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RWEEFERL, RMTZEZELNA DOHWI T T O i ERHE L LT,
A7 7 b A (OTA) ORI ETHL A 5556 L7,

M BRI L, (ANENRE, AdEEErE, dAEEEE, 1BMEE. A
M ATERE AN, BinEME, R, SRR T A0 TH D,

OTA X, A. ochraceus. P. verrucosum 25D FEDOEIZ L > CEIZATBREW CrE
HEINDINHOET, B, a—b—, a7, B/, A V&% 72 R4 T OTA
(2 X DB s S D,

AN ClX, