESFH~bh/-, 7> kD OTA F¥)
BEEIT 146.1 pgkg KE/B TH o712, BlET R OFFIET O OTA EE D
BRI, T E N 79.4+31.4ng/g K (X 73.7+31.3ng/g TH -7,
(ZH 97)

74 (4 i, RHEFEEEE R OME) 12, OTA /54 El (120 ng/g &EH
Z 4 RS U2 B IE L ORFIE D OTA JEE 2 IE L-fs 5., R E
IXENEN 12.49 ng/g KX 1.02 ng/g & . AFlE L 0 & B & CEVMER H3ER
LTz, (ZH 98)

F344 7 v & (MfHE, 10 2O 15 #ilm) 12 0.5 mg/kg {KE D OTA % HilF]
BRI ORE L, 854 12 END 200 A HE TERER 3 BT DRRE
B &% L CEIBE g o OTA REZ&EREk/ a~ N7 o7 4 —

(HPLC) THIE L7=fER, M+t o OTAREIXIZIFZE Lol HE
IZOWTIE, BERNCER ST v FCIE, &REEERE (Cmax) 23
KO HHEIZBNTELS, BERNICGEE ST TW2RWT v b Tl OEm 2
WObNT, F344 7 v b (M, 8 #@wm, —#F 10 /L) 1T OTA (0.5mg/kg f&
H/H) & 7 XX 21 HE., — B —FEB&RERE O &G L2 % OB g & g0 &
A OTARBEIZ S, RERZER IS T2(ZH 99),

F344 7 v & (MR, —8E4% 300) 12 0.5 mg/kg A8E (22— HICIEfE)
® OTA ZHERE O G L-1%Iic, BRN 12 FFRFR CINE Sz, 70,
524, 48, 72, 96, 672 N 1,344 BRI EHEDOT v b2 &% L, M
. gk O gE2 5 L. HPLC XiXigikrs u~ 7o 7% o7 NE&5
Hrat (LC-MS/MS) AW TENENOREH D OTA kO ORI 7
Hranz, OTA LISMIIZEIZ OTan gl bz, RHIZ, LC-MS/MS @
INTRESR L 0 HEE &7z OTA DA~F ) — AT ORY b — AR BMENNC

20



RO HNTAR, OTQ/IOTHQ., 77 M BDOBZH L7 OTA, OTA XM= D
RETHDO0TAD T VETFF L AGRIKE T V7 v Bl RIIBE S
7phote, OTA O RIMAEFRE L, BT 48 FERI#ZIZ 4.6 pmol/L, 1t
TIX 24 BEfEI#£1Z 6.0 pmol/L Th - 7=, M1 5 D OTA O i —RIEE
RAZHEV, HER OMEO MAETF OTA O¥EHIITEN LN 224 KT 231 HEfE
THoT-, OTaDmAFEFEEIL 10~15 nmol/LL 1Ko 7-, AfiEd OTA
BEXMIVEOTRNEPSTZN 0TS 12 pmol/g fBikLL T CTh - 72,
gD OTA B3R5 24 BRI 12, HET 480 pmol/g fHf%. METIXZE DK
1/8 Th-o7-, OTAREIL, ML v Bl cE<., &5 24 FER%ORET
MBI 5 BED OTA BEEE IO 20 (ETh - 7=, . BhEdtic OTA
B TR S 48 BRI BICIH LCR Y 5% 672 Biff] B IZIZM R (2
pmol/g) K TH -7z, OTalIiflEk OCBI&FIITRD b2 h oz, (B
AR 86, 99)

F344 7> b (M, —# 3 IB) 22— iMIZERE L7- 10 mg/kg (AED
OTB % H[FI XX 2 mg/kg AE/A] (—ERNIC5[E]) % 2@, ZHZIiR
oL L-%ic, Mkd EomiEFs o OTB R OF o #Em %
LC-MS/MS ¥ O HPLC T/%4#r L7, i & ONER#EF 121Z OTB O &3
&z, Mg, B R ORI o OTB JBEE 1L, H[al% 5% 72 FEH
HiZlX, £ £ 3.8£0.8 nmol/ml, 232.644.7 pmol/g & T 245.0144.7
pmol/g, 2 HF#E 5 72 FffE B 121X, £N£1 0.7£0.2 nmol/ml, 42.3+
29.4 pmol/g K X 61.828.5 pmol/g & . Bk & AFigIC BT 2R ENRIRE
Tho7=(ZH 100), —F. 0.5 mg/kg KED OTA % H[RI5&H]FE O 5%
72 WefEl H o Bl R ONES O OTA IREEIX, 241 4.420.4
nmol/ml, 271.9+92.9 pmol/g 2 T* 0.7%1.1 pmol/g TH -~ 7=(ZH 86)Z &
NH, FBEHEOIL, OTB RNEHEHIZEE LEWZ %D OTA L OTBD 7 v
NMEANBNREDFE RN, LGV OBEEDOEICEE L T\5 EE X T-(SHE
100),

F344 7 > ~ (M, —#£ 35 1T 6 mg/kg KEO OTA (KIEIRK) % H[E
BOFE UGS, 5% 3RREILUNICIERENRRK LD, B51% 4
H % T 50 ng/ml O AEHIRE A2 MERF L7212, 28 H H F TRROMITHED L
T2o ZOMIMOXRINEL 7.57 H CH-7-, F344 T v + (I, —F&£ 3~8 L)
2 5 mg/kg EEID OTA (285 ng/kg KE/H) % 2 FRfaE LI-HE121,
BEBG) 5 3 20 A B LAKEIX OTA MmAFEFIRE N 6~8 ng/ml & ZERIZHE
BLz, (/] 101)

F344 7 v b (MfRE, —#4% 3 P0) 12 0.5 mg/kg KE D OTA % E[RFE K
5 L, MR L EfA OTA OBFEICE 2 2B ENFHALN-, Eii (10
W) ROREN (15 @) 7~ FOfKE L FRE L, Rl R 5% 6 &
M, ZOMOBETIIEER 2 B L r o7z, st CIx, B CEEOME X
DEWREMLFEEICELE, ADTOSMRERBIIREL L LICEEICE
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F U, RN L, ke, R, R S OVRGRME CE i 219 R
264 FFRE], 191 BRI KON 205 BFREICH - 7=, OTA IMHEE OHERE & #HE5E L
t%%\2#%%@@¢%V&%%T?ﬁﬁ%hf\Oﬁ&@ﬁ%@%ﬁﬁ
BRICEB W TRRO O N DM SOW CEIRBICE S RBAIZE LW 2 E XD
iz, (= 88)

Wistar 7 &b (H, —#£40C) 12, 50, 125, 250 XX 500 pg/kg AE
® OTA 778 1 BB X2 10 HE#&E S, BiEEE/MNE 58 O R M (S3
BT AN ORRME E BRI ST RERE 2125 5 BH T =74 ik
VAT ASDEBNFH LN, S8 AL ML, 50 ugkg AE LY AE
KRN EORENEM Lo, REMMBEFICID | BA&RICFED LI
HLEMT =A L b T v AR—EF—0D OAT2 O OAT5H I ONCARIEEREIZ 32 6D
Hid OAT1 KN OAT3 ORBELAFHRIZL Z A, THHDH NI EHDH
BlX, OTA #5121V 250 pglkg AE E CIIEM L., 500 pgkg ARE Tl
KT L7z, 250 KOX500 uglkg REHRGRICIHWT, Bk, g, Rick
75 OTA BBE X, ARKREFEMOIZHEINL, BIRCBWT, BBLA FLAD
B AT FER. IBEOSEN D~ 77 e K (MDA) EEEIC
%mmﬁ%hf\R¢&tFu%vwﬁﬁﬁvﬁ7/vy(&mﬁG)%
EOEICHEERTFHEIIRD bir o7, (B 102)

T (A x2—T T RL—ZA—F 2 BTV ~v—7 T RL—2A
—BEBEE) BV, MmiEn S D OTA OIEERIL, Bh&. I OMh o
LIk oT=, (B 103)

TE (T~ —r7 T RL—A W, —F# 450 120.8 mgkg KE/HD
OTA % 5 HREIHEN&E G L CHlE & Bl OTA BENFH 57z, OTA X
fEl&IZ 189 nglg. gz 283 ng/g B &=, (R 104)

TH (T r~v—0 T RL—X M, —F55) 12 1mgkg fEKRO=
7 kU2 0.3~1 mg/kg fAED OTA ZREEHRE L, ko AmIcBE T 5 R
E LD E A R OTA REE X B g > gk > 55 P > FR 5k D NE(S
F105, 106)TH Y, 7# (MERER OVFEECREA) AW 6 ~3 "H DX
BEEEHREBROMEFR TIL, B> TR > g > B OIECTh - 72 (S 89,
107),

74 (MEREARBA, —BE 10 §8) 12 0, 25, 50, 100 XX 200 png/kg fAEL (£
NZEN 0, 0.9, 1.7, 3.4 XX 6.9 pgkg (AE/H) @ OTA %49 3 /> HIEEE
BeE UT-fE R, IEeR R O I E D) e OTA FREEMFRD i, Bz 4~11
ug/kg, FHANZ 1~6 pglkg K ORFIRIC 1~4 ng/kg @ OTA B iz, (&
BE 107)

2 kA& b ORI O M & N O MR A Of -t 7= 44 B
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T8 (MRS R OME, 4 8, —Ff 24 B8) 12, OTA /B4R (120
ng/g fAkl) & 4 BRI E L7~ azmﬂﬁ&(ﬁﬂﬂﬁ%ﬁéﬂmﬁwﬂ OTA REZHIEL
ToAER, EHREIIEIR T 12.49 ng/g, A& T 1.02ng/g &, HRE Y HE
figg CEMER 2GR BT, (B 98)

vy (Vy—T—, M, —#E 150 12 0.317~1.1 mg/kg fkElD OTA %
11 EREREO®RE LR OB OTA 2358 723 Fi A JH .
MR & ORIZEWT OTA 1T HIR AR CTh o7, (R 108)

N FE L F— (Cercopithecus aethiops, W, —#E 3 8H) 12, 0.8
1.5 XX 2 mg/kg RED OTA NEEIFIRNE S it 21 B RMWR & OR
HEPNEI S -, OTA MHRE IR E% 2 B TR ER Y . R
I SN o7, LB IT S OTA OMENs0 7 VT 70 A
2L NX— kAL FETIIZ—F L, OTA ORI, 19~21 H TH - 7=,
KIEER 2 =R A b () &ERMMEB= o x— R A FOFEY RN
FOmMEREITL, 59 mlkg TH-o7z, (B8 109)

OTA DEEET 1 7 4 — L Z A5 72,395 ng D[H]-OTA (0.14 MBq)
e b (BHEEREE, 14) ICEERICRORE I, 75 B EMERSHE
Sz, &5% 8 KR HIC, &5 L7=[BHI-OTA @ 84.5%LL LA miE Ic
bz, 6 HIZIC i[ﬁl':l:‘@[3H] OTA X, BREED 36.3% L 720, LI
D BRI LTz, HPLC So#r OfER., mH CTliZ & A £ 23R E OTA C©
Hv . OTA I S -7-, OTA OMENHD 7 )T Z 0 Al
QAL N— AU NA—T TN LT, 2D 23 X— kA E
T, TR ARER K OO & Z D% ORISR (BiEs V7o
YA 011 ml/4y) EfEE, FREENI&EOIO 6 BEIEK 20 FFiE, 6 BZ O
X35 HEEH I B2 VT T2 Z1%0.093~0.109 ml/4y (35 L% 0.13
L/B) CEMINz, £/, BERICHEKT 5 OTA i H R E OERFZES)
N, b b (BaEREE, 84) BV T 2 AMFE S, OTA ol
HEEIX, 0.20~0.88 ng/ml ThH -7z, MHEEIX, 2 4IB W CEZHMT
IFIE—EICHERS L7722, 6 LB\ CIE, B TICRENZES bz,
BLRETRD LN -T2, (B 91)

—J5. 2 38— M AL FETILTIE OTA OFGRE, AWTE Tt
(& D HFEEOEN R OBEA~DEMZ + 2 TE T, OTA OFRED
ﬁm 3 A=A NETAXITENL LD = XA NET L
WZEOS TR SN, (B3R O110, 111)

c. UB. EA. BBRUBRERADBIT
=0 Y (M, —BE27IDIZEK 1T HEHS 0.3 Xk 1 mg/keg fEH0.0375
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0 0.125 mg/kg RE/BICHY  EEHEE 3) © OTA % 341 HEGEE
L CIN~DBATHRRN b7, IPH (BHE 60~70 1) |2 OTA (FF8D 6
minolo, (B O112)

=U L) (FU~Ray 7 pEIREH. —# 4~8P) 12 OTA 78 2.5 XX
10 mg/kg fA#k (0.1 i 0.4 mg/kg REIZAEY) C 7 HRENREER G S,
4 H B2 10 mg/kg Gk GREOIFE FIZ 1.1 pg/kg © OTA Mg H Sz,
BEHT 3 HETH 0.7 nglkg @ OTA NINE IR SNz, (2R 113)

=0 U (FEIPEE., —®E 7)) (2 OTA 2% 2 mg /kg fAklo F& T 3 R
IREEFE 5 S tz, T L7200 OTA ZRE EIT B HIESR (0.05 pgkg) A
Tholz, (R 114)

AARY X7 (FESFA. —#E5 F)) 12 [4CI-OTA % 70 ugkg HREOHE
TEIRNZ G535 & | 6 FEZICITHE TN O B B BRIR I AT REFR B4 1358
DB, 24 FERIZIZIZIRT VT 2 I OTA B S iz, (B8 115)

AARY X7 (FESRFA. —EE28 ) 12 OTA % 0. 1. 5 XX 20 mg/kg &
BECHREROEET 5 &, 5mgkg KEL EORER T OTA OII~DBAT
DO BTz, 12 Bl O H IO OTA BEIX., 5 mgkg AEZE T
13 ng/kg. 20 mg/kg REHRE T 34 uglkg Th-o7-, OTA L, &5 4 B
DOEAIPAIC 2 BFEL, FHEEIZEIIT LD 10 F50>7-, 5 mg/kg
RED OTA H 58 CINFR OTA B X 72 BFffIf41Z 2.06 ug/kg & fEflE &
72572, 20 mglkg REZRGREICBWTIIFO OTA BEIZFEICEL 20,
PEINASEAE LTz, (ZFR 116)

Sprague-Dawley 7 v & (Hf, —#f 4~5P0) ORI OTA % 10, 50
X% 250 pglkg REOHAECHEROKET 5 & HAHIC OTA BB D LI
7o BEMWICEBWCHF LR ORI 24 FERZIZ 0.4 KON 72 Befilt4
120.7 Th o7z, 72 Rt CIERELF & IREM) O ik o OTA IR E K& OF:
L & IREW OBl O OTA B & ORNCEROFEENZRD S, BE)
YNz 1T 5 IR R R OB OTA IREIX, TN 28 OTA RE X
DEmnrole, (BRO117)

C57B1 ~ v A (M, —&f 2~4JC) | 120~170 mg/kg D[14C]-OTA % &
RS L, @4 — T4 7T 7 0 — 1B LB8TniThbiui,
[4C]-OTA 1. #H4E 10 HE XV & 8, 9 HHIZEE Lz & oI ihs
Zimid L7z, OTA #5% 20 %I+ EEE, BhM KOG VEARAE C e REN
RBOOLNT, TR 17 B BIZ OTA 285 L75G681%. BBIRICEN 2 iGTEE
DO LN, (R 118, 119)

3) JECFA THWTW A HE(IPCS:EHC70) % AV CHERE 4 #E &

Tl K (kg) fial BHE i (g/Eh )/ H ) B (mg/kg RE/H)

= 0.04 50 0.125
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Fik 11 BHE O 13 HH @ SIcICR ~ v A (M, —#F 5~13 L) (i OTA
% 5 mgkg BMEOHE CHEENESG L, BEW LK OIRIE~OSAANRTHS
Nz, BEM O mE T & ONgEEs S O OTA EEITH%R S 2 B #% IR RMEICE
L7z, BT OTA BT, &5 2~6 FEE A E <. U IXhoEkRk &k
DRECONTID LTz, REMICE T 5 OTA O X, 4F 11 B HiE
T29 I IN13 HEEZR G C 24 EfCTh o 7=, BBIEHF O OTA REITHR S
#% 2 BB CII B METEED 0.1% U T TH o722, e lZEmL, 11
H H 5 CTlX 48 BER&RIC 4.6% % N 13 B B 5Tl 72 B§E#1C 18.3% T
bol-, (M 83)

Sprague-Dawley 7 v b (M, —#E 39 ) {2 0 XX 50 ng/kg A D OTA

(PREBKFE T N U U LKEER RIS fE) 73, 2% 2 R R OMERFIZE 5
[\, ZDt% 3 EENCIEDZAMNE 7 mEHEHFRORE S, OTA O EE
~OBITRRRIONT, OTA IEREHEXIIHRGHOBEM I GEENTZIR
LRS- 3~4 [LICp ) CTREME Sz, OTA JERGHORE,
W HEEI, OTA FERGEHOREHWICEHE Sz OTA IZ&FE L TV
WREEREE, OTA B E5HOREMW N OE =% OTA ERSHORFEMYIC
HE SV HAERTERER. OTA ER GO LEENT-% OTA &
OB E SN MABRERBHEL P OTAR SHOBEY ) HEE
., OTA B EREOREICHE SN HARBERBRIEO 4D ES N,
OTA ALEIL, REWOEREICREYT, KoK E, BEEKDEEFIC

R o lz, REWOmEE R NBiEck T 5 OTARE X, *HHREET
ZNE 1113 pg/L KO 4.0£5 pglkg, HARTRER TN 13014
ug/ KON 4247 pglkg, HAERBZRBEH TEN LN 640 £86 pg/L K Y
180463 ng/kg Th o7z, HAERTR BBFHOIRH O OTARE R bE < |
MAE R OB gl 317 5 OTA JBEE 1L 860+100 ng/L &N 240+52 pglkg TH
ST, ZOFERITEILE O REWICI T D OTA ORI LK HEM 2 Ri8 L
TWa, (R 120)

1% 12 H B ® Sprague-Dawley 7 » & (i, —#£ 4 L) 2 2.5 mg/kg D
[BH]-OTA % & T 5 L C&lgas ~D oA NH b2, BRIRIZEHE VT OTA
1%, &5 48~T2 IR IR EIREDNRO b, JHEEDK 0.1% Th -7,
(ZH 85)

% (Blanc de Termonde, I, —#% 4 JT) |2, 190 ng/g £kl (16 pg/kg
REICHY) © OTA 2 & T B RIG LRI S FL 0 3~19 H HIZHa G- S iz,
OTA |ZREM) D MK HFITEAT L, SR IREM ~BAT L7, "%l 19
HEH® OTA EBEHIIRFWOMEEEL 1 L35 LA TIX0.015 THY, AHF
OTA EE L BEiimiEd OTA BEICIXEROMEENRD b, B8y
2B S AT OTA IRE X9 2 E g OTA IBEOHIL, BEW LV =<,
IR B CIIRNESChTHDH EEZLNTE (E4), (R 121)
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K4 WEIVHFLERFYOA IS LTI UARE

FI T R ABEE

M4 (mng/L) FL(ng/L) g (ng/kg)
RE 3,144 + 704 49 + 11 1,241 + 366
[=ELY) 51 +24.8 — 41 + 25.7

(ZH 121)

7 & (M, —#E 258) & OTA WIEFEHS 0.38 mg/kg (RE/HOHE L 72
5HE OIS, TR 21~28 H HIZ/REES 7o, OTA ITHRERIZ 0.04~
0.06 ug/g DEETRH NN BRI GITHRE SR 72(ZHR 122),
[FEIC, EIRIARTHIC OTA 28 7~16 pg/kg K=E/H T@éﬂ&ﬁéh%ﬂ A

(rr“/v~7 T RU—A I, —BE250) ORI OTA R ITFERD 5
o lo(ZH 123), —FH. BB E (OTA 193.1 pg/kg ﬁWr 7
7V /v 1529 pglkg &N AR UM 2 2 BIRIRIC OTA 3817 L 7=
ETHWERDHY, BT X OMPFIEBEIL 0.20 ng/ml TH-7=08, BEM (6
BH) OHAEROMmMPEETL 0.075~0.12 ng/ml TH - 7=(ZH 124),

K458 IR OB ESN-Z0TADIFE A ENHEILERN TOBEIND
EEZoNTEY, v (YVy—y—, Hf, —F£ 158) 12 0.317~1.1 mg/kg
fAkD OTA % 11 B O R E L fER . H0 5 OTA X S vie o 7=,

(ZH& 108)
—J5, FR3~6 M ABD T Y (RVAZ A M, —%i‘ 158) |
0.75 X% 1.66 mg/kg (KE/H © OTA ZEWN&K 5 L7=2HE121%. 1.66 mg/kg

R/ H O OTA B EFEICB N TOH, BE5HIEND 3, 4 &U 5 HH®DHLIZ
BN OTA R SN L ORELH D, (B 125)

@ s

OTA OE72RFREEZEK 1 (TI. ZEMEIRLMAOME] OFHHE) 12
LTz, OTA X, EICHILEZE CEEOKR OToll ik mfiE S b, Bk

KO ClE OTA 1 CYP I L v b &, VETH D723, OTA OF(biR
FYNRBH LN TWD, ZDiEn, BEFRb, 77 N BOBRE, ask
TERE, BRx 2R CREISNAMERH D, (B 53)

t b, 7EEOT Y NOMENOGHEL-I 70y —L2%, B8 =
FUTIRTT=0 VX7 AT R U (NADPH) O/ T COTA k
A FaX—=Tar L, HoNEWIZONT NMR KUVE &SR
%mfﬁmbt%%\*E@4@Dt%u%/ﬁ77%%//A

(4R-OH-OTA) K4S OH-OTA 23Rk a7, & FEOYT v gD
sy —ALEHWDE AR-OH-OTA N EERHH T, 7 X DOifE 7 1
V=L W5 E 4SOH-OTA REELRRBWTHY . ZHH D OTA DN
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7J</\ﬁ4= X CYP BEAE L CWb EEX LNz, £, WEOIKD S

BT 5 Vmax HIME 7= Z 06, 2006 O IX OTA @ FEEREE
TIXARWEBEEHITEZ2(BH 126), NADPH #E T T v F Xtk T
g7y —2nL OTA ZA v F2_X—3 gL, HPLC THOHF L7ZREE,
OTA Of#HMH & LT 4R-OH-OTA NBH b=, FOARRITIKLS . #
VX7 E 1 mg H¥720 10~25 pmol/sy TH > 7-(&H 94), 4R-OH-OTA |X
OTA LV FHEMEMNMENEEZ LN TNEN, 450H-OTA OFMHEIZ SN TIE
FATE 5T —ZI72\\(E]R 126, 127, 128),

OTA DfRFHZHOWT, ZfEI 7 a VY —2E L. T 8 CYP ALK OE
#iz b b CYPHESMZ = in vitro 52 C OTA OREBRFTAILN TV 5,

OTA #7 v N XIF~ TV ADOFI 70y —ARIGRIZEMT 5 &
LC-MS/MS TZ<K DV ED 4R} N 4S5 0H-OTA B EnTnb, Fol
B CITAFIEIC IR T % CYP1A2 & CYP3A2 OEENRRE SN TWA (R
129), ~UADEI 7 vV —LDFET T OTA BRE S TELEEZ R
TEOWMESR B30 HL5—FH, Ty FOEI /v Y —ATiX OTA OF
GEENBH IRV EDREL HHER 129) .

4R-OH-OTA OAERIZE LT, 7 v F® CYP1A2 X CYP2C11 DOFH
R TCHRHEENT, &b b CYP1AL XU CYP3A4 OIFE F CARIBE S
BN E N CYPIA2 [ZITIEMEDRTRO Lo T & ORENRH 5 (SR 94),
L2 L7235 CYP3A4 LIS CYP2C9-1 & CYP1A2 IZF\WVEMENH B &
THHRELHDHZ 129), 2D L HIZ OTA RFCE G T AEEHE Y L
IEMHEALEALIZ DN C O BITHRERNICGE VR S 0 | BERENRIEHE T
IIRERHDELRH 5,

%fE CYP FEAZAEE LT Yy FOFKI 7 vy —A2H\5 &
4R-OH-OTA OAERENEM LTz, TAHVHEAT7 74 —E (ALP) KUY
TNEINKT AT 2T —E (yGT) ORFPEMAZIEFE L L7 OTA OB
[EEIL, CYPFEAIORIEGICL VBT S Z 06, CYPICL SE1EIC
£V OTA BHIFET T2 LB N, (B 94,129, 130)

UHXHFOI /ey —2aL OTA 2/ o FaX—TarT5LE
10-OH-OTA R SN 5 Z &8 NMR M OVE &5 CHEER S i-(Z R
59), KT 58 H IR T OTA OEHW CTh D OTC NAERK S V72 2 L3
HEINTWA(ER 131), Wistar 7 » b (, TEECREA) 12 50 ng/g @ OTA
X% 53.5 nglg ® OTC A& ET 5 &, MmH OTA REIL 1 KFF#ZIZHK
K&, OTC ITEEHBECHITHENT OTA ICEB IS EE X L
(P8 132), A. ochraceus = 2 A ETA L FaX—a L TH OTC 1M
HENR-72(ZR 133),

7 v RO hOWIEEEFME L, BHEE RIS WEE L LT 107~

10-5 mol/LL ®[3H]-OTA % in vitro T 8 BFffldkic A v F a2 _X—2 g3 75
L. OTA OAKARHME LoD 4 R- OH OTA DIFNC, File7z 2

27



FEORFHFE O b, HPLC OorfERN 5, OTA O~F Y — A EA~
v h— ZE@@AWk%méhtozwo%«/b ZHEEIE. B FO
UIREEE AT MIR 2 AW 23568 123 S e o 1o, SEMREIEESE OFFE
ﬂf%63f%wﬂ7/FV/@@;iD40H0®A$&i%MLtﬁ\
T RAERIZITEALN 2o T2, (B 134)

OTA % BALB/c ~ 7 A (I, —#£5E) (2 0.5, 1.4, 8 XX 20 ug/kg &
E/HOHAET 4 BAMROKE#%, Wﬁ&@%%m%ﬁéonxﬁ%%%
HPLC TH#HT L 7= 5 R Wlgzsic3tm@ic, OTB., OTHQ-GSH, OTA-GSH,
OTo, OTHQ. OTHQ-N-acetylcystein, i %% OTHQ. 4R-OH-OTA, OTC
FLOKFEFED 1 ORI AFRD HNI-Z ERMEINTWD, (B 135)

® Heit

F v FOIMHF OTA 27 VT T2 22BN TIE, REHHE R OSRERK A8
NEERERZH-> TS, Zhid, #EBE OTA O4F&E7) 403.82 TH D
ZEEBEMT BN TS, T v F Tl & 350~450 OEIFEICH HE
DREBEE R OCRERIE A 1B 2 2 1T 077V, ERPEHREE Ch 5 IR T FE~
DOFEXTHI AL OTA D GREK, HEEFIKFT 5K 81), ddY v v

A (HE,—FE 5 D) IZEMRBEER OFERI CTHH 7 = /L4 —/L (PB)
Z 1 @R E L7=%. OTA % 15 mg/kg KEOHE CHEENKRE LT,
OTA DEH~DOHET PB JEAERREIZ beie L TR 2 fFicHEmL 7=, PB &L
HEECB T 2% 54% 24 FRRI O R ~DOFEH L, FRRLBRERIZEE~T OTA 1% 1/3
12, OTolZ1/412A L72(Z/ 61) .

Wistar 7 v b (f, —8 3~4 L) 2 OTA &k 5% B IHE 2 #
it L7 R, OTAIIGE DO bk S, BEERIR TICERE 72 &0 OTA

DHBEL LT, (] 69)

Sprague-Dawley 7 > & (HE, —# 6 L) (x4~ A v ZiREERE L
Tote, *A~A VU FBREH RO A~ A VU IHEREOXREEC 1 mg/kg &
BOOTA #RO0&E5 LT, x4~ A v &GRETIX OTA 725 OToa~Dn
KOGENIRE S, HHEICH T HEIERITXREE T 56% X R4~ A
VEREREC T1% ThH o T, (B 56)

Wistar 7 v b (HE, —#£ 3~4 L) |2 15 mg/kg KED [14C]-OTA 2R H
FEIRE OGSz, &5 6 K £ CITHARRIETED 33% 23 B H I Hiitt
Sz, £z, ®E SNz OTA OF) 56%03, 5% 120 B ORIZ OTA
XX OTak UL CREOEFICHR S Lz, FEXAIIC OTA XY OTadHEft
BENEhoT-, £7-. HED OTa B HBE S N=, (B8 55)

Wistar 7 » b (., PCECRBA) 1C 6.6 mg/kg (AT D OTA %% 0 XILE
BENIRES % & 8 HREIOBEHMFIZRPICHEE S 72 D1 OTa . OTA
K ON4R-OH-OTA TH Y, TNENHREED 27%, 12% KN 1~2%TH -
72, 4SOH-OTA IZH s o7=, OTA & OT o IFZEHFIZHENIZFE
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Do, MERFIC OTA OREIIHRE ST, OTA FMEH s s L
RMNTRPUIZHE S vz, (R T1)

T T b (M, IEECRBH) |2 6.6 mg/kg KEDHETOTA 20
5L, 5~6 B OBIZEHFICI T AEIENFH S, FRFIZIE OTA,
OTa kN 4R-OH-OTA 23t S HE EIXZNENHE G ED 6.9%.27.2%
KN 1.6%Tdh oz, EHZIIMED OTA & OTa e Shi-, (B 136)

F344 7 v (M, —#£41T) IZ 1 mg/kg FEDOPBHI-0TA 2R 05 L
ToRER. 24 FERI OB I T, RHPIC 142 1% K OEFIC 18.0E2.6%HEH
STz, BHIZITHEEED 85%D OTak X 3.9%D OTA, RFED 2 Tﬁ*ﬁ
ORHE . V% E (0.01%LLT) @ 4R-OH-OTA 23 &=, #EHIZI
OTA 2O OTa & b Sz oTo, (R 94)

F344 7 v & (MR, —FE 3P0) 12, 0.5 mg/kg K& (FE : =—1iH)
@ OTA PNHEEHRE O &G I, & 5% 96 R OBIE MR F IR+ OTA &
O OToDFE G EIZH T HEINEIT, #T v FTERER 2.1% KT 4.2%ilf
NIZHET v R TIEEENEN 52% KN 3.5% Th-olz, RFICITIKREED
OTA-7 vy Rt &4, LC-MS/MS O F —Z i b — A XTI~ F
YV —AAEREHEE Sivlz, 96 RN I 52 F D OTA LY OTad[E]
INRIL, HET 5.5% % TN 2.9% I NIHET 1.5% K% N 2.2% ThH -7, (7?5,%!@ 86)

F344 7 v b+ (M, —#£ 3PC0) IZ 2 mg/kg KED OTA % 1 #MEIC
2 HEREHE O EE L, R&&&ES 24 BERZICERRL 7R % LC- MS/MS T
S LTERER. OTa, v b—AXIA~F Y — 2R FEEWT ITIE SR E D
OTB & U* OTHQ 73t &iv7e, bt 712 eIz L& L= T v FORTF
i, BIEE ORI OTA XD L=y, ZOMRBEWIIBE SN en -
7. (R 137)

B 1ENREEOES 10~15 BHDOF 7> (fE, —F£ 2 58) |2 0.5 mg/kg
KEOHETOTA 2R O%E5 L Thb, 120 BFREIOERS ST SN, £
DFER., &5 &7 OTA ® 80~90%7% OTa & L CHeH &, OTaldfR T

BN, —FH, XEHO OTA LIRF (3.2~3.3%) K OEH (7.8
~10%) IZRD LTz, (R 90)

YN F v F— (Cercopithecus aethiops, W, —#f 158) 12, 0.8,
1.5 X% 2 mg/kg KED OTA % HEFIRNE S L, 21 H MWK & KRR
BINEE Sz, BBGREIO ST 21T - /5 R, OTA OFHORRIKEY /-
W7 0T TR X, 0.22 mlh/kg (KECTH-7-, (ZH 109)

b~ (BrEEREE. 14) 12395 ng ®[3H] - OTA (0.14 MBq) L]
RO E LT bR L2 RPoBHUEAE YA HPLC (2 X 0 5t &h
oo BE 1 B#%DH 9 BEE TO 4 BRIBIZBWTRFI Elfrrﬁézhtﬁﬁz%ﬂ
W D 42~54% N EBE OTA Tho7-, Vo7V v JH#if %8 U<, ittt
WME D 14~20%73 158 OTA L 0 b < EH S v, Ziuik OTA REHW X
IV urBREREBZ bR, &% 6 AOBIEMMFICREED
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20%ﬁ%mzﬁwﬁéhﬁxﬁmz9n

R CTH U RIBEEEE L TO RV OTA L, 02% LT TH D Z &%
<@@%@T 2O LN TWBH(ERR 76), OTA DR~DOHPEH ITRAME 53U
BIE L. TDITE A EIIZEE A A L NMEERY) D FRANE 53 W % T3 5 Ak
T oA UERIC L D EB X O NT(ZH 138),
BT =F 2 + T v AR—F—0 OAT1 %3RSI A 7=
#ABE T, OTA 1 OAT1 # 4 L CEdE S iz, 77 I v L fEE L7z OTA
IZOWTIE, 2@ OAT1 {KFEHY 7 OTA Bk #ikl S vz, (B 139, 140)

(2) BRERUMOELCZMNTA—FI~ADEE

7w b (MEEARE, —&E 15 P5) 12 100 pg/Pt/H @ OTA % 8 ¥ ke b %
HELU-RER, MPEEEREGEICML, myA 2D VEBETERICK
T L7, FIRICE T DS MEREFRIEMEITIR T L7223, FERr ARG M 13
U7z, OTA OWERFFHIEAT. BEEMRNODOA 22 UV DOEMX
T OB L AR, 7V 22— 7 AR O N A L OV
Va—SF U nfEOREIZLD EB 0N, (B 141)

Sprague-Dawley 7 v & (i, —#£ 5~6 L) |Z OTA % 10 mg/kg AE
DOH[EI X 0.5~2 mg/kg (AT 4 HREEEN®RS LR, Bigo/Maik
TN B TIEEICHEINRS bz, 4 mglkg KE T4 AREEE L
TRETIE NV D LR VERIZIRT Lz, (R 142)

7 X B R A IV C OTA IC kB % 378, RNA LT DNA @
AR ELZFARER, OTAIZXLD b oEn HbAMESRDOILE
I TARRRANIER DFEEIZ L A DO TRV ENREINT, (B 143)

OTA X7 » Nl Ak HTC MO HEFEZ i L7, HTC i
OTA N9 5 & 30 LI X L 7 EEROE, 150 7512 RNA A1k
FHENTE D Hit7e, OTA #sintg 5 Ke Oz, DNA OFRFEEIFFRE O 5
Nipmnoi=z, ZOFRERLY, Oﬂ&@&/ﬂ&“Amm%KﬁofRNAw
ARMBEESIND Z L RHER SN, (R 144)

Balb-c v 7 A (MfHEAREA, —#E 15 5) 21 mg/kg (KEXIFZENLL LD
OTA ZEENRET 5 &, BEBIKFELIZZ VXV EEMAENRRD S
iz, 1 mgkg KED OTA %55 BE%Z O % o X7 EERKLEOFRE X
P, EE A Vg C R Y | FERERE L B L TENEN 26%, 68% &%
WNT75% ThHHoT-(ZH 145), OTA O % X7 EERKIALEIZ mRNA 5 4 >
NRIBE~OFRL-DVTRZY, T T UNVKIEEORTF R %
EFLZENTRENT, T/ TV tRNA ApEESZIL, 7T /BEZFD
73 BRI ?drf.?bt?’/%: R %2815 tRNA & OFEE IR 5 B
DS Z T 5, B—BRETIE, 7 VBN AMP LHEELTCTT=AT
B ERVIERbEESNS, B EETIX, 7T =17 X VD tRNA &
T ATFNUFESETERK L., 73/ 730 tRNA & 72 %, BERHRE L 0 i &
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N7=7 =177 =" tRNA G kEEZ % T OTA DIERNTAR LI i
£, OTAIZT X/ 7V L tRNA EREEFR DO E D THAL T ==V T T =V
tRNA & RkBERE DO —BRE OIS Z FIZHE L7-(Z/H 146), HTC fila%
FAW=HBRClE, OTA I LA X U RV EEBIETEEN, 72217 7=
VORENEENT S EEETHZ ENRBD N, OTA DX T EERK
[REICBWT, 7= 7 7= tRNA ERfERZ L T2 T T =D
FEEEBAHINCIRET A Z EER SNT(S] 144), FERIZ, ddY w7 &
(H, —FE7~100C) IZ8B1F 5 OTA OO #5121 5 LDso 1% 46.0 mg/kg
KETHoMN, 7==/LT7 7= 100 mgkg KE% OTA & FEFICED
BHLIEEZA OTADOROHEEIZ L % LDso %71 mg/kg KE L 72 ->72(S
B 61), E£7-. Swiss ¥V A (MEREREA, —H8f 10 IB) 2B\ T, OTA %
0.8 mg/lt (40 mg/kg AEIZHY) OHETHERENESG T~ X324
e LAPIIC 100%FE =T 5728, 1 mg D7 ==L 7 T = % [ JEE N
H425Z&I2Xk0, EHIIERO R T(ZR 147),

T x=)T7 7= tRNA ARk & ¥ L BEERICKT DB LT,
OTB % OTA Zxf LIEHEA 2R & o 72(Z R 148), OTA R#EWH D ¥
PRI EERIEIERRERE AN, OTA ORFFHTH 5
4R-OH-OTA (% OTA L FFEICH VR EERIMEWER Z R LN, 72 =
T T = AP E E 720 OTallld, # 237 EERMEIERIZERD
LR o T (B 149, 150)

OTA 3 F+HND 7 == VT T =0T 0y /g EOMo7T I ) BRICE X #
z5HE, OTA LREFRIZET XV EBEORRA tRNA GRBERE A HE LT, (&
AR 149)

7 = =)VT 7 = tRNA BREESR O OTA ICx T AiEEE L, 7 ==
NT T = KT HEEHMMEL V<, BERO 7 =177 =" tRNA
AREESE & V- EBR ClX, OTA ICxd AEFMEIL 7 = =T 7 = 12%f
T HEFMED 1/300 (OTA TIX Ky=1.3 mmol/L, 7==177=T{Z K
v=3.3 umol/L) TH V., 7 NOMETIE 1/20 BE CTH-7- (OTA TIEK
v=0.28 mmol/L, 7 = =)L 7 7 =2 Tl K,=6 umol/L), (B 149, 151)

HTC #la% OTAFIEFCTA v F a—3 g L7-#E%R, HTC ffak o
OTA LU= OB OIREEIL, HEHIRRE D 200~300 fFICHEML7-Z &
N6 0TA X7 = =17 7 =2 tRNA Aﬁiﬁ%?k DOFEEBFPEIZIRL T,
T x=VT T = L BEGICHBBRNICERE ST WO, [REEAZR
TEEXLNT, (R 150)

OTA X% 7~ 7I:/v75:‘/%%’;§m”5ﬂﬁ@@%?% ZHVERT 5 AR
PEIXH B0, MOHEBEINTERROIEMHICHB W T, OTA OEHERIFED
LIRS N o T2, (B 151)

T 2= VT T =R D OTA OEENR . T v b OPEEERHI
TR SN, OTA % 0.12~1.4 mmol/L @/)EEVC7:E%/I/77%/75 5
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F Ly ~OMKSIRAE RT3 7 = = VT 5 = UK EEESE L OV D
BoOFaL RENCEGETHRES LV TF DU ESZEZRE LT, OTA
DT == )LT = ‘/73D7J</\ﬁ7¥%$61ﬂ‘§‘6 ICs0 1%, 0.43 mmol/LL TH - 7=,
OTalZlTZ OIREERITR D Lo T-, (R 152)

OTA /X, 7 v Mg 7 oY —ACEIT S NADPH X3 7 22 /LB R
KIEDOIEE B R OB S 7 v Y — L2815 NADPH {K1ED 58
fbatgimd 2 Z &5, MDA ARKRATEE L TR BRICI VRO LN, U
88/ Mz AT invitroiRBRIZ LD OTA 1L Fe3td 1: 1 THiEA L Fe3tin
5 Fet~DEBETLEEET 5 Z & CIREOE(LAIE LCTER L, @B LIRE
DAEREEET S ENmBEI T, Wistar 7 v b (I, —#E 2 L) |Z
OTA % 6 mg/kg RECRAOKET 5 & BELARE2MEM L., @E{LiEE
DERZTRT T PRI TREEM L7z, (3R 153, 154)

7 X OB BT 2 OTA & v U =2 (14 106~103 mol/L)
DOWTFNL—HEm T A o FaX—va Lz, ThIF LT
T LA T RN p T R BRIRA A OlgikRe, KOBH]I-m A v %
Fﬁb\t& VT EEBIEENRIE SN, EORER . DT RICE W TH OTA

CLBMEENRRBD LN, (R 155)

Wistar 7 v b (., —#£ 6 L) |2 OTA % 289 ug/kg K T 48 FFff] 2 &
2 3 HMEERFIRE O ET A, IEEBR L RET S LEEE A — N —F
X RUALX—E (SOD) MOh ¥ 7 —E&#EEIZIEAIESZ & T,
b d OTA FRBEME~OEEPREF SN, 7ok, SOD ILEHEEESR
IBERLKFICE L, ARk L7@MbKFRII N & 7 —Blz L BT fE
b, REBHIME., OTA &#50 1 BEENC SOD KU & 5 —F% 20
mg/kg RE T 48 BB X IR THEHEM LR, OTA THEEINDE %lét
WA (BAR, 7 L7 F =2 MET NS RF LB KFEEESE (LDH) .
VTR ) RTTFH— t(h@)&@ﬁT%%@i@LE“)wikhk
DAEEIZIET L, OTA ORFHMIIIEMLZ, (3R 156)

7 v MZEIT 2 OTA DEfE~DOEEL U T BRERED HEHEE DR
YN RABE AR IZ 331 7K, Nat, KON Cl HEEoEEM, I N RITEIC
ST HEEES VT T AMBIEHEOEMAFED bz, 512, OTA X,
In vitro \ZB W T A XEfgfiialc B i DAy =4 M8 a2 H1E LT, (&
BR 157)

(3) ERFVZICETIHERNIENDTLED
OTA 1%, TH{LENMAED K ONELEER I L > T—# OTall fE S b,
BRZo v EORT HEBMICEBVCit, BOBE S OTA OKERDHN,
RN SN HENCE 1 H OME#E COTUI D SN 5, OTAIZHILED H b,
BRI/ N DR IS RIS NS, HILED O ORINE, %< OBHEIC
BWCIE, MEEEB L CTEREOZDOMOMBRIZ ST 52 RO 5
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NTWa, MEFTIXIEFEALED OTAIX, TAVT I VEDX X7 E L
ALTVAZENRINTNS, Ty e TXIIBITAEGEROFE RN
5. OTA #E5%OMikH OTA BEIX., 7 v MIBWCIIBEE Mz s
WCTRIFRE XTI L 0 BRI T 2 R E <. BKICBW IR L v
HBIEDO T NEVMETH 72, OTA O—E L, Bk OWFlE T CYP 12 k&
Db S B D, OTak OV BEOELHIZ, 2T OTA L v FEHEEN
ZEDBHEDOLEN TS
(ﬂAi\W&Uﬁ¢_#%éh\@ﬁm%ﬁ%:h%%ﬁ%wﬁﬁ%%
2%, OTA OBHFEROBESCMEY ¥ L NV E L OFEEDOREIZLY
FEIhDLEEzOND, ZHOERKIL, OTA OFEHOEEIZHLES
TARLEZOLNA, EEHMIZ. 7 ATIE1~15H,. v hTlL2~11 H.
THTCT4~6 B, PN FEF =TI 20 BEXOE FTIFK 35 B THD
ZEREINTNAS

HADEITIX. 7/h THXRONT U CHRIN TS, BIF~DF
171X, =Y PUVICOTA # REHRG LTGRO LN TN A,

2. ERFYFICEITLEH
BHET—HOWMD FLDOICH > TE, FICBERLIbLEMERS LT
T=HERAWLZ L LT, £2, BAFO OTA BT 25 ChHL Z &
Mo, BORGEOT =X Z2F0IZERD LD,

(1) 2HEH
Kyt & K BRBERRICBIT D LDsoEXFR S IR LTz, 4 XEOT Z 1%
OTA T MEDEWETHD . T v MR~ A TREHEDRWETH S5,

x5 BIMEICBTEIFISEFFIUADLDLIE

- LDsofE (mg/kg {AH)

yuE s FEREN 5 FrRP % G-

v A 46~58 22~40 26~34
7 v b 20~30 13 13
7 v NCETAER) 3.9 n.d. n.d.
A X 0.2 n.d. n.d.
7K 1 n.d. n.d.
=U RV 3.3 n.d. n.d.

nd.:7F—%7%L (ZHR 74, 105)

Long-Evans 7 v k& Sprague-Dawley 7 v b (I, —#£ 10 JE) (2. OTA
ﬁo]71@2m@&g%E@%%ﬁ%@%ﬂﬁm&ﬁém/&54&%&
®BECTHEHEIN, FEEABFIREROE %iﬁﬁﬁfﬁ—l‘_“( DELEE
5 12~24 B IC1E, £ CORERETER. 5. BE. d)VﬂE%T?\ H+W§
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ORI C 250 RATH M AER S v, g, BMORKEEE. ik, Bk
VDRI 1T B RHERE MR RO bz, 2 b OFTRIL, OTA #4512
Ko THEREMEMENEEGE (DIC) NHEBRINT-Z LA RL T, ZOJR
KX, WEM R OSNRMEO MR EETEMHLIC D b0 LHEES TV D,
F7-. IS T AR KE Y VU SEROEERE . (L DRk E D s & 1
IEEFMBR (ROEEREEBIIZBICH-7-) TR 7 —ERADL
N BEEFECIX, DO LIX, ARk & % D% O mEE 2 BE
L72bDEEZLNTZ(E 158), £72, HERT v NI, AT v R LD
HEZENRENEEZEZ LN TV A 105),

Swiss v 7 A (., —# 5~10 IB) 2, EWRHBERELHFET L7 =/
Ve S —L (80 mg/kg (AE) &5 HME, XX 3-AFraz e by (20
mg/kg 1K) % 2 B, THENREO&FS L CRIAHE L7-%12, OTA %58
R OGS L2568 12iE, Bz Y OTA @ LDso [ENEMT 5788
OTA ODERMFEENME T Lz, —FH., 37 Y —20E/4X 57 )F—EH
EZHTHLHERT =)L T FF TR (1,400 mg/kg KE) &G LIZHAIC
. OTA OFeh- 144 FEfE#% D LDso 1% 40 mg/kg AEHN 5 18.9 mg/kg AH
WA LTz, (R 159)

11 X% 25 mg/kg (AEO OTA ZBRNEEG LUy (RVAKX A 51
hn, —HE158) 1%, &E51% 24 RefEILINIZSET L7223, 13.3 mg/kg AEOD
OTA ZBHHE LUy (RVAZA | iR 3~6 20A, —# 1 88) 1%,
—IBEDRIRE RTICE EFEole, ZOMREBRLY . UvIIIBIT 5E3E
7 E R H 1T 13 mg/kg % mg/kg A5 & Sz, (B 125)

(2) HRAMEH
OTA O #AMEFERBROBREALF 6 I LT,
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x6 AV RXLUADQEIUBUHHAROER

;S | &5 w5 & T L LOAE | NOAEL 6% 2
@tk | FiE moks | maka I;k n{lj%/%g
N . m
R e | wemon Pty
~ U AL | #A, 0. = JiFhE K OV T DNA, 1.5 (B 160)
Swiss, 4 | 45 H 1.5~1.7 RNA. & 7 G8EK
(10) . 3~3.3 OFtE - R - ks
VR B BENREKRLT
et/ %N
s REERNEERTEMEOIRT,
7 v b [IREE |0, 24, |0,  (REEHEIIOHE], 0.96 0.48 | 5f%: (B 161)
Wistar . | 14 4.8, 0.24, - BUN D E 5. PR ik 2
. EEFL | H. 9.6, 24 | 048, | . WEEEORI. REEO DEEIN
#@10) 0.96, Wb,
2.4
Z v b, |iRfE, [0, 0.2, [0, - RESINOME, EERE | 0.015 Fat:
Wistar 90 H, | 1.0, 5 | 0.015, BN, B LR
WEE . B 0.075, | * BUNZ&{E2 L, HHAE DT
H1%(15) 0.37%) | = BTN RARE LR ez
OHIEE, JTALIRAE o H
S DR,
» 2 TOELEETBIILAL
PRAME T I 28 i A
K ONE KR oo,
AR E =N 0. 5, - &R~ PAH B v 5
Wistar 3 H 15 SAFR DI,
HE(5) TR AR O He B RE (BB 162)
=,
7y b, &AL 0. 0.5, | * 2 mg/kg 5B TI3FEH 2 1
Wistar ., | 10 H 1. 2 HOXBEHIC R THEE
HE 72 R &8O, (BB 163)
(10) + 2 mg/kg H 5T AR
BRI ERED 5.,
AN =N 0. 2 - BigEE BT oL E
Sprague- | 2 H RN b OFEFT A X
Dawley. 26%J5/> L, PEPCK &4 (B 164)
#(@6) 135K BE%IE T,
7y b, | RO 0. » Efi <, PEPCK KU
Sprague- | 1~5 2~2.5 mRNA EDOED, (B 165,
Dawley. H 166)
Jii3
Z v b, |iRBfE, |0, 2 0. s Bgick s ALP A
Wistar 56~8 0.145 VTR ) RTFE—F
@) 4 A K OYGT BERTEHEOK T ZH 167)
LIZRFIC BT S 2R
D OEEFRIETEOHENN,

D LR EFNEEIT ST 58 E ORI H 5 Nk
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EUEZLE
(B s/
#)

5
itk
- A

# 5

mg/kg
fil

mg/kg
RE/H

TR

LOAE

mg/kg
LN

NOAEL
mg/kg
(LNGEN

(ke

A AN
F344, i
3

M
14 H,
i 5 [A]

0.0.25,
0.5, 1,

- BRI PR 21 %

TR M=y 2ORM, B
KA DN,

- BRI 51T 2 TR N A

FURIEHL O,

s FUATFAT I AT

R OPEHEEE N,

SURNAZS
BE~DH
P& TR
72 DAk

(B 168)

2D NN
Wistar .
1% (5)

SR
28 H

0. 0.2

0, 0.02

EFO7 LTI =0

BUN, ALP, ALT. MDA
REOAER LA, miF
DHEALER OFE MK
*

* BRI LR A E DA,

(M 169)

2D NN
Wistar .
1 (10)

cFRFROTRT S

FrOMHFREOFE
EH, MVa—F¥A1nm
=V, TAMAT O,
AR R RaFY
—LVOMHFEEDEER
KT,

(B 170)

= 7 k
V. BWH
%, 1fE(10)

« BRI 42.5%,
B LT =T T =

V% 0.8 Xt 2.4%FL
7-%A. BEFERTENE
N12.5%& 15.0%

(M 171)

TN
14 H
ULk

* STl 36 ) 2 B iR

. BEEEESE, FEiim,
7 N = DIETERL
R O FE T AR IR

- BT, RO i,

PRANE ERANE, RANE
IR, BRI, VEMER %,
ARERIRDZE,

s 777X AT,

WEREOZENE, BHE Y >N
OB EVE RS A
DEEE,

- SRR TIE Y vk

O)i)i/}\o

(B 172)

1IN
42 H

« R fiek & JIT ik oD AR of E LAY

IR

- LDH. yGT %0t AST &

J:ﬂ%fl‘o

» T W o R A A b R A

D EJE 70 ERT,

(R 173)

&=
IS
J
[ZH

- IFIE O RO A B e

s,

(ZH 114)
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EUEZLE
(B s/
#)

5
itk
- A

# 5

mg/kg
fil

mg/kg
RE/H

TR

LOAE

mg/kg
LN

NOAEL
mg/kg
(LNGEN

(ke

A N
New
Zealand
White .
6-8 i Hn
(4)

1IN
60 H

0. 0.75

0.0225

o1 SRS iy il

TIharKIT77 U A
7 DR,

o1 SRS iy il

ThilFi&OER, #EkE
DZERE, I/ NEEE O
I a1 D 22N AL,

» BN AL IR AE b BN

TE RO O]
DI,

0.75

(R 174)

Ao

New

Zealand

White,
(8)

1IN
30 X
12 60

0. 0.03

- (REIEIN OB B O AEAF

FORT,

* 30 HFH &Y 60 HH& G

THEMIZk 1T 5 SOD iF
MEROA 2 T — i
NZ 60 H ## 5 CHTfiE
MDA %MD L5

- B G HIREAFAC, Bl

WZERE SRR AL
77

0.03

(B 175)

A X,

BN

VIZN
(3~6)

P
14 H

0, 0.1,
0.2

- BRI B b L,
- T ORGHETEIRRAN

SR OO IR
B A 1) B Al 22
b E O = A R/ME
DK,

iR & RBKIR O VU 3R

%k DERIE,

(B 176,
177, 178)

AN
(8

- JREHII, JRICERT
SR E LSy BN,

LDH, GOT, ICDH i&
D LA,

IR VA I SO

BUN o#n,

* T L O R e ONEEAL

PRAE LB DRI,

(R 179)

A AN
v R —
A, ME(9)

0.008,
0.04,
0.16

* 0.2 mgkg F B ET

TmPAH @ & b K& O
TmPAH/Cin O,

- 1 mg/kg fAEILL ETRO

RAEEE DD K VR H &
LR BEOEN,

*1 mgkg ¥ LI ET

GLDH {F:0H & e
KON 4 mgkg fERET
LAP &0 H B 72D,

* 0.2 mg/kg fAEHEED 9 JL

¥4 T, 1 mg/kg FEH(40
ug/kg RE/A) Lo
HEETRETOMKICE
fiialr (7. R 4 A e oD i) 7+
fRAE /N, B IRAME B O Sy
BB BB, RAEN
W IX B U 72 R Bz
MR BTz,

0.008

SRS
RZE

(B 180)

37




BOES | R X AR LOAE | NOAEL | (W% LI
@tk | Fik = = I;k n{lj%/%g
3 . m m m
LU L il i
REE, |0, 5 0. 0.4 | » BhINALIRAE b 52
5H DIEIE,
OB T AL R M E T
NADH-7 s 7 Y U U A
o BTRES, TN BEBLK
?ib7 HRRIEEOE T,
2 e g [EE. (0.1 [0, 0.08 | - BBGERRAVE LA
~‘10 F*]ﬁ“ 3 H VR PIT Y e ZEAE K OV (B 181)
I §E
® « JRIFIT A 7 R R TR T oD AR
1t
- g oE L R HRE T
NADH-7 FZ7 Y U U A
BICEESR ., T BRI
FEEHR, AP IEHEDIKT,
7K. 25, | IREE, |0, 1.38 | O, Eho 7 2 Tk, o B $R15 Y.
32, Wit | ~8 i 0.0552 T H T b i R D Y R#E
50 kg, M | W, X | 2.33 . N, BT AL PR O A
e A B |70 0.0932 EELEOFREICHT D (B8 182)
(10 Xix | ~90 RN E o T,
12) kg %
T
P AN AR JuN 0. 0.8 | = BIRIALRME THIZE
v RFLr—|5H I B RN bR AR AR o3
A M #E, (B 104)
25 ~ 38
kg(4)
7 X (6) | &A, |0, 0.2, |0.008, |*0.2 mgkeg fArEE Ly
FEL, OMERE | 58 1 0.04 FEAREICB R Y O
R PEPCK &M% OYGT i% (B 183)
MHERFERITIKT,
7 & 7 | REE, [0, 0.2, |0, - TmPAH, TmPAH/Cln
v R — |58 1 0.008, b,
A, W, 8 0.04%) | = FEPEH o F EARFAEEN
~12 Wi * 1 mg/kg fARHER5RRICE (BHE 184)
(3) WTERE-E IR 5
PEPCK {&MEK OYGT &
PERF BT,
7 % . Z | REE. |0.0.09, [ 0.0036, |- & THOHET, BETAL A.
RFLr—|9H |0.13, 0.0052, PR A0 b Bz A T FE R ochraceu
2L T 0.18(f% | 0.0072 W ZERR MR & 0k s &5
WY T 3 |ED3 | FHEESEICRD L LizK%
KT A K B 0 | PR 1 e R I s )
DEHETE 013, | & ML, (B 185)
WEHE (% 0.305, | 20052,
3) 0.79(%% g'gizg
<2h |
< 2
A) 2 H)
TH REE, [0, 0.8 |0, CBREOBE, MikFric
i 14 0.032 VB W L R A A 1 B
B D BATHEZE M K OV (B 186)
DOHEFEEEA L,
JECFA #58
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D <wHR

Swiss ¥ 7 A (#, —#£ 10 PC) 12 0, 50 XX 100 ug /##/ B © OTA %=
45 AR OEE L7-fER, OTA 5B OMIEEL OB & ¢, DNA, RNA,
My NN O - SR - R X X im&%fiﬁkﬁé’aa:ﬁ%
WA Lz (B 160) . B USMHET OTA 2%E5 LR, BRIk
SR El Ar YA h-a e mLLto#%%ﬁ@#&m%ET&éﬁw&%
AU RN T A a Ve U BREOIKT, WNCEREOMEBLmE ThH 5
SOD., W% o7—Y, INVFZFA L _NAFFo X —F, TN EXFF LK
H—BRRNITNVEFF L I A7 25— (GST) OiEMIT., BHEPT
BREIIETLIZ(ZH 187) .

@ 3vhk

Wistar 7 > b (i, —F£100C) (20, 2.4, 4.8, 9.6 Xi¥ 24 mg/kg £
BHE (0. 0.24, 0.48, 0.96 X% 2.4 mg/kg {AHE/H 28 : JECFA #i#)
DGR OTA ZBEFL#% I 2 HEIREER 59 2 RIER G- HERBR N EiE S h
7. 9.6 mg/kg FEH B LI EDORERET, KEHEMOIH M O EHEEE &0
B RERD BTz, 24 mglkg FEH B %G8 TIL, BIEOME ST EE S HEMN
L7z, MiEFRFEFR (BUN) (X, AEEFNICHEN L, £ TORER
TRENEEICHD L, LEITEEICHEM LU, B0 pH 1%, JEH5 DR
ﬁ@TOKﬁL\éf@&ﬁﬁf65fﬁotoﬁ%$%ﬁﬁfi 2ETO
B 5B BRTOICBIBIORENRS b v, AL RME LRI 4
P D FERL 2 Ol AREZ D IRAE D358 b%htoit ETOERGRET~V LIV
— 7" RN R B AR R A3 FR &')%Zhﬁo 24 mglkg fAkH HEGEEClE~ L
N—"7" EALRME KON EEESE ICHROFBENTO b, (B3] 161)
Wistar 7 v ~ (MR, —FE% 156 IT_E) 120, 0.2, 1 Xi% 5 mgkg fidft (0,
0.015, 0.075 X% 0.37 mg/kg &AE/HIZ/HY : JECFA #25) © OTA & &
Tt AR 2 BEFLA 0 5 90 H R 5.9 A R IE & G- E RN Ei S vz,
AR TRICERE S ILE2 &L, EYOT vy MIIEERE & LTl &k
X OTA #& 2R A 90 BM& 5 L7-, 5 mg /kg fEt OTA 58T
Mﬁ&%%ﬁ%%ﬁ%ﬂéhto1mwgﬁwui@&5ﬁmﬁwf&5
HIMZIC, BHROME AT B R IR IR 5RE & i U Tl L7e A3,

H D [EIE I 1T, 5m%gﬁ%HﬂA&5ﬁ@%%hwfonuwk
EfE LA UEE CEE Lz, BEBMERZICIE, £ CToREFICB W CGIENL
PRAME bR 381 2 B R AR IR I OV BRtE ZE ME AR O s8N ASFR D H
7=, 5 mg/kg fAEt OTA G5 I\ CUENL IR AR b Rz Al oD B K OV A
B RO JEE 3R @%h,905%@@@%%%%@%£%Fﬁmfiﬁ
7 L7z, BlEOWIRMBILZE CIIHRG% K NEEMBZEICET ChoT,
JRXNT A—42 K ONBUN 72 EOME /ST A—Z 1L, W T HOFEEFEIZB T
HEERFRD Lo Tz, (B 161)
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Wistar 7 » b (., —BE50C) (23 H# 0, 5 X% 15 mg/kg AHE/H D
OTA NREDH#HFE X, &ikiEE 24 BRI EZ SNz, mMHFRTT )
EREE (PAH) BE L, FEREGRICH AT OTA BERCHEIZHM L7,
g B8 R &= AW T in vitro \[Z3B1T 5 PAH OBV IAHBE & T~ FE R,
OTA #ZERETITIEHR G ~T PAH OBV IALNEEICE D Lz,
IR T, OTA BERIZ BV TR A E R D IR K& OVRARE
HIAPNICABHEBICERE LS bar RU TR LN, (R 162)

Wistar 7 v b (., —#£10PC) |2 OTA % 0. 0.5, 1 Xi* 2 mg /kg &
BT 10 B D57 5 KER D5 HEERBR N EE S L7z, 2 mgkg &
BHO OTAEGEECIEI BUN REDKT & & IS REOMMBFED bz,
s & o X7 IR E KON BUN BEE X OTA JEREREL 0 &< o 7203,
BIEE R Nz L AT — WREIIKT L, M7 va— X REICE{bIT
minolc, (ZHO163)

Sprague-Dawley 7 v & (I, —&£4~6JC) |20 X 2 mgkg KE/H
@ OTA 7% 2~5 AR OEE S, BRI T AMEH E~DOEENRFAD
iz, BIREEICBIT DL E VL O AEIL, OTA FEEERIZ A
T OTA #B5-8E Tl 26% 0 L, ¥EFTAEZ R 582D — D> Th H AR AR
T ) —/VENLE VBRI VERF VX —8 (PEPCK) IEMHIIR 55%IK T L7z,
fFigCid PEPCK &M DK T IR O 2o 72, PEPCK @ mRNA £
gk ClD L7228, FFigCldisid Lzenr» 7=, £7-. Sprague-Dawley 7 v~
N (M, —#E6C) |2 3~5 HE OTA %38 #5925 L mRNA O &
1%, BE T 50 %l L7223, g CIEE L Lo 7=, (B 164, 165, 166)

Wistar 7 » b (#, —#£ 3 JC) |2 0 XX 2 mg/kg &£ (0 XX 145 pglkg
RE/HICFEY) © OTA % 8~12 EMREEHR 57 5 KB 5-H RN E
STz, BEE5EIX, BREOEBHFIZA LD BRIGEROHEIZRE S
iz, BRI DEESN 2572012, 1 #HEAEICBBEORICET
LHEERTEMENRIE SN, BigICK TS ALP, vA 0T X ) T FH—
TR OYGT OEMHITES 1 BEZ LV ARIIKT L, BliRlck ) 2EEEE
HEDORTIAHEL TRPICINODERPRBO LN, v 0TI )~
7' F L —E R OYGT 1T R ORI ZRICFEE L, £ OEAIZHEENH
52 L ETRTHHO~—T—Th D LDH OEHIE, %584k 4~5HE 12
OTA B GRECITIR T OBEREEN K EE L 20 OTAFFRERE L K L T
70%7 5 100%HEIN U7z, BERIEME 6 8 B 12138 L, 8@ HIZFHOMENN
L7, BEOIX, ZOMBRLVIRMEOEE EBENKEV RSN TWNS &
EZ2T-e PAHZ U7 7 A%, OTA #% 58846705 2 B1Z OTA & 58
(ZHER LT 56%ED L7z, 12 @f#&IZIE, PAH 7 07 2 U AFEHE L,
OTA FEREREIZHEAN 8% DD CThoTz, N7 EFARD- I Vavy—E
TEHEE 2 BB ORFTER LI, ZOBRIXY VY Y —LIIFET HE
FEThO, B LMY Yy —LA Lo Ean-eEx o, Bl
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BT D NTEFARD-Zvav X —BiEEIL OTA OFELEZ T -
oo (ZH 167)

F344 7 v b (HfE, —#£3PC) (20, 0.25. 0.5, 1 Xi% 2 mg/kg {K&E/H
@ OTA % 1N 5 B, 2 @RI O & 54 5 EHK G HHRBR ) FZhE
iz, AEERFERCHF, gk OB 5 OTA BENEHR LT,
MR EICB W TR CORER OB RME D S3 v 7 A M
AEERFHICEREROEREE 26T 5MROBIMNARDO N2 L0 b,
EF L. DNA G OMBE S ZICEFE R E U2 2 & CEIEEOMAR R HEN
THEEEL WD, 2mgke FE/H KRG CIXBBEEE S/ ISR
Eaﬁu%@ﬁéﬂ%z EENTRBO S, FERERIC TR H 2 HiaE A

2% <, EEEEFIEEENGHBEL -7 AR F— 2AOMaNERE
W %&5 iz, OTA BEBOBE T, MIEMEEZIR (PCNA) NHE
IIRFE L TN L, MRS EEE L C W B 2 &R &=, Bl PCNA
IZEEIM T A B e o Tz, OTA B EREO B L O, HHl L7z DNA
12, BBfLA L ADIETH S 8-OHAG OBIMITEB D Lo iz, 1
mg/kg FE/BLL LD OTA R TIEL, FERGHEL V IREDI O I

ﬁ¢k)f%w7¢yﬁ%yFﬁ%MLkoR¢7w:—X%F®L
A f;ka&uﬁwmﬁ BHEZ TR TWEICA LN L BB 2 ZBITFRO T,
EELIIINOOFRERIZOTAIZ L ABHEITITHEDO A=A LNREE L
TWARREMEZRIET H EE X2, (B 168)

Wistar 7 v b (., —#£5PC) 12 0 X% 0.2 mg/kg KED OTA % 28 H
MR O#E Lz, OTA 58 Cl, WEMBREOR R, IEMRHEICE
PEDFE S B, B D 5 o M O RIEALOIRES OTA Fe R B H Mt
NI BTz, AR E O R, OTA H 5 CIXMET D7 LT F =0,
BUN,ALP ALT K& X MDA IR EE DS EIER 5 Ot BREEIZ LS THEICE < |
MG D ER TR EICE 272, (R 169)

Wistar 7 v b (I, —# 10 ) |2 0 X1 4 mg/kg faFkF (0 XiX 0.4 mg/kg
RE/BICHY  FEFEHEY) O OTA % 30 AFREHRS L, AT Ui
FTIFTHENFONTZ, OTAZRGRETIE, Fuxrr (T4 EO7aZ
7 F U DIMFREN, B2 &S LRt REHCECHERIZEML, MY
I—RK¥Afa=r (T3), TA AT, A LAV KR LF VS —LD
MHFREIIAEEICEY Lz, (R 170)

5 JECFA THW T W A E(IPCS:EHCT70) % F\ CIERURE 2 HE &

Tl K (kg) fial BHE i (g/Eh )/ H ) B (mg/kg RE/H)

7 b 0.1 10 0.100

41



@ =7kl

=7 NY (NHAH., ., —FE10 ) 12 0 Xk 4 mg/kg FED OTA % 3
AR G3 5 KERGHEERBENEM Sz, OTA &5 T, FERERE
IZHARTERENBAD L, BRZENMET Lz, HFiECrIE . i H & OV
OFXTEEIIHEML, 777U X7 2EOMHGERITED L-, BFRIX
42 5% Ch o T BN L-7 ==/ 7 9 =% 0.8 XX 2.4% %M L= 3548
BERITZNFN 12.5% XL 15.0%2BA L=, (B 171)

=7 U (AR, M, —832 %) 120 XX 2 mgkg ko OTA %
14 UL BIREEHR S LR, IR CIIA RO FEER, BRI
M., 7 v =@ (hyperplasia) . BEEEEF K OFEH LA A 51
7. BhETIX., BEToHMm, RME ERZEME, RMEEK, E8EELEORE
HEERNRBDO LI, REREOEEL AL, 777 VXU RETIL, 8
EDZENE, BE Y L REROBD K O ERE SR OB AN B, g
MR CH U BRI LTz, (B 172)

=U U (WAHE. —BE30F) 120, 0.5 XL 1 mgkg filktd OTA A3
42 HENREEHR G S Tc, ZOREER, Bk s HiEoExtE&EMIL OTA &
BERETROONIZN, 777V %7 RE L BIEOMEX BEE~DHE IR
FR SN2 o7, MiED LDH, yGT K ONT AT XTI ) b7 A
77 —E (AST) @ _EFITONZBERUALIRAAE F AR DEEFENTE D 5
iz, (MR 173)

=U U (FEIPEE. 47 B, —&E73) 120 T 2 mg kg f¥EO OTA
23 3 EMIREER 5 S /-, OTA FE& G- xt BEE CIIATFEF I OTA 138 H
T o7z (<0.05 uglkg) A3, OTA & 5-RE CIATHET OTA BT 15.1
uglkg Th o7, XHEREE L HEg U CHR G CIIEMHIBREE N A RICHEML
oo (ZR114)

@ Hyx

New Zealand White 7% (—# 4 L) (&, OTA % 0 X% 0.75 mg/kg
Ak (0 1% 0.0225 mg/kg A/ HIZFEY : 5 SIRHE ) 8 60 HMEEE
é?h?‘:o i oL R M R BRI AR K OSRERE D 5 R )~ © oD B DS
mOLNT, Fo. MFEOER, MEDOZENE. MIE/NRE DIHEK L
O MIRE R, BEAMEDOEER NI har RUTORNEHEETHDH 7
U AT DHERPBRO LT, (B 174)

New Zealand White 7 ¥ (I, —#£ 8 L) | OTA % 0 X% 1 mg/kg

6 JECFA THW T\ A#HEIPCS:EHC70) % A\ CIBEE 4 &

Tl K (kg) il BHE R 8 (g/Eh W/ ) Bl (mg/kg RE/H)

S 2.0 60 0.030
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Ft (0 X1% 0.03 mg/kg (KE/BICMY : EEHHEE ) 2330 Xk 60 A
PG S l, OTA 58 TITAREBMOME  VEFERDIE TR A BT,
AFREHIRAE TIE, 30 HR V60 B OTA 5 OB #3175 SOD iEH:
O &2 5 —BIEMITETNT 60 B OTA # 5-BEO PRI 3517 5 MDA 7289E#%
S OXBEICH_TER L, BT OTA 530 HZIZIXEMNZER L,

BELTCW, BERSKICAANLER LREAA LN, 5 60 A%
i, BRI EICER R ONEE LT, EFIRMEEIC L AR R B e
DFER, OTA HEFETIZI Far FUTOLEREORY U 2T DOIEFKNE

bz, (R 175)

® 14X
E— VR (. —#E3~60C) 12, 0.1 XX 0.2 mg/kg KHE/H® OTA
D37 7"@»%%% 14 BREIRO®ES S, 2 b 0FE L~V CriBg
BEICZALITR O b o7, MERRFRIREIC L0 . RS EEE K OGN
PRABE t&ﬁ% BiFsflag =itk O ma A R/AME LR 5 Btk
BEMOFERNECOREFETRO SN, KR L RKIRED U > SRR
DEFXH 2 TOREFHTHED bz, (B 176,177, 178)

® 74

7 #1%, OTA OFEHEHEIC OV TR OEZEOEWVEDO—D2>THY | 1
74 DITALIRME R RA IR RER R OB RERIE (LR E STV 5, (B
F& 104, 181, 188)

742 (M, —F£ 88H) IZ 1 mg/kg AE/HD OTA 7% 5~6 B A& G-
NIRER, ZEEZIR, REEOKRT, R\ X 7 EREROFERED -
ANz 2 X7 BB E K O BUN B E O EHNRBO S, RICBT
% LDH. AST kO V7 = ikl (ICDH) (&M EH Lz, M
MFHIRAEIZ LV | R R OERE O ERIZKERRS bhuiz, AR
FE O AR EEIE DN - DAL, ITALPRMEE FEPNIZ I3 BESE L 7ol 7 SO
FEEED O RBE LIRS bz, E7o, B L RMAE & Ok IEEA

JEIZEEIE RO Hiv, BEREKOMFFERORENA AL, (B 179)

TH (T RL—A M, —BE6~1188) | OTA CHARBRINT-KE
(OTB., OTC, A7 J FFXxv o= AT ), MU=, BEUTUHHLRNF
UOROT 7T MRV IR AL B Z VLT, 0, 0.2, 1 X
I% 4 mg/kg fAE (0. 8. 40 XX 160 pg/kg AE/HIZMHEY) @ OTA % &

AfE L, %5685% 9 BERON68 HEHICEHO T X & 1IET &L
0 07 2120 20kg 725 90kg ICHEARET S 4 A M. BRSNS S
Nic, REOMEL, RERBIM 1 BEERT, RERBELAE 1 BB R OZE 0%
X3 EM I IR SN, MiED pH, FEE, ~~ 7 U v ME, ~F
Jsuabe i fE, VT F= EE, BUN, S RU DLABE. B U LBE,
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M E . QiEkE, LDH &M, 7 v 3 Uik #ERESE (GLDH) &M,
LAP {&EE R YT #1855+ % > 737 (a-porcine low-molecular-weight) i T
WZRO pH, WHE, F&EE, TR UNRE, VY ULNRE, HERE, 7
LT F=URE, BERE, 2078, A XU U ROPAH RENBRE I
7o RPN OV oo LDH &M, GLDH &, LAP &M, ~F vV FF—+
EME. ASTIEMEY N7 v a—2 6 U U ERIHKERESE (G-6-PD) 1EMEH
EENT, 0.2, 1. XX 4 mgkg ® OTA 54k 2485 L= & REICBIT 5
e HGHMEFRORELT-Y —H OTA &5 &1L, ¥ 7.2~8.6 pglkg. 36.2
~43.3 nglkg X% 145.0~173.6 ng/kg T - 7=, OTA 512 L BEMEN
RO O, FIHNGGRD ONT-EEJEEIL, HUKEDHEME LAP 280 /R&
DOENNT, 160 pg/kg A/ HH GRS\ THRE% 2 @ TRIZ LAP 2838
Doz, LAP IXEALRME ORI &IZom L TR Y, ZOMMIEE%
ZAT T2 EDRE ST, JRFP X 71X, 40 LY 160 pglkg AE/H O
WERETRERME 20 HE LIV AEISHEM LT, OTA OHEIEFEL T,
IR G ORREE L i LT 8 ng/kg AE/H RGNS PAH ORME K
PEit 8 (Tmpan) L Tmpag DA XV 7 VT 7 AT HEENEE
I U, PRIBREREDME T35 2 L 3580 b=, 40 pg/kg (RE/H LI ED
OTA 5% C GLDH {&EDOF B 70 b K 160 ug/kg K/ H D OTA &
E#EC LAP {EH OB B RPN 5T, 8 ng/kg K&/ H D OTA %5
BED D JRAED F BARTFERI 72BN S v, AL RAE (235 1) 58 0 BRI
NIEESN W, oL 40 pgke FE/BOHAEU ETIIEETH
Sfc, EREBIT, FIRR K OYRER R E N EM Sz, 90 kg (AERF
OB EOHI AT R Tl 160 png/kg A=E/H D OTA HEFIZB W THEKX, X
HEALK OB LR A Bz, BEMEERT R & LT 8 ug/kg A=E/H @ OTA #
HEED 9 PLH 4 LR N 40 pglkg RE/H Q&L EOATOT ZIZHNT
TALFRAME b BRI A O Jill F-f e /N . ARARAEZ DIRFE R OV S EB S H i, R
I PNIZI T FIBE U 7= RAE B RCHIBRASERD Haiz, 40 KON 160 png/kg A
[H®D OTA BHERIZBWTIEL, £ TCO T X OBIBICIHENE D bT-(ZR
180) ., LI EX V., 8ugkg AE/HMNYi%RERDO LOAEL &l < h7-,
74 (25, 32 XL 50kg DT & | MEMERB], —Ff 10 L 12 58) ITHR
1HYeRFE 2 FAWT 25 kg D7 Z(21% 0 X% 1.38 mg/kg Akl (0.0552 mg/kg
RE/BICHY . FERBE D) 2 SHM., oo 7 X lzixEzhEih 70 X
1% 90 kg 272 % F T 0 XiE 2.33 mg/kg £kl (0.0932 mg/kg A/ HICHE
Yo EERHET) © OTA Z2#5 L7, OTA 58 ICITBIMEE O,

7D JECFA THW T WA E(IPCS:EHCT70) % iV CIERURE 2 HE &

Tl K (kg) i EHE R (/@ ) | B (mg/kg (KE/H)

75 60 2,400 0.040
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AL RARE OREIEZE, FRAE DOZFENE & OB OB bz, 25
kg D7 # CTlx, 50kg O 7 Z 12~ OTA OFMEICKT DR HENTRLS | &
REFICE S - SN=BEOREIL, OTA 28 F 2 WEFHIE X THIER
Lipolz, (ZH 182)

TH (T RL—2 M, —#E 388) 12,0 XL 5 mg/kg FkF (89 0.4 mg/kg
RE/H) © OTA % 5 HFEI AN, 0 XX 1 mg/kg fEF () 0.08 mg/kg &
#H/H) © OTA % 3 M AMRERS L, Bl 2 KU KERESE KN
U VLR OIEENRTHO 7=, 5 mg kg fkEO OTA % 5 HRE#E L
T-EETIL. WL OO 78 ABW RN RS RO FEE & OV
AR BN A b LTz, £ 7o, IEARME C NADH 7 + 7' U 7 Mg rks
FIEHEOKRTRERaANTEET 7YV U LABTERIEEOIKRTRRD B
7‘_0 1 mg /kg EELD OTA % 3 AT E LIERETIE, W< 207

N W CUAL R AR R AR SR PTR 72 258 K OB ST QN V- D #RiE
{ERFRD BT~ TN RAME CNADH 7 F 7 VU o LB TEESR, a TR
F TV Y LBETEESE RO ALP OBESETEMEIMET L722 &b, %%‘%
V. IR ER Co Rr X —HFEATAHI b R TITHEEE
ENELZEEZT, (R 18])

TH (T RL—A W, —#E458) 120 XX 0.8mgkg K&E/HD OTA
2N 5 BRERORE S ER, EALRAE TEC, JRME _E R AR o F B
DR LT, BEARME K OESEIITIER AN o7, (R
104)

7 X (TR OMERERBR, —Bf 6 88) (2 0. 0.2 X% 1 mg/kg fA#l (0. 0.008
1% 0.04 mg/kg AFE/H : JECFA#15) @ OTA 2 5 &5 shi-, H
ERFR72 PEPCK K OYGT {EMHEDOJED 3780 Hivl-, (B 183)

TH (T RL—2, M, —BE35H) 120, 0.2 XL 1 mgkg fAE (0,
0.008 X% 0.04 mg/kg AEIZHY : EHEFHRE D) © OTA 28 5 BRERO
BE I, BiE~OEZENRFHAONTZ, OTAEEIZLY Turan DA E 727
D Tmpan/Cin DI DN FEHE H O NN K OV EAR 0 72 AL R A E D%

REFAENRO bz, 1 mgkg fFARHERGEICBN T, BREEICBIT 5
PEPCK &K O k2 R U 7 OyGT 1M OTA JER GREICH R THE
WK T L7225, Mg PEPCK {EMHIZZEL L > T2 (ZH 184),

TH (T RL—RETNATV T URT A FOASHERE, MEE, —BE4% 3
5H) (20, 90, 130 I 180 pg/kg £kt (0, 3.6, 5.2 XX 7.2 uglkg K&
JBICHEY  EHFHE 7)) © OTA % 3 7°H ., K< 2 202X 0, 130,
305 X% 790 ng/kg £t OTA %53 5 KIEER G- amHRER ) Eii S v,
AERIZIX OTA & RX= U UlignEAT D A. ochraceus &M LT KEN
AWb iz, M, Mgk BRI RS A —2 OB R 25
HTROONT, 5 3ARIZIET v R— ADER D, 5 5 A 1&&0\%&
BT 1 DDA TIEREEMSET o K= ARBO 6L, RO pH IZHFEIC
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TLTWe, &531ARIC

5

(/ AN
@ﬁa’%ﬁi MR, —#EA 3 BR)
G LTSRS RAME bR D B1T
=i & OWE

2 A BIZ
72 E Dk

(3) BHEM - ZAAM

OTA D1gM:EM:

R7T AUV XL ADIENRS

- FEA

UTHEMENRO S, HE

Z 790 pglkg fAkHE SRR
T ETOHRERE iob\“CJELLJJTm’*Hi”é:J:&rﬁHiﬂ” CHERLIR B OVZE
VLR LA A O FEIN 22 B LT
1 185), BIREBRE LT, 7¥ (T k L—RETNVHIVTUHRTA b
12 OTA % 1 4Ef#] 800 png/kg DR CTIREF#H
PRSP DN R ~ D RAE M BLER
TR METE A AR O B 7R HETE S HERE S 7o, OTA FER 5 D%t L
TN ORFIIBE I N> (B

186),

AMERRBRDFE R AR TITR LT,

- EDNAMHBROER

IZRBWT, HIZ

BhintE@E) | &5 5 AT A LOAEL | NOAEL e Sk
WEIRE |- W T nglkg | ma/kg mg/kg & | mg/kg &
gk | kA H -
~ v A, [RfF, 5 |50 7 « OTA #5- 10 HELLTF 7 ~UAX (B 189)
ddy . 7 |~303& D=7 ATIEBEE ) & 5-BRA
(16 JHF i > B 355 1 3% A2 72 735 7038
L. FEEES
I BB 0D 36 AR A i,
%, 15, 20, 25 KO
30 WG/ T, £
Zh 8/15, 1/14, 2/15
KO 4117,
- iR ¥ 5 25 H
& (5/15) & 30 IEfH]
(6/17) ¥ehH-THIMN,
~ v A, [RfE, 44 |40 5.6 CHEFELZIED S b, 5.6 (Z R 60)
ady . % | 5 TCIZfiFHufaRE,. 9 It
(10 B g > FERTME R AE
VT T R e
208
~ 7 A, |IREE, 70 (25 3.5 B R O FERIMERR 3.5 (B 189)
DDD. /i [ JEE, 6 DT & A A
(20 8 W IZ JH AR 8 T A
~ U A, (lREH, 24 |1, 40 0.15, 6 |- 40 mg/kg fAEHEERE 6 OTB % |((Z 8 190)
B6C3F1. |74 DO~ 7 A gD %R Y
i (& B GEASEE 53%) A%
50) L EMEORE (29%) & 9%E
FENRD LI, Tefakt,
Z v b |RIRE 0.021, 2 OB RS ORAE 0.07 0.021 [9KN15 (M 191)
F344/N, @, 9 0.07.0.21 | HEEEIX, 0, 21, 70, MHZIZ
i (& AL 15 H 210 pg/kg BEOMETIX BRI
80) H. 24, =hEh 1/50, 1/51, % 15PC%
i 5 [A] 20/50. 36/51., WETix L%,
0/50, 0/51, 2/50, 8/50,
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ginFE@E | 55 5 & i AL LOAEL | NOAEL 5% iR
WEUED |k - B mg/kg mg/kg mg/kg & | mg/kg &
gk | (hE/H A E
Zw by |HRARE 0. 0.021, |+ 0.07 mg/kg AEIZE 0.07 0.021 (B 192)
F844/N | |1.90 H, 0.070, DL TR e A g sk
1 (5) A 5 [ 0.21 HOUTALIRAAE D B
R3E, BAE 72 BRI
Fid
Dark JEEE. 3. |5 (3, 6 [0.009~0. |- 5ppm ® OTA #58 ANIE#E (B8R 193)
Agouti 7 |6 X129 |XiL 92 |25 BRI BEMNARIT kB
v b M (ABRE | ARE) 20%, 6 /) ABERED, OTA
8 1 “2ET | Xit04 1 PC L WA o R ik L 2 A (OTB #?
THIEK | (244H) B, 9MAREGHED, 5~10%
(O SE S 20 VT 4 PL oD F{R D BA) .
5, il BN EE D b
77
+ 400 ppb ® OTA % 2
ERNREER G LT REC
RN ANTERD B
>77,
v b, |IREH, 2 0.05 (7 |-34PCH 4T (12%) (T (BB 194)
F344, 1 |F v h~333 | BIRBANH LI, T
(34) 2 . DEEI1L NTP OF A
ZFD#%IE | 2o OTA JEfI# 55
100 mg/ B (380%) L7
Ty MB | o7,
TH. T EEE, 2 |0, 1 0. 0.041 |- BWRIRAME OZEHE & D (ZH 181)
FL—=, |&E mg/kg & | A7 E ORHE(L,
e, 8~10 B - HBEEZZ T -BETE
T #r(6) i U7z R | B
Ffm I,
« BT AL R T
NADH-7 oY U v
LRI, A B
Pt 7K SEBE R TE L Dk
L
®JECFA #1581

@ 44 BRENAMRER (YR, EEERE)

ddY ~ v x  (#,

—#E10JC) |

20 X% 40 mg/kg (% 5.6 mg/kg K/

HIZHEY : JECFA #55) @ OTA % & {efilkl & 44 W5 5 KE#K 55
PERRER N e S 7, BB T4 5 BRI EHESIF & L CBls S/, OTA
BEHETIXIENEFL, 205 B 5 PLICHHIFIES, 9 VTIZ B SR M R

FER N 2 PCIZIXRE MO B MRS RGO DL, FF-CB g O BRI
OTA FEFR 5 OXREE TR O LR > T2(BR 60), ZOFED~ v A %R

B L COINOEED AARBEHEICET 7 — XIS Tnen
otoféﬁ”%énuﬂmﬂirmﬁlé% ENTBFEIOR SN TR o T2(S
n\ 74) (e}

@ 10 BENAMRE (TOR, EBERE)
Al CHFFEE CHIC 2 O RERGHEERBRS £ S h /e, DDD v 7
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(6 i, —FE 20 1) 1 25 mg/kg @ OTA % & okl (19 3.5 mg/kg &
HE/AICMRY : JECFA #E) 7% 70 HEH S SIn-fE, OTA 5~ 2
20 B2 CICBIROBHBEARBO ONTNEF L, T O 5 6 IEICILFEE
PEOBMIAER S, 8 ICIZIXAFHIIRE A O b7z, OTA ER G OxtiR~
TAD D H 1T EAAELE L, 1 BT 78 bl BT R E LT,
FhICEE OB, U N ERORE AL D R T v v OB K OHRKEL
NITRME BB OEENRE SN, ddY ~ 7 A (HE, —#E 16 ) %
FW 7= 70 M o FMERER Clx. 50 mg/kg @ OTA (K9 7 mg/kg KE/H I
FHY : JECFA #2%) A& ekl 0, 5. 10, 15, 20, 25 X% 30 HH#&
Exh, WTFhoisEEBRE & U C&ER#E% 70 #H H £ ¢ OTA &40
OEECHRE Sz, BIEE OO EEIL. OTA FEE G O REEL
OTA %5 10 HRELL T O~ U ATITRO biverolz, A b3 b
e ZHUTIERERECH 34 L, OTA BERHCB W CHEREFEENE
HNRNZ & LD OTA FFERMICHEAET AIERE L IXB 2 ooz, Bl
AR DR AREE X, OTA % 15, 20, 25 XX 30 @E&ZRE LI-%HE. =<
N 3/15, 1/14, 2/15 XL 4/17 Th o7, BlgCI 1) 5 EIRMERIED A 1T
RO LN T, FFHIEOFRAEREORE RGN, OTA &5 25 1
W (5/15) & 30 M (6/17) HERICRD bz, UkFERRICBIT 5
e s AR E 2 3% 8 \TR LT-(BHR 189),

®8 AV FXFLUAZERL-dly YO ADESHEREHE

P 5541

Gi) —HEVTEL e 3 (%) RS A ez (%) fiti 23 A (%)
0 15 0 0 4 (26.7)

5 16 0 0 8 (50.0)
10 15 0 0 3 (20.0)
15 15 0 3 (20.0) 11 (73.3)
20 14 2(14.3) 1(7.1) 6 (42.9)
25 15 5 (33.3) 2(13.3) 4 (26.7)
30 17 6 (35.3) 4 (23.5) 8(47.1)

INHORBRICB VT, OTA %52k v, FLEEROERMERE (B
FOVERIMERE D 2 SO X A 7 OBBEIEE N Sz, 2 bk,
BRI 2 & AR OISO b 72, JECFA TITEMETH S &
A X A7, BT IR S | R R L - R 133D Do T, (B R 4,
189)

@ 24 MhAMENLAMRR (TOXR, BEHRE)
B6C3F1 ~ 7 & (Mt BEFLZ ., —#E4 45~50 L) 12 0, 1 XX 40 mg/kg
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® OTA Zgiefkl (0. 0.15 XX 6 mg/kg KEH/H : FERFHBE ) & 24
AR ET 5 RKERGHFEERBRNEE Iz, REBRICHER S s
OTA 34784% D OTA. 7% D OTB L 9% DXL B LU 2Lt D ThHh o7z,
40 mg/kg RO OTA HEREICIB VT, (KEHEINIME T 25% M O T 33%
Al S, £CToRkz, RME EROEAE (hyperplasia) % £ 9 B RME
OEMEIELZHHEE T2BEENRBO LN, AERSGEOMICENTYH
OTA FE G- DOXIIREE & LT 2 L B RORIERNE D - 725, HEDTTH3 M
L OIERAEN -T2, MBEEXIL 1 mekg fEO OTA #ERETIX, M
EBICEIRICD ANTERD Bz o 72, 40 mglkg iR OTA BERED
~ U AT, 21 A HUARBRICE I RYEORIE & IR E AR
DN D IV, ZIHOFAEMEIX, ZEh 50 It 26 L (52%)
KLN14 T (28%) Tho7-, BIEORRENRA LTz 26 L 9 TLIZHEM:D
DADTRD LTz, BREIIFRD LRz, REEEOE~ T 2 OB
WZREBIEERD B o T2(B B 74, 190), RFHERGRE DR ASEE 1T, *HAREE
EHER L T~ U ZICHERIICAEBEREINA A b, RBRICER L7z
OTA (21, BERORNAME CTHDL X B 2R E LT 9%E ATV
HZEREETDHE, BEDIL, TOMBIEHOMEMIITE T RN

ER T BREMIERERICB I DGR AEME ZR 9 IR LIZ(Z/] 190),

RO AVS XL AZEERLIBCFI YO RDEBERAEE

HE#E
(mg/kg fi —HEICEL MR HE BoieE  FFAEACRRAE AERRAERE
£

i3
0 50 0 0 1 0
1 47 0 0 5 3
40 50 26 14 6 4
s
0 47 0 0 0 0
1 45 0 0 1 1
40 49 0 0 2 5

Z ORBRIZEB W CRERBALS 18 20 A L OETFRIL, XFHRAE. 1 mg/kg fAFk
KON 40 me/kg fAkto OTA BEREIZB W TENZEN 65%. T5% K X 98%
Thbh, BHRECLDIEFEORTITRO N>l TRELN 1
mg/kg FED OTA BERETIX 4 A HD O BB 722 BN OWIREE B
DIAENLHNTZ(ZM 190), 40 mg/kg fiEtD OTA HEHE CTAEGTERNF

8 JECFA THWTWAHEIPCS:EHC70)% i\ CIEBURE & HEE

Fifl K (kg) fil BHE (/@ W/ ) | B HUR (ng/kg RH/H)

~ A 0.02 3 0.150
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< Ipoefi/IZ, OTA 12X 57T ABGMEMEOATHEDE RO OTA »
FRLUEMRMEREDORKRE L L TCOZRIEICLD EHESNTHA (S
AR 195), AFERIZCOWVWTIE, RBE~UANLOREIZLAEEN, BED
JRIGIEBIZRE G L= ATREME B FaH S LTV A (2R 196),

@ 13 BEENAMRER (v k. BHEORE)

F344/N 7 v © (#fff, —8£4 10 L) (2, 0, 0.0625, 0.125, 0.25, 0.5
X% 1 mgkg KED OTA (MiE 98%) % 13 @M. 1:EMIZ 5 EOMHEE T
B 5T 5 THARBRAKEEFZHE 2 77 A (NTP) 128 W TCEM S
iz, REROER, BEELSHONIRBO b, F72. BiE., ODEE O
ORI EEOEM, MWROZENE, B FROER, RIBICRBIT 5, §
BB OB ENBO bhiz, OTA 2HREL7=2THDT7 v FOBIRICE X
AR A v, BB N K OEE MBS O FRAME 5853 D R M _E R Al
FROZFEMEHFRO b7, 0.125 mg/kg REL EOFRGERH CIX, RE L
R AR DEEFE R OV N B B T2, BB AT D Lo T2, (B 191)

® I AMENAMEEER (Sv b, BEHROKRE)

F344/N 7 v © (MR, —#E4 15 08) (2, 0. 21, 70 X% 210 pgrkg &
BEO OTA (Wi 98%) % 9 70H. 1B 5 [EOMHEE CslRO&R 532
MR OFEN AMERER S NTP ICB W TES N, REBOMKE, 70 KN
210 pg/kg RED OTA & GREOMEMES TIZ, BEREE XIIEEIER O & 28k
WO /IMEZ FFOR X IR RANE ERAIIE (BEMARIER) 2FD b,
BRZAPRIE R I IRAE ERICIA < 948 L, FRICRBESE R B3 037 PRI
IC% < b, BEBOMINIEE> TN L, 210 pgkg FEZERED
T 1 VCICRAEMACARIED RO DLz, WERET » NCRME MR DEF AL
NI BI, BERIRETNLIZIEL, FHREEERMENBE IR, (3R 19])

® 15 AMELAMRER (Ty b, EHEO®RSE)

F3844/N 7 v  (MRE, —#E4& 1500) (2, 0. 21, 70 X% 210 pgkg &
BEO OTA GHE 98%) % 15 A, 1 BN 5 [EO#EE Chimlk 0 & 53
MR OFEMN AMERERS NTP 2B W CEMiSN-, REBROEE. 70 &
210 pglkg RKE D OTA B E5FEOMERES CICE REMRN RO H il ]
BE T, %5 3 BEL D REBHEREMKTAME L bickxbi, REN
WAL, 210 ugkg WEZRGEECIX, MEOKTRALN, ITARME
RO R 2 BT = Lk s A7 A OHBEREEIC LV JRIBHERE
DIRTARRBDHND Z ENTRENTWS, 210 pgkg KEFKGREOHE 2 T
KO0 pglkg RERGREOME 1 ITICE MR N2 Eh o5 01
W2 1 IET OB MARENTE O i, (BB 191)
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@ 2 ERELAMRER (Tv b, BHEIBOHRS)

F344/N 7 v  (MRE, —#£& 50 JC) (2, 0. 21, 70 X% 210 pg/kg &
D OTA (Wi 98%) % —iERIC 5 BOSEE T 2 a0 &R 5T 5%
PR ORI AUPERRER S NTP IS B W CE SNz, REBO/BR, LLTFIZEEL
7ok 912, OTA X F344/N HER OWMET » MZBWTH O NRFEN ML R
L7z, (R 191)

v MIFH 2EBZEISH, B0 13 EMIXEE, Z0%I3EHEEL
BEEENGHE SN, SR OKIIBBEIRE Sz, FEMEEZLZN
150EDZ v FX, 9 KON 15 nAKICEZ STz, 210 pgkg KEO OTA
BEHRIZBWC, T v b Tl 18~77 BB ORI, DT~ F Tl 6~89
B ORIARED 4~T%HRD Lz, —eRREIZZE L Z]Z<77L SinoTz, M
BRI K NG DL F o OFER., EWFRIC REEITRO LN
minote, OTA FKEGIZL Y REDIEN kJ:I:EOME_ETﬁ:m&) Sy SN
T DEETNNEN IR A DI T2 BREEOE (L IX b 7e 572, 0, 21,
70 TN 210 pglkg AE O OTA 58T, HEIZH T 2B HAIRIEDO R LM
X 1/50 (2%). 1/51 (2%). 6/61 (12%) KX 10/50(20%) ifF ONZ B Az
JEDOFAERE X, 0/50 (0%) . 0/51 (0%). 16/51 (31%) & T 30/50 (60%)
Toh-olz, 70 L1210 ug/kg RED OTA #58C, B HIIARIE & &g
EaeSbY - RAREE X, T2 20/51 (39%) KO 36/50 (72%) TH
>72, 210 ug/kg RED OTA 58 ClE, BHIBRARAE K OVB Ml A A3 4%
{8 SO LA O BRI 7D BT, Hik & &R DORNIIET UTPEIEDIRRE DL
DOFIE, BREEIKRFELTHML, 210 pgkg FRERERE CIIAEIZHM
L7z (0, 21, 70 Xi% 210 pgkg REDO OTAHGHET, N7, 19,
23 X% 26 %), 70 KT 210 pg/kg AEH D OTA 5B W T, AFHD
BB EBIEEOGFEICER L TCWAEEZ LN, LTy bD O H
EHRENRO b ST EN TN ORER T 15/23 (66%) KT 18/26

(69%) ThoT-, BEBEONALEHR L TCWET v M, ERZXBNIET T
HRINE -T2, WBEORALER L TCWEIEIL, RN LT
v hTCIL 70 & (8210 pglkg RERETERLEN 3/8(38%)&0“ 11/15(73%)
TholoWl, B BICEEZERINTZT v FTIE, ZREh 07 (0%) O 38/15

(20%) TH-o7-, —FH T, OTA % 21 pglkg KEZREG LI-FHOBET v b
TlX., EHFEROBEA N OTA % 70 XX 210 ugkg RERE L7-#E L FET
HoTIE Db BT, BIRICHAITERO Lo Tz, TR, Biila
FIRAE & B MRS D& FHEE X, 0. 21, 70 X O* 210 pgkg {RE D OTA &5
BT, FnEN 051 (0%). 0/561 (0%). 2/50 (4%) TN 8/50 (16%) T
Holz, 7v MZEBWTOTAICX VFERIN-BMlaE L, EICHENY
VONENZERRE L2, OTA % 210 ug/kg REHREG LT » FTld, 2%
DFMRARMEMRIENFRD Hivle, FLIRARHERRIE DR AL, R &K OMEH
BREGHD 4~5/50 (8~10%) & th#ET 5 & 14/50 (28%) L @mho7o, 3E
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JEBEMEOFMEREITE L L TBRICERT 26D ThHho72, 13 B D T
BT v PIFONZ 9, 156 KN 24 A OFMREEZ » MZB W T, 70 KW
210 ug/kg RE D OTA B HREOREREIC . BB UGB O & 2=k o
BMEEFFORE R RME ERMRE (BEMRIER) RO, (R
191)

JECFA 2B\ T, Zo NTP #HBfERICOWTRET Sz, HEZ v T
B 5B AEMEE N, 70 X210 pgkg AEO OTA #EHTER
Zi16/561 (31%) K1 30/50 (60%) THH ., ZNLLTORHAERGHT
IENADBRO NIRRT Z ENEEH SN, T > - OB MR A
FEITIR <, 21, 70 TN 210 pug ’kg RE D OTA 58 CE <4 0/50, 1/50
KO 3/50 Tholz, BIIMERL, £ CoREHOBETHED LN, BEEI
I UCHRAEMEENEM LT 1T v MBI 2 BIgRIEIX 70 X 0210 ug/kg
FEZEGHTCOLRBD LN, ARBREREIL, 2 TOHED OTA 57
v N D 45~46% TiRD Hiv, OTA FER G- O HEE L 0 AEICE WIS AR
Thotz, BiZ, NTP OREBRIZEBIT HBIIEAN L B2 — S, BEEBAL
1%, BEESN AN B D IENRANE S3 B /AL N TH D I ENHER ST,
2 FEIEME - T AMERBRICE T DMEMFAIRT R E LT, BEREHIRE K OVE
RUT-EZHROEINC L2 RME S3 &7 A N OZFEME & AEMES R
Do, TOEE, MRS HICHO R HERIGEGRE R LT, 16 H
[} OV 18 EFRER IR W TN AN 2 & T RAE (231 2 SRR 7 i
RaBE., MR 2 HDOTEME(L K OVRAE BT AL % £ o 72 47 R MR AR 0 #0738
BOLNT, o OBEEAME 2 FRRBROFEN AEAICFEBENTE O 5
A, BRAD AT =AANCEETHAREME DB X Do), Bk
ROBTIEFATZE SN, BEEINEINEICRED S Z DIEDOIEEBEED
FEREEIL, JER L BAERME, GREMERME X OVERMERME Ch
0. BRMRMEIEIOVMES v MCBEEICREO LN, BHE (w17
077 LA—4—) O OTA N, BlEzZ SEE CHEXE L (GHERED
T4%) . BREIIARIE L 2 <BO LN, BB T ARG I R IE
L. B CEBICET L, @ & IFRR-> T, ROLOEHRA 2 R3H
FAFRD LI, WEMEHEE CEE L, O EDRREEZ HND
r—Abdbolc, Zivh OTA THEINLANADKFREIL, FEBEFMESR
MNAETHD d-V TR 07 g i)V A7 EICEER I N5 BEIER A
ORI E X R > T D, RO TIEREE Z oML, 7E=
vV B, CERMEICHERINDIBDALEUERSH -T2, 7=V VFBRD
fEBSIE, A7 ¢ v IIRERBOZILE N LEEMEN R L O LH#HE I LTWH
%, OTA 73 DNA IZE#H#EA L CTWAHRIEEE S E 2 b2, JECFA Tix
OTA DIEBDFHEFE A 1 = X L5 DNA L OEZM RN L5008 5 0k
THATHD EENT, (R 74
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NTP OREBFER L F LD, £ 10~F 121 LT, ULABRICRB T 51
7 v hOBIEE R L L7 NOAEL 1% 21 pg/kg k8. LOAEL (X 70
ugkg KETH -7z,

K10 HOIVREZYMIBFEAI5 XLV AIZKDIERBREY
F A AMED LOAEL B TF NOAEL
LOAEL NOAEL

ki e i (uglkg KE)  (uglkg 1K)
F o M) TSR A R 90 H 4 62.5 HEET
DE.XZ 9 KON 15 2 HH 70 21
S 2 4F [ 70 21

a : b H/HE TRl 5 NTP (1989) X v (=M 191)

K11 FZOSFEXLVANIZRELEES Y FMIBTA2EXRZORENREE

OTA #5-&
(ug/kg A HEH)a 0 21 70 210
(%) 0/50 1/51(2) 51/51(100) 50/50(100)

a: b5 H/AET24EMEHREOES NTP(1989) kv (=M 191)

K12 FOSEFLUAICRELEES Y MIETLEREBSOREEE

OTA & 5-&
(ng/kg {A®E/H)a 0 21 70 210
A (%) 1/50(2) 1/51(2) 6/51(12) 10/50(20)
EmERE P<0.001 P=0.669 P=0.023 P<0.001
CERTLT7E peooot P=0.669 P=0.053 P=0.004
23 A (%) 0/50 0/51 16/51(31) 30/50(60)
e P<0.001 - P<0.001 P<0.001
OYAT 4 v 7[H i
e % I P<0.001 P<0.001 P<0.001
Jlgk i
K OIS A 1/50(2) 1/51(2) 20/51(39) 36/50(72)
(%)
EmERE P<0.001 P=0.669 P<0.001 P<0.001
REATAYZE b g 001 P=0.669 P<0.001 P<0.001

7 Ak
a: b5 H/ET2EMEHIREOERSE NTP (1989) L0 (& 191)
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U A7 FRD =0 DBEIMMER E 55 -2 JECFA TiX, NTP ©7 » b
OTA ¥ /MRERT — 2 (BB 19)Z VTR F~—7 F—X (BMD)
ENTEY | EEMRFHENFER I, BIREZER L LIZRBBR KT 2
PR OFEESZMEE LT, #7 v NBIRICES T DS & BN AOMEEIALE
B (%12 PHE-FMIGET V7O BEL 2T —X LS,

VIalb—va VITIKRERERER (EPA) @ BMD Y7 FU =7
ver.1.4.1(ZH 1970 HWbNT-, STREDO /Ny 7 7T 7 0 RIEARE L
8 U 72 B M OV AV D FEAEHEFE D 10%3E 26t LT BMD1o & %D 95%
{E#E FIRME C& 5 BMDLio DIEM. 250 EOMEVRLHE (T 11— 3
V) BITHO Ik VEES N, R L7=ET VD BMDiy & BMDLio
D%, BRI DFEHMES & HITR 13 IR LT,

B &7z OTA @ BMDio fElE 18~33 pug/kg {A%/H . BMDLio fEIE 15
~ 25 pglkg {AHE/H O TH o7, WH L7-ETT /L 19 @ BMDiofEIL 30
ng/kg K/ H i, BMDLio &1 25 pglkg KE/H Th-o7=, LI=2v»> T,
KD B2 BMDLyo fEIX. BATORMPME 72> TV BT XIZEIT A BEHMES
fet= L L7= LOAEL 8pg/kg A=H/H & Hei L, B @M A EHERE (PTWI)
REDT=DIZEZBT 5 HF A (Point of departure: POD) & LTIV ME &
W72 B oz, (B 198)

=13 NIPDHEBENSDHEF344 S5y CBETEBRESREEEICRE DL
BMD,, % 1% BMDL, B (JECFA)
BMD1o BMDL1o

xR

T G i) p-fiE AIC x2 P peglkg KE/ pglkg (KE/
- H H

Full model -71.61
Gamma -76.36 0.02 158.7 4.91 0.03 30 18
multi-hit
Log-logistic -75.57 0.05 157.1 3.46  0.06 32 21
Multistage -77.29 0.01 160.6 5.96  0.01 24 15
Log-probit -75.05 0.09 156.1 2.64 0.1 33 25
Quantal-linear  -77.74 0.02  159.5 5.99  0.05 18 15
Weibull -76.68 0.01 159.4 5.27  0.02 28 17

Reduced model -120.77 <0.001
AICTRMIE M EHREORE TET L OBPFERE, —HIT/NIWVIFIVRRWVET L E I

5.
NTP (1989) 5 —% L v, OTA % 5 A/ T 2 fEMFRHIR O &5, O—H 22,
(BHE 198)

9 BMD Fif1%. cHBREEIC K L 5% 1% 10% CHFMGISRITIIZHREE T b 5 MR T RE 2R B (X
VI — ) ZSIEE T I ENEIMTE AFAK OHE RE G OERT — X IHEE T 5K
FETFICESNTNG, AE—SEMIC T, EEMAREEEOS RS Z & X0,
D= NOAEL & LOAEL FiEDORFE L L TiRiB sz (EEMbFma et a7
5 .4), BMD @ FiR#E (BMDL) i%. BMD ® 95% XM A MICFH Y+ 5 FRAZ EH L T
5, TIRMEEZ MWD Z LiX, EORBROFFORMEN S ZEBEICAIL, BIR LIV F~— 7 Kk
IIREZ B 2 72002 & ZRFE (95%IEHE/KHE) -5 2 L1k b,

100 EF L ORFEMEDOERTH S pEAEEIC 0.1 LY KEL XERARNSVIFEEEF LD
WEENBIEEZLND,
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BEMZERES T, EBREFMICB T A2ENPAZEICONTI DRITA
FEINTEEERBERELEO CLE2a—LEEER, NTPICBIIAT v b &
HAncalirix, BoAMEREBRE L CHEMEBERARS, &bRWEREET
FENAFEEPBO LN TND Z LRI, BMD IEO@EAIZYE 72> T
. NTP © 7 v b~ 2 I EHBRIIE 6 BRETHLZ &0, —H
Ll DY EEE LTHTEORGEMEXZIT) 2L E LI WETS N
72 EPA ® BMD V7 F 7 =7 ver.2.3.1 IZBW T THET /L (Restriction
WZBHT 2R ENH HGE L on LN off ODGAH) & W CTHENT L 75 5.
LogProbit (Restriction : on) % Uf LogProbit (Restriction : off) DET
AREE LTz, MEEET LD B bW BMDL # & H L7-DI,
LogProbit (Restriction : off) E7 /L& 720 BMDio X 23.7 pg/kg K5/
H. BMDLyo (% 16.1 pg/kg KE/H TH-7- (3£ 14)

&14 NIPOHEBMNSDHEFIM Sy MBITHEREBEEFREHEICEDLS
BMD,, X U' BMDL,, EH (RMEEEER

Power Slope BMD1o BMDL1o
EF L parameter parameter AIC p & #E uglkg K ugkg KE/
B/H H

Gamma restricted 158.866 0.0253 22.1248 13.0134
unrestricted 158.866 0.0253 22.1248 13.0134

Logistic not restricted 168.437 0.0003 37.4076 30.6388
LogLogistic restricted restricted 157.279 0.05972 2.7799 14.8076
unrestricted restricted 157.279 1.1597 22.7799 14.8076

LogProbit restricted restricted 156.201 0.1004 OK 23.7466 18.1891
unrestricted not restricted 156.201 0.1004 OK 23.7466 16.092

Multistage restricted(2) 160.789 0.0135 17.4057 11.0617
restricted(3) 160.789 0.0135 17.4057 11.0617

Unrestricted(2) 160.789 0.0135 17.4057 10.5968

Unrestricted(3) 155.253 27.1372 20.7351

Probit not restricted 166.647 0.0005 35.1238 29.1336
Weibull restricted 159.52 0.0203 20.4683 12.051
not restricted 159.52 0.0203 20.4684 12.0357

Quantal-linear 159.753 0.0464 13.2651 10.5944

90 HEIHEALAMRER (v b, EHEORS)
IR R OTA R 5437 v MEWICH T RIS 2 2 HEBELRIET 5 H

#)C, F344/N 7 » b~ (., —#£5P8) {2 OTA 730, 21, 70 Xi% 210 pg/kg
FE/BORE (NTP L5 2 FHEHEBRCHWO &K E5E) T, 14, 28
X190 HIH.5 H/AHE Coil#eE 0 &5 I/, kR E & ORREORRERIT.

BHECTCOLH 7 L7 F=DbLERIRFTDOY VY — A
N-acetyl-B8-D-glucosaminidase (NAG) {&EMHENENTHAINFEIZERL
7o 2 EBROWTCIEBBEEZ T IEIRIEA LN o 1o, MR EIZB VT,
70 pglkg HELL EOEE5E T, OTA FBREE O AEEN CTH 5 BhiERkaE st
J& M DOUTAL IR A E [ B R AR S ONESE 7 E DAL NFBO b, Fiz2,
70 pg/kg RELL EOERERIZIB W THE &K ORI RIS B 7 M faE 5E
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PSR B AL, F OFEFITBEHR) & BEEAMNBA IR0 BT, 21 pglkg 1K
B/ AR S REO B L AT T BR A Do T, ZORED NOAEL
1321 pg/kg AE/R Th-o7-, OTA T S 2 MO & [BETY
AL DORNCH BRI BT 2 L h | EF S ML O (R
OTA DFEN I EFERZE LRI L T0WbH EEXT, (R 192)

O 2 FERELAMRER (Tv . BEERE)

Dark Agouti 7 »  (HE, —#£5C) I 5 mg/kg fkl (0.25 mg/kg &
H/AICHY) OFHETOTA % 3, 6 L9 AHRE L, 2EMBET L L
312 0.4 mg/kg EF} (0.02 mg/kg AHE/HIZHHY) OHET OTA % 2 44
B 53 518 EMERR N FE S vz, RERITIZAN TEEEY (OTB % 5~10%
e, N=V U UBEY NI =ITEET.) BAVLN, 5 mgkg &
® OTA BEREZBIT RN AEIL20% TH -7, 6 02 ABEEETIL 1 LD
TRl D B I A AUDS, 9 DA B ERETIE 20 PEA 4 PED F R DB figelZ 23 A7)
BTz, OTA 5 THRIEERAE COBMKRIIMIL, 356~97T H ThH -
72.,0.4 mg/kg falktD OTA % 2 FMIREE G LIZBRIZ BB AUITRO 6T,
Dark Agouti 7 v MZBWTCIIEEHELE X O, AEBRO OTA H&E
X, NTP B0 ERMEHE DK 2 fFIZRE S, FHHEIL 50 pngkg &
H/HMNOGBE Y RIAEELEIClX 20~30 pg/kg KE/H TH -7, (B 193)

2 EBRENAMRR (v b, BEEERE)

F344 7 v b (K, —#£ 64 0) ([ZIREDS 333 g 12705 F TlE 300 pgrkg
RE/H., £ D%I1% 100 pg/lt/H OHET 2 4/ OTA (OTB % OTA @ 5~
10%&Te, =V U Uty M) =38 %T,) NEERESNT, &%
D 18 AL, I OTA JEEIL 8 pg/ml & —EDE L 2o 7=, BHIILEIX
BE T5EENGERO LN, FEAENR T OBIRICEA LT, BiE
O NCBREEIZHAEL TR, BIE ) DA — AN 2 JLiTH
Sz, BIEEEIL 1 EICEO b, BIREHREL Tz, 2HEMICBITS
BIEEORERIT 256% (16/64) L OBHIZEORAERIL 20% TH -7,
OTA FE 5 Dt REE (30 IT) OB S AT I B 72 Do 7o, BEkaER Tl
7 v FOKEN 333 g7 D F TIENTP IZB T 2 BN AMRBROER S &
D 2F5 L 725 HED OTA MNREEHR G S L7228, BHIIREE O %A 381 L8R %
O 51285 NTP BERAMRBOEREEH LV ARICD RN -T, (B
FE 193,194, 199)

O 2 FEEHLAMRER (Tv . BEERE)

F344 7 v b (—# 34 ) 1T 2 %/ OTA (OTB % 5~10% &Ly, ~=
VU UEBEYV N = ATEET,) NREER G SN, Ty FOKEN 175 ¢
12725 % CTD OTA 1% 0.05 mg/kg KE/H TH o 70, BRI AT D
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g

ORI L BN

=% ;t3417_'3q34|7_'3(12%) THH ., NTP 2B 5F CHED OTA i

@ 2 FREENAMRR (T%2. EEEE)

74 (M, —HF 3 5H)

MEERBRFE SR (80%) L0 DieihnoT-, (BHR 194)

I 1 mg/kg fAEHEH O OTA (25~50 mg/kg K/

HIZHEY . EFSA @%J%(%%HE 200)TlE 40 mg/kg AEH/H & LTV 5) 732

ERRERG ST, XA

(T30 Lo e, HBERLA 3 0 AR

WL ODMDFRT 1 AW CIEALRAE b BRI R ATHY 72 255808 M ONETE
n‘%f’%ﬂ:ﬂ

AR Gl NADPH 7 7' U 7 A&TT
Ttu— VT AT 7 X —BOBERIEESRATHIET L,

18

(4) £ERESN

#HIZ A B, LR

1)

HHAE

\

WS ODDREFERE

DWTORERTIL, OTA 23 h&

WO biTe, T OBIEITEITHE T, 2 FRITITFEROFT RS EIZ
*%LZUIS&U\%?EWEL ZiE L 72 R
@J:Hin’*\ﬂiﬂ’af'aﬁ CHIRORENRD bz, BRI

n’*lﬂa

uol_, y) roﬂiﬁﬁ’o 7]:_0

f%3% . LDH, G-6-PD Kk fo/ )

D DOEEEE
PO T OREF X, FETEY 72 RAAE ZE50E D& & —E L Tz, (2B 105,

fEmmL, 7

v MR~ T R Tk B é.‘ %TE&KM HIEMENTREIN TS, OTA O
EEMRBROELRLOEFR I5ICE L D,
£15 AU FXPUOANDEREASHABOFER
pFELE | RER, &5 ®h55 = LOAEL | NOAEL 2 HE SCHik
(@ | Fik, i (mg/kg | (mg/kg
TRE) mg/kg mg/kg (KE/H) | (KE/H)
firh KE/H

<A, | FAEFME, 0. 1. 2. | - &2ToHEEHT
CBA, SRR O 4 MG T B
EHRA0) | fEHR 8. 9 (2—v <R 8 XX 9 H -

H 4 4% -2 i) B SHETRIZO (ZH200)

H., iR 2 R bR A i o

~14 H Rk & R,
~ DA, | RN, 0. 2. 3 I R EEZE R O 2
CD-1. IREE, IEHR (Z o8 | I,
A 8 HEIC#H 28 (h
(10~13) | &L, 18 H Y1) (B 202)

2R BEX
#%)

v A, FAEEME, 0. 3 NN, 3
ICR. | BaiEry, )
I #% 10 HH (2] 203)

5
~ U A, | BAEFME. 2 - FRE KR, 2
BIEHI% | IEVEN. 4T (N;H?O
FRIE/ % 7.5 HE 3R
W~ | (i (BH 204)
7 A
AR
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RS | WER, &5 BE5E YEH LOAEL | NOAEL SRR
(I3 | Fik. B (mg/kg | (mg/kg
JEE) mg/kg mg/kg {K&E/B) | KE/H)
g IRE/H
Ty b | BAEEN, 8KR9 < BE o5 O 4
Wistar, | MEEERN, 4T HEIZ AR 431 T
IR 4% 8 HEM» 2.5,.8~11 | 5, BE)
(12~20) | &5 HEIC % 53323
1.2, 8~13 | - IR DOWRINED (ZH 205)
HEIZ N, SERIRR R
0.83 Xi% | ‘FHhsIREE, Ik
8~15 H M ¥) E R
HIZ 0.63 | 4,
Sk, | AR, 8 KLN9 - JEAIAE. N/A
Wistar. R A, HEIZ R, REEE
A IR 8 ~ 2.5, 8~11 | W,
15 H HEIZ
1.2, 8~13 (B 206)
HEIZ
0.83 XiZ
8~15 H
H!Z 0.63
Z v b | BAEFEME. 0.25. AMEEME T 0.25
Sprague | FRHIFE A, 0.50, R4,
-Dawley | #L4% 6 0.75, 1, ETOHEERET (M 207)
. HEHR ~15 H 2. 4 X% | IROWI X A E
(10) 8 B,
Z v b, | AT, 0.289 KR T T 0.289
Wistar HN. 2,4, —+, ALP X .
JHE®BG) | 6 L8 YGT FEHEDREIN, (B 208)
il - TR A
Z v b | BAEFMER 0. 1 B OBHE. . 1
Sprague | #lf&O., | g,
-Dawley | {F4E 6~15 (B 209)
. IR H
(6~9)
Z v b, | BEFEME. 0. 0.125, | - 0.5 mg/kg &5 0.25
Wistar, | B, 4= 0.25. DL ECHE o EH
H42(10) | 6~15 H 0.50. T, MR o>
0.75 i, (1] 210)
- 0.25 mg/kg #& 5
P ETHERER
Z v b | FAEFEME. 0. 2.0, - SKERSE, BAE 2.75
Wistar, | s&E#HIRE O, 2.5, BAREEAHE,
HR(10) | 48R 6~15 2.75. HAL=7T . K .
H 50, 3.5, | FUE. MR, B (B 21D
4.0 BPEIR. B
T"o
A FAFENE, 0. 0.025, | - WBIRIKE L A7 0.10
New RO 0.05. MR IRERD . A
Zealand | #LHE 6~18 0.10 Tk, (ZH 212)
White. H
1THR(5)
Holstein | BN&E 0.2, « VL ST AR R BE 1.66
IR 3-6 0.75, (Y RSy A RA/R N
7H H 1.66 - (B 125)
(1)
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D <wHR

TR 8 NIX9HHEH (BEEkZ1BHETA, LFRIL,) @ CBA~7Y
A (—BEE10JE) ([Ca—iMIciEfE L= OTA 7280, 1, 2 Xt 4 mg/kg &
BCEGINIREFEERBAER SN, HIR19 BEICEZL, BIEK
OB IR DAL, EFERIEOKE, AIRMBIET BRI RE SN, 4
mg/kg RED OTA Z41HE 8 % 9 B BIZHE LIRS 2 BIROSET
KITFNZN 17.3 WL 22.2% Th o712, EFERBOMKEIL, AEKENIC
J> U BRI A2 4R 8 XX 9 H BIZHE L3t BBEE CIEE £ 1.04£0.02
g X1 1.09£0.02g TH-o7-72%, 4 mg/kg AED OTA 2R 8 X% 9 B H
IR E LTI 0.93+20.02 g¢ X 0.62+0.02 g Tho7=, 4
mg/kg RED OTA BERICRO LN B OMEE L, EIR 8 XX 9
HEH® OTA BERETH~V=7RZENZI 10.4% (7/67) XiX 89.3%

(50/56) . /NIRERE DS 6% (4/67) X% 26.8% (15/56) . ARIEEIZLAS 6% (4/67)
X% 16.1%(9/56)M N & D & Z K OVEZEHIN 1.5% (1/67)  XiX 41.1%

(23/56) Th o=, EHOIBIRIZONWTEICER AR, HEEO
MIEIZB T A2BMENRO LN, ZNODRIEOERE T, BEEBEOFKL
RIFEEDF OME KR NKRE SOEBRFEICLDMEZDOAEDORES D
B BEEEIN, 36T, & 2 BAI. #&IF 2, 4. 6, 7. 10, 11, 12,
13, 14 (¥ 16 H HIZ 4 mg/kg KE D OTA Z 3R 05 L, 4R 19 A
HIZRAEE O RENSBIE I NTER, BRE~ORE T2 TOREH THD
Lo, iR 7 B BREGH CIRBSEEOFAE LM, AR 10, 11, 13
LN 14 HHE S CAERIBREEORBLABO LN, HIR9 H HES
FETIE, BREE~OEENA LD b, (B 201)

CD-1~v A (M, —& 10~13[5) [THEHH L I ERELELTCHES
Z 26%., 16%., 8% XX 4% % &H ¥ 5 ikt & 22kl K QMR IR S &
T. OTA DBFFHIERICBIT A X L RV BRZDEBRF LT, T
B2 8 HEIZ, 0, 2 XX 3 mgkg AE D OTA % H[EIFRHIFE DG L, BH)
WNIMEIE 18 B EIC & ESNT-, OTA 513, HEMOEEEICEE L/
Molz, OTA IERGHEOREFWIL., WTHhDX X7 A THIRETHILAR
oTed, 3 mgkg RED OTA H#GHEZIBWNT, 26%. 16%. 8% K& TN 4%
DEUNTEREZHET HEEZEBRIE 8O OTA & 5% 48 RN
DOEEMW O TEIL, 25, 4, 1 KO 14 ETH-o70, BBILOAERFR
1%, 8% &N 4% D4 /X7 EREERBECIE W T OTA 52 LW FEICHED
L7, OTA FER G- DX BREED 5 5 26% 2 /X7 EAEEEE KL N 16% 2 /X
7 EBEBEICRRONRER IZA LN -T2, OTA ©HEKRFHIH
REFOHEMMRFBO DIV, TOREMEITS X7 EFENDVIRNIE EHE
M7z OTA BEIZX Y EICEFHOZFH L OERERENHAOIL, 4%DH
AN ERBEBRE I L NRBIZAROFENTZO b, (B 202)

% 10 H H D ICR ~ 7 A2 3 mg/kg KB D OTA % JEENI S L 7=
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REFNT-HE~T A (—FE6L) OMERIL, OTA Z& 5 L2WREH
LEFNTHE~ TR LI VERICDRLS, KMEEDEIIIHEREICHEN-T-,
FAE LTZ/MMIEIZOW T, 6 i C= o —n KO 7 A0 E &%
TolzbZ A, RHERTREICKOT, OTA IZERZE I N-FETiX, OTA JE
WEOHBREL YV =2 —a 8720 O F T 2EN D7 MR SRR
TEROEBFERABEZRL TV, (B 203)

ZIRREMERGGE (Pdn/Pdn) ~ 7 A3 E K (NTD) 725 13.2 %D
FECRO LN, Pdn/+OMERER ML T-%., #14E 7.5 HIZ 2 mg/kg &
EHOD OTA ZIEENE G U7 fE R ke KIB O R AL 51.6 %IZHEM L
oo (B 204)

@ 3vhk

Sprague-Dawley #L#% 7 ~ ~ (—#£ 10 ) |2 0.25, 0.50, 0.75, 1, 2,
4 X% 8 mgkg REDOHET, Ik 6~15 HH £ THH OTA H5&HIE 0
®E &N, OTA ICX2EAMFEETIIBRENHEHTHY ., 4 T 8
mg/kg RED OTA B EHTIX, ZNENREM 1 IEE 10 IT3%ETE L,
RTINS T2, 1 XiE 2 mglkg D OTA #5-Tlk, BEICEMEIkE
TR N2 o T2y, IIZRIR & 7z, 0.25, 0.50 XIE 0.75 mg/kg @ OTA
5 Clrx. 4R 20 H BIZ 0.75 mglkg & 5-EEO BN CHE IR DRI R A3 1
M7z, 0.25, 0.50 Xi% 0.75 mg/kg & GREORE YD 57 414R 20 H B
DORERIFETay b — L XD ERENMED>72, 0.75 X% 1.0 mg/kg %5
OB HETRIBIIHEARE T, 2OEFIX, £ 96 ILH 5 T

XX 28 i 16 PCIZF8 6 H 7=, 1.0 mg/kg &5 ClEE THRBRIR L Tz,
FOMOEREE LTIE, 0.25 mgkg UL ED OTA #5-& THEKFH
72 WE OE K O 5B O A 2N A BT, (B 207)

Wistar 7 v ~ (H, —#E5 L) |2 289 mgkg AEDOHET2, 4, 6 X
I% 8 M OTA 73 48 BRI iR O 5 SN RN Do 7 I 7 —E8,
ALP K OYGT iEEDEIN L, B ERRENRmO LT, (38 208)

iR 6~15 H H D Wistar 7 » b (—#£ 12~20 %) @ 5 F£iZ, 0.16 mol/L
REEKFET U AWK E LT, #WE 5 mgkg AED OTA MRsafIR A&
B &hiz, SEOFEMIT, EE 8 X9 HHIZ 2.5 mg/kg K8E/H D OTA
Be5RE, B4R 8~11 H HIZ 1.25 mg/kg KE/H ® OTA #% 5.8, 11k 8~13
H H120.83 mg/kg A8/H O OTA &% 5-#., 114K 8~15 H H12 0.63 mg/kg 14
H/H O OTA &GN OTA ERGOXREETH -7, RO FIET,
7w b (—BE20C) [ZHHE 8 2 OV9 H HIZ 2.5 mg/kg {AE D OTA % HA]
EOPeE, WONCAER 8, 9 XN 10 B BIZ 1.67 mg/kg KD OTA % Ha]
EORETHRAFEERBENEwR SN, 7y MIETHIR20 BEICE &
ST, HHOME 1LY 720 OFRBICHEEZIT R o1, OTARKREE
NELCTH->ThH, BEIOERG K ORI 00T TG SN, &
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SEELEZIT-, M1 B4 0 ORRINOEIL, —HOHEIKFT 58
MAZ BV, W 1 VY720 OFEHRGR, BBIRAEE K OMEEEE ORI
FIREIC R EENRD 5z, 1.2 mgkg EAE/BH5ULEOKRERET,
BE IR o M N Se RIEHIREfgas~/L =7 (celosemia) NADHIL, HHE O
X, AORBELEZL CTWAH(E]R 74, 205 . R 7 V—7C, FERIC
OTA % 1.25 X% 2.5 mg/kg A&E/H O HE T: 5 mgkg KE®HRS L, £#%
82 HE CHAEIRT v BRI 52 RAEBMERBRNE Iz, AEICK
FLERDBHAT v FOFEH 4 BRICEFL TN T v FOFEEE K
OWAEGFRIZE D D, BEFLRFAEFRIZITRD b o7, OTA % 2.5
mg/kg AET2[EFE LB TIX.82 H H O LMD HA R O ¥R EN
FREI 12 L 8% Lz, [RIUEET, HZE 15 B HIZHED 26%I2/KFH
JENBIE S, £D 95 40%I34E% 20 HETIZFET Lz, (B 206)

1% 6~15 H B ® Sprague-Dawley 7 > & (—#: 6~9 L) |Z OTA % 0
X% 1 mg/kg RE/BCROKE L, 4& 20 H HIZE &% L CREY L RBIE
NEE SN, RIREEORD & RIIRE OHEMATE O b iy, FEy
ICBA N EEENI R 5o Tz, OTA ORFEEZ T -RIRICIL, J85&
FOFIAE, MERKESOIRBHEXRBERZNZ 30 ILH 6 T (20%)., 4
JE (18.3%) XiX 2 T (6.7%) LTz, B OFENZN TN
15 VB 6 PE (40%) XX 8Pt (20%) s biviz, B b/EAOH 5 L-
AF A= % 43.0 mglkg KEDOHET OTA L FIFIEE T 5 L, OTA 3
BB ORTBEE L IZITEEORE R L 2 oT-, (BH 209)

ik 6~15 H H® Wistar 7 » b (—#£ 10 ) iZ OTA % 0.0.125,0.25,
0.50 X% 0.75 mg/kg A/ H Tt 0 & 53 5 B AEBMHERBRFEf S
72, 0.25 mg/kg AE/HLL LD OTA 58T, HAEIIKF L CEMFB IR
B L. 0.75 mg/kg AHE/H O OTA %58 TCITAEEICH A Lz, BIRE
HEFEERELHEIEKFEL G L, RIEOEEEMNIL 0.50 mg/kg K/
HLL LD OTABERECTH BB Uiz, A EHwT B O D B0,
2TO OTA B HHIZB W THEIKFEL THEML, OTA 0.5 mg/kg AT/
HOREL ECHREICEE RN TH - 1=, SFEFFRITIE, M~ =7
SHEF OMASEARE, /NEE, /IE, BOEBE, FHANEE K O -/
ERRO LN, BHREFEICL, Z2HOFORTEECK RS XX
FhE BB bz, B0 BRI, KEEE, DMRE, BRIE, £85
BENTO N, BBIROMIER, B, Ik IR ORI IZIB W T,
0.25 mg/kg KE/HLLED OTA 25 SN -REW ORI, KIE, B
DR K OVRAE E AR O ZEME . IFMARZEtE, RREETE, /MK ORSE
TR DN K B A B OSSO K38 70 & D FAEBEFE OHEIMAFRD H v,
(ZHR 210,213)

1R 6~15 H® Wistar 7 v M(—F£ 10 D)2 0, 2.0, 2.5, 2.75, 3.0,
3.5 1% 4.0 mg/kg {AFE/H O OTA BNHEEROKE Sz, @#ik 20 HHIZ
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(5

ERLTHREY ERIENBIE I, OTA IR IRIZER K Okes D 25 %
PR L, 2.756 mglkg HAE/B L EOHE THAENTE O bhiz, AT
IR Ui b EEZEOE WX, k6 HEE THH Th-o7-, (B8 211)

@ oHF¥

4R 6~18 H H ® New Zealand White © ¥ (—#% 5 Jt) {Z 0.025. 0.05
1% 0.10 mg/kg AE/H D OTA #0545 R AEFMEREBR N EE S,
0.10 mg/kg A/ A 58 T, RIREE K OEFR REBICHEE B2 & -
7oo BRWRIZIX, KBREE, /DIRJE, EREIDZREH L, BRORFZEIEFEE,
PRI . B HR O I A NCBREE K O F OB B OR A H
U7z, Bffig, B, &k OIROMBEFIOBREIZ LD . BIROMIEL O
iz B R IEE O MR bz, (B 212)

@ o

R 3~6 HBEBDO T Y (RAVAZ AL M, —RE18H) 120.2, 0.75 X
1% 1.66 mg/kg (KH/H O OTA BNBAKTRE- Sz, EXIIRIRETITIAL
nignrolo, (B 125)

) BinEH
BLEERBOMELF 16 LOFE1TICE L O,

K16 AOSEXIUAD in vitroBIcEHHERER

£16-1 WEEZRAVEALESAR

AR Y OTA BFE RETEEAL & ZRRCHR
TEHEACIZ W& m | "

e o —— 01, 1, 10, -
EEIS 100 pg/7" v Z v MFE S9 mix 1978 | (R 214)
g5 | TA1537 Y — —

TA98 — —
1Bi7 | TA1535 0.5, 5. 50, — —
Z2¢9% | TA1537 500 pg/~7" L Z v Mifhig S9 mix — — 1980 | (MR 215)
2% | TA1538 — bk — —

TA1535 — —
#% | TA100 50, 100, 200, - -
7% | TA1538 400, 600 pg/ Z v MiThE S9 mix — — 1985 | (MR 216)
258 | TA1537 FL—h — —

TA98 — —

TA1535 — —
187 1, 3.3, 10, -
gegk [ LALOO 33, 100pg | HPFTRUTZYROIESI L = L = | o590 | (s 191
IR TA98 FL— mix — —

TA97 — —
B 37, 111.1,
79K | TA102, 333.3. 991.2 7 v MiThE S9 mix — — 1991 | (B 217)
75 pug/7 L—h
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R )T OTA BFE REHEME L o 2 FRSCHR
EHEABICH W '8 I H
TA1535 0.2 uM/2ml n.d. +
%7 | TA100 0.2 uM/2ml _ — nd | +
D X3 7 4] N
Ze8% | TA1538 0.2 uM/2ml ggf;ﬁg%ﬂgiﬁﬁi%mw nd | + 1991 | (M 218)
ZER [ TA1537 0.2 uM/2ml . SR nd | —
TA98 0.2 uM/2ml n.d. —
ZEX = NP7
TA1535 0. 121, 403, | . FHEESOTT T EARE
ol 1210 ug/7 1 S%E?ﬁ*uﬁ SO+7 5% Fom T
78% | TA1538 =} (0, 0.3, | oy lorprenr — | + 1999 | (B 130)
rR L s [JRETER B,
" | TA0s Z 0 ~ 7 AfiFiE S9+7 7 ¥ KT | N
B0 B,
T FBIg 7 oY — LR
o TA100 +NADPH+GSH, 7 v Ml | — | —
. 10~200 mg/ | fE. 7 v MAFiK GSH S-finffufi% .
ZE9R . g - ZHR 129
e FL—t FHA, T o BT S+ 2001« )
75 | TA2638 NADPH+GSH .t k CYP3A4, | — —
HRP+i&EE (LK SE
fjii | TA100 25, 5, 10, | © MFAS A K HepGe i | — | —
ZE9R ) 2002 | (ZH& 219)
75 L TA98 25, 50 mM/L S9mix — —
TA100 - | -
TA102 - | -
g | TAL04 0.01, 0.04, | 7 MF&S9 mix (fifR) % | — | —
sege | TA1538 0.05.0.1,0.2, | 7 v hfUBE#ITMIEE OTAZ | — | — s
ig’% TA1537 0.25.0.5mM/ | £ > F 2= a v Lz BES — — 2003 | (5% 220)
- TAGR FL—k B 220) & A U4eAR) ——
TA1535 - | -
TA97a - | -
gy | Docheniohia 9.1 000 5 v 1l S9 mix | -
7% ST 1985 | (B 216)
BHE | WP2uvrd- ) Z v MiFhg S9 mix — —
mg/ml
B ..
B S %3"9’"9"15’39 0.1~100 7 v Ml S9 mix — | = | 1978 | &® 214
o mg/plate
nd.7—X%®EL
F®16-2 HEBEEMEZAVZEGTFREAZTERR
R EFE OTA B RHNEME(L e £ 2 PR STR
EMEIRICH " | A
W= WrE
C3H~v - pSV.SPORTlacZ
7, ‘3 7'[3 — -, i/-_%ﬁg\
ﬁij‘ AFLIEA | 5. 10 mg/ml — |2 e | 1977 (222)
IS K T R,
e | YU A 0.1, 0.5, 1. \ -
o |LS1T8Y | 25,5, 75 | v MR | — | — | -25mg/mli kit | 1985 (;1‘63‘
WIS TR+ 10, 12.5 mg/ml | S9 mix AR T
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R LY TE OTA BJE REHEME L % e 2 FRSCHR
EHEIBICH m | A
WWE
- CYP1A1,
<7 2 CYP1A2,
A CYP2C10,
BT | Mlagsk | 2, 10, 50, 100 ;%ggﬁ S CYP3A4 (X OTA 1996 (BR
ZH | NIH/3T3( | mg/ml - - R EREFHE 223)
t k CYP i - CYP2D6 &% O}
FEH) CYP2E1 (3£ %%
FEL 2o T,
A2
FxA=
(HPR R 0.1, 0.25, 0.5, | _ "
T 2244 ;;:A 1. 2.5, 5, 10, gg"m]i\jﬂ’a - | - 2003 (;;;f;‘g‘
%%7 V79 dup | B0 100 mM
1)
AL
(HPR izj: 35, 80, 187, | T v LiFhik (| AR
T 228X Py 483 mM (3HF | ROVEh® S9 | (+) ) IALGIR RGN
ERT V79 il fil) mix 8
¥ v - AREHXEAR e L,
~) 2007 (B
roe 224)
RS2
RER |2y +81mM Uk (—
(A1 |7x—= |3, 81, 188, 438 |5 v N Fl& +) ) S9) XX 3~188
7ua% |ILY5178/T mM (3 FEfil) S mix mM (+89) THW
A Z— [K+ oo (R ELH
)
nd.F—XEL
#&16-3 MHEFEHAXRMEZAVN -ZEBAREEHER
iy EFE OTA B RHANENE(L e e2 2 PR STR
LAY | & | A
7-'E
<12 uM/L 7> 5 &K
e |B Y VHEEE TR I,
g ?;{"* N + R kaTRE k| 1097 |56 25)
| sk oSV #ik M v OTA OERIZE
IS SR
- 5~15 uM/L CH&
EAEMEH D, 20 uM/L
IEREEH D,
- OTA 5% 36 R[] ©
AN LR <R
ap YA ARE— bz,
”\Té"*‘ I3k SHE 51‘\/[/11?‘ 15, 20 + |nd | FxPaTREEE | 1999 |(BHE 226)
7 H D OTA OFEf T
L
BN A LS T A D
ZAGIZ X BFFR A
TOF LT LTAY
MZAEA,
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R EY)TE OTA B HREHE AL % e Z SR
EHCCHAY | BB
7-E
e
o gL W TR 72/ N
i | M L " R RAY e R IR
MZ b ZHE
B He/”GH;;;H@ 5. 10, 25, 50 + 5~25 ug/ml T/ 2002 | (2 219)
PLE IS giml (24 W + |nd |[BHT MO M
h) K ERIEEIN,
USRI 30, 50, 100, .
— |- LI
P CHO /i 160. 300 pg/ml 1989 |(ZHE 191)
- BAVEE R O S R
w00 5 5 1 59 R ol X B
e [AE (6 446 10.015 pM/L . + |+ 0o~ as | 1990 |(ZHE 227)
B e mix (ER NN NDRVANESY/
%\ (BEN 2L < &
b5, )
- 0.1 uM/L 75 i &
{770 72 Y B AR B T
; SR, 7 2 o
Yu D VTS N
*ﬁfg ;/U -7 Oi\}l\/LO'E)\ 1.2 + |nd [FrF—var Xy | 2004 (B 228)
i H v 7O,
0.1 uM/L T 2~3 %,
2 uUM/L T 4~5 fif,
T A= 5o MY - 2476.4 M (0%
ANKAS | 248, 532 s eomix | | e
wgnfk V79 M |114.9. 2476, | ° .
HE e U3 5324, 1149.0 2008 [(ZFR 229)
RS | 2476.4 WML S7 o AL S Héf.ff;“MuJ:mm
‘HE 1%) mix HE o
nd:7F—#®EL
£16-4 A2T47—32—HE&
R EYTE OTA JRJE REANENE( = £ ZHESL
EHE A ||| A& [N
Wi=E
—rga | B.subtilis N . _ (B
SOS ik roc 20~100 mg/disc 1975 230)
SOS #B | E.coli — |n.d. 1986 (M 87)
B X I E OKEM
BTHDH hery s R -
SOS B | E.coli PQ37 |1. 2. 4 mM + C (Trolox C) i%. OTA| 1994 (2’/3'1')“
DB GEMEE EEITH
KEH7,
BALB/c 1~ .
DNA —4& o * 48 ] 1522 T DNA (B
o 7 APMREE |10 ug/ml + |n.d. o 1985
25 1 — A AE
FHENWT S P AEH BT, 232)
Fx A==
AININA K 25/‘ 510‘ 100, 200 + [n.d.| * 200 pg/ml THEME,
DNA —7|—Jpsasiga, [H&™ loss | (B
SH BT 233)
F v M g
A B
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R EYtE OTA BFE RFTEME(L E= F P 35S
ki |\ A ik
Wg
DNA#E| v FFlE)s
(245 b | Atk O + |nd |- WEEEOCEE | 2002 (fg)g
7 v 1) |[HepG2 L OoUH
- - S9 mix |X DNA #£{5
?fﬁfji% AXEB[0001,0.01,01,(7 5 MiFRESS | , |, |E, voos | B
o) MDCK ##ifa |10, 100, 500 pM|mix . %E{?‘Kﬁﬂ‘](:*ﬁﬁ 234)
Bl & 358,
-+ 2.5 uM DL | 24 KFRA
THEERKT, 7R b
— 3 BN
< 1o OTA WL
S T 500 mM/L L THY
DNAHIE| ) PIMER. 2000 mM/L
EFEA itk V79 + |n.d.|T Fpg f7fE F CHE
T v A) o \Z DNA #5508,
" - 24 B 0.5 mM/L
Pl Eo OTA Jefis ©F
12 DNA &80
500. 1000, 2000 L. Fpgfiic &b %
WM/L (1 BR5) RSCAU fffm" . (B
0.25. 0.5, 1. 2.5 T?’f+® NBR7RE| 2006 1 s
MM/ (24 F5) - ImM/L Y ETT R
— 2 AN,
-1 B> OTA JLBE
| N E 1000 uM/L THEIZ
?jﬁfﬁi% v xR + |, [DNA #EORI, Fpg
o | CV-L "% O Endolll /L8R &
i) h & ToOHAETEN,
- 24 B[ Tl OTA (2
£ % DNA #E DR
IR o7
M, Fpg LBRIZ XY &
< O & THII,
-OTA (2L % DNA#E
DNAH/5[5 » 1) BORMZRD HaL s
(=4 b ismm 20 50, 100 + |nd »o 1, . 2005 (B
N uM/L |« Fpg X O Endolll 7% 235)
7EF Tli% DNA #8151y
o,
t R
..|CYP209 - JEFE I Tlk OTA
?fiffi{’f i ovPeag |12 20 B W0 | ovpecy | | (oREEEAYEL. | | (B
oy ETEBLEE T Wi% CYP3A4 - CYP2C9 Bz L v 236)
7- NIH/3T3 200 UM T,
e
DNA# &t hyIEs %R
(24w b |#FH LR [100 uM/L (3h) + [nd| - HAZSHY, 2006 (;/3‘73‘
T A ) |HiE
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R EYtE OTA J&FE RBNEMEAL ik F P 35S
ki |\ A ik
W=W'E
. 6 i Tl e,
- 24 W TR T,
=W=N ==, =i
DNA % b NS (50 M (6 B0k 24 Hﬂﬂri@ﬁ-f.sﬁ?) 9, (B
(EFIAN S HK-2 S| i) + |n.d. |- Fpg 0 EndollIl 4| 2007 238)
7 otA) lil ke FROORE I, DNA
DELIE A — 2V ZoR
u;ﬁ\ﬁo
-3 I TIE S9 oA
Wb bR
DNA £ . 100, 200, |_ i . ..
ONATUR i |00 199 200 15 frmise | _ | |- Bndolll RO Fpgie| oo | (B
7 ot A) Sk HK-2 #lfa E%EF'EE‘) mix £ Y BE{L#) DNA 8 239)
' . SY9FIET O Fpg
TIEA ZIHN,
B
DNA # {5 CHO Oé‘ﬂgi%‘) 1 mM, + nd. |- B EEEOCEE | 2009 (2/4'03*
ACIZ v M
ey [T oL 1M 0.4, v lnd |1 mM cimmaE, | 1984
# BB
/—\]J?Jz‘lif?%ﬁ HC%H?WX 1. 10mM (4 (2/4/13\
S s A T 0 m : + |nd|-10mM cEEaEE. | 1984
i
0.0000025.
. _ _ |0.000005,
ATEMFAAEET ) 095, + 0.025 uM L) L TH (BB
DNA N R = [nd |y 1985
P 0.0005, 0.0025. faztE, 216)
" 0.005, 0.025,
0.05 pg/ml
< 1 uM P kiximias
F344 7 » k |0.01. 0.1, 0.5, g |
JF it e 0.75. 1uM 1+ 0.75~1 uM THIG
REM M
° (=R
/E.\];Jz‘l\%%ﬁ - 0.5~1 uM T &Ik 1997 242)
72 BER L 10.25. 0.5, 0.75, I TR BN
B AR 1. 1.5, 3uM R O I SR EtEs ok
M,
REH 0.05. 0.1, 0.25, N
DNA &5 ;%;;f’?gt 0.5.0.75. 1. 1.52 + [nd 1998 (if
ZRER " uM/L (24 W#E)
-0.5 uM/L Ll EClE4
REH |%RE% LR [0.05, 0.1, 0.25, DRI e
DNA &k [#pa(ia 22> 0.5, 0.75. 1, 1.5, +nd | TR | 2000 (B
BB | 66RET (2 WML (24 HR) " PR RS Rl C 244)
4 ) ’ 0.05~0.5 uM/L &
OTA BEFIFH Iz
TRoE,
, =N S cfiiih )
/0 . . S /\'\/\EIJ 4\%
fgﬁié% U LS [5~10 pg/ml — |na Bﬂg g/l THADE | og4 (2?;:5.{
(PHA #1%) T
5 16. 50. 160 -+ S9 fFE T THW
i RAE) ‘ Lo T |7 > Ml S9 | M, AEIRTEME (R
syt s |CHO FAE oy e/l @8 i T 1 500 ng/ml iz | 1989 | ron
‘Iﬁ.—io
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R e FE OTA J&FE RBNEMEAL ik i Z IR
EHERICH [ & A ik
W
OTA%Z v K
BRI £ 1028 (0,001,001, 0. fesiighnan | | | RROOTOTEE
SRR (MR 1, 10 uM/L oL g5 L . 218)
— <10 uM/L THIfaEEM:,
ik gets |7 ) LoX N ~A hV MR AELER OWD (R
Syt Bk 01-2uML | gon i, | T (MY |7 b—vzomgm | 2004 | 228)
ziZ;; 24.8. 53.92. 7w ML | | |- 2476.4 uM I3HIERE
BRI | _yrrg g |114-9, 2476, |O'FIR S9 mix 1o (BIR
Gy RAE i 532.4, 1149.0 2008 229)
7 ERU s e |7 MR || - 532.4 uM i
i EH Ok S9 mix PE,
+ B, — M, nd. =L
®17 AOSEXIUAD in vivoBIEHREER
o OTA JBFE, #5 .
e e 5
B TR k. £ eSS 2 SCHR
c B ARDHE I O ZUT BT DY AR
e Swiss |1 ug/kg KE, & HE, S
MR ~ T A (B, 14 B . EX I AL (1321U/kg {KE/H) 1994 (B8 246)
13 OTA OB HEITIMZ -,
~ 7R | nglkg (K - AR OB SN BIT DY AR
YR SR B HE . LN 1
g ey T er s o o mekg e | 199 | G
i |” 12 OTA DI EAHEITIA T,
ot 2O - PRI 5\ T Y 5 b & e ph
Yuta (kB [F344 /k\ K. 5 E| — KOYARE T OE 2B, FEtny 9005 (B 248)
®Er |v b *;% §§%W‘D ) It U (DNA ICEHEES LA Z
o TRIEEEE WG THHNDRE)
A [
S BALB/cmO/'lf‘ éﬁi; 2;% BT 35U R AR o S
N ey B | | RGERE GEA. DM U 7T 2008 | (B 249)
ARBR frepy ., 24 IR
7\ - AL 9(9%) o
4\— k?Fx
7 A
=% . 25. 50. 100
\‘}-L‘ /\ N N N N N
WBRIR ST (/3 2 A 200, 400 mg/kg| — |+ 100 mg/kg LI b CHEfAEEME, 1985 (2 216)
vy K. &0
N L
3 T
DNA #1{5. [BALB/c - 24 FERZ I, B, g T DNA
N BN i B B U oss | (w2
T e e o e R - 48 W L 1L B C IR L7 2SI (B3R 232)
vk lif2) TIE LD RNEERRD iz,
DNA {5, Wistar [0.29 mg/kg K
- RBEEIE, [T v b [ s e R .
o 0 . —Rels Bl 1o | T | LT AR, 1986 | (B 250)
B pors @
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. OTA J2FE, #5 '
il A i 2B CH
A B AT . MR (TS ik £ ik
o JFE B O Ui < 500 pg/kg UL ECHE
1KAEH) 72 DNA 4815,
0. 250, 500, - B TId 250 pg/kg LL_ET DNA 4815,
i - [1000. 2000 HRIAFIER Lo
:fj é;7 1;3‘# ;E ug/kg AE, B8 | + |- Fpg I XV &7 5 DNAH | 2005 (P 248)
R i Y N ] SN U778, i B OVE BEHIAL ©
5[], 2 M 1% Fpg O BITFEO b g7z
- ‘B TIE 500 pgrkg LLET DNA 85
DSEEIMU, RAE I Tl ME,
by 700 008, 01, . Fpg M K 0 4T O SR TR
yé4, {E C g3 mefkg (/| 4| UHFC DNA SIS L O, 2005 | (B 251)
. E A, &0, 4EM BRI DOFRAITERD B o T,
i b TSR0 5 malke 1 CEEL T H A
o o e el MR, T, || BRI T OTA MBI LTS, | 2006 | (BIR 252)
d oo (1421 AR - DNA 8/,
F344
Loy [Pt 0.36~0.38 - R RBEE SN S T Spi A RAKIEEE O
R delta 7 mg/kg AR n HRELEMBA B, BIRiEE s B8 o5 9011 (B 253)
= o 7ol b MERE, 4R - 13 HEGIC DNA OKERFR SN TS o
I — R b ] ZEERLTOVE,
5

O BELFREALEE
- in vitro 5% (F 16—1, 16—2)

AEZHWIZ 8 A EOEIFEARERRAB (Ames #BR) Tl RENEME
{LOFEIZ) 06T OTA BEOEEITZRD bR o7z,

PLE R T EE S TyphimuriumTA1535, TA1537. TA1538, TA100.
TA98 X% TA97 #R& V7o M DIEIRZEIRZE 2Bk (0.1~500 ng OTA/
TL— R OFERIZ. T P XUI AR X g S9 XiE HepG2 #ifia (&
 BPIE DS AR SREEZAAR) 3 S92 X A RENEM(LOFEIC ) Db b2
HTH-7-(ZH 191, 214, 215,219), Wistar 7 v MFMCEEEATHE %2 100
uM/L @ OTA & 24 BifEs# L= % 0% (200 nM OTA /2ml) % H
T-HE OEIRZERE BB T, S TyphimuriumTA1535, TA1538 K%
TA100 ¥k IZBWTHHHEORERDELNT-(Z/ 21875, R UEHEEZHAWT
Fhe S =B ORER ClE, S TyphimuriumTA100, TA1535, TA97a, TA102,
TA1537 Jx TN TA1538 FRIZEB W TR CTh - 72(ZH 221), £7=,. NADP ©
ROVICTTF RUVBRERM LU~ T A 7 1 Y — AFE T CEi S
N7k <¢lx, S Typhimurium TA98 (403~1210 pg OTA/7'L— 1),
TA1535 & () TA1538 #& (121~1210 pg OTA/7' L — k) TlXBETH -~ 7=,
OTA ZHML TCWRWEHETTIE, vV ABKI /7 n Yy —2 K0T 7% R
VERDEEII DD LTEMETH T2, FEHE LI, BRI /v Y —AlCk
57 7% RUBARIFRI7: OTA OB LAH 3 2R B A 358 4 2 rTREME N
bBHEBEZTZ (SR 130), BILA LRI LEZERH D S
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Typhimurium TA102 }2 O TA2638 # % F\ 72 OTA DO1EIFZEIRZE FaERIC
BWCT, 7y FOMIEE L ITBROI 70 Y —LF L IIHRETR— b,
Aloclor 1254 E L IITF VAV CCYP ZFHEE L7-7 v FATHE S9 Xix
bt~ CYP3A4 % AW REHNEMHAL OB I b 63, RIZEETH-
72(ZH 129,217),

KIGE E. coli WP2 K1Y WP2uvrA ¥Rl ONZEEREE S, cervisiae D3HE %
W/ OTA DELEFERERABROBER, S9 I L HRINEHELDOFEIC
b L TERETH 72, (B 214, 216)

AR R AIR 2 IV 72 OTA OBR 22 Bk <1, L5178Y fifa

(w7 AMGHR YU N IEERHREE) AW~y v R Y 74—~ TK Rk
TNV Hifa (F % A =— A LA % —ffifSiark) & By e R %
VFURARYRUV T AT =T —F8 (HPRT) ZEREERBRICB W T
2. Aloclor 1254 C#FE L7=7 v MHlE S9 12 X A2 RENEHELOF EIZ )
b ot Tho7-(BH 216, 221,222), C3H Ml Z FU 72225828 BB
ZBWTCIIEMETH - 72(ZH 222), —F. & b CYP (CYP1A1, CYP1A2,
CYP2C10., CYP2D6, CYP2E1 Xi% CYP3A4) #%:i& A L7- NIH/3T3 fifa

(=7 2R IBRHEZE B SEMIIARR) CTIXBMEORERENTE O L N=(B]R 223),
F7-. L5178Y Milaz e~ T A 7 4 —~ TK RER KON V79 flifa %
7= HPRT 22888 BEABR CHWVEENFRD b & ?‘én‘*é‘ﬁbé&ién
TWADD, HEERICOWTERIL, N6 OMTHRREAET 522
BA OTA R L CWARRETHDL LEEL VDB 224)

- in vivo 88 (R 17)

F344/NS1c-Tg (gpt delta) 1V7 » I (MM, —F£4 5 PC) 12 0 XX 5 mglkg
fREHIE  0.36 mg/kg {AE/H . M : 0.38 mg/kg AE/H) » OTA % 13 #
MiREER G L. E"Hﬁ IZBT D EEEENTARDON AR, SR BAAE
FEOFBIEIERD bivie o 7o, BlEd bt L7 DNA 0 8-OHdG
I%. OTA e E- ORI REE & OTA B ERECHBERZEN o T, FEE DX
7 v MZBIT 5 OTADIRNAMERICIIDNAEENREES L T\ 5 &%zto
(ZHR 253)

Q@ FBEAERERBE VML
- in vitro 3U5% (5 16—3)
b U oI (EEAME 6 £4ICHk) RV E AR ERERICB )

1) A (RNIC 351 D845 TR E RSB R AT~ 5 BINT, gpti#tls - &% O red/gam (Spi-) %
o7 L7 77— UMMk EiclASNTWD T v b, gptBisa T2l HR—F—L L
T, SRR 72 R AR ERERER L 7L —A T T M) PBHETE, SpirtL 7 o3
VCIEH 10 kb BL FOXRAZER BB T 5,
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T, EFROBRTROREAEOBERENBIEZINT(ZR 227, 2,
vy o R A D T G R B E BRI W T OTA IXBECTH -~ 72, (&
B 228), V79 M@k OVt R U oflfa(fEE B 1 AICHR)E AW R E
FERERBRCIIRETCH- T2, WThoQaERERRICBNTH T v b
Frefiet K OV gk SO 12 L A RBHEMEL O EITRO H7e - T2 (B 229),

IZRERTIX, OSV Mg (v > UrE5E/ N aiiia B SEiiiark) . SHE iz

(NI AL —RESEARRR) K& O HepG2 #Aa (b - AFHALRE H SABER)
W= RBR CHMECH -7z, SHE MW T OTA OER 2R~ 7=k
B MRSV T NEE ER LD S T 7 F o OEAEN
RO LT, (B8 219,225, 226, 246, 247)

TR YL 8 (R AZ AR I 30 W T IFIE UL B i >R D S9 mix 12 LV {&HE
L& 7= CHO #ifa (F v A4 =— AL A X —JIE A SkRMRaRR) K O'e RV
RN~ A R TR L U SRR B W C OTA 115
PEDOFERCTH - 7-(Z 191,218,228), —F. CHO #AE L O V79 flifa % H
W IR G Ly AR HARRER CIEL T v MTHRE SR S9 mix OF T 0D D
PHERIIEM TH - T2(BHR 216,229), v~ FP = THs PHA THIEL
7ot DU R E AW TR e (RSB O R bR Th - 72(Z
BE 245),

- in vivo i858 (F 17)

F ¥ A =—ANL AL —|Z OTA Z 58 0% 5 U 7o il R Ge 55 R A A ak
BROFERIIEMETH -T2, (BB 216)

1 pg/kg RE/HOHET 14 HE OTA ZiREHRE Lz~ U 2D E M
WONZFE CHE T 45 HE# G- Lz~ v A0 EHMIEE O Miaz Auv:
LR ERBROBR, OTA ITREERTLFEHR LI, vV RIZ OTA &
FIRCHBILAI CHHL T AL EVEEXIIE X 2 v A #BfERET 5 L 2
oD OTA OFEIL, BRI, (B 246, 247)

BALB/c ¥~ 7 A2 0.6 . 1.2 XI% 2.4 mg/kg KEDHETHEENZES L.
24 BFZIC L& U CoBE LB RakIc, AEEKRENICEES. U
Wr., U 7K OIREE WS- BRENRTED LT, (B 249)

F344/NS1c-Tg (gptdelta) 7 v b (MHE, —FE% 5 P8) 12 0 XIE 5 mg/kg
A Bh (M © 0.36 mg/kg RE/H., M : 0.38 mg/kg A&E/H) @ OTA % 138
MHEEER G- L, Bz 2 BE\ERAIONT, In vivo lZBT 585
FEE AT AER RS 48 B ICRB AL CTH 5 BEN BN R R,
OTA FE G- D RREE & b~ T Spi & BAABHE O E/2HMA A 6 i, DNA
DRENFRINTWDZ EIURENT-, (B8 253)
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@ DNA EEERVER
- in vitro 5% (F 16—4)

HE &2 72 SOS RBRICEB W T . DNABEDORER E L TAE LS DNAE
BaRTEUIEONRDP ST LT HMERPNELNTZETLHRENH D,
HBEBDOHREIZBWCERO L7 OTA OEBEEIX. KEHEE X I U EIC X
0BGk S 47z, BALB/e ~ 7 AFMREEE AL & O CHO #lAa 2 AV 723l
MEREERMBE O in vitro RERDOFER . DNA —AEHGIMATE D 5T\ 5, (&
FR 87,230,231, 232,233, 254)

in vitro REH] DNA &RAERIC LV, 5 L7 DNA DEENT v F R
W~ 7 Z2OPUREEEITMAL, 7 & Bt LRI NC b bR R AR
RO LT, (B 216,241,242, 243, 244)

~ U ARRMESEAIAE, CHO B2, MDCK #fa (1 X Bk SeAmiatk) &
W HepG2 #ifax A5 invitro 2 A >~ N7 A CTIEBHEOKERENEON
72(ZH 219,234,236,240), "V AT I REUITPUDNAZ Y ayo—+F

(Fpg) XiZ=y KxXZ7 L7 —=F Il (Endolll) (Z X AL & A A A T2 2
Ay RT oA 1DI2LD VW%WJCVl%%(%NV%%V%~Wﬁm
SAREAR) . HK-2 #ifa (bt NBEbRAELL) 128\ T OTA &EIZLD
DNA OEENEEIZHEM L7, £7=. V79 Hikd 2: HK-2 fifglZ >\ T,
OTA & T L - CHERNTEEERSETE (ROS) 2N 5 Z & 380 b,
NS ORERIZ. OTA 73 DNA HEEOBLERiZFRE L T\ D Z L 2Rk
TH5HLDEEZZLIT(ZR 235,238, 239),

NIH/3T3 ffaiZB\\C, 2 Ay F T vEAIZK W /RENTZ OTA KIFH
72 DNA #E DM E ROS O & ORI AR S (B 236) .
72 . HK-2 #ilaz ROS D A B R ¥ v —Th HHiER{LA|I D N-7 & F/L-L-
VAT A U THIET % L DNA BENMER L7-(ZH 235),

b MR RS BRI A 100 uM @ OTA L 3R(2 3R &5 2 A
v T vEA (fo‘*%'% 22 TV CRaME, 28 TV THMETH Y . OTA
23k K DNA 2 HAENIEERENB D bz, (B 237)

- in vivo i858 (F 17)

BALB/c = 7 A2 2.5 pg/kg KED OTA % JEHENE L2 ClE,
fige, Bl R OB g DO MR A2 N2 7 L ) VS HITEIC L A RT OfE R, &5
24 BEfEI% 1 DNA — AW 330D vz, BIRCId 48 FEf#% ., AFiE T
72 KfE1 1212 DNA —ARSHUIENIEE Sz, (R 232)

0.29 ng/kg AE D OTA 7% 48 FEfIEIC 12 HFRE D5 S 172 Wistar 7

12) Fpg Wit Endolll iZ. #1124 DNA ok Xi7-7 V) vk b sni-v ) I vk
AL TrE L., abasicsite X TE S, 2B aAy 7T oAk DNAEEE LT
BEIND,
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v R G | IR G EA ISR S AR R OV RIS 13 DNA —ARS581 W3
O LTz, (R 250)

F344 7 > b (H) (2. 0, 0.25, 0.5, 1 Xi¥ 2 mgkg KED OTA % 1
HEC 5 E, 2 EEREIREORE L, &EEG 12 FMBICEZ LT, A
v T ALY, IR, MR OVEEEHAE TlX 0.5 mg/kg RELL EIF
N B g ClZ 0.25 mg/kg AELL FOBEERAICHWCHEKERZ: DNA 8
EOBEMPRO Nz, T Ay N T vEAIZBWT, Fpg LEIZLY, &
i} O DR D DNA BEDHINNED Hhiz, (B 248)

0. 0.03, 0.1 X% 0.3 mg/kg KED OTA 7’ 4 HERE D EE S, KL
5 24 BFEfEIZIC R ST F344 7 v b (1) DT K VB gl % H
WTa Ay Tyt A 2 FE R LTCER, Fpg (KA A HAANTESGE
1242 T?D OTA A& DNA BEDIRENFRD Hvi=(Z/] 251), 0.5 mg/kg
RED OTA 78 7, 14 XE 21 HEEEAKR G S, &&&RE 24 FFREZIC
LR ENT Wistar 7 v b () ([2BWTh, FFlE. BE & OO #iE o
aIRAy T v OERIZETHETH-T2(ZR 252) .

(6) Zih (fEEME. /RESMH)

@ #HEEH
YOR

Swiss ICR~ ™ 2 (i, —B£4~61JL) (2. OTA % 3~6 mgkg IKET
PEREAN BB 5. 24 FRERIZICHRBRMRD R— "I U &JIE LR, F—33
U OTA OHEICIEEFE LT Lz, BB{bA N LA BR{Lr) DNA 15X
O br) DNA BEO—BHEES ., DK, RIEEZE., BE. TiK, B
I B OAG /B L CRBD BTz, (BIR 255)

29k

Wistar 7~ & (M, —#£ 4 ) 12 0 XI% 290 pg/kg KED OTA 7% 48
P 1~6 ., BERO®SIhi-, 4 BEA#%IC OTA &5 L7
v N OEREPMENITRD Lo, BEEROEKEIL, OTA FEREOXTHR
BEEHABEITI R, WO OTA XK FEOICER SN, 6 BE%Z O
OTA BEIXB L% 100 ng/g & 72~ 7=, BE 4 BERIITIN O BFEET v o
VINEBICED L, T = VT T = ATERICEML, ¥ U EA
RFRENAE LT TVD B X b, HFEIBIEOR R, WEHROEE
NERD BT, (B 256)

F344 7 v b (M, —#£ 10 IT) 12 0 XIX 120 pg/kg A8/ H O OTA 78 10,
20 X% 35 HREFRHE O &G I, MICBIT 5 OTA DIEABFANLTZ,
10 B & ON20 BED OTA 512 k0, KRIME ., /ML ONEB D 3 2D
R AE IR F5 U C R E 7 M QMRS & B4y LDH R ONN-7 & F/L-B-D- 7
Nah I =L —BOERHIT NI Y b5 X7 LATFH—E, =7 -Ca2
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"/Mg2 ATPase, 7 7 =7 X ) XTI F X —E K OYGT OIEMHENRZE(L LT,
10 BRI XIX 20 B D OTA 5 CyGT &ML, 3 DD fMsEIRIZ VT OTA
FER G ORTBRACENEEICHEM L, 35 BE® OTA #E5TiX, 1TE A
EOBERIEENIBRELFEIC LV Loz, (B 257)

SPF Wag 7 v + (., —#£ 10 P5) oF#E (12 8E) R OE#E (27~30
DA% 7> M2, 0, 70, 340 XX 1,680 pg/kg KE D OTA 78 4 H[H54
HIRE OGS, WD 1,680 pgkg (AE D OTA &E5# T, OTA FEH
B O3B EAREE R CSHEMA A Lz, OTA G5 THEE ()
RS B OV D REARIIER) D ZERATERNFRD B, HlinT v KO 340 pglkg
RE/ALLEO OTA & 58 & Ehk T »~ SO 70 pg/kg AE/HLL LD OTA %
BRI WT, XERBE L LANEHBICE B REINN ATz, (B 258)

Wistar 7 > ~ (., —&£ 8 ) (2 289 pg/kg AE/H ® OTA XX OTA
FONEERBFEZED AR Yy —ThHDH AT b=r (10 mgkg {K&E/H) N
oKk 1 HERATRES, BED N-AF-D-T AT F @

(NMDA) ZFEV 7 2= 2A (NR2A) KO 2B (NR2B) # /X7
BORBNFHRONT, WO Z G S RHREE L i L C OTA &5
7w R Tld, NR2A KX ONNR2B IZH ERBUD RO b v, #E O NMDA
LE 7S IRESCTFEBRRICEE T 5700, R ET S ATREME
MEZOLNTZ, AT F=1F 0TAIC L W Bl &E 2 &5 NR2A X O'NR2B
B ERE Lz, (B 259)

@ REsH
in vitro B Ex

b MR 458 U 7T- BAZER % in vitro T OTA L #53& L= 5. B
A R L ADFRIECTH B ROS KO 8-OHAG M EL S h7-, DNA #EEIREIC
2By H2AX BEOMEME N2 A~ T v A OFERIL, OTA 12 X 5 DNA
BERECTWNWDHZ &R LW, ilbAI CTH D N-7EFL-L-v AT
1> (NAC) THILHET % L, OTAICFHEE SN S ROS 2384 L. DNA 5
ELM &z, CDK4 KA 7Y v D1 U X7BORBENED L.
Gl HIBEDOFEL L LT AR M=V ARBO LN, T ORERIL,
OTA Ot ayEfiElz k<% OTA OF Mz, ROS FEA, E2{kAY DNA 18
BRD Gl BIER VT A h— 2B ELTWA I LERLTWE, (B
A& 260)

in vivo B8
E4PFS
Swiss ~ ™ % (M. —FE 30 JL) 12 0 Xi 4 ma/kg FE O OTA 2 &5 =
L, REBENFERIOLN, (KEHM, MEEZ, MiEY o R bt
Brucella abortus $UAREARE R N ConA R K 5 gV o Bk sh#4l
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FISIZBW CTHEZEIIFRO bR ho Tz, (B 261)

BALB/c ~ 7 A (M, —&E 8 L) 2, 0, 6, 250 X% 2,600 ng/kg @ OTA
Zatefa by 28 XX 90 BRI G- Sz (0. 1. 40 XX 400 ugkg {AHE/
HIZAEY), 250 pg/kg FIELL O OTA #E58C 28 H H &) 2,600 pg/kg
fAEE OTA #5-8£C 90 A HICBIREENS B Lz, BiEF O OTA BEIL.
FEICHE Lz, FERYY U \SREEEIC OTA OFZEIX -7, B
BRERICZEITFRD Lo 7223, 2,600 pg/kg Akt OTA % 58T 90 H
HIZ, OTA FE G OXFREZ LA~ MR OB H ERBD (K 20%) 233%
DT, 28 HBOIMLF SUIMIRF O T U L BRICERIZH SR o T,
90 H HIZ. 250 pg/kg &R D OTA £ 58 Tt FREEIZ R TR
faCd % CD4Y/CDSHlAL DA B /RN NI FE CD4+ &Y CD8Hfiia
S DR NRERD S, 2L OTA 28 T BB Db~ B 5 = &
T eEZOLNT.24 BHICEH 10 LD~ X I Y VikME (SRBC)
ZRERENEE L, 28 B HIZHMiaZ AW C 77— 73512 X 0 5t SRBC Hiik
FEARRDHAR OISR, HEERFIRTUEEARDOIK TR b,
—7, OTA X, £ v 7V WA LA PREEHR TRk L~ 7 2D
BEHRPURMMICEE L RIS o7, THHDORERITZ. OTA ZRTEN~ T A
DEFE DR EIERE &2 L S &, A OTA [ZREZMED E Wik cH 5
ZEDWIRENT, (B 262)

> BALB/c v 7 & (Hff, —#& 3 VL) 12, ZBAT 2 @HIZHZ0, OTA
2% 0.18 (kEEEE) . 30 XX 200 ng/kg flEL, ¥ C 5~30 ugkg K&/ O
OTA EBREIZ/2 D X ) ICREEHR G Sni-, HAEZOIREIL, & TRt
DOREWICHE SNo, REMWITAER 14 T 28 HHIZEZ I, %EE
RN FER SN, 14 B HOREBMICBWCHEERE, WEREEXKOE
NN OHIIAEIC TR L e o7, 28 B H L. 200 pgkg &E D
OTA #5RED REMIZ I\ C IR E & K OIS FREE O IR B2 b~
TENTIN 20% N 67%HEM L 7=, 200 pg/kg fEtD OTA &5E# O IR H)
¥)ClE. g T fifE O CD4+ & O CDSHAE D EIA A3t BREED IREMWIZ e~
TWAMETANZ & - 7273, T Ml AR D HEBR L J Qe O HERREC L ITFE O H i
otz BEMWIOBIE IR Y L NBRD~ A B Y = kT AR
J&, 2 F N0 > A (Con A) FEIEEMEOA 2 —a A % -2(1L-2)
DERR., &Y VIRIMAELE Y 4 L AFUR PR 2%t 2 HriR K&z ONE -
F 27 0Fx 77— (NK) MEE~OEEITFE O b7, BE~o0
OTA ¢ 513, REMI O GREEEZIIHI Liso -T2, (B 262)

Zvk

% 11 H B ® Sprague-Dawley 7 v ~ (ff, —F£ 4~5PL) (20, 10,
50 X1X 250 ug/kg AE O OTA MHH[EIHRE I, %% 14 H H O R#ic>
W TCRERMERBR N FE G S 72, OTA IERGOREMICEIL SN IRE
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Xt L Lz, BEmk OREWIZIHE VT OTA OmFEEIT OTA O
BIEFELTHEML, AA2BEL T OTA RIREMICBIT LI Ex bR,
REMW OV > ZREEEIT OTA 512 LV E(L LD~ 7=, 250 pglkg K
HO OTA BHEH T, REwos ATV RN Iy T4 R
(LPS)Hli % OEFER T, XFRREZ R CTEEICED Lz, —F, 10~50
ugkg ARE/HEGHETIL, REMW O EHERE X O iRABAZ D Con A HllEE% O
HEFEROS I AT RBEIC LR CTHE BN L=, (2R 263)

Sprague-Dawley 7 v (M, —&F 4~5PC) & 1 #RIC 5 [BIOFEE T,
0 X% 50 pg/kg AE DO OTA MZ2EAT 2 1 K OUEIRHIF F I K E&R 5 S
., BILFIIFEED OTA 2NMER&E S5 Iz, OTA FERGEUIR GHED
REW ) O EENT- REMI IR ZEHE S, OTA IZ5FE L TRV RREE,
HARTRERN, HERBRBHELOHAERZRERD 4 BlyEINE, B
B TIRIL 14 BHH, 22 H B XX 13 BIZB T 52 0ESENFHILN
Too XTHREE, HAERTRER, HARBRBEHLOCHARZRZRBERICBIT 2%
.14 HH® OTA MmHREIX, ZNEh 4.1£0.8, 13014, 640+86 &
860100 pg/L Th oo, REMDIEER O > EREEEICE(LITER
oo Tz, OTA HARMBRZRETIX, Con A DFEIZfRD LT,
R D YEFE SR 3% BRI R L TR EICIE ) o 72, 5B A v 7 b=
PR8 7 4 WV AFH THRE L, D 18 H#IZ ELISAJEIZ L 0 Mg+ Ot PRS
PURE 2 L2, FBREED 10.7 £0.45 |2xF L HAERTRZERIT 10.0
+0.36 &, FUIRMHOKTNEO 57, 13l EIZK T 5 Mz NK ffg
JEMIZ, OTA OFBIIZRD Lo T2, KL Tlix, OTA O HARTRE
IXREME EFERE L, HAERDOREITY VRO~ A Y = UHFIZ LD
HWIEZ (RS 5 L iEmfT T T b, (B3R 263) . 7ok, JECFA Tix, AR
BRIZHOWT, BEL72 OTAIZOWT DZEMARIERN 2 o7- 2 & e L
TWBH (R 74),

SPF Wag 7 » ~ (M, —R£ 101C) OFE (12 8l K OEHE (27~20
Ats) 7 v M, OTA % 0, 70, 340 Xi% 1,680 ng/kg AT C 4 [
ROfLE L, Mmic L5 OTA ORBERERME~DOEENFHLNT-, 1,680
nglkg RERERE CHEHCABMRIECREMMA AN, BHEDEE T
v MEETIX, LD DICRENRT A—Z DRBRN CTE o7, WEED
340 ng/kg AHE/BF G5 K OFEwO 1,680 pglkg RE/BFERET, T
FVOTAFER G- Ot BRERIZ LTl aE 7 e 7 U o G OB NFEO bill,
(ZHR 258)

e > b O T RO R TIL, AEEFEHEORDZFRE L. 1,680
ug/kg AREZGH CHRETBICAERBUDVBEO bz, (B3R 258)

Wistar 7 v b (HE, —#E 10 C) (2 0, 50, 150 XX 450 ug/kg {AHE/H
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® OTA % 28 HIEIRR A& 5 L, #EsEdEslBrEzmInit, Zoririx
OECD HA R7A 2 407 (1995 ) WBIZLTeBn->TEI N, &2TD
OTA #5FE T Yac-1 fifa (=7 2 U v \EE SRR (2x1 % NK #iia
EMESHBRFEICAEEICED L, 450 pglkg RE/HEERETIL, NK #
RIS MEIX B RIS Sz, &% 4 BRNC HRBC CHRE L= v H O
% FVC HRBC (&% 9 A PUAEEA R RER SR, TURELERRIIAH
BIRTFIICHED L2, MEOICEE CIER0 o7z, MREENE T-HEE
PElE. 50 pgrkg RE/REGHETOHMET Lz, v 7 v 77—V OEEIENE
1%, 50 KN 450 pglkg KEE/ B G8EC OTA EZR G O X BEIZ L ~NFEIC
P> L7223, 150 pglkg RE/H OG5 & TIERUILR > To, RERERE]
LZIZB T, Rk OS2 BITER D b o To, (B 264)

F344 7 v b (MeE, —BE50PC) 120, 1 XX 4 mgkg AED OTA 73 1

W 5 BEIOMEE T, 16 BE#EE SN-/E, MRAEKRFENICHTER
DD B OFEME NGRSO Hivi-(ZR 191), 7=, Wistar 7 v b (f, —#F
10 IT) {Z OTA 75 5~50 mg/kg RE CHEERG IR, BigEE Y
PNEIN OIRHLMZEESE N ZER D BTz, (BHR 265)

=7k

=U LU (MERE, —8£ 10~22 %) 120, 2 X% 4 mgkg EElD OTA A3
20 A& &z, OTA & GHETIL, MR, Mlg& ORGE /<A = LV HGIE
DU BRI REA LTz, (R 266)

=7 FUIZ 0 XL 5 mgkg ko OTA 23 56 HREREER S S -k R,
OTA # 58 CliX, MAFEFDal, a2, PLOy-7 a7V ENED LIz, (&
e 267)

=Y M UIZ 0, 2 XX 4 mgkg faklo OTA 28 20 H BIREFR S S N7-FE
H. OTA #EHECITHABKRENICY oS kR R MEFR O 1gG, IgA KO
IgM 728E L(ZH 268). OTA 73 2 mg/kg FEC 5~6 BREHREG SNk
R, MEMAENNZED LT (S3H269),

13 BB HBIN (—E 15 {E) 12 0 L 2.5 ug/Iid OTA NES S,
20 HERDOBIRII W CRERER N EME S 7z, OTA BERECIL, B A2 1T
B ENT-RBERICHERT7 77U 07 XA8EF IgG BNAEEIZEAD L, IeM 23 F

EICHEM L7z, FERIC OTA ICEE S NTZIF 6B L7 1, 2 T 4 B
D=1 b VIZPEMMERBE 2 AW - E ISR R Tl OTA OREITRD
57, OTA ORE /a7 ~OEEBI—@BETHL LEX LN (B
e 270)

139 OECD (f&¥51 1IBASEHME) DML O ARPERERO 7= DI E 1=, 28 A KEHERROT
ANTARTA
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=T FY (—F£10~25F)) I OTA % 0. 0.5 XI% 2 mg/kg &£ C 21 H
BRAER G L7- 58, OTA FEREOXREE L Lh#i L OTA ®EEECIX, M
B 7B, VU REkE, MRERE, 77 7Y % v A5EREE RO
HENBD Lz, (B8R 271)

Ay =

New Zealand White 7 (—#£ 8 L) |Z OTA % 0 XX 1 mg/kg &1¢
fEBh)N 30 XX 60 A E#&E G- S 7=, OTA # 58 CIlIIRMESRE S IH S -,
HREMEGIE ~DEEIIZRD SN o T2, (B 175)

(7) EEMBO¥FS
@ TADESEME SV RKR—2—

AFHMBEEOLD. 1. (1) OHECFEEHEH L CThH D Xk 512, OTA BRIz
CTHET =42 N T UV AR—=F—% Lfﬂﬁiauaiéézhé EWRENTE
V. BT I EIRA e OTA OFMEIEAIL, OTA 2NN IR M HE
R D Rl 13 SUTRERE IS & 2 FHE T = F ik s AT 22 X 0 MRS
BATT2ZLLEET L LV RIMNREEINTWD(ZR 138, 140, 272,
273, 274),

Wistar 7 v & () BRMEICHEALLES Yy T U —%28 C CRME
~® [BH]-OTA OFWUSFHR ST, EENSABESEIZITV pHS @
BT EIENIRMAE .~ LD —TF EATH R OEESE T OTA OFEK
llRﬁwu Do, BENEZ pH6 K T4 &, EEEOENLDIE DN UL FRA

BT OBRINOENENR LD >T, IEMRME CIIEHRT =4 F7
2 ﬁ:"~§7 — @ OAT-K1., #IfL/RME CTIX H* Y X7 F R Iy EiK

(H+-dipeitide cotransporters) 7% OTA OFEWINIZEEL TWHEEZS
NI=(B 274,275), in vitro T OAT-K2, OAT1. OAT3. OATS5 i N b
F OAT1., OAT3 TN OAT4 ¥ OTA Z#uik 7 5 Z ENRINTVAH (R
276,277,278, 279, 280), ¥ 7=, Z Al & > /7 & Téh %5 MRP2 & ) MRP1
I, IEALRARE O ZF N E U MAEBEICFEEL TWAD, Zhbo
H 7Y OTA 2Bk 35 2 ERREBE LTV A (SR 281),

Sprague-Dawley 7 v + DFRME & EALAIC OTA & 2 in vitro THEE
T 5 & MR ATP 28 FH BRI LTz, IERLRAME O R (S2) &
ORI (S3) B 7 A v R, OTA OEMFBICK Lk b RSN E -T2,
OTA @ Z OYEAN OAT1 K ONOATS FHEAICTH D 7 u XKy RIZ L - TH
&= & L0, OTA ILEMRMERERED 2 6 H# 7 =4 kit
BaE-> CTHIEBNICAS B2 b NT-(Z8R 273,282) .

Sprague-Dawley 7 v ~ (MERE, —FE% 5 I8) ISRV THTRE. B, i,
+ 6. ERE. |G, K. MR ORI E 2381 5 mRNA 584 3
N7 fER. OAT1 KON OAT3 X Bds AL L, HET » N T 5
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LT v FMICHEBICE LS B L TV (M 283), C57BL/6 ~ 7 A KN
129J ¥ 7 A2 OAT1 @ mRNA ORBLEIT, HEL D LHENRZ D> 7203, OAT2
® mRNA OFBEIZIIMHZENTZO 57T, OAT3 @ mRNA 225V Tl
129 ~ U A CIIMED T EL V b E W Z /R L7228, C57BL/6 ~ 7 AT
IIHEEN LR o T, (R 284), Wistar 7 v N OBREZEIZHB VT,
FIERRBA LTI L0 OATL 13 GEALRAIE DFEIZS2E 7 A R ORIERIZ,
OATS (%, S1 XWX S2 7 A NORIEBIZTRD Hiv, T v MI% <3
BHL T\, EBLEHET » FTlE OAT1 OXBIMBMMETL, 20T v M
Ty Rkarrea®gbEd sz Lok T OAT1 OEB|EMAEMLI-—FH, =X
e DFEIZE Y OAT1 OFBFUIEIZIET L7-(ZH 285), 2 b Dk
FIL.OTA BT v~ N OBREIRMEICRIR E ST W EE2REBL TR,
BN EE B 7 OTA OFFEN OTA OREZMEICEG L Tnb LB 2 bhi=(E
HR 286),

@ O0TA DEAAEA DX L

F oI OTA 2% 542 L BB/ b N5, OTA ILLD
NN & LT, OTA OIEMEREIC L 5 DNA MR D A% % O DNA
BEZOEBEEEREDIF), EECHEEDOA D=L E LTERIEA M LA,
MR E B DR 7= Ao, FERAIEHE & 7R F—3 2D ZE{, MAP ¥ F—F%n
TFMeEDOEN, 2 hay FUTOKEIRT., ¥ 37 E&kEEEDE
ANREZLNTWS, UTICENSICETAERN AR LT,

a. BIEMENAYMELELTOAN=XL
(a) OTA OAEBLEM L & DNA 0k fZ Bk
DNA iM%, AFEEY-SHNRAERME PN LA EIC LV EE: DNA IZ
BALTELD, MIEEIZ LY DNA O&RRARE S 3L CHIANSE X I1E22
REBRNFERINDT20, DNAMIMEDOEAIL, EHAADO Y A7 ER L X
NTW5, OTA XIZ O A EREE DNA ITHEET 202 DWW Cldkk %
WEHENDY, LLTICE DT,

in vitro F{E&

NADPH, 7 7% RVBEDFETCY VA, v b, UHEFENRT LD
g X g 7 v Y — L% AT DNA SHIMEAICEE 535 OTA OfX%
BHEMEALDS 32P-R A R T WEIZ L VRN TW S, REHEM(L L
1 FCIX OTA & DNA OMIMEEHEE SN ARy MIA LR -T2
23, OTA % CYP i~ AF X —B CRENEMHIET D ERAR Y R
bz, (R 54,287, 288)

OTA & DNA XX OTA &£ DNAE/ X7 LAF R%&, Swiss i~ A
I% Fauves de Bourgogne 7 %X D& figi I 7 v vV — A{F7E T T NADPH X
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X7 7F RUBAZTIMLUCTA oFaX— ks L72%IZ, Az 32P-R A |
TAXVEIC L W fERT LTz, TLC RiZH &7z AR~ MX DNA ik &
RIS, ARy MRELZIIC, #E L2 DNA 285 & L7-%58 0 DNA
MR DFERAEE O RMEIX, 126 (F11£/109 T >7-, DNA DO 4 FEDE
)X VEF REAWERE, FTAF 7T =0 AV EHEAICAR
v NIRB BT (R 289),

OTA., OTBr¥ XX OTHQ &1 > F =~— L7z WI26 iz (b FNRE
X ERGMIRERR) K OYHK2 #ifa (b~ Bl skiark) o DNA & fHuiz 32P-
KA N T YWEIZ L DT CIEIAR Yy R BE I, OTB L858 L
TSR D DNAIZOWTIE ARy "B IR o7, 2D Z &
HEH OIL OTB IZIZEZERERBEEN RN E L, (B 290)

B2P-RA N T UWETBIREIND ARy ME, ETAF 7 T7=0
C8 & OTA ® 5 (\iHEZEN Wi L ThsH L7z C-C8-dG-OTA TH 5 Z & 3
ZINTW5, OTA IZHBHT 5 EMIEBRERKISNE Z Y |
OTQ/OTHQ B LB I N AERKT 5, (R 139,291,292), OTA L X7 LA
v RERALCOLREN T 2% L OTHQ. OTB &3tz C-C8-dG-OTA KW
0-C8-dG-OTA® 2 ARET 5 Z & 78 NMR, UV R~ A AT FLIZ K-
THERR SN CTE Y (B 139,292,293,294), OTA & DNA % in vitro CYtHR
L L34, ER4miE C-C8-dG-OTA THHZ &2 LC-MS (2L VR
SNTZ(ZHR 293), C-C8-dG-OTA %, OTA KUFDNA %#& () A A4,
A A B ET P BV AF ¥ —8 (HRP) /HyOs OFEETFT TA v
FaX—FL7ZRIZBWTHRED LT (ZR 139, 292),

OTHQ % A7z 32P-/R A h T ~ULEIC L B MM Tl AEHEEIL D720
ZMHTCTLC EICAR Y FRRO LIV, ZDALED 1n vitro TT X Bl
7 a Y — AR RBHEH LS OTA IZAbND ERAR Y b EFE
CEIRMBETH-T-Z 006, OTA BREHC L VB ESH T OTHQ & 72
D . DNA L fIMEETER T 5 FIREMENE 2 Hiiz, (B 295)

—J5. 2P-RA N T7VLEIR, ERERBRIETCH D720, TLC LICHE
BEND ARy ML OTA 551 UTZ OB Y138 RO ATREMENS
HO BEHEINTZARY POV D0, OTA THE SN BBLA FL A
LI L HDMRFEORETHS EHE X LN TWA(EH 296,297),

%7-. NADPH, GST, HRP, KE U R* 7 —BLEUN L7 CYPs
HEERER LT > M, b FOBEEK ORI 7 2 Y — 2% T OTA OfR
#W % HPLC L LC-MS/MS 2 L 0 fighir L7-38 Clx., OTA HEDIENHE
¥ /> OTQ/OTHQ It nd., 7y MifEI /7 e Y —LAKTOE b

W Funtrss vy, A5 bERr CoMOMBENRZITHEL LAWY
15 FAXL /T =20 C8 & OTA ® 8 fkREHZ S L TS LIZL e
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CYP3A4 % W= fE R, 4R OH-OTA KO 45-OH-OTA 73 Co & H
SN, (ZH 94,130)

W2, Ty Mg 7 ey —LA v RBEI 7 e Yy —L4, T v
FEEI 7m Y —Ah, Fux& 75 HEREZEYT HRP H#ET T
2P-/R A K 7 ~ULEKR OBH]-OTA % v 7z in vitro BERIZEBWC OTA &
O OTA 1R D DNA AT RUTER D bR T2(BZHR 94), 7 v X
T MR AZZ [BHI-OTA L5538 L7=fEE. [BHI-OTA & DNA ©
EEIFRD Lo T2(ZH 134),

in vivo &%

Swiss ¥ 7 A (#) 12 0.6, 1.2 XX 2.5 mgkg KEDOHET OTA #H
E#E L, 2P-RA k7 ~LiEE O CI- R BR, B8 & OWREic
OTA #%5- 24 BRIt 75 TLC I DNA AL & 2 55 AR v iR
esb%mto ARy POBITEBTELBO LN, 2.6 mgkg KERGRET

X, 72 R £ CREIEKL ORFIE CREBMKFRIZ S 7 TV ORI A H T,
0.6 2 1¥ 1.2 mg/kg AEKZERE Tl 48 BERZIC AR v hOEAE—7 &7
D, T2 BEMBICITIF E A EMEE LT Z & L0 DNA fHIENMEE S -
EEZONT, ARy FOEE LY DNA HIMEOSERE L, 7~40 (&
/109X 7 LA F R L HEH SN72(ZH 298),

OTA #5774 (0.02 mgkeg AFE/B, 3 BEFREERS) OB

BEE I ONZ Dark Agouti 7 » ~ (G 3 [8] 2 £/, 0.4 mg/kg {AFE/H . 745
BO%E K O% 8.3 mg/kg KE/H, 3 B, AR O#E) KU F344 7
v b (6.8 mg/kg AHE/H . 3 AR, mHlREAOKE) OB L Y #lit L7- DNA
W 2P-AR A kT ~WEIC LA #TClX, TLC £ DNA fHnfk & 48
ESNDARy FOMEN, FEHE L L THWHNT: C-C8-dG-OTA (2
YT AMEICED LN, BHEINZAKR Y MME C-C8dG-OTA THS &
HEINTZ(ZH 293,294),

2P-RA b T ~LEIZ LY BALB/e ¥ 7 2~® OTA #5 (3.5~1056
nglkg RE, FHIRROKE) 128> T, BRICARy MERIRO b
EDHEND DB 135), /- EE 17 B H O SWR/ ~ 7 212, 2.5 mg/kg
RED OTA ZEFEN#Z S L, HAE 1 B HOBEREYORE R K OB igz A
72 32P-AR A T VEIZ K B ARy MEREO#NT G, FE 5.2/100 )&
W 4.2/109 X7 AT KD DNA AR R v MRA U L H#EE Sz,
TLC LD ARy MIfERE L L CH = C-C8-dG-OTA D AR v b & [F UAL
BICRO LN E WO HRENH H(ZM] 135) .

—J5, 2P-RA N T NEIZ LD . ARy MERBHER TE o - lE
HdH Y LAFIZIRRS K 912 in vivo (BT A B EIZ DWW i HPLC
K ONLC-MS/MS ClEAEFR STV,

F344 7 v b~ (f, —#E3PC) 120 XX 2 mgkg KED OTA 73 5 [A],
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2 A REBREIRE O 53 2 M IMETE AGRBR AN £l S 7=, 7 v MiE OTA £k
b 72 Befitgic LR ENT-, LC-MS/MS iEM O 2P- R A k7 ~Lik%
WT OTA OB Z /7GR, RICHED OTHQ 23 S i, M,
i M OB 1% OTA 13 H S 7= 2%, OTA DR & O OTA ICBEE L
72 DNA fHIMRITERO /o 70, (ZHR 137, 248)

0 X1 210 pg/kg KB D OTA % 90 AR D&% 5 L7z F344 7 » b (M,
—& 5 ) OBfEIE N 0, 250, 500, 1,000 X% 2,000 pg/kg AED OTA
Z 2 MK E L2 F344 T v b (B, —8£ 3 L) OFMEIZIRIT 5 DNA 10
KOBFENL ERNAEFIR LC-MS/MS JEIZ L VLT (B 299),
OTA DAMKIZIIT D HEHEE K O EIR 522 32P-RA b 7 ~EIZ LD
SNBSS T AR EBEI N D ARy MEMRORERGESR 300,
30D)EZE LT, 7 v M OTA &% 50 72 %I L& S 7z, OTA
@ DNA f/n{& (C-C8-dG-OTA) (%, OTA % 90 HH#& 5 L7=7 v FOF
fig2 S i &9 (BREIRAIE 3.5 ~6.0 C-C8-dG-OTA/10°DNA X 7 L
FF R). £/, OTA % 2 HEEE L7=7 v FORE» G bR I o
7= (PRSI 1.6 ~6.08 C-C8-dG-OTA/109DNA X 7 LA F F), EE S
I, PLEORERIX, OTA OB AL EHEIR~DREOKFIZ DNA ff
IMETERDS &G ENRNWZ 2 RET 5 L LIo(ZH 299) ., ZOfHricoun
T, LCMSMS 7 u~ r757 FOE—271%, OTA & DNA OEERHEE
EEETDHHOTIHRNEW ) RS H DM 302),

F344 7 > (i, —# 4 19)IZBH]-OTA (1 mg/kg AEICHY) 2R O#&
595 invivo i REROFER., £ 5 24 R4 2B & DNA & [BH]-OTA OfE&
IR SN R o T, BERFUT. 2.7 5FHINE/109DNA X 7 LAF R
ThHhol-. UYL T NEHNT2P-3R 2~ T ~ULIEIC X 0 fi#ET L7k,
OTA FEE G- OXEREEICHRT L, OTA BERETIT AR v MEEESHEN L7223,
D B2P-IRA R T YUIETHE SN OTA BEIC KD AR v F oML,
OTA 78 E#2 DNA IR LIS R TIE RV E B X b o(ZH 94)

F344 7 v (., —8£ 3P0) {2 0 XL 500 pg/kg AED[14Cl-OTA A HEH
B OGS, 72 FEfRIC SR STz, Pl & Blig) o BEE L 7= DNA
122V T AMS (INEE BN 1280 UCIEBEZHIE LR, WO A
PG UL R, BEICLD UC BEOMMNERD Lol
Z &5, DNA MRS (HEHRR =3 (014/109 X 7 L A F )
L &Nz, B 137), ¥, EFSA TlE. ZORBRERL#MITr+5 ETo
A L LT, 130 0RERTIL OTA ZFED 24 %12, DNA BNHEBES
TWBHDIZXF L, Z OREE ClE[14Cl-OTA % BRI E CHE1&R 5 L7z
72 BEfEI#£1C DNA 2N B ST 5 728, DNA A 2METE S - "Bt
NHDHZ EEERHRL TS, (R 200)
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(b) OTA®D /in vivoZEREM

F344/NS1c-Tg (gpt delta) 7> b (MR, —FE5PC) 120 XX 5 mg/kg
fREH(E - 0.36 mg/kg fAE/H . M : 0,38 mg/kg AHE/H) » OTA % 13
FIREEHR G- L., BlgoH f?&%ﬂ%ﬁ%éﬁ*ﬁﬁ&(ﬁ“ﬁﬁﬁ%ﬁ%ﬁﬁi%ﬁ@ézhf:o
OTA B EEEOHEME & &I 5% 4 BEF B ICIXE B E NN E IC BT 53
NRAME BRI 7R h— v A, BEREAIRE OZE RN b,
H7 v bOBEL Y DNA 2HH L CLR—F —BIGFDRERERE
RRERLFNTAEFR, OTA |E#E L IERGRECEIT A DN o T3,
i EE L SN BN A BE L CHiHE L 72 DNA Ci, FEREEEICHE T Spi-
ERAHEENEEICHEML CBY, BENBINEERIICREAERNAET
TWAZ Emanz, FETIH., OTAIZLARKEEZDFEITTZE DN
T REROBEES B IR RREREE T EZN R )» o T, (B
253),

FC 7 N—712 80 BlEgsiE N8 51Tk 5 OTA DIER A I =X 4
%"%T?@%E’Jﬁﬂﬁ K VPS5 HET F344/NSlc-Tg (gpt delta) 7 v

ICFEIHEO OTA % 4 A% 5 Lfﬂi’g&oﬂﬁ’gwﬁﬂm BT HHERER
JJE%%ERW et S iufz, OTA #5112 X 0 BN S TR A1 R B
REEML7-m1X, DNA —EHUIEHEE (C’]lek] Radis, Brzpa] Brees

%), AAEEMEE, DNA BIEIREZ N Lz Go/M IS 1IEFER . Bel-27 7
2 —EEF OB AIFHIEG A ps3|l J;ﬁéL{Bﬂ_’—Ei“Ca%o 710 DNA — &
PHUIWHEIE . BRCMEMAEZICBEE LB OREANFTEIN TS Z
E XV, OTA ZFEIC LV EEESEIE I DNA —EHUIWNEZ v | MHE
MR Z 2 LB CREZENAE L TS EHERI S 7=, OTA 12k
2 Al A B (R K OF Go/M B 1135 58 BEE (s O FE BLHE AN L, Al A& # o
FEREEZTREL TR, EREMROBEICEE L WD EEX LR,
(ZH 303)

OTA 12 L V) Bl S BN R B A AR AR 1 ps3 1Ttk D BT
HOFRBENFEIN-Z L LD, OTA OFEET S DNAEE, 7HR F—v
AR OREREFHFHE~D pb3 ODFEE-ZFH 5 HII T, pbs3KOgpt delta (p53
KO) ~ U AR OZEDEARID gptdelta ~ 7 A (WT) 120, 1 XiX 5 mgkg
® OTA 73 4 B sREIR G Sz, OTAEEIC LY WT ~ 7 2DEEIcE
% pb3 ODRBANFEIND Z LBHERINT, YTV ADEN/LVHETH
% 5 mg kg OTA BEFEZBWT, ps3 KO ~ 7 A TIEWT ~ 7 A IZHA
TR =V ZAROEREOHBENREESNEAFIZHEM L, KEICHROH
iz, ZERFMHERBRORE, 5 mg OTA/kg EHOBEIZB VT p53 KO
~ AR WT ~ 7 AR R ZEREEITFRD o 72 hy, Spi-B#E D
B pb3 KO ~ 7 A CHEBEIZHEM LZ, &F#F 51X, OTA 2 DNA © &
FOIWHEE \C B ) A RFEHE# 2 2/ L C DNA XEZFET L AREEND
V. pb3 11X Z DiEkE T OTA OEBEEFEMEEAZIH L TV D LB X7, (B
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304)

b. FEELEEMERILAYMELLTOAN=XLA

(a) BBIEX FL R

OTA 78 in vitro KON in vivo T ROS FEAZ %/ L7- DNA, ¥ "7'&
EOREORAbZ5 SR TZenREINTWD, £, in vitro KO
mvivoDa Ay N7 oL 12BWT, OTA O HEERFHIC DNA 8E13Z
HOHNTEY, Bfban=7V VIEE T LN E) 2 VU EEERE
L CHET 5 Fpg XU Endolll #LH 2 X » DNA HBEDIREN L ST
fERlX. OTA 28 DNA HEOMILEMZFERE L TNDH I LE2REBL TV

((5) BIEFEESR), OTAIZXAMILA L AIX, #$ERICBWV TR
BHEENOLBEO LN, BEHEOBHEELOBELA ML AL =Y
AT AV TIRAT=ZALNDT v NERICB T 2 EEFRICEE &S 2R
e dTrmELHD, ROSOEADEKE LTI, Fe A4, &/,
b A F L RAIREDOIKT, NO GEROUE D TH D INOS FELDHEN
ERREINTND, £, BlgiZix, WA XX —ERNEEICHEET
L7128, 2P KA N T VEIZ XD BE IS DNA (AR AT OTA #
DHOTIHARL, IBEEERLKE (LPO) NS5 L CWAREELEZD
N5, LPOIZL% DNA#EEL LT, DNAFD2-FTAF I T /D8
NMOIZ L D 8-OHAG K N7 / Hi 7 ¥ OB4FN DNA i A plif
NZIBE O b 5 Coh 5 MDA & 77 = D RUGIZ X A A A &
BN TW5, (B 235,305, 306,307, 308, 309)

OTA 2 & B I EBR b DREETEMEIZ OV T, OTA & Fe3*EAIEIC L S
ROS EEANEE L TWAHENRH D —F, Fe3+ L OEBIREE L2 O-
TEFNLT =)L OTA CTIREBRILPRBOLNLZ L LV, ZTitbid OTA
DERIZIFEE L 2nE o ELH 5, (R 310,311)

in vitro 5%

LLC-PK1 #ifa (7 & Elgaoir RANE BokAAarR) % OTA OfFE T Tk
L, BILA L RASERARILNZ, OTA 1%, EBEERFNIZ ROS O
AL, 156 pM D OTA THEETHEHLNIC8AF Y 7T =2 100
HRNRO SN T-HEHITHD NAC IZL->TZD 84X/ 77 =D
ARITINH S, (R 312)

FhgiCk 75 OTA DIEAA =X L% FH5H HET HK-2 fifa%z 50
uM D OTA & 6 X% 24 FFfEEE L, RN 2B 3B OE DT S

10 7 =0 §MNILIND L 8FF V7T =275, ROSIC LS DNA B {biBED~—
H—LENTN5,
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iz, MIRATERIT 6 BEfEZIC 83%., 24 BFf#£IZ 53% Th - 7=, 6 FFfE%
12 DNA O HHEEOHENN & 212 ROS OREANHEM L . ROS DOREAIZE
B35 hary N 7EFEREESREO mRNA ¥BH EFNREO LT,
24 FE#1Z21%, ROS L~UL K UER{LH) DNA #8E DN & LIZER (LA F L
AJEB R DBILFFBLOEIMMNFRD L7z, DNA GIR-CrH A A7 & o
DNA #8152 L 0 BENFE I N2 MIBEHRE SULT7T A F— AEEE
B ORBL EFIIRE SN oT-, (B 238)

RL-34 #ifd (7 >~ bMARESMREER) . 7~ MMREEEFME UL v
 NRK #ifd (Bl fRAE - AR AR H R ARAEAR) % 1.5~6 pmol/L @
OTA L5558 T 5 in vitro R RBRDOFER, MaELkOEBEA L AISEICEE L
TV BERERF Nrf2 OIEMRE &322, DNA O LAHEEIC L 2R
VEERNL DEEINAZRD H vz, Nrf2 & OIEE(LFI TH 5 Cafestol K
Kahweoll # W= BHLERIC KD 21 D OTA OFENHIES A Z &0
5. OTA 5L A b L 2T 2 EEOTIBLER ZHE L T d Z &7
RSN, (B 313)

LLC-PK1 #fifldz OTA OFF/E T THE&E L, Nrf2 & X7 B OBABATK
W k7 > A7EME, Nrf2 B fa I NZZ DIERCTH 5 GST L OYGCS &8s
FDOFRBUKITT OTA OFENF 57z, OTA (25 M) (%, Nrf2 #
VRTBEDOBENBITE T U ATEEEIRT S, FBETORBEZMEH L
7-(ZR 314), FG o ROS L~L (Z7a—HA F A MU —THIE) O
KRR OTA (1~25uM) I2X > T, GST LN EF AL~ FF T —
Y OFEMET A OTA (10~25 uM) IZ L > TENENFIEE Z Shi= (R
315),

HEC293 #ifa (b Mg EE N H RHIarR) 4 20 uM @ OTA & 2 Fefi] A
VX aX—hTBHE I har R TEEMNZE (APm) OB, ROS E
AR O NFE I NT-, a7 4 —Arc kv, \BEMIc hayv
RUTIZBTHEZ N EEAOE TR R, I har FUTE
BEER, XU BERORE, A R LVRISEOFHEE, MIREEIZ[RD 66 fE
O R EORBAEHNRBD L, OTA OT R F— AFEICEEE L
TWaEEZLNT, TIBWE CHD NAC 1% OTA 1215 ROS EAK
OCATm OBLEIHI L, OTAIZL S by KU TH Uy ERBEGE
DIFE N EEFHNE, ZRHORER LD, FEFH ST 0OTA oFEMEICIE, 2 b
o RUT %ML ROS EAKORT R M= ZAREE LTS EEX T,
(ZHR 316)

32P-7RA b T ~WEE W, In vitro KON In vivo C, BB{LA M L AN
DNA fIIMEAR > MERIZRIETEENFTAONT, TR LHIThHHEH
SUVA BEXIVCXIFEX IV E AU RICHIERGTHE ARy Fok
DD LIz EnmEsnTnsg, (R 317)

Z D%, HepG2, Caco-2 ZHEDIEEMATIL VT v M wMERE IRARE HHia
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% A2 Iin vitro EBRIZ L > T, OTA OFMIZXT 28(LA N L ADH
BRREINTZETH5MANRHRE SN TS, (/] 310,312,318, 319)

in vivo §XB&

Wistar 7 v b (FE, —#E 6 L) (2 0 XX 289 pg/kg KED OTA 7% 48
B SRR OG- &7, OTA #%5 1 BfEIETC SOD R Oh # T —
BERTERNT S EERR, EAKR, 7 L7 F=MEKD OTA O R HE
MAEFIE L Lz OTA OBFEMLE SN, ZNUHDORERIX, in vivo D
OTA BHEMIZA—/R=F %L RT U h L L BEBLKZENEE L WD Z L
R LTz, (PR 156)

Lewis 7 v b (#, —&E200C) (2 0.4 mg/kg {AFE D OTA 75 1 HEREIZ 3
BIOHEE T 2 FERHF G S N7, OTA OB HEMICBITAER{LA L ADEE
AR D BRI THERLA] 2- ANV T v & v AR U (MESNA) 17%
AixE7 5 & BligckIT 5 OTA FBEHEOBEREZMRAFEICED T 5 &
| 32P-TRA b T ~UWETRHRH & 7= DNA W 0%k & SRE N B Lz, —
Fi. BIREAERIE LT v M, OTA %58 TiX 6/20 TH-o7=75, OTA
KON MESNA #% 58£Tld 8/20 ToH Y . MESNA |38 e D F A8 I
IR A RS RhoTlz, BHHIZ. OTA OE KRG E & RN AERIX
BIDBAN=ZANIELDEE 2T, (B 300)

Wistar 7 > & (ff, —#£ 8 L) |2 OTA 75 289 pg/kg (KEDOHE T, I&
MERZEDAN RV —THH AT b= 10 mg/kg (KE/HDOHE T
Beh SN, REMARREORKE, A7 F=rOHREE T OTA THRE S
NoMHEEE OB FEENERR SN, (R 320)

RUA HOFELIET 78 7 A4 R OTA OB RIFTHELFTAD
HET, RUA N2 OTA Z g L, Wistar 7 v b (fE, —#£ 6 L) 12289
uglkg SEDOHAED OTA N 1 BB EIC 14 BE#AHEIRO&EESZ, OTA
DHDOETEETIIBOIEEE Re~ 14X F (LOOH) o, #rhl
INEFA (GSH) BB 7 v 2 F 4 (GSSG) DK T & SOD &%
MO TRASNT=N, OTA LIRS v 2&FET LIk~ TIh
O OZEALRIH Sz, (B 321)

Sprague-Dawley 7 v b (#, —#£ 10 E) 12 0.2 mg/kg kD OTA %
4 HEFREEHR S L, Bk, & OIC ks 1T 5 DNA oWk, 3E& 237
BF A —1H (RSH). LOOH L~ KN LFF 47 F—F-1 (HO-1)
FKENFONT-, OTA HEGHOBIE, AL O X » it 7z DNA
ZEIKE LIZFERA AT NRO L, DNABENREL WD Z & 2R

10 MESNA (3B ClffF 4 — VA M &S ® 5 = & Tl A b L A% & | LPO FEAM %K
LEED,
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LTz, OTA #EHDT v M OTA FEREOXREAICEE L T, Bl&
OO RSH &R FRICEAD L, £ CoMMiko LOOH A EIZHM
L7z, 2 b d OTA O & T bR Ch 5T = 3-0-p-D- 7 v =y
R (C3G) mIIEEIZ L vi#Hl SNz, OTA 512 X v Bk OFFlEic 3
WCIEMEZDOWEEL ML 25 HO-1 NERICHEESNT-, ZEEHEDHI1T, B
fEA R LA OTA DERICEE LT 5 EE 2T, (B 322)

F344 7 v b (. —#£58) 12 OTA % 21 H XIT 12 72 A BiREE& 54
L EMRBR N ER SN, (AEN 333 g7 5 % TIiX 300 ng/kg RE/H .,
Z D%IE 100 pg/lt/B @ OTA &5 L7z, BfbA ML RAIREIZEET S
GSH EEfEETH Hy- 7/ NV IV AT A4 VAR (GCLC). GSTP1,
GSTA5 JxO* GSTM1 OFHN OTA HEHD 7~ FNEfE TV L OREIC
BWTHED LT, 7y MIREEEHL LY NRK #Mifaz A7z n
vitro BERIZEBWT S, MlaEmEEE2E LD REE X VIKVEE® OTA I2Xk-
TINBZ U RXI7EORBEOMENFED bz, 2 b DEMRTD DNA O
FEIERICE S L CEB AR 2N S 585/ Nrf2 ~?O OTA O
BT v MIMEEEFIE & O RL-34 fife (7~ NI B SEAIARRR) %
FAWTEIAR 4R, OTA 1%, Nrf2 & DNA FHEifEROFES 24 L, Nrf2
DERFIEM A KT S W72, F UESESRMHICHB VT DNA ORI 1STEO 6
I DNA OFLRENFI S Z S TWA Z LR ENT-, 12 72 A OTA
ERELEEEOT v MEIBIZBWTH,OTA JER G- OXRREEIZ - ~T DNA
DO FEMIEEAINBEIZEM L2, 260 OTAICK Y5 EEZ ENn-E
fbiE. Nrf2 R OEEAFNC LV AESN D Z &5, Lit#iasd vz in
vitro DRFFA T biviz, LEX D | ZF3FH 5%, Nef2 s #iflsh b Z &
IZE-T, BEA N LRI T DO EERMET 5 2 &8, OTA
DEFEEROENAD AN =ALTHAH EEZT-, (B 313)

Wistar 7 > b (B, —8£ 6 L) (2 0. 5ng/kg X% 50 pg/kg AED OTA
23 15 HRsEHIR O G Sz, BbA F L ADFEIE L 725 MDA KUV L
Nk & R 7 E (PCs) DOIRENAIE CIL 50 ng/kg RERERECTHEE

ZE <, B TIX, 5ng/kg KEEG L EORET OTA FE&R 5 O X REEIC
RCHEITHEN wa‘:éi\ RERIGHIER LNz, WX T—ER
O SOD IEHICITEAITRB D b7, (B 323)

Sprague-Dawley 7 > ~ (#, —&£ 6 L) |2 0 XX 0.5 mg/kg {KE/HD
OTA % 14 HMFHIR 05 L Bl i ) 2 mEEEm A2 £ S v,
OTA HEHOBIEICBW T A X 7 —PBIEMEDOEK T, SOD iEFHED L& K
Gﬂi%ﬁ@ﬁ?ﬁ&%ﬂ\%kvaxﬁﬁﬁéﬂt:k%?bfwto
OTA HEETIX OTA FERE ORI, BlEE L UREICBIT 5
TR b=y AMRENENZI 10 E R O3 FITHEM LTz, BiEo MDA IR

WCEGIZ A DN o T2, OTA & HITHER LA DV 2 % 5 mg/kg K
[BOHAETHEFBRO®KRSE TS E OTAD GSH KON R b —3 A~DEEEN
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BRI, (B 324)

OTA PR CRELIBE DA EFHFET HZ L REI N TS, v v
A (MEREARBA, —#& 10 P5) 12 0, 0.05 XX 0.1 mg/Pt/H ® OTA 7% 45 HIH
RAOEEG Iz, v U ABERFPIZBOCRERLIEE O oY Ch 5 MDA
NHAEBRFICEREICHEM L, £7-, SOD, h%7—8, J X F4
ANNF RV E =Y TNEFF L E T B =B RO GST OIEMENHEERE
FINTAE T L, 0.1 mg/lE/H® OTABERETIIAERIZIKT Lz, (= 187)

Sprague-Dawley albino 7 > b (#, —#£ 10 JT) |2 0 X% 0.2 mg/kg fd
Bt OTA % 4 HREREER 5 L NO EAFEIZEE 57 %5 DDAH K UINO &
FkEESR (NOS) FBE~DOEENFH LTz, OTA R TIIATNR & B hgic
NO EriEZ NOS 7 A V7 4 — L D—D T 5H INOS # L /7 EDIEH N
O LT, BIICIZEIC NOS GBERT A Y 7 4+ — LD eNOS KU
KD NOS FEWE % 45 fE+ % DDAH-1 # /R 7 B OIBFIFEE RO 5
nic, MBLEAZE 9% C3G 2RI GT 5L, 2o ORI T8 L
oo (B 325)

—7J7. LFD X 912 in vitro O 1in vivolZBW T, OTA IZ L AE{kA
FUARRBD SN WELH D,

F344 7 v b+ (., —#£3PC) (12 OTA (0. 0.3, 1 X% 2 mgkg KHE)
ZERFRR O & 5% 4, 8, 24 KON 48 FEf H oM, Bl O+ o MDA
%Z GC-MS THIE LR, W o MDA BEE I HHEINRD S/
7‘:0 F£7-. OTA (1 mg/kg A®E) &5%. BiE DNA 0 8-OHdG L~/L

WZHBINRRD Nk oTe, (R 326)

7w MIMREEFMEE O NRK Mgl OTA %2 A o F2_X— 3 L,
NO EAIR D EBEZ DB LR, HO-1 L OVINOS # X7 &g L
~L D OTA HEEFRIEMNTED b7z, NO O F X7 8 TN DNA ~

DEBEBErZNENT v U EEO= F bk 8= a7 = HEIEIC
FARTFER, OTA 13X 2 /"7 E RO DNA O= b uefba7FE L=, NO
DERFEEIL OTA IZFE SN 8= bl T =0 BICEbE RIE ST,
OTA ® DNA ~DOFZIZ NO X E L T EEB X bz, (B 309)

OTA # 0.25, 0.5, 1 XX 2 mg/kg {KET, 5 HAHE, 2 BERO&KE L
7= F344 7 v & (M, —#£ 38) OFfEIZB VT, LC-MS/MS I L v LPO
BB IR R 2 a3 2R Ef Sz, 7 v MIEKER S 72 R
RSN, FRPIZIE OTA OREWIIRE S e o7z, BREA N LR
D~—T1—Thbd,. MDA KN 4-v Raxo 77— LN DNA ICE
7% 8-0HAG., 1,MW-=F ) FTAXLTF ) kN 1L,Ne-FaX ) F 4%
VIT )R O W TCER L RER. OTA #5102 XL 2 B & O
IR D IO DOMIMEDEIMTFRD o7, (S 168)

F344/NS1c-Tg (gptdelta) 7 v & (MEME, —FE 5P0) 12 0 XX 5 mg/kg
fA kO © 0.36 mg/kg RE/H, W : 0.38 mg/kg {AE/H) @ OTA % 13 &
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FREERE L. BIESEE/ BB 1T 5 8-OHAG ZIE Lo fE R, FE&
BREF O GRBICEITRD bR -T2, 20T v FTlk, BESES %
BRAICEGARENDBDO LN TS Z L LD DNA ORKZERICITER L
AR LVATEEL TWRWEEESITE 2T, (B 253)

(b) HREEARAPHBEEE
in vitro B Ex

IHKE #ifa (& kBl bR AR F kA AEER) 2 0~50 uM @ OTA & 12
R U3 24 BERIEEZE L-RER. 1 uM LI BB T 24 BB ICE B M
Rk DWW N R K OV BRI T R N — 2 A DEIMNRD bl
OTA AR TIE, ZEREKER T H5EREMIENTEO b, EEEBEDOAR
DB R T AL BB LBIE I N, EREL B O RAMRER T 24 K
#1012 OTA FEMHEE DK FBEETIX 1.9720.16% TH > 7=DIZ%f L, 10 uM K
50 uM OTA AL CZ N FN 4.36+1.15% K (N 7.25+1.16% L A EITHEIMN L
7zo 10 pM Ll kD OTA JRE TlE, ARoEEM K ORI H 2 MIanE
ANEEICRAD LT, aF2—7 U v OaEits v, OTA 2ih5E%
TR ZFRE L CTWD Z EDRIB I I, In vitro 2B W T OTA S FHEKTFRY
IZBUNE DB ETRET 5 Z L anie, —F., MIBAETFIC%% NFB
I F I OTAIC L VRSN T\, 2L DRERENS  FEE 51T, OTA
ITHFEERTE LA TRE L. AR HO RN G Z~OBITICEE N B X
E AR iR R B ICBE L b EE X, (B]R 327)

V79 AT e BRI Y > SHIBRIC BV T, OTA 1T R B H 7B
ik G AR R ZS R BR K OV INEERBR CIX R E T h o 7223, 2D OffifE
Z OTA & 3EFRIREER T2 & B8iE L TN L 72 e B R R OVER 4y B AR R A
(B LT B RSB G SR NI L7z, 2 b DfE
E£5H, OTA X DNA ERZOMBESHEHAEL WL B b, F
7o, V79 il % OTA & 24 BEfljiEEE L7z & & ® ICs DREIZE VT, OTA
DR EENC RIETHEEL 7a— 4 b A N —Z2 AW TR AER,
Go/M HlOBATIHEN R S 72, DNA OERAEITR D 5o 2, (&
AR 224, 229)

CHO #fa% 0. 0.2, 0.8 i1 mM @ OTA L&+ % &, SfEflf
AT AN EERERICHEMN L7, 0.05 mM~1mM ® OTA F& CHl
fa 3 HOEARIZIB T DNA O b DN A #EET % Topoll OIEMD HEIKTF
FICA LT 22 & L0 OTA SR R A TRE LTV 5 EHERI Sz,
(ZHR 240)

IHKE #f2% 0, 1, 5, 10, 25 XX 50 uM @ OTA L%+ 5 &, 5uM
VI EOBECHADHOEENRD S, 25 uM LLEDOFERE Clhiitk i sy
RO R 72 BEE N2 & — 3 DRI X Bk ey R o 4y B & 3l
RREDBEES LV RITBETHDHE AL DT v FIHULDE TR ST,
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EAREYA— MEHWTHE LIEENE X F o 72TV EEE RS (HAT)
IEMHEIL, OTA OREEFHNMLT L (IC50=24.5 uM) | fifilk Y a0 1K % 2
EFELTWDHab—TrOFEICMNEL I CW % H3Thrd 90 U »ER{LA
HERL, B XA MrOT7EF IR, BBEEEILEZFE L, HR0E, DNA
DEEZICEERFRE Z R L CWDZ ENHMLNTEY , FE OiX, HAT
DIEEN OTA O—RH7LFAENEN TH Y . ZANENAERICEE L T
Wb EEZT-, (B 328)

OTA X GES-1 ffifia (& NAGVRVE(LE REIE b B M AR B Sl AaAR) 12 Go
EEAFHE L2, GES-1 #la% OTA & 24 FRRiEEE T2 & HAJE 2 )
#1425 Cde25c, Cde2 YA 7 U Bl X U N7 EEENH S,
Cdc25c LT Cde2 DV U ER{LAMEEE STz, T OFER., G HLBEN T
BIXND EEZ LN, MAAEER OCHRAFICES T2 MAP £ —F

(MAPK) 77 2 U—x* 23— ERK K OHBS S 7 F Ll % - —2
38 (p38) DFELA siRNAIZ L 0 Ml 5 & G HIEIEIZ & 5 A DEIE A
BEIZEADLIZZE L0, OTA OME#~DEEBIZIZ N bDY 7 L%
ML CWB EEZ BN, (3R 329)

OK #Hfa (A7 W LN bR AmAaRR) . WI26 Mifd & O HK2 ez Ay
T OTA, OTBr XX OTHQ 7SAHASHEREIC T BN L7, OK A
’aa:ﬂ L TiZ OTA, OTBr, OTB KX OTHQ DIEIZEF M5 < . WI26 #i

2% LCiE OTA OFMENR KL<, D2V C OTBr & OTB NEIEE,
OTHQ BN O HNT, HK2 Mifalcxt L Cid OTA O EMENTR
D Hivlz, (R 290)

in vivo 8 B&

F344 7 v b () 1221, 70 X% 210 pg/kg K=E/H D OTA %, 14 HIH
XX 90 AR (5 EIMEEE) Ml O#E L RICERAERL, EE2WY
TNEA L PCR 7 LA CHIBEM L AR DHICED L BEFORE L,
T, RIEMEBMERER N 2 AX T a y MNECEEY VX7 E O3
DB, #8590 B2, 70 pg/kg ARELLEDO OTA 5 TH AL
o EEH|ER- (PLK1, AuroraB Cdki1Cdez 1 27 U E1Z&EDY A
27U, CDK BRER ¥, Topoll, ¥/34 E2%) A OTA IZ X ViBFENIZ
L7, &5 14 HH® 210 pglkg AEO OTA & EHEIZIE, 90 A & Hoig
L CREEIMEWRR L 2N OB FOBREIFEIENTRO 5z, 70 ugkg
FEEGHE TR ONR o1z, BaFREAOE{E—F L, BEEINE
SN OV RIS MR 3BT D Z X7 B 5B (Cdklede2, p2]1WAFLCIPL
Topoll LN SAEL) ICHEEZR BB EREEITKF LR RO L

18 v 2 b H3 Z /%70 N REHAINDS SBHOA LA =
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. AuroraBDOZ—% > F ThHHE X 2 H3Serl0190 U U ERL ST S
T2 b, ARDHEBEOMIZT RN F— ANRFEINTND
ZENTRBEINTE, INOLORERIVEESIT, OTAIZL DN ADOHH
W2, BARDHOESE LEREEORNZERDRR ERLERTFEZ L IE
DEEHRBFANSI XI5 EE X, (R 330)

F344/NSIc 7 » & (K, —F 10 I8) IZEASAVHETH D 210 pgkg &
H/HD OTA %* 28 HMIRR O ET 5 & | i RME ICEREMAE, A
FES YT AN b= AN BITo, FEBAELTH 5 B E N B I
BT D HIAE A~ DB AT~ T-fE R, OTA & E5H Tid DNA #H{EIREIC
%% Cde2 Jx OWH2AX % /<7 G OHIBEEZNIZ I 1T B0 NT Go/M #
DRATIEICES S5 Chk-2 # > X7 ED ) VELRRO Hivic, MEEH
REGFRBEITOFERE. 2 vxF 2 D (Ubd)0OBEFHEBRNEZIZHEMNL
T/, Ubd 1. M HIO#EART =~ 7 KA > MZEETH D Mad2 & i
BTHZENRINTEY Mad2 ZHETHZ LI XY REBEREZEEME %
BHET DA R STV D (2R 331), OTA #5125 0 Ubd OFIMN
MDA 5T G HICHFBO L2 L L0, FEHSIX, GeHIC Ubd 0%
BAEWMRIZE N T, Ge#lcHE MBIOAE Y RV F =y Z7RA b
REAAREAE SHE L CERR L ESEEZFE L, OTA OBMNAMEAICEES L
TWb EE X7, (3 332,333)

(c) Zhith

NRK-52E #lifa (7 > b~ Uiz pRMEE f R AEER) 12 100 X1E 1,000 nmol/L
BED OTA #ZFE T 5 & ERBEMEOR X ITEESEIC L 25 Miasim &
QT AR b= A7 L B8 DOREMEBIEICR A OZ(LA R I i,
OTA |%, RIEE~—H—Tdh D NFxB OIFEMHAL, MHEIED~— D —ThH b =
T — USROS D~ — 1 — T Do I8 T 7 F v DR
B L, Fo. AREGFEOIC, sy 7Sl —ETh b 1/2
(ERK 1/2), JNK KX p38 H#FE L7, (W 334)

b B R AR A OV AR AEZE AR D #) B MR &2 Fl VWV C OTA 0 &
PENFAR S 7=, M S 0.3~10 nmol/L @ OTA 78 2. 5 X% 14 HE1kE#E
ST, BAN—E-3IEMEK O LDH {EHEN, ZNENT A F— AL EE
FEAMRRDIEAE & L CHRIE Sz, IRMEMARIX, 7 A /3~—+E-3 & LDH At
OB LT, MHEFMR LV 10 EFEWVRZhis L, IKEE (0.3
~10 nmol/L.) ® OTA |2 14 HE&FE T 5 Z LI LV | MO BRI D
ST, FRANE IR EAC NFxB IEEORENN & IRHEE D~ — I — T
BT ML N7 4 T ax 7 FUoaWwnEmLz, (B 334, 335,

19 b A M H3 X 3780 N Kl 10 ZBBo&® Y v~
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336)

OTA ICL DT E Y =X T 4 v 7 RBIEFFHEADENKL DY 7 FIVRER
DAL, OTA DFENAMICEEGE L TWAZ LA RBR L TWAHRENRDH D,

F344 7 v I (M, —#E 4 U0) |Z/KEDS 333 g 12725 £ TlE 300 ngkg
{KE/H . = D%1E 100 pg/PS/H ® OTA % 7 BiE. 21 BEIXIX 12 7 H R
fRE L., BiglcB a2 "7 &Ex ) —% (PKC) KR A T T7E
F 77— (HDAC) O% /"7 EDFRENFHANGT-, OTA IEERGOXTHR
BEL b L C, OTA 58 CiX 21 H HERE PKC @ U UL E BEIZHEN
L. PKC DTy 7 F VRS THD ERK 1/2 D&M E MR L Tz,
A v a ) UERER -1 ZE/K IGF-1r) & IGF-11i1C k> CiEHbEh
HA4 ) b= UIREEENESF T —F-1 % (PDK1) OFREHIEMNN OTA
BETHBHBEON21 HETROD N Z }:75)3_3\ ZIHMN PKC O B CE
HALCWAREMNREZ b, F7=. OTA %58 CTlX HDACS # > /%7
HORBNMMEE ST, HDAC BERDIEMHLRRO bz, EE LT
HDAC3 %/t L7t & F VBT EF ALIC L 55&15:%%%%%%%1 73‘>‘~‘/7“-hv
EEAEMEL L, MR, 7R b — 3 RS A L3 WZBE L
TWbEEXT, (BB 337)

BRAERT o RO, FEEIMERE(LIE 2 EEMHES - (Tse2) HITEMED
TR RSN E Bk U RS 2 FFD Eker 7 v MZ. 210 ugkg K/
Ho OTA 731, 3, 7 XIE 14 HEEHIR AR E Sz, BlEOKE X35
BAN AV B R B, AR M R OB R R T e T — L
NFRLNTz, OTA 1T, FEICREOFREME#ME\ GIEEERE) 25
L, BERT Y FTIX 14 HEIWZ, Eker 7> FCIX 7 BEDOLHEEIZ
fotEE OB MAZ3 2 Z Lz, OTA #E5H T, RHEEELE

(CYP4A412) . DNA EE&E+ (SUPTI6H) . Mtx b LA RE BT

(SEPPI) ZDBEBTHREAMEESND—FH, T3 A 20 v 7Rk
DIERITHD T A AT 7 F A )2 b—b 3-F%FF—F (PISK) -AKT Tsc2
DL OB DORELZIH =Nz, Eker 7 v M, éf@%ﬁ@ SN
AT NI OTA KT 2 EZMENE -T2, YT TIE, FE0L
RER DS, Tse2®, OTA @%'rim@&ﬁ%ﬂ%ﬂﬁémﬂ\éo (PR 338)

OTA OFMEDMBAZ HEY L LT, cDNA 7 LA TR N7 1 7 4 — L g
Mz &Y. in vitro 2O in vivo THRERERI B FRBLII X VX7 E L
NVOEABFLNTND,

Wistar 7 v b (., —#£10PC) (2 0. 1 Xi% 10 mgkg (AE® OTA %
RAEE L, 24 K2 T 72 R &% L, Bl FrIRENE
fESNT, MAEE S T2 FFRBRICEZR LT v NOEICRE R OEESE
(CEMEIRENTRBO Hivlz, AR Z L2 RME ERMAEN, JRAEE NI
HBEEL Tz, BIREREICBIT2BEBEFRAOE(LE~A 70T LAIZL
v AT L 7= fE 8. DNA #8185 (GADD153 2 () GADD45), 7R h—3 & (7
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2F V) KORENG (aep 707V Fa 77 AIVROIT T
2 8) IZER L TV D BIEF ORI OTA RTFHIRBEMMR A BT, (&
R 339)

F344 7 v (., OIH1AE 175 g, —FES L) IZAEN 333 g I 5 &
T1E 300 pglkg AE/H, FD#1% 100 pg/lt/H D OTA ##&5 L=, Al
L OBEOBRHI T 7 o —A8, OTA%EB86A% 7 H, 21 B, 4/
A. 70 AKN12 0 A BIZHENGL-, OTA BHE5ERHOB K CIX, BERT
T D Nrf2 |2 k> THREANHE SN D EEROEBEA L AREICEES L
TW5%< OEEF (GST, NAD(P)H & / ViETEE#E (NQO1) %) IO
WZHERAER R X O CYP ICRH 53 2 B FORBEN G S, Zhbns
NRIEOFEBEHIE ST, BlgicB W, OAT, F U v AREHKEY
fig b7 AKR—%— (NaPi-2) 72 ED F 7 v AR — X —&in+ KOSk
T MEE MR A HIET 5 L 2 h Ly DBIGF DOFREIN OTA &
Bz S g, EFH oL, Iy MEFEMEEROE(LIF NCEEE
K1 Téd % HNF4o % O Nrf2 12 L 2 BEFAHEOMAEIFEO= Y = 1T 4«
v 7 IR HERE DAL N ERIL A b L RIZXTT A AR N BL & BRE L,
OTA ODFENANEIZEES L TCWB EEXT-, (B8 340)

VN RAME IR D in vitro ©F V& LT bBHRRE AL RME bR
Ae BB S BR iR © & 5 RPTEC/TERT1 flifa & O HK-2 #AE, 7~ N & H&RA
B MIEE CH D NRK-52 Mgl ONZ e N R ONT v b OFREEFEITAL IR
FE AR Z OTA L EE#%  BIn T RILDOZEN cDNA 7 LA fEFTIZ L 0 78
bz, £72. 7 v NI 3 mglkg (KE/HD OTA # 1, 3 X% 7 HF#&
B L. OTA 2k 2BEO&EGFREROB(IAFERICTHANONTZ, FhEFh
DETNMIBITDBEFREAOEIE V7 7 A X —fEfr LRGSR, & MR
BTN RAEMTT VE T v b invivoE T VOFERPZHFHIITWT T &
g —&pol-, OTA OIERIL, MlaEHK. X7 LAY — L, 55, =
X F AL R OB IR D S 7 IV RER KT 5 BRI
EATEY, ROEEBRRE NSO 7 LAY — LGNS 5%&
LR ThoTe, X7 LAY —Aflf#Hl, BERO=xeXF AbIcBEET
HEMBEFFREBUIT, BRESND SO L UHIH D b OO G N LT,
DA DFIEINR DB DZ ATHWBADMEE S LTV D | IEEERIEER T
7 XV —8 a1 & Ras BEELFIZREANIHE SNz, B{EAX N LRI
L OIEMIEEN D Nrf2 o 7 VREREOZLIZA L N2> Tz, &2TD
TT BV CHIIERRICBET AT 7F L VTV v V& CTHDHT
NE U COEANRKRBILEIN TV, FEELIZZINLOEENS, OTA
DRENBIMERABF I E Y =R T 4 v 7 THLI EERBLTWNS LEX
2. (=M 341)

p53 7> OTA DIEN A RIETHE LT L72012, pb53KOgpt delta
~ VAR OIER 72 pb3 B aHT 5 gpt delta ~ 7 A (T Lb i, —
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BES5PL) 120, 1 XX 5mgkg @ OTA 78 4 BEREFRHFE O%EGE ST, R
FHIREOR R, 5 mg/kg O OTA 55 CBIRMEE I E I F I E R
FOT R b— ZHEAFED B, psIKO ~ 7 ADE KA O3 HAEE
X po3 B F A EFEICET ATV ALV EN-T-, £z, pbFKO v 7 AT
. BEENFE ORME BRI S BEREMIEE T AR R — 3 2R
Do, pb3 KO v 7 ATHEINT-T AR b= 2O, OTA O
B LT R b= R pb3 FEIRTFHIZLRIE NS L CW D RIEEMEZ RIE L
TWb EEBX LT, (B 304)

(8) sMHRBROFELD

EEREN & A T AR ClX. OTA 245 L= EREm 4L Tl
JRAME DN RO BEENRD b, BIREEE MBI O UL R A
B S3t 7 AL Mk, EREMAEK OMER L7 MR A S, JRE DZE
fa e ORI EE LB S NTZ, 7 v MZRBW T, MW d HER O
EHRYRIFHIC 25 OFT ROHEENTRD 57z, OTA [XERICB W TH
T =F L N T AR =N L TUEREIND ZERRENTEY,
IR RABE ITEIRAY 72 OTA OFMIERIZ, OTA 23Uz fRAE H A O il
AR H D2 BT = U igEs A7 ML HRNIMNIBITT S
ZELEETALEZ LTS, EREYICL S HEAMEFEERERICEY
T, ZLEBEVHETEENRBD bN=0X7 % (M) <. 120 HRE 8 . 40
XX 160 pglkg &HE/H O OTA ZiREEHR G5 L-fEER., HEKFAIZ Tmean
O Tmpapg DA XU 7 U T Z 2 ZZxET B EE ORUD I ONZ JREEEE N
L7-, 8puglkg {KE/H D OTA $5FECIX 9FEH 4 B8, 40 ug/kg K&/ H LL
EO OTA HEHETIX, 2 TCOT XIZRMEIZK T 2 BITHEENBE IR
72o 7 Z1ZEBF 5 LOAEL 1% 8 ug/kg K®E/H CTH- 7=,

BHEEME - BOAMRER CIL, TolmEIC OTA 2R O&ET 5 L EICE
figBEE SN E S | B A R S OV AR S HEIC 2 < A LT, T v BT 0,
21, 70 X% 210 pg /kg RED OTA % 5 [EIFRHIFE 05 L7- NTP 128
B 2 ERIFENAMERERTIX, 70 ng /kg AEUEOHABETHET v b OBlE
(RS 358 bz, NOAEL 1% 21 pg /kg A5 (B 5 [ 5, 15 pglkg &
F/HICHY) Thotz, £/, 2O NTP RERD T — % % %2 BMD 4
WCHENT LToRER, EET LD 5 b bV BMDLo 1%, 16.1 pg/kg 1K
#/H (LogProbit (Restriction : off) ) T&H V., kil NOAEL LV &\ VE
Tholz, 7H AV IBHEERER T, 40 pgkg KAE/HO OTA % 2
FRRE LR, RMAEZEECHE ORMELE, BITHEOBEENA
T, BDADFERITEO ol

ATEFE AT R OREEMET, WTILL BB~ DOFEL D L 1~2H7
BHVWHE CTEEIN,

B MR OE R, Ames B CIIBHNEHLOFE I )DL TIT &
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A EMEMETH Y | BEREAE A AV 2 SOS 3RBR K OV FHLAE RS S i 2 )
B FERERABOBROITEALELEETH T, — ., HILFED
EEMIEIZBWTCOTAR—AREDNAUIM2FET A Z LRSI NLTED,
OTA &5 Lic~ U A7 v FOfElE, ik, BEEICBWTHaty
F7 A OFRERIFBMETCH ST, a Xy BT v A THHN L DNA HE
DEIFPIERILANZ L > THHISND Z DRI TVW5, DNABEZRT
AEHM DNA G CIE, 7 v MFa, 7 # Bt BRI, © FREE ERGHE
RN BW TG T & o T, GRG0 RSN 1n vitro DN D7) OFRER T
I HITZDN, In vivo DFRER TILEM Th - 7o, /INERBRIL, 1n vitro, in vivo
HICHHETH > 7o, 1n vitro DGR EFEHER CTIE. BHELORREDRE RN
HIZ/BENTHER, Ty MIEDPAUVHEEZROKRE LR B Cliam,
~ U RIEERRE LI B CIIBE Ch o7, PN AV 2=y I Ty
N (gpt delta) ZH\7o in vivo BlamMaEr Tl BlEEEs M a5
DNA OREEENHR NN, ZNUNZOEHAN CRETHINADRETH
HETHIIELN TR, £, REAMICRIT 5 mZ2RE BT
SN oleZ ERFESNTND,

OTA ODEBELEHMERNAMEL L TOA T =ALZEL T, OTA H5HWE
Z O DNA ICEBIEAT A0 G025 HHTUTO LIS
FIERRBENEmR SN TS, B OTA &5 L7 in vivolZBI1T 5
DNA fIMEFEAGRERIZ B W T, A A R 7 ~ULEIC L W DNA R
SN2 TEHREDRDH D, —FH, RA N TIWEIZ LY in vitro 2O 1n vivo
IZBWT, DNA MIERSBE SN L T2ENRD D0, F OEERTIX
SNTELT BH I & SNDIEN OTA XE OTA G & DNA
NEEEE LD TH D L OERIZIN T2V, FiZ, [BH] XiZ[1+C]
TT7V L7 OTA %27 v MZ#EE L7z in vivo RBRIZI W TR 1R
ARNTRY U TELERIETCTHS D, MIEFBITERD ST 7Zen,

OTA DIEBIEHFEMERENAHE L L TOA D=L LT, MiaEHO
izrv, Z "7 EERBEREE, MIBEE L 7 F— ADEl, B
ARVA I hary R T7OEREIKT, MAP X —EB%DT 7 FIVRED
b, 7==1T 7= tRNA G##E, & X M FEOT B FLIEES
DIV RT A4 v TIRATZ AL E BAITFERD  Bkx RRIE 2%
HERE ST\ 5,

VL kDR L0 OTA X% OTA R#7s DNA A% kT 5 BinE
PEZENRAE ClE7n < BHEEAIIZ DNA ICER T 2 EE BN AME &
BXADHIENEYTHDL LB ENT-, 22T, BBAMEICOWTE, T
MIHTDREAFENRA Y A7 FHBICBET 2 F51& (BREKEKZRE) | (F
B 20 42 9 A 2 B{LFWE - (FURWEFMRESIRE) OB X T EBEIZ,
1n vitro BB MHRER CTIIGME CTh 5723, 1n vivo BIiaE 45 T DNA ~O
EHEERDPERINT, RN AMEICKT 2 BEEEDOE G SR EE
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EBEZLNDZENDL, ENAFBIIBE L T, NTPIZBIT % 2 F£/RFEN
AAMERRBRIZHS < NOAEL 2 £IZH H L BMD (ORI TH RV L &
L. TDIZRETHZ L L Lz, (BEER2SR)

. EMZBITFEHR

) REICBITS REE
@ mi& OTA BE

OTA %, B FTBLZE 3 HOERMZATHZ BRI NTEHY (B
91), WEHHEMICIK T HHFREOBEFE LN A ~—F—L LT OTA O
REDNEFRMERICIEAS EH I TV D (Z/] 74),

2001 =0 JECFA OMEIZ L D & BRI 12 E, 77U 2 0E,
FH R ONHARIZEBWT 1977 005 1998 F£DOMIZEN 1L OTA Btk & #
S AN EEHR 3,717 £ o1+ OTA JEEFMAIX. 0.1~40 ng/ml (F
KB 160 ng/ml Z#fx<,) THo(ZHR 74, 198), AARTIL, 1992~1996
FICHERICBWT OTA BENHFHE S, OTA S N/-0iX 184 &4
156 4 (85%) . F-HJfEIE 0.068 ng/ml, #EEFFHIX 0.004~0.28 ng/ml Th
ST2(BHR 342),

EFSA OEREIZIX, 1995~2002 FlcdfESNT-A XV T . 7aT7F 7T,

NV z— AT x—T  Fr vy AR AT A EEER 2,322
O MmF OTARE NG I TV 5, OTA O H RO & IX 33%~100% T,
LRy (BRHBRSE 0.1 ng/ml) T2, /D2 —ROAY = —F 2 (f&
HBRSE 0.01 ng/ml) TL -7z, fiH OTA BE O ¥ O&FE X 0.17 ng/mL

(LN ) ~0.56 ng/ml (£ % U7 BHIRA 0.1 ng/ml) TH-7-, EFSA
X, 2RO R I, 2001 £ JECFA THE SRS L i+ 5
L OTA IRENBUMERIZH 5 LR X TW5, (ZRR 200)

D% DR ERERZR 18 ICEH LT,

R—T 2 R, 1998 4£ 10 A5 1999 & 4 H )T T 30 & DR AME
% XFGUCRHR O I iE H B O S W LI H D OTA RENHIE SN, BHE
MEH KRS WFMLIMEF O OTA FEREIZIL, BEENRO LN, &
RIMIEF & SWEIMmEF O OTA BEIC ﬂa%@m&%m R BE b
1.96 Th-o7-, (ZH 343)

2002 RN S HNVDEFH A T T R OFEDEND 2 D EF DEF 3
AT AET T 104 44700 5 MK AEFIR S 4, MO OTA RENFH L
2o ECOBRMENSTEETRMEL ED OTA M EH S, #iIXK Z & OB
0.42~0.78 pg/L., EEDEEEFHIL 0.14~2.49 pug/L T, BB DL
LR o Te, —HDORMIZEIT HEHREIIMO 2 #IXKIZEXTHEIZ
Enotz, OTA OEERIL, mME T 0.1 pg/L K O2MiE ¢ 0.05 pg/L T
bolz, (R 344)

FUD 2 OOEIEMBED 88 £ OEE 2B L/ HEE L-mfEF o OTA
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RENSH SN, 2V 7 C2004 53 A & 7 AICERS NV IED 54%
BV s v T o« F - XTI T X T T T 2004 4F 10 IR E N - BK
® 91%5 OTA BT, BHESEITZZ. 0.07~2.75 K 0.22~2.12
ng/ml, FHMEITZINE4 0.44 KX 0.77 ng/ml TH -7, WEHIH O 4E
OTA BEICIIHEERENRD N, 2, Y Ry T T - 277
X 7T Tl EOmiEF OTA BENBHEL W FERIZE - =, Wil
HmAEE OTA JEBE DS OTA ERENHEE S, a7V ROY Y - Bk
VT TR TTHETTTENEIN 0.84 TN 1.40 ng/kg {KE/H TH o7z,
OTA OfEHIEMRIE 0.1 ng/ml TH-7-, (SR 345)

TIVEBLF Lo TTT ) AT A LAMND 2 MXKIZEITH 435 4D b kI
HF D OTA BENHN LI, 2004 £ 2 BlZ~ /-7 b7 Z X ONZ 2005
F4AKLDNTHIZA~FR T Vv R FZATERBRENTZBRIEOZNEN 63.8%
KO 62.3%0 5 OTA 2kt S, FHITXZENZ4 0.15 ng/ml KT 0.43
ng/ml Th -7z, OTA OEHFRFFIEX 0.012 ng/ml TH-7-, (ZH 346)

RV o T R OV 0 2 Hill T, 6 500D 80 Bk E T 239
% % RERIZ 2007 £ 7 A OV 2008 & 1 Bz, miEH OTA EBENHIE S
7o BEICETAHOT U — L0, B CE NV Er 225 08Y
FHOBERD R T 0 2 < IR CIEER, 71—V KA
EERNEEMTT L %o 7-, OTA MEFEE L., WIhoHEics T
AR TEHOLFRAFEICE LS, B2EOFEHITZNZ 0.137E
0.013 }%1* 0.312+0.034 ng/ml Tdh -7, VMG T E | HulslzE K OVE
TEITFBD o7z, MIEF OTA BE O EMEIFE O Big 5 o1
HEORBIETHIE SN 7z 1.496 ng/m]l TH - 7=, B CIIER, L£ZFH|C
Tt (15 k) oid OTA EBEMS KA (96 BiR) KOEAN (8 #BiK) I
EERTHEBEIZEN - T2(ZH 347),

ARAL LDV A XHIFD 9 HIXT 2008 4E 3 A6 5 AIZHiT T 279
LDFBLNOMEEHIR L T OTA IRELFTHSTFER, 275 412 OTA M
HE, EWEIZ 0.86+1.07 ng/ml, 95 /N\—+t& % A LfEIX 2.51 ng/ml
Thole, mMEF OTA REIZHZER OHIBZEITEFRD SR o120,
18~29 i, 30~44 KON 45 kLl b Flna 3 XKy T 5 &, IfiE OTA B
1% 45 m LA B >18~29 1% >30~44 M DONET, 45 Ll L 30~44 D 7 )L —
TTCIIEEBEENTO LN, (B 348)

ARA T 2008 E T AMD 11 IZHT T 168 £ D B4 % %I FE i &
NT-RBR T, HREE2EN D OTA B &, miEd OTA EE D E)
1% 1.09+0.95 ng/L. I 0.15~5.71 ug/L Tdh -7, B0 573 %otk
X omEF OTA BENEWVEBIZH 7=, (B 349)
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#18 BEEOMRIA IS FXIUARBE

E4 R [ S v fan ] i S ] e TR 5=k ik
HE (%) (ng/ml) R (ng/ml) 4
(ng/ml)
1992~1996  156/184 0.068  0.004~0.28 (B 342) 1998
(85)
A 1995~1998 1596/1732 0.06 0.23 0.06~2.03 (B 52) 2002
(92)
1999 50/50 0.2 1.10 0.2~3.11 (B 52) 2002
(100)
R—F K 1998~1999  30/30 0.02 1.14 0.14~3.41 (B 343) 2006
(100)
RV AL 2002 104/104 0.1 0.42~  0.14~2.49 (BIR 344) 2008
(100) (LOQ) 0.78
2004 62/88 0.1 0.44~  0.07~2.75 (BHE 345) 2006
(70) 0.77
TR LT 2004 1217/199 0.012 0.15 0.012~47.6 2008
: (64) (B 346)
2005 147/236 0.43 0.019~74.8
(62)
= 2007 E# 116/119 0.025 0.312 0.0279~1.496
(97) (2] 350) 2010
2008 4 # 92/120 0.137  0.0306~0.887
(77)
AR 2008 2751279 0.075 0.86 0.11~8.68 (BHE 348) 2009
(99)
AR 2008 168/168 0.01 1.09 0.15~5.71 (B 349) 2010
(100)

@ R O0TA B

JEE DB WRIE FEEZFAWT, BP0 OTA BEORHIENTREIC/R D | R
HOTA JEEE L OTA ZBICHOVWTHE SN TS (£ 19),

AZ VT T, 41400 1 BOOREERL, OTARENFHALN, K
H OTA O HBRF 1T 0.005 ng/ml T, @5 E D 38 ik 22 g ikH1Z OTA
DR Sz, B Sz OTA OREFFIE 0.012~0.046 ng/ml THh -
T EMBREESLOREZFRIZLE ZA S TORICOTANBH SN,
e fElE 0.140 ng/ml THH-7-, (B 351)

®[ET 30 HH 50 A &xtRIZZRESN L AW h—2 V4 A =y N A X
TANEMIN, BFE, MEEORFTO OTA ZHETHZ LIk, OTA
DERE L EDONAA A ~—T1— L OFENFHON -, MKRIERERFL 30
AT, PERBALAR: L O BR I 1 @M 1 EERIRS L, RITEBRAT A L O
HEAHIC 1T EMIC 1EL 1 BonERS iz, RHEEBSITAELS, MRk R
IZBWTENZ10.001 ng/g. 0.1 ng/ml %7*0.01 ng/ml TH-7-, OTA
FEEEF, P L T0.94 ng/kg (KFE/H ., #iFHIX 0.26~3.54 ng/kg KHE/H
EHERF STz, RBRBEAE 30 HAETZ & OE COMBMBRAEN S OTA A X
U, OTA V& % & PH I I3 BRER 1A 30 HAIIZ 0.15~2.17 ng/ml & OFRBR 13 0.4
~3.11 ng/ml Th -7, R 50 & 46 #iE05 OTA BN H S, ZD#:
1% 0.01~0.058 ng/ml T - 7=, OTA EE & & ik OTA I3

98



vy

MWD LI 78, OTA BEE &R OTA BEICHEE 72 MBI
D hivlz, (R 352)

2003454 Bz AV —@ 315 O 5 I KIZFE T e # 884 DR OTA
BENHON, RIT 24 BRI, 61%DBENE OTA g
S, FEHEE L 0.013 ng/ml, Z O#iFIE 0.006~0.065 ng/ml T&H 7=,
FRoN-3MHFDH B, 1 HFIZBEITBRY OTABEIX, fho 2 #5512
HRTE» -T2, Wb BLRICEITRBD benoTz, (B 353)

2004 4 11 AIZARNL M ANV (A 0 T7T) OREEEHERLUZE 60
R 42 B R0 6 OTA S H S vz, SFHIREIX 0.038 ng/ml, & O
0.021~0.105 ng/ml CToh -7, EERF X 0.02 ng/ml Th o7, (B 354)

WV RO 6 HIXK J D &t 50 44, BE 45 B DEEF 95 4 DR % 2007
FEOLH LD 2008 EFOEIICEHI L, OTA BELZFHDLam-—MAXT
A NEfEENT-, EMICHATEHO OTA BEITAFREICEL . HEICLD
EWVITEINCOAZRD iz, BHERIE, 0.0024 ng/ml THh-o7z, (B
355)

£19 EBEEORGEAISFFIOUVARE

VYR LD

P F He
el SR Ity ff:/jfﬁ s (ng/mD) sk
(ng/ml)
AXVT 22/38(58) 0.005 0.012~0.046 (&M 351) 2000
e 46/50(92) 0.01 0.01~0.058 (&M 352) 2001
NHY — 2003 54/88(61) 0.004 0.013 0.006~0.065 (ZM 353) 2005
RV kI 2004 42/60(70) 0.02 0.038 0.021~0.105 (&R 354) 2006
(LOQ)
A N 2007 %4 7Pk 43/50(86)  0.0024 0.021 n.d.~0.062 (B 355) 2012
2008 E 42/50(84) 0.016 n.d.~0.040
2007 4 Bt 40/45(89) 0.023 n.d.~0.071
2008 E 35/45(78) 0.016 n.d.~0.039

® BEL& 0TA BE
BE T2 60 OTA OIS, FHTHRE STV 5,

JECFA |2 X5 & 1988 F)> 5 2006 £E F CTITHE S L=BIN 6 7 E, 7
TUVH2ME. T T IONEOA—A T U TIZEBT5RBALFOGEEEIL,
FNEIN 11%~100%, 72%~87%. 4% &N 2% ThH 7=, (R 198)

2002 #d Scientific Cooperation (SCOOPTask 3.2.7) 202k B &, &
FORHL 324 BIE (RAY, A XVT, VD xz— AUxz—F ) HD
OTA B D& 0.01~0.24 pg/L, FEfElX 2.35 pg/L, F¥IEIX 0.09 X

20) EU fNER ENC 351F B it i 0 OTA 55 &A1

99



1% 0.18 ug/L2VTH - 7-(ZH 52), ZOMOH R AEFE 20 12 LT,

A—T 2 RIZBWT, 1998 45 10 A N5 1999 £ 4 AIZH T T 30 AD#&
PED SRR D MR & OB E S 4, OTA IBENHIE Sz, BHRA
L B OREFLIZB WL CERLEH 0.02 X 0.005 ng/ml TH -7, BILF
@ OTA 1% 13 kT 5 ik bt Sz, BEEMEFICkH 2 D
OTA JBELLIX, FH L T0.00568 TH Y, HELHAEOMEE., RHMEMEF & &
A OTA BEICHBENGED b2 ERHRESINTW5, (B 343)

AZVTT2007THF1 AN 6 AETIC1304 (A XV T4 924K O0A
2V TEFETRWVA 38 4) OIRZMERNRIC, SWFHLHEOILF O
OTA JREI N T 7 — M X5 BEHEDNFAONI, BAEO I WHE iz
R 99%IZ OTA 23 H S v, P HAEERZEE 499.8+£553.8 ng/L, #i[H
1% 84~4,835 ng/LL Th o7 (BHIRFR : 25 ng/L), FFHLHF D 79%I1Z OTA
N &N, EHHEEFEZET 10£15.6 ng/lL Tho7= (BHBRR : 0.5
ng/L), WD OTA BREIZEWTCHLA X YT ANEA XY TEETHRWVA
L DORICHEERZE] ;t%n Lol SWEIMH OTA RE L H+H D OTA
B L ORNCHEBNIRD SR> 7273, LI OTA 2 S - Bisic
BWT, SWEmH OTA RE L SV K OEFL A O OTA BEH L O
FHCIEDRBE NGRS S iz, WL FEE ) S HEEF &7z OTA B EL
AZIVTNEAZ Y TEETRWAIZEBWT, %h%thTﬂZO&U
0.87+0.78 ng/kg A&E/H CTh-o7, KW, Y7 M NV 7 BEFRURY
A OERE L SWH M OTA BEICHBENB O bz, £, KA, Y
ZhRUV T EPROEERESENOBUINIHOBRE L ILF O OTA
REIZFBENTEO b, (B 356)

RAYD2HT NV ETA -T2 AR T 77— LU ROR=—H—H &
V) T 90 LN OLRANER S, OTA BEME SN, O
50%LL B2 OTA 23t S (RS © 10 ng/L) . OTA OFEERE KN
BRHEEHEIT LV ETA -T2 A N7 77— L TENER 24.4521.1 ng/LL
K X10~100 ng/LL, =—#—% 7t TClIFNETh 14.4+15.1 ng/LL KO
10~78 ng/L CThH -7z, (B 357)

OTA Dt FHA~DZUWIE, ATPARIFEH.ED T U AR—Z —TH LN
e o378 (BCRP) (2L 0 fhir&nsg 2 ENRIBESLCUV 5, BCRP
X, B MooV T, RILEICEEICRE L SEEACEREY D
HHP~DOHZWIZEE LT3 , (B8R 358,359, 360)

2D SEHEIZLL T O 2 > O HIETHREB SN TW5 : OLOD LA T OfiAIC LOD/2 il %@ H L %
¥EHEH L, LOD & LOQ OBIZKRIEICHOW TR ThHIVUZNEM Z AW 7-5H4. XiI®
LOQ LA F oMK LOQ/2 @A L C 2R L-58
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®20 BEPOFIS XL UAFHEE

5 OTA I PR P

B % "
4 mpgmhy  TERS RHIRR T, (ng/ml) BN B
EIA(%) (ng/ml)
(ng/ml)
RN—=F K 1998~1999 5/13 (38) 0.005 0.0056 0.0053~0.017 (7;35@ 343) 2006
A X7 2007 45/57 0.0005 0.01 0.0011~0.0751 (7;35@ 356) 2011
(78.9)
KA 46/90 0.01 0.0244 0.01~0.1 (& 357) 2013
(51) 0.0144 0.01~0.078

@ OTAREDNAAT—H—

R B2-~vA 7 r7a 7 LD RN, BIEREME SRS & B
LCTHESNTWE, BFENL0 OTAZBBENS W E L THmboNsT =
=V TICEDREABE OB MEEE M E E (chronic interstitial
nephropathy:CIN) 3 40 4. WK DO 5727 CIN B3 60 44 K OMEFEFH
40 4 DI F OTABER ONB2-~A 7 u /a7 ) EBENHE SN, mf
OTA BEIIFRARHD CIN EEFIZBWCREEHE K ORRK O 52278 CIN
BELVABICEL ., REB2-~A7u /a7 U BEL, BRIZHD S
T CIN BEICBVWTREELVAEILEN>T-, (B 361)

KIK 4 DAL CECONTAROBHEELFARLHMT, =V b
B WTRE LA ROMmEF L ORI F O OTA REN CNZHIR DR+ B2-
~Arura7 ) UREXbNE, 50 4 OREH 36 4 (72%) D MiE &
FLFS OTA B S, FHRERCEERZIZIENE 4.28£3.97
ng/ml %X 1.89+0.98 ng/ml CTh - 7=, MIFEFIZ 2 ng/ml L D OTA 234
Hanz3lRix, MEF 2 ng/ml REOFIRLY | RfB2-~A( 7w ra”
VUREROHMET VT I VIROBEN—EBMBITO/KREEICE T,
ZEBOI AT 4 v 7 BRI OfRR, LIRMEF O OTA RE & B82-~ 1
smru7 ) AREICHEZRMEBNED bz, (R 362)

® TARBZEDHTE

RN I 1T B &5 O OTA OJEYERE . fH OTA JREEN D @ OTA H#EE
ERE., BFE0600HE OTA BIREK Ot D OTA ZFER L 725 R
DT 2002 FD (SCOOP Task 3.2.7) IZ#E I T\ 5, ERM 13 ED
B 32 dhH . EF 18,599 i AIC >V T OTABENFA SN FE R, 48.8%
\ZIHY N B B VT, BIE R OVBFEL S 5,180 A 2,825 fifk (54.5%) 12
OTA Mk H Sh, JEEHPHIL LOD~8.7 pgkg, F#1% 0.294 pgrkg (55
BT 0.484pg/kg) TH-o7-, Do B, KITHOWTIE, 63 Bkt 4
1A (6.3%) 1Z OTA 73 H S 4v, IR EE &P IX LOD~1.4 ng/kg, E41% 0.217
ugkg 5 HEFMEEIL 0.725 pglkg) ThoT-, (B 52)

B h~?D OTA OFFERE L TR OFIEDE WO IR OBHER T,
BIRD 44% % HEH B EEZ LT, DN TT A U 10%, T — kB —2 9%,
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BN T%, 2T N 5%ThoTo(B] 52), SEWICOWCIE, GHE
® OTA Z &bl 2B L7 7 # O F 12k gz OTA 15447338
HENTWAER 89, 107), £7-. MIBRICBW T, BT DO NLDEE
\Z P, nordicum %2 X 5 OTATGRSE STV H(ER 65,363), LAL,
BEM N LT EBEIL, KB REGHELZEIRT 2 5ok Cide
DO OTARBEBRED 10%EE L RAFREELE X OLNLIN IFEALITE
MZBITSH OTA BBED 3%EB2RWER L o7,

RRINZH 1 5 OTA OIBFYRERER OFINEEOE MBEREL EIZ, OTA
BBEHEFHNIIB Y R OB RELOEA, B2VEE, B—, U
A v, BEDIH RN T N—Y T a—2AD 7 i EHOEROBEYRERE R ONE
WRENHVWONTZ, 4 5DV AL OTA RBENHEE S s R,
N DEEE R 5 ¥R 7 OTA #BHEIX, 2~3 ng/kg (A&E/H CTH -
7o B RT DOWEEE (975 /85—t %A )LfE) Tl 6~8 ngkg KEH/H
D OTAEBERE L 70 h | —EMICHE T 5 & 40~60 ng/kg FE THo7(S
A& 200),

RN 6 78E & 0 R S - A 2,712 Ao I iE K ONLiR o OTA
FE D)L 0.34 pg/L (9 BEEMETEIE 0.35 ug/L) TH - 7=, g+ o OTA
BEZ W T Klaassen (IZ X AHEX DI LW EH S OTA ©O—HER
213041 pg/Ll~2.34 pg/ll ThHo7c, RAY AV —T KN/ VT x—
TlImd OTA BEE ) S HEE S OTA fEEE L, OTA /5YuERkE L ERE
NHEHER SN OTABRE L VK -T2, —FH. A3, U ROEEIZE D
Rt OfER L Ir o7, (BB 52)

2002 = (SCOOP Task 3.2.7) OFfEMER LY., FLRIZKIT S OTA &
BENHI SN TS, FAESN-E PO 324 MIEOFEEE L |
FJLRO— B ORIERE 600 ml & L CHEHT 2 &, LIBICBIT 2R8NS
® OTA BFTEDO#iPHITL 1.00 ~24.00 ng/kg AE/H L 7xo72, (B 52)

2007 £ JECFA 12T BRI D OTA 154tk R OB ELE )
5. BENLO OTA B2FEEIIB L F 8~17 ng/kg KEME EHE I,
REBOBEDBARIZIBIT D OTA B L~ L 5 uglkg LT CTh o7, (B
198)

FU D 2 SDORFEHE D 88 4 OEFE 2B HHEE L miE+ o OTA
BENGHT SN, U7 VEREWIT L C, mikdRitE o 3 7 A i
ORGERICET A7 > 7 — FRENFER S v, BYWE, KA XIIERE

22 OTA ##FE BEOHEEIZLLT @ Klaassen (2 X A tH A AW S L2,
Ko=ClpxCp/A=1.97Cp
Ko: —HERE (ng/kg K&E/H), Clp: miEZ V7 J A, Cp: 4 OTA JIBE (MmiE OTA
REE & FS L ShT) . A BRI RE
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B & MiEF O OTA IRBEDOBMRAH o703, G MEBEIEA L e
nolz, (ZH 345)

RL o D R T K MR T D 2 il G 6 B0 D 80 I E CTORE
F 239 & ZXFERIZ 2007 7 A KON 2008 & 1 AIZ, MRS S iz,
Breitholtz OHEFFE(S R 364)29% AWV CIfLiEH OTA JEE L v #EF S/
OTA {#EEE DI 0.0144~2.005 ng/kg AHE/H ., FEHITLAH KR OEHIC
FNZH 0.182 XY 0.408 ng/kg KHE/H CTh-o7=, (R 347)

AR LDV A XHIFD 9 HIXKT 2008 4E 3 A6 5 AIZHiT T 279
DB S MK 2B L, B OTA ORBIFRAFH5 HH TREICH
THT U r— IR EBEINTZ, OTAREGEND EEZOLNDIEY. RT74
TN—= I FE T EORGERE L T OTA REICHE XA
o7z, Klaassen OHEFH A2 W CmBEF OTA BENOHEE Iz
OTA R &L 1.69 ng/kg (KEH/A TH Y, EBREMEE K OSTHRIZL DR
SuBIEY) OTA (Y BN HHEH SN2 OTA H#EHEIX 1.96 ng/kg KH/H T
bHolz, (R 348)

AL T 2008 FE 7T AN S 11 AT T 168 4 D B £eh & MLk 2 - EL
L. migEd OTA BENHIE S 7z, Breitholtz XX Klaassen OHEF= %
FAWTRE SN OTA EHEE!T 1.47+1.25 XX 2.16+1.88 ng/kg 1A/
HCoholz, REHEMMICE SN, BRRLE-EBFICETA2T7 77—
fERAZEIC, BYREL, WE, =L, VAV EE2ED 26 DRI NV—T
LIIE OTA BEIZOWTRIFMHENT A EM Sz, FFEDO ARG & M OTA
RELOMICERZBRIZFEO ONT, EFH HIX OTA OFFE T4 R
ICHET 5 EE X, (R 349)

(2) EEHR

OTA 1%, VA HFIZALNE VD RALFEE (BEN : Balkan
Endemic Nephropathy) X077 U I O REE ERZEE (UTT : Urinary
Tract Tumors) DOFEIEIZED G L TV D AIEEEDNHE STV 5, BEN O
TR 522272 > TORWA, BRERJRIAIE LT, OTA DIENIT/NRIZE
ANT BT~ ) AR V@Y (Aristolochia clematitis) DFE{- DSy T3
DAMETHLT VA X7 OB, KSALRD O ECEHH H P KICE
MU= RRAMEERILEY (ZRFFBERILKES) OB, 7 1 /L ARK
QUEDTFREMENZEIT b T D, (BHR 365)

OTA Dt MIETDHENBAMEICON T, + 7B RGN 72\,

23) Breitholtz O HEEH;
OTA #Hi&E (ng/kg AH/H) =Cp X 1.34
Cp : IfijE OTA B (ng/ml)
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D NILAURTRERE

BEN 131Eaiy/e e FOBIEFR CTHY . S EERHETiND X ==
—TNRVDRA=T s~V =S TNAT)T, 7ar7TF7, —=<
=7 ROV BT MO FIZEATENIZ A2 D, E A ISR R
HILTCW5, BEN X, BHELD IO AL, Bhidf 1115
CEHEEISNTEY ., BEHEEIIEEOFTNE D, 1950 FEROFERF O REASR
I 2~10% & SN T35, (B 366,367, 368)

7 a7 FT ORIIFEREMIEIC BV CER SN2 1975~1990 FE DRI

BIFABEORFEH T 4 —/V FREOFRETIX, BEEIT 0.5~4.4%Th -
72 IWHEIZBDOERNR A LD, (B 366,369)

BEN 1%, ETIRZ MOV 00D EF O RIZHIEN L H LD,
BEDWD BR OITBE ’S?JE)F—“?I‘T“C“%T%%W%EMéN‘#_XﬁX%Z) Zk
DHIBERRE OO E D THDH, = — T AT ETIZEIT HEFHINSE
BEN IR RICEZ < HIE L. FRIZEESH u%rﬁ‘é{tﬁlﬂﬁl&béﬁnpfﬁli“(
TN b BRI LT W B B IR £ S U~ OB AE T
HIIET D Z ENRENTWAH(ZER 366,370, 371),

BEN [ZIZ2MEDERILAR < | BIEFHITEIZ 30~50 7% T, 4 10~
19 MOBFEOHRE S H DR 372), WEMEMFAICIL, FRAE ERGHRL
DEEDEE L RIS B A& M EARHEE 2 ££ 5 B M & OVE {EIE o
FERIEME R OFERAEMEBETH D . o< DT L CTEIRAREBICEN L
BAREIZEDH(BM 365,367, 373), MIHPERE L CRFUCZ 87 | R
RS, REEOBRFEOIZ), AlAHOLN5, EITITELS, %@F‘ﬁ@
HiEROEZ, BRELNR D, BRIIFKOETICONTERKEL, ME
n’*%f’ﬁftl/ RKENITEBEES BRI T 5, JREFRIICIL, Luwm

R, MERE R OB -RERIRRZE & 2RI R B MR B NS B R

@%ﬂﬁ&wﬁftmm%hé(#% 374,375, 376), FRENRONZTINDE
AT DWW T, EBALRAIE . Mm% ITRERE & i dH V. BEN OJFERITH
ﬁ'“@é: ZARBATH DH(ZH 365,376)

BRRIER E DR B0 EREREORAEEE) BEN BE TEW.Z

(E\ Fo, BIRENLZH L TV R0 HER X R SRR IR B O TEW
ZEMNMESHTWAERR 373,375,377,378), 7 a7 F 7 OE RS R H
WICBWTC, IR EENAORBIRIL, BLHNZHE L COniiigo 5.1
FECThoT2(ZR 379), BHEEO 5 b, BT ERMIEE N ESH 95% & b
o> L HEMAE T, RV ERMIEIER D 5% Th -7, 1970~1997 FIZ
RAT T — ROWRFHFFC, EEHRBIEEOREZ=IT7- 766 BE DRE
FERIZBWT, ZNUOEFEOREREIL, =2—aZXT7ET (BArET) O
JE\ 5 22 36 It & Z D FREME D & B Hutsli s 5 D EBE D 68%., TS
WA 32% ThoT-, HIZB W CIRIERABENE ) - =, mRIMEEEO
FEAME TR TR RIS O BE TlE 13%. BIIHEN LT L TR HIE
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TIL 2% TdH - 7=(ZH 380),

TN OB R, NV UG ISR BB MR MR & T
EEREIES OREICERBEZR BELS 020b o TWNAHZ LA REL TV,
(ZHR 378, 381)

@ NIVAVEALRBEREEA VI FFP VA

BEN OFERELE LT, (BRENT-EBHEZERTAHZ LICL5 OTA &
BREWZ ENRZET BN TS, BEN B OBNRICIS 1T 5 7k AR F 00
s, OTA #H&E5 L7 #Z LT\ Z & KORE RS L AFE SN
% E D OTA {5YL) LHH SR Cd 5 Hittl & N HIBERYICE > TV B =
L BEERNEZRE L TCOW AR OEROMmEEE S OTA M EH Sh, B+
RINZH L TR OVHER L OB IICEBICERE Ch o712 2 L NHE S
LTS (SHR 370,382, 383,384) .

1970 =R 7 a7 F 7 XUXTNVH U 7 OJE AR 2% 3 sk CHRER L 7= 858
DOFREFF D OTA {FYHEE T 8% ~9% & | JA IR L% L TR W Rl D
3% & BT 5 L EEE VBEEE CIHERENRO b vz, 1980 £ 3 A5 4 A
WZNTFT T2 —F AT ET7 ORIFENRZH L TV DR LK OVE LR EE RN
W OERD S Z LR 395 KO 202 BA D MLk A ERE S 41, OTA JEE M
BIE STz, BIRNEHE L TWAFTIL, I T%DMEN OTA BETH
D, ¥ OTAREIL 7.6 ng/lg. HARIREIL 40 ng/lg TH-oT-, BITHREE
DNZRWAFCIE, OTA BEMERIT 5.95%., I ET 5.4 nglg, BREEIX
8nglg ThoTo, ZORBROMMBITIT 1~2 ng/lg Tho7-, (Z 384)

TN YT D BEN BEDEZ\ MO 2 #HIX T, 20~30 DO EFEE T 19
NERGIZ 1 DABM N =2V E A Ty NAZT o BERI iz, B X
% OTA fEREIL. BMHERR (0.07 pg/kg) 705 2.6 pgkg, —iELOFEHE
OTA fBH&ET 1.86~97.2 nglkg RETH -7, (B 48)

TNV T DT T 7 OB LR REIEIZIV T, BEN &ibjReas RE
5. BCBE L RME OEE - OfIC, EFRELENED bR, £h
FROFEHI I PRI A H V. BEN & WRER-RIEE OFAEIZFHES
NRO LN, BEILEEFERBICEL L, FIRTEESWRIERN H H1HE
23R ST, D HTTOR TIE, 100,000 A7= 0 OERIE L7ZFEEA
X, BREOREEE CIT BN 43.5, 2t 74.2 TH Y | FERERIZ OV
TIiX., BrE38.7, Lt 24.6 TH-o7=, (W 377)

OTA L Bfigs & oBE L, 77V Ak TchbHESIN WD, Fa=V
TIZEB N TR ADIMHEF OTA OREFFIX, 0.7~7.8 ng/ml T, 80D
B EEEE Tl 12~55 ng/ml Th-o7=, (B 385)

PlED XSz, Nl CEEOR LIRS R & 2 Da O gz ks 1)
HMHFREZLET A EI2LD, N h U MFRAEZRBIEDIRAE L OTA
ZE L OBRPARLON TS, —F, BLREHEHMIE TlL, OTAIZLS
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BEBEENZF OO KV K23 > TV AR, FOHiIZFET A% D OTA
MHREIZIIBEE R ERARA LT, B RE R - [/ CREO OTA ©
mAEEN, BEN O WEA TROLNTWD, -, BENODRED
I E O HIR I B W T B R oo OTA A EILT v &2 V- E
RBA 24><Ett$‘ﬁ”é Eb7pl Ed 2 MFIE SRV EREER IV A (R
321,376) . & BT, OTA &5 LIz~ 7 AIZBIT 2 BB DR AN
B e g %E%mf%é@ XL, B P CTIXEZLNRETHY ., £,
ﬁ%k&ém@ﬂv?xfiﬁﬁﬁiﬁﬁﬁfﬁéw XL, B FTIIR

ITEEMRCTHD, ZDLH12, OTA 28 E L7=iT > #HEEIZ A 55 B g
0)75§/1u9: b h® BEN [ZBE L 7= BI& D03 A TIEF AN K OFERIFIAZ I
EWHALILDH(E] 376)

—J7, B IR L H IR OV O HE o FR & R & BHE O BE D SR
B L 7= BB O A 32P- R A b 7 ~ULE TN L7oFER, 60 o 7 Ld )
B 30%D#AMkIZ C-C8-dG-OTA % &, OTA (2B L 7= DNA fHin&n3
HENTZDIZH L, RO TEEHR T A7 U A %7 BRI L7- DNA ff
IMEITREH SR 7o (B3R 386) . > T, BEN IZ OTA 23 &5 72D
THhrbo TS AEEE L G E TEX 2V NS 387),

@ NILAVELREEELT YR FAXTESE

W, 7 U A hax 7T EEN BEN OFRK TH 5 AIEEMHEIC W THE ST
W5, BEN TR 55 BAENREA A K OHRREZRIC Y~ ) A
X7 EHEORBEFFRBICLVEZAT VA X T EBEELETEBY,
PNIVI T DINEIZEBT L CWD U~ ) AR B ORE 0N NE
IRAT D EICEO/NERRT YA X TEIZERSINT BEN OfF
K& 7o TV D ATEEMERN BRI SN T = (BB 388), 7 A TRk, &
FwHE, BOAME, BERFHREZRETLIZEPRINTEBY, v AAXRT |
2ARN)—=IZLD T VR IaXTEE)N DNA IZREELET VR NI 7 HZ A
-DNA A O E SR S, 7V A b7 7 % A-DNA fH1{£53 BEN £
FOBHE L ORE ERA VIR S22, 7 U X badx T ENR
K& 72 DR RIS AVEEIZHBND pb3EBE AT Fvin, BEN 2EF D
B R ORI ER N ATH BN pb3 ER AT RV EEE L T e
ZEENZOHB L LTETONTWD (SR 369, 389) .

JE 95 B AT E DO oA RO BAIZ LV . KIEEDOZ BRI ELE
RACIKSE & FEBET I U RAERKR L, Ehbid, EREEEICKRREREREROH

2D NTP B35 T v k&2 HWTZIMN AR O R, BREk OCBMICEE2FR LT v
kO I H ) OTA JREE 1L, JER N AR ETH - =5l 512 X % 21 ng OTA/kg (K 90 H
ABRIZH\ T 258.2 ng/ml TH Y . FIRBROF N AHED 70 ng OTA /kg (REHEH & TIiE 944.7
ng/ml Th -7z,
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27T 7= ORBIIALLL T 5 2 L BEN OJREICIE
EROBERMER L TV SRR D EX DN TV 5, (BR 390)

23, BENICBUAMETH (I NIV A, bH, §, BLU%) OF
FBIZ OV T 2 FMO 7 4 u—7 » THECHEREBRR & OWE
W H(ZH 391),

(3) EMCZBITRHMEDE LD

OTA OMHIREIL, & MNIBITLIBRBOBECE LM A ~—I—Th
HEZEZBND, 2001 F£0 JECFA FHMIcHBWTC, BRMNAZHFLET S 16
METEm SN EERHEICLVEONT-BEE»OOMFEEIX, 0.1~
40 ng/ml TH 7= (HKME 160 ng/ml ZE< ), TDHDOKIN 4 nE % E
i 6 2EOFETIL, OTA OmHIREIL, 0.17~0.56 ng/ml TH Y, #I#
DOFE L B L ¢, MAEEOENBMERICSH S Z L 2R LT,

OTA Ot b ~DFFE & BEN K OWARERIES & OS2 BEIZ D0
TORMBIX, TUVA MaXxTBEOMOEBREER & HIZ, OTA b ZhbHD
t NOEFEOERK T A FREMENREIN TS, LirL, OTA #Zh b
b FOEFOREREYE L w52 LD TE LS RBIITIEL N TWY
AR

4. BNEICE T DM
(1) FAO/WHO & RIBSRAMYMEFARRE (JECFA)

JECFA (X, 1990 FZ OTA OFHliZEM L, 7 ZIZH1T 5 90 HHEREE
B ERBROFER, BIROMEK TNRO b/ #EEE (LOAEL) 8ug
kg {REE/H ZRIL & L C, REEFELREL 500 (FEzZE X OMERZE : 4 10, LOAEL
DOERFICEE S B : 5) ZHAWTC, PTWI % 112 ng/kg AHEAA & RE LT,
1995 FZ Z O PTWI 1% 100 ng/kg (AEAE & NEHAINTZ(ZR 4)

JECFA I%, 2001 %2 OTA ZfH#Hli L7z, OTA OFN AAEREFIZO
W, BEEHIEM. EERFEHEEASEOH LW A RSB SN, &
Lt 7e o7z, OTA OB BFMER RN AEDOIERBEFIZ OV CEIEEME
KOS EBIEEOE N OB SN, IKARBEOEFE TH-7-, WD
DOEHAIEENHTEI BT A IKAR COEFZETHLEEHMEN, B ML
FRICEZ W 95 EE x50, PTWI % 100 ng/kg (ABE/MEICIEZE W, 72
B, ZOEIX. BRAUICELEZEOEWEET v MoBiT 5 NOEL #5
T 5 Lf55501,600 IZHY T 5, BWROEDINTMICE T 5 OTA EfEFHE
£V . 5ng/g LA ED OTAJBYHEE I XZ N Z 1 1.2% K% T 0.3%31F NZ 20 nglg
VI E® OTA {BYHEEIZZF N2 0.3% % X 0.05% CTH-o7-, ZNHDT—
2 K OWINTL O BB E L B, B R OB TR T 5 OTA #if
fE% 5 XI% 20 nglg & L7356 OREEFEL E BN 51EZ AV CEHME L
TefER, 95 N—E U A IZBIT AHEE OTA BREL, £ Eh 84 XX
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92 nglkg AEMAETHH . VT HHITOPTWI LV {KWMETH 72, PTWI
UIFOEBREIZOWTORLN Y A7 30w eEX LN, (R 74)
2007 D JECFA 2K 2% FaFl Cld, OTA O & EIE A 1S R S,
b A b LR HHRETES OIEERBEEIERA DM RN L RS-, OTA
@ DNA ~DO/EAIZ W TIE, OTA Xk OTA O ANEHE DNA 23 F
fE4a L. DNA fIMRIC L » CEENICEEFEN AT 5 & OFELITHER
TERMPoTEZ LD, ZTRETHREINTWVD PTWI ® 100 ng/kg AE
A% R T HRERELEI RV E S, U A7 FElO 7= OBENEHR %
5572912 JECFA TIZ.NTP @7 » b OTA BN AMERERT — % % Hn T
BMD B LV, EEMRFHMEZ FEE L=, KOSz BMDLyo fEIX, 3
ITORPWE > TWBETHICBITHEFEMEEZEE L L7 LOAEL 8ug/kg
RE/A L HE L, PTWI REDZHICERT 5 POD & L TIRVVE L 1372
Lo lz, (ZH 198)

(2) EBENAHAEHR (IARC)

IARC T, 1993 ££i1Z OTA OFENBAMEIZOWTFMEIT> TV 5, (B
g 3)

OTA ORI HEEGIZ LV~ 7 A DOMERECHARIER DR ASEEE DS HEA L |
M~ D A LHERED ~ M2 T, Bl MR AE S OV HE AR 0D 38 A2 B0 5 4
MU7z, OTAZ, W< OO REICK T, BEME, BEELOREN
HIWER 2R LT,

b MZBWTIE, OTA ORBEEL LV U HFORLREE &b BEN
EDOEEMEINRIBEI N TND, 7Ll U HF Tk, BREE LR EEICS
ETHNRANRBRLIHRE LTHLNDN, 2 HDREFIZEIT S OTA OMmH
REN, AL TCOWRWKIRREEOMFRE LY @hol- T 2MENRH D,
LrL., OTA Dt MIBITBARNASDEEZONTIE, FIATE5EY
T =R Il En,

PLEX Y, IARC Tl OTA X7 v—7 2B (b MIXF L3N AMEDATRE
WRH D) LSz,

(3) BRMEBERZTEHES (EFSA)

EFSA 1%, 2006 F£12 OTA OFHli A EME L, L TOREREZARL TN D,
(ZHR 200)

M OEZHT — 2151k, OTA (X, NV h L EEOREMIICEKIT 5
R B OV IR S AU D FIEIC B S L TV B ATREME DRI S iz, L,
INHOERT —XIIREETHY, OTA At M L CTEBEZER L L
TERNIETHD ETHIMIT R 1=, BN AMERBRICE W TIL, OTA
FRBINT-E2COEYMREICEEELZ T L, B2 B R R OEITHER
ExXFHTE LTI, BEEOREIIMEERFN TH Y OTA 1NBlEHM I CEHE
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TAHO, ZEHME LFHEBEL TV,

L EOHRIZINZ ST OF RN 6 EALRE R B =M N DNA 18
B ONELEMEE L TR b5 OTA OFEMICHOW T, MAOE{LEIEE
NEE L CWARIEEMENR REN TS Z &, £7-, OTA-DNA A i
HOALFHREE CHERTE TWARWZ L2v5, EFSA 13, BEICESL
FIEEFEALTOTA DY A7l £ L, 7 X280 508 OBENE
~— 7 —I2#-5< LOAEL @ 8 ng/kg RE/H K ORHEFEMRE 450 (R
LTI A DOFESE : 2.5, I E S < Ry EHRETERE : 6, EFE
10, LOAEL OMIZEE S EM : 8) ZHW T, OTA IZxtd 5 it 78 A
& (TWI) 120 ng/kg RENFHE STz,

S—u v XIIBITA2EENLO OTA ZZICE L, RiToor Tk, HE
® OTA OFE M BTEEITFH T 15~20 ng’kg (AE, OTA 2 &5HTHRM%
BERT A BIC oW T 40~60 ngkg KETH -7,

5. BRIZEIT2RBRR
(1) BERE

1996 FICHATHBEL TCWDH U A > B —/b, BEE, 8. BARB, =
—b— TR T a—R | EWMEOHE K OFEEERS 12 & H O OTA 2
FEIZOWTHRENEM I N, MHRRIZ, VF¥a2Td7—a—e—RkU0A(
AH v ha—t—"T60ngkg., LMD E CliL3ng/L ThHo7-, fHI—
b —10 At 9 1Ak T 28 ng/L @ OTA 738 H &4, i KB IE 133 ng/L
Tholeo A VAL Fa—b —2012 E{EH 12 K CTFH) 18 ng/L © OTA
N EN., RKRMEITL 63 ng/lLl Thol-, LF 2T —a—b—10 BikiTHk
HIER KRB Ch o7z, RUA T, BRE Sz 36 iAH 15 i) 5 OTA
NEHEh, A2 VTE 6 RBREET), 770 RE (T RIEE2T) KA
AREE (13 ffEF 3 MfER) IZZ2NENEE 47, 77 V4 ng/L D OTA 73f#
HEniz, 7TAUDE, A=A NI VTE, FUVEKOET 7Y DEDD
A AIBHERARE CH o2, AVA Y GRBRET 1BE), n®v 12 (5
BAH 3R LT L RUA U (T BRIEH 2 BIK) b2 E N E 6,
24 KLUV 6 ng/lL ® OTA S S/, £/, EEEY—/ (14 A 10
) KO AE—/L (6 EH 3K 226FNENFEHE 10 KT 14 ng/L
D OTA R’ ENT, 7 RV 2—ATE, R KU Ya—R 9kt 2
BB 6 ng/ll ® OTA Bt s vz, HY RU Yo —X 3BIRIL,
BHRARM CH -7z, Eil 5 B2 TH DY 6.82 ng/Ll © OTA 23 H
iz, BEE. 1R, BAEZE 15 BMIECIIBRERARR CH-o=, (&

25) (LEME DL E OIS, (LB RN TAEKROER A TICE L%, BERBICED
R Iitse
26) 20 g & 140 ml IZ¥EN L CTRE L Sz,
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A 342)

ARICEBWTEEDRY A » 31 ELREY A » 28 il Z T OTA
NHE Sz, FhFN 5 BiE2S OTA NEH S, &HEE 0.03 KO
0.022 ug/LL TH o 7= MHEBRBUI. RUA V EOAY A TEILZE 0.0058
K 0.0054 ug/L TH o7z, (B 392)

2004 25 2009 )T TEAFZE R FHIE E L COTA BT 5 7]
BEMEDH 2 29 fhE. 2,093 BiKICHOWTAE LT O OTA (FYLERRFHE N E
fE STz, KEEDBFEIZOWTIBENEZ ICRAENERR S Lz, 29 M
HF 20 M HICEE TR EO OTA 23 H S, (BRENRELEST2D
X a7 D 98.7% (/s 77/78) THV  UT, f v AX v b=
—t—98.4% (124/126), Fa 2L — | 86.7% (137/158), /XA % 80.6%

(125/155), B —/1 78.56% (95/121), HAHEZE 75.3% (137/182), L —RA
> 63.4% (59/93), 21—k —57.9% (44/76), Z1IHr 57.6% (23/40)., K5
Rl —t —54.8% (46/84). /NEH) 50.5% (111/220), =2 U 7 > & —45.2%

(14/31). 7 A % 44.0% (22/50), VA > 31.7% (39/123), A=2—b —H&
28.6% (6/21), A— kI —/L 28.0% (21/75) , ®ilgA F 7 14.8% (4/27)
KFE 8.0% (2/25), LA 4% (1/25) kN=a—r 7V v 2.5% (1/44) Th
ST, FEHEN BB E ) >ToDiX, 2V 7 o2 —KkRaar TCEnEth
1.58 }1r0.84 pglkg Th o7, KNEFA—FI—1, L= K=l
T UK —=TENZEI 13.30, 12.50 LN 9.67 pglkg &t fh BIZHET 5 &
mroTo, K110 R, HARW 21 K, A A — b a—2 50 K, Ry
Ta— 15 ik, a—rT7 1L —7 45 FRIK, FE 10 Bk, v—a K 26
iR, 7 R Y o — R 44 R KR O 2 B E 22 #BRICB W T OTA 1T EER
AR CTHHoT-, EEMBAIL., E—/LT 0.01 ugkg, 7 KUYV 2—AKWN
T A 2 C0.05 nglkg, = DO TIX 0.1 pglkg TH o 72, (BHR 393, 394)

2005~2008 FEICZNBENFREMLZELZESRMEEMERAFEL LT
ENTHHICHE L TWARIMFO D BIFYRERHENT L AL EERIN
TWeWEMAH.OIZ, OTA NELRT HR[EEMEDH S 18 fhH ., # 782 &
ROEMIZOWNT OTA {BYERERENEH SNz, 18 MEOWNRIL, 4
U—7 ., FErE, BEAKNMARE- Y, @ESL, EREE (L. I
Tdh) . FLES (BRRL. INTE) . I8 (B, L&) . iRk OWiE (4, N
T . BHERA AA—78, 8B, _e—7— FEROGIEmEIT &R, B,
BEEOEZHWER-E, Fv o BREOEZLHAWCRE, &Y
LROBRERNRE (RIA4 70—V %ETr,). v U T AN ZE Dt
ML TH-72, OTA X HPLC IZ X 0 EE SN, EEBFRITSIE AT &S
IZEB W T 0.05 nglg, EDMOEITIL0.5ng/g TH-o7-, OTA BHEH I
T-DIX 782 KD 9 H 9 R TRRHIZEIX 1.15% LK) > 7=, OTA 54D #x
EEIE 2008 FFICEA SRR N—T7FED 110 ng/lg Tho7o, ZDIF
7. 2005 FFITHEA SHIECEE b ik 1 A D = 2712 0.7 nglg, 2006
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A SR AN—7% 10 B0 5 5 1 #1&KIZ 0.8 ng/g, 2008 4
WZHEAN SV R R A 45 AT 5 A K N ol Lanlc £ 0.5~
6.4 ng/g XN 1.0ng/g ® OTA nNfEH SN, BARE (&, ITH) &KW
MR K O\l (. INTE) # 172 BIRIZEBWVT, OTA 13 H RS R ©
bHotz, (B 395,396,397)

2005~2009 I EMOKFEEL T X B EERIEO OTA &/ FERERAE N E
ESNTWND, FAEDORER, 20056 FED/NE 1 BIETEERAZEZ S
OTA BBEHINTWBER, ZDOMOETORKTIE, EERARME CH-
7= (21,

x21 EEREOAII XL ASFEEERAEDRHER (2005~2009 F )

bn B FE A EEERJEEBRAERH R K HE FOE [F B E
A |(mglkg) | DA (mg/kg) (mg/kg) |(mg/kg)
1 ) @
* 2005 98| 0.00030f 98 100%| <0.00030 0 0.000082
Zk
( ) 2006 100{ 0.00030| 100 100%| <0.00030 0 0.000080
2007 100{ 0.00030| 100 100%| <0.00030 0 0.000080
2008 100f 0.00012| 100 100%| <0.00012 0 0.000050
2009 100{ 0.00017| 100 100%| <0.00017 0 0.000070
/N 2005 99| 0.00020f 98 99% 0.00071| 0.000007 10.000084
%E
( ) 2006 100{ 0.00020| 100 100%| <0.00020 0 0.000070
2007 100[ 0.00020{ 100 100%| <0.00020 0 0.000070
2008 100f 0.00014| 100 100%| <0.00014 0 0.000060
2009 101] 0.00016| 101 100%| <0.00016 0 0.000072
K& 2008 20| 0.00009| 20 100%| <0.00009 0 0.000040
(t5%)
NN A (2008 10 0.0003| 10 100% <0.0003 0 0.00010
(r58)
¥ 2008 20| 0.00023| 20 100%| <0.00023 0 0.000090
[0 4 2008 10| 0.00011| 10 100%| <0.00011 0 0.000040
Ci1=))
EN0) 2008 10| 0.00013| 10 100%| <0.00013 0 0.000050
Ci1=))
Hb 2008 10| 0.00013| 10 100%| <0.00013 0 0.000050
Ci1=))

1 RFITEMKFES TR 14—23 4 [EEZFHONONEEA EZEFREORKE) (&
B 3980 b RS E 2R BRI TERNK,

2 2TOMBIZEW TERERIART OB 60% %2 Tzl Xk, LTFTDX
912 GEMS/Food 7R3 HIEIZHEW, SEHMEOKR P@ERH L=,
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FEED : ERERAAREOWREEZ [0 & L TR,
FEHEQ - W IR ARG O PR E 2 SRR & L BRI LL B2 i SRR D
T PE 2 RS & U ChRH,

BEEICEBWC, 184 ADfEEE (B 130 4. & 54 &) omEF®
OTA BENFARONT, 1992 F, 1994 £, 1995 K TN 1996 FITHE L
7zt MLiED OTA EHE=RITTNE N 96%, 38%., 93% KX TN 98% T, &fkD
85%7° OTA (B TH -7z, BHERIEDFEIEIL 68 pg/ml, £ DHIPHIL 4~
278 pg/ml ThHolz, WEDFER, OTA X, EIZVA L, E—LFEDOT IV
T— VR 2t —ROERLVERSNLEEELTBZ R, (R
342)

(2) REEDHETE

2010 S \CEA BRI ZAE L LC, FElER (1~6 /. 7T~14 5%, 15
~19 5 LN 20 UL B 4 BEfE) O & BB EE &K ORI O 2004 525 2009
FZTTO OTA (FREEFEEFR LY. OTA OEEELFHRE LW
ENITHEEEE 5 ngkg LRET AU T IUVAEZEEL T, BAANIEBITS
OTA ZBENETL T HLVaEZAW-Y I 2 b—y g ik Ot EnTz,
OTAREAEIND LEZ LN TREINIZAM 29 f HF., OTA /BEHRN D
oo BN ERLS 15 MBIV, FhENICAERERELZFHEL, &
WMENEERD 1%KHEOHBEIZONWTIE Y I 2 b—a rORGIE LT,
ZOfRER, FRila—b— Fa—b— AU RF L fa—t— HEAEE,
INER, Faalb—h, azar7, E—AKRL—XrD 9 FHBIZOWTE
BEMIICHWA T TV T — 2 MER STz, OTA BB EOHHHERE
#z 22 IR LTz, FEESHITIE, FESZVO—HRBEEIX 1~6 K
TORECTRbEL, Z0%, Tl LRI LR > TERESZY O—
HREZEEITKRTIT 2525, 20wl EOREE TIIFH O EA L7z, OTA DG RE
N 5uglkg #BZHEMITIFEAERL, FRPHNRMEELZRT 50 3—&
VA NMEDOFFHIL 0.08~0.14 ng/kg (KE/H, & U A7 OIEEE (95 X
—v XA VE) OFPHIL 1.20~2.21 nglkg KB/ TH-o7-, (W 393,
39 HARICEWTIE, BIRTIEE Y 27 OEEEICBWVLTH, OTA REE
IFARWHESHIE SR & 7o 72, OTA O EREARIIR L 2AFTRE TR D
FEEOEEY R A SEICAT L, OTA OFEROREIT, [ESEDOHE L
ZTRT W LICHEBENLETH S,
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®22 FUTANLA-IIaAL—arvEIZLITREBRICHET S
OTAREEDHTE (ng/kg KAE/H)

Sy ioﬂ//\"—Jz‘/& ?I)O}I:\("—’[Zi/g 25}1:\0‘—’[2:/5
1- 6 F #Hl* 72 L : upper bound 0.14 1.37 2.21
1- 6% #Hfl 72 L : lower bound 0.14 1.37 2.21
1- 6% #H#fl YV : upper bound 0.14 1.37 2.21
1- 6% #Hifl »V : lower bound 0.14 1.37 2.21
7-14 F ##Hl 72 L : upper bound 0.11 0.99 1.56
7-14 ¥ #H#l 72 L : lower bound 0.10 0.99 1.56
7-14 ¥ il HY : upper bound 0.11 0.99 1.56
7-14 F #H#l HY : lower bound 0.10 0.99 1.56
15-19 ¥ ##l 72 L : upper bound 0.09 0.78 1.20
15-19 % £l 72 L : lower bound 0.08 0.78 1.20
15-19 &% ##| » Y : upper bound 0.09 0.78 1.20
15-19 ¥ #H#l » Y : lower bound 0.08 0.78 1.20
20 ¥ VL E#AH] 72 L : upper bound 0.11 0.90 1.49
20 F LA E#HH] 72 L : lower bound 0.08 0.89 1.49
20 F UL EHH] H Y : upper bound 0.11 0.90 1.49
20 FLLEHH] &Y : lower bound 0.08 0.88 1.48

*LLF 4203 F U 45 OTA #FEOHEIZHW L

- BRI IE &RMED /3D — (upper bound) & L. #Hifil7Z2 L,

- EEBRRAAITIE2 (lower bound) & L., #iil7Z2 L,

« T FEBR AN (3 E SRS D 53 D — (upper bound) & L il D BHEE I 5 nglkg,
- EEEFA AN IZE 2 (lower bound) & L. #dlOIAEE I 5 pnglkg,

(3) MT - FAEIZL B 0TADFEE
JA v, a—b—ROBHEIIBWT, ML-AEICELS OTA BE~DX
EBRFROLNTWD,

ORVE 7
VA CEEERRRIZED . BB U F o OTA FIEIRE & I3EEMRIZ,
UAHFD OTA REN—B L TEAT L2 ENRRINTND(ZR 400,
401, 402) , A. carbonarius M+ % EO7 Ny REICEMHEL, REFIZ
OTA ZEAIHET, VA BT LEZ OTA X7 FUEHH OTA @ 8.1%
THO, 7 RUREHFHD OTA RBEIL. OTA OUA L ~DOBITICHEL 7
Mmolz, (ZH 400)
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FER: (Saccharomyces) 73U A XTI FH O OTA &F &I KT THEIC
DWCEERE 20 Bk W CIAE SNz, U A VEEEF ’K%if% % BERI5
v OTA OFIEITEERMIC 2 Y OZEEDFEO Hiv, F-¥ L7 OTA 1% 10~
60% CH -7z, 7 RTRHIC OTA 2L CHREESBI-IBAIEE LT
OTA (%, 17~32% ThH -7z, (B 403),

T RUBENS U A VEEEICWTZD OTA Y A7 EFIZHOWTOEEEH S

(CCP) W&, $ZUA b D OTA BEICKT AIEMER, N
A N lHEA OREMOHRLE LBV DORE, R 7=/ —LVEE

DEBRFTT SN TWD(EE 26, 402, 404),
:n%wﬁw B AIRBRIICRIC L O e D B2 p08, VA U EEE
2, TREPICOTA ZHEYERDIELZENRINTND,

@ a—ke—

A. ochraceus X% A. carbonarius |ZEIZINEE% O 2 — b — REIRY
L OTA ZFEAT 5, FEERNTGE TR THIE, OTA IZEA LA
W ENRENTWS, (R 74)

RERI TN — e —FHDO O0TARE LB S5 &) — R —Eix
%5%@@ WESINTERARIIRESEEHL TS, EROEEN, R
IS B FERRSEE BN D, 450 CORERIEE 2 7= 3Bk T
RERIE 2 3 BEICRREL Ca—b —DORKIEE S 175C, 185cmi
204°C £ T HREEZITV, BWVERT (175°C) Ti, 17T OTA O 1T
X 727 T2 D 3FEET 60~80% DD A3 5 A7, TREVVEERT (204°C)
TlE, &k C 90%LL LD RS-0 &, ZOTREIE, REHR

ATy Y a—t—O@ENGFIZHYT 5, (R 405)

ANIHNZ{ER S ¥ 7= a—t —5. (OTA 30 pg/kg) ZHWT, KILZXDY
31%. HHETIZ 72%. hroEa—b—0FEIZLY 88%. FhHFh
OTA WD LT Z ERHES N TS, (B 406)

F 9BREORRBFLE LT NS Aa—E—E% 260CC 5 /MR
% &, 13~93% D#iFH T OTA ﬁifﬁw‘ Lic, ZOREHia—e—EnhbT A

Ly Ya—b—%fR L7356, OTAICEIZ 16~T1% DR N E, £
2 — b — O T 17~56%0)ﬂ/y7§;>;§>@\ KU w7a—b—Cit 1.9~
25% DY BFBH Hivlz, (B 407)

a—b —HORIIE, 2—t—F0 OTA ZEET 52, BIIESH L
T <, BEICTRTERWE W FEmICR D,

DORETIHFERNLICL > T, a2— b —EDREFIZ L5 OTA OKEZIRE N
BEtEn b, (BR 408)

@ hh#A
aa7ReFagal— e AEOMTEIZOWNT OTARHZEN N
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TENMESNHTWD, WA TIC OTA EARE R L, BRI, Bk, i
e, EEROUSIOEME WS TEMEZRE T, OTARENED LS
WCHERT A0 0REBENThh., MIAEEZEOFaalL— MLRIZBITS
OTA B> MR FEH] 91%12 72 0, BLUEEFECO OTA KB R Sz, (BFE
409)

@ FFE (B, mI-ERE)

A. ochraceus 3 FEAT 5D OTA THERINAAEEMRDO H 5 EEMIT, BF
BEYThH D, BME T2 I i UKL T A ENEETH D,
(ZH 74)

RKEREDOEFSMEICIB W T P verrucosum 1 LU CHE L7 OTA (54
BRUNELZRAWNT, Wi, RS OT 0% E L, ®HTRERICEIT S OTA D
HEMNBM Sz, &R EHBE/NEHOm S 2 AW i gni-, 4+
B0 e LT, NEICHEET D OTA BNE KT 44% F CTHRESH,
BEX TRETIX, DPEOEMBYL RS S 7-0OHTHo7-, W, T0FE L
BT A< DRREEZMBEDESL Z EIZLD, BB T 75% 0 OTA
KA HRE SN TS, (R 410)

INEMRIZEEND OTA DR TR TOHEEIZOWT BRI L S OTA
DOIELRR T 383% T, FERIITo7- N aFTkv E (54 =1/
= 3T EFAT AT =L )= LR R= "L ) —)b) OIEREER (48
~TT%) & L, BERICxT9 % OTA OZEMEN e S -, XU B0
FETIT N a7 EEHE L, OTA T2 72 VKK (30~34%) 5%
DD, /N OBERREFECOMRBERIZ NY 272U & i L TR 72
Mmolz, (ZH 411)

OTA TIHER LSRN EOMLH ULINTIICLY, BENFIETEHSN
5 &9 b RS2 R CE 2 OTA X 40% LB LR T2(5 412,
413), ZOIEEERIX, PR, 7E=V 0 T 7 RV KBTIV v
THRESINTZHD LD T o LIED-T2(ZHR 413),

o A DI LD OTA DR IZ WL, JEFIRER D FEFER ) 60% Ci@
HORERD T2%\ LB L TR TH D Z ERHEIN TV S, (B 414)

115



V.

BmEEs 5T
BEREZEEZESNE LOHW C1T 9 BAERFEEFNMmE LT, 277 b
XA (OTA) OE iR ETAN 2 5 L7,

OTAlX. A. ochraceus. P. verrucosumDEFEDEIZ L » CTELE SN,
B, a—b—, aa7 B, UA UEFELRRERIC iéoTAzﬁ
D|ESINTNWD, a—FT v 7 AFEETIE, /hE, REKVTIAEILE
f%OTA@B?kﬁ%ETﬁ (5 pglkg) ZFEEL TV D,

OTAIZTEILE NI AEM K OVEHILEERIZ LV —EH 0 S COTa & 72 5,
HILE N DRIN S N7-0TAIL., £ < OEMREIZHS W TR 2B L CTEIZ
BT 5, MEFICRBWTUIIFEE A EDOTAIX, T T IV EDH
VDRTEEREAE LTS, OTAO—E X, Bhgk OHlE CCYPIZ L v B2t
ENDN, ZH5H0TA O OCOTadDFHMEIZOTAX VKW ERRE
N<TWa, OTAOEEH X, ~ 7 A TlX1~1.5H, 7 v FTlFE2~11H, 7
X T4~6H, PR FE U F—TIIH20H L DHRENRH S,

HAaMEERER T, OTAZ &L L= EBR#SWTED L CIZBW CRME
EAL R RA B EENRRD bTo, BlgSEE SN E IV O R EES3 ' 7
A2 MZIE, BRI K OB R U7 MBS 7 5 v, RARE O ZEHE K OFE
WIEE L LN, Ty PEORTHIZBWT, ZLEB~DOTAD 2
THEROREHBEEHN THL Z LN RENTWVWDS, HHLIEVWHETE
r_m W=D T 4 () T, 120 H BOTAZIRERZE L7 fE R, Bl

2B 1T B IRIBREREDIR T L OVRME LR AIIIC BT 2B THEEENFED 5
. LOAELIZ8 pg/kg A&E/B CTh-o7=,

BN « BN AMRBRTIZ, TowEICOTAZROERET 5 & FicH
DB NEBEE B s Hﬁfﬁ)%’%@ﬁ Lto NTP T S 7= 28 F 08 AMERR
BROFER, AEIEKTFELCHET v NOBRICIEENFED b7z, LOAELK
U'NOAELZ, #Z » N T70 pgkg KE KL O21 pgkg AE (W bHilEb
|5 Z 2150 ugkg RE/H K ON5 ugkg RE/HICHY) ThoT-,
—F., THEROEBEBEERBR CIX, 40 pg/keg KE/H OOTA% 258
B UT-AER, IRAIAE ZEHECHE OIS  EITHEOBREE LA DA,

DFEFRITBO N2,

BEFEERR CIL, ERFORERERITHREIN TRV, K& M
faz - R e ERBERREIN TS, £2, M ATV =y
77 v b (gptdelta) % AV 7=in vivoigfnm il Cl3i B abi e sl & sl 45
ICDNADRKRZEBRPEH EITWA D, FRIEBALIC AR RITFRD b
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Mol

OTAX X% DR MNDNA & IHFFES L THIMMEZ KT 5 &I
WTCTIIARBATH 5, BEMEEHWZRBRECICT >HwELONT X ~D
OTA® 512 X » DNAMHIME RSB Sz & T 28E L H 523, HREE T
ZOBENFFE I LTV, —F | [FFRORER CDNAMIME RSB H S
RipolmbDHELHY | FETo TV LTEOTAZ 5 L 7o 3Bk Tl
OTADODNAR AT Shiedo7-, BLEX D, OTAIZT v F O
ENBINEICRKEREZFZRT D00, ZOEENDNA~O BRI AME
FICERT A Z & 2R TaIT RV, LA > T, OTAZ BIEEMERN A
W LR D LI TERVWEE X, OTADIEEGHERNAWE &
LTCDOAD=ANIE LTI, MIRE#OM A, MlaEiEs 7R F—
ADEA, LA RV A, X hay RU T OHKEIRT, MAP¥F—EZ%0D
ST FIMBEOEL, 7=V T T = RNASKEESR ., ¥ 237 AkEEE
FRE, B A N UZHOT B F LI ES, BACEDR S Fx RERNEFS
LTCWBETHEHRENEZEDS, CNOLOMALY | B EZEFTES T,
OTAX| iOTAﬁuﬁT%75>DNAh‘7JMZ|§%ﬁ/EJﬁ“Z)L(Ba PEFE IS AWE Cld 7R
<. DNAICH#EMIIERT 2 IEBIEHERPAME L EZ D Z L NRRY T
b5 Ll T,

= NOND}-7 Jha %bf\NwﬁV@iﬁ%E&@%ﬁ%%ﬁ%k@Ei
HIZRBEICOWTCTOHI R, 7TV R baxT7THREOMOBREER L 4t
OTAL Zh b Db NORFOER TH L AIEEMHENRIE I LTV D, LW
OTAZZh bt FOEFOJRRYE Ch 5 LigimftiT s Z k@f%é+
IARPLITE ST 7Zeuy,

U bEZEEE 2, BREZEZEESE. OTAIXDNAICBEMICIER T 5 IEE
REERDN/AWETHY TDIZRETDHZENAETHDL EE X, 0k,
OTADE hZEXGRE LI AIIR LN TRY . AEKIEEROBTFHIR A
AIREZRFN NI L s | ERBR OFERIZEE DWW BRI A e L 7=,

FERNATMHEICE L T, £ 055N 7ZLOAELOR/MEIX, 74D
i AaMEEERERIC BT 58 uglkg KE/H TH 72, ZDOLOAELIZ, RiEE
f2#500 (FEZ10, ERZEL10, RA[FR 7B EE 2 s & LtLOAEL@*;FH
5) A L T, OTADIERMNAFMEIZET 5 TDI% 16 ng/kg KE/H & 7%
E LT,

FENAMEIZE L TR, B AMEIZET 2NOAELAZ EICTDIZ#ZET 5 Z
L L, NTPDZ v MO 2 F[IFD AMHERERIZI VT, NOAELIZ21 pg/kg
AE (E5E G-, 15 ng/kg AE/BIZHEY) Tho72Z &b, ZDONOAEL
ICRFEEAREL1000 (FEZ£10, {EARZEL0, FEAAM10) @A LT, OTAD
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FENAMEIZE T A TDI% 15 ng/kg (KE/H LRE LT,

ARICKITAHREELHET HEHBT, MEBLTWEEMEFTOOTAIGY
FEREFEMN2004F~2010F I TONT/R, =237, f v AX L ba—t
—, Faalb—F NRXZ HEREER, L—Xr, Ha—bt—, KHla—
b — K OVINEM D H50%LL EOSEE COTAR B S, T T hraik
AW 2 b—ra AKXV HEEF SR FElRER DR E L7V O—H
OTAZRBZEIL, 1~6i E COMEE TR H L o7, R ELZ 7750
N ZANTI1X0.14 ng /kg (KE/B, mIU A7 OIHEFE (95/3—&
XA NVE) TH2.21 nglkg KE/B CTH-o7-, 728, 20055F~20085121T
b= BT OOTADGYERERE DR R, BRELILIZB W Tl HRRA
il T o 1=,

UbEDORBEOHFHHERLIY ., BRIZBWTIE, OTAOZEZEEIIE Y A
JHEEBEIZBWTHSERE LZTDIZ FEl->TWa EHfEESNE Z &)
5. B 5 OO0TADOERS —MHI72 B AR N OREICERE LY KX T F6E
PIZIERWS D EEZ BN D,

728, OTAD EREAE TR D2AFTRMECIXRR2EEO BIEM RO
BIZAEF L, £72, OTAOJFLEORE L, [UFEZEOREZZITOT N
Ern, VR EEHEREIZBW THERRRICOWTDE=Z U 7 %1TH
LBz, HMEREIZOWTHRETAZENEELNEEX S,

<Atk DR >

e OTA DEFRICBIT BN AN =X LEHT BT —Z DINE

o OTA DA F~—N—IZ L 5FNEOZEFM (MikF o OTA & OMHY
TR DRI E)

o OTA ORFEFEIZHSOWTDEFIT — X DUUE

o RO OTA (FYFERET — X DINE
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<BE# >

[N Zayi)
4-OH-OTA 4- eRaf A 7T A
8-OHdG 8-tk -2-FT A X T T I
ALP TIVHY)KRAT 74—+
ALT TI=T ) RTUARAT IS
AMP T = VR
AST TANRTEXUVEBRT I ) N T AT 2T7—F
BEN 2V v R IR EE
BMD Ry F<v—7 F—X
BMDL BMD D1E%8 T FRME
BMDLio BARE DS 10%HE 0795 BMD OfE#8 T [RIE
BUN i IRFEER
C3G T =087 v av R
Con A arHFNY A
CYP v 7 a2 P450
DNA TA XY R
EFSA RN £ bt 22 e B
EndolII T RX 7 L7 —FIII
EPA KERERET
ERK 1/2 RSN 7TV EIR T —E 1/2
Fpg ANVALATIREYUIVUDNAZ Y avo—+F
GOT TNAI A TP alifig N7 AT — 8
GSH BT VAT
GST TNEFH L NT AT 2T —8
yGT yINVEZINT AT =T —E8
HDAC LANS T TR FT—F
HO-1 LA X1
HPLC EBRERE I O~ N7 T T 4 —
HPRT EARFYVF =TT =2 HRARIARIVIVE T AT 27—
TIARC [E B8 A ST RS RS
ICDH AV TR R EE SR
JECFA FAO/WHO &FEMINNMEFRFEEE
LAP aA T I ) RTFHE—F
LC-MS/MS Wik v~ s 777407 NEESITE
LDso FHEGEE
LDH FLEL K B EESR
LOAEL wx/NEMEE
LOOH EEE Pt R
LPO REE @ EEA b s
MDA ~aL YT T e R
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HEFR

A Fr

mRNA 54 RNA (VU REEEE)
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ol 53 FE C11H9C105
DTE 256.64
CAS No. | 19165-63-0
OTB ZALiN N-[[(BR)-3,45-FV & K-8k K ¥ -3-AF
NV-1-A % V-1H-2-_X Y BT -7 A V] LR
e R Ol o o =N LT =TT =
|\J\INJH/L = N-[[(3R)-3,4,5-trihydro-8-hydroxy-3-methyl-1-
) e oxo-1H-2-benzopyran-7-yllcarbonyl]-L-
H : phenylalanine
I C20H19NOs
HFE 369.37
CAS No. | 4825-86-9
OTC & N-[[8R)-5-7 mm-34-PFt Fu-8 b R ¥%-3-
AF 1A% V-1H-2-RX T 2 -T-A V] H
CaHs WR= W]l 7 == )VvT7 T = xF )
° o on o N-[[(3R)-5-chloro-3,4-dihydro-8-hydroxy-3-
N o methyl-1-oxo-1H-2-benzopyran-7-yllcarbonyl]-
cH, L- phenylalanine ethyl ester
ci Canm =V C22H22CINOg
DTE 431.87
CAS No. | 4865-85-4
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4R-OH-OTA 4 N-[[(BR4R)-5-7 nu-34 Tkt Fu-48Tt R
%3 AF-1-4F YV -1H-2-X o BT
S NaLRe | ) T-ANV] A NVER =NV LT 2= T T =
LJ\T\N H} ’ 3 N-[[(8R,4R)-5-chloro-3,4-dihydro-4,8-dihydrox
H ‘*\Ji)“%c y-3-methyl-1-oxo-1H-2-benzopyran-7-yl]
L i " carbonyl]-L-phenylalanine
533K C20H13CINO7
TFE 419.82
CAS No. | 35299-87-7
48-OH-OTA O N-[[(BR49)-5-7 m -3 4-2t Fu-4,8-k Fu
Gog DM ot o X3 AT IN-1-AFV-1H-2-R VBT AT
@\i,,i & ANV]IIDNAR =NV T == VT T =
H 10 N-[[(8R,4.9)-5-chloro-3,4-dihydro-4,8-dihydroxy
T i -3-methyl-1-oxo-1H-2-benzopyran-7-yllcarbon
yll-L- phenylalanine
533K C20H13CINO7
TFE 419.82
CAS No. | 82598-16-1
10-OH-OTA A N-[[(8R)-5-7 mr-3,4- Tk Fu-8-t R ¥ -3
e " EREXFU AFL-1-4F%V-1H-2- RV BT
\v-“ j/,,“\%\l(“\c, T AMBNVR=EN LT 2= VT T =
¢ Y K "l“**cuzon N-[[(3R)-5-chloro-3,4-dihydro-8-hydroxy-3-
cl hydroxymethyl-1-oxo-1H-2-benzopyran-7-yl]
carbonyll-L-phenylalanine
712 C20H1sCINO7
Dt E 419.82
CAS No. | 35299-87-7
OTHQ 22N N-[[(8R)-3,4->t Fru-58 Tt KaF -3 AF
S T Ol N-1-F % V-1H-2-_ Y BT -T-A V] LR
ij/ b o R ML T 2= AT T =
H \[ |.\ j.) N-[[(8 R)-3,4-dihydro-5,8-dihydroxy-3-methyl-1
]_; e -oxo0-1H-2-benzopyran-7-yllcarbonyl]-L-
phenylalanine
533K C20H19NO7
TFE 385.37
CAS No. | 205034-32-8
0TQ 4 N-[[(3R)-3,4,5,8-7 kT & Km-3- 2 F/1-1,5,8-
NU X V-1H2-_ T -T-A V]V R =
L R W-L-7 2= VT T=
\I 3 N-[[(3R)-3,4,5,8-tetrahydro-3-methyl-1,5,8-
ﬂjkﬁj:l/o trioxo-1H-2-benzopyran-7-yllcarbonyl]-L-
| ey phenylalanine
533K C2o0H17NO7
TFE 383.36
CAS No.
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5 TDI Z:R, BIREMEREDSAWE OFREEN S WA ITEEFBEEORE
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(in vitro BREMRER, in vivo BIEEERBOWIT L EMEDSEE R L)
WMTDI #HHT 5,

OFFEMITE T ITEI FEER ) O RN AMEICEET 5 NOAEL #1556 Z L3 T 5
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- RHEELRE TE| > T TDI 23k 5,

[ RHeELREDE 2 ]

Q&M H e h~DFMEL LT 10

OfEfEzEE LT 10

@FEN AMITH LT 1-10

OFMNAMEIZET S NOAEL #1525 Z LM TE R WGE IRV F~v—7 F—X
EOH %%+ 5 (National Toxicology Program (NTP) 2 k% 2 &R
TIEAETOLRERPAMENED bNDHGEZE),

2. TRNAMIZHT 5 EEEEOEENTHER] LHEHINIIHEOMH (I)
(in vitro BB CIIBMECTH B0, In vivo BEHRBROT — 2 "R
T4 CHIBT CE WA R L)
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—AERVEEEE T (EESMES) 2HRET5).

OFNA=y N A7 OFEHEFEIT, 1mg/ kg (KE/HOHE CEIEICHTED
R OFE LREORN AU A7 & L THEKFT 5 (Linearized multistage model
DAL slope factor: q IZfHYE T %), : OO/ (mglkg {KE/H)

OFNz2=y N RA7OFELE & HIZ, BEBHEIZOWTOERETCET
5, £1-. BEZL LT, BRAY A7 UL 104~106 A Y T A ERE 42 iT#
‘3‘50

3. TEANAKIZHT HEGEHOEEN RS TEOND, £z, BELNH D]
EHIET SN SZE O ()

(in vitro BrHmMERER, n vivo BEEERBROWTNTHLHALITEHMED
ain L)
BRI LCTDI 23 EE T, HEETLVEZHANTENIALZ=y U R T %K
D5,
OFNAz=y 8 ZAZIZONTIE, BPEDKEKTOFMEN Y ThHi
XZEDEESRT 5, [HEBEOKEKTOFEAM] TRNLAY A7 ZFak LT
RWEEIX, EPA SOMBEOBEFEOFMT — % DX LML ZE L, 4 Th
WIXZEDMEEZSRT 5, B, FHl2mENGEONTEHGEIZIX, ORI
WTHRHT A ZEETD (FHRICY A7ERNRLERGAIT. XU F~v—2 K
— X AW HEET LV (ERIMEE) 25T 5),

OFMNAa=y M) A7 OFEHEHFIEIL, 1mg/ kg AHE/HOHE TAEIEICHZDY
RORELEFEORNALY X7 L L THRLT 5 (Linearized multistage model
DA 1T slope factor: q IZAHHYS T 5), : OO/ (mg/kg K&/ H)

OFNz2=y N R OFELE & HIZ, BEBEIZOWTOERETCET

5, £, BEZL LT, BRAY A7 UL 104~106 | Y T A RE 2 io#
75,
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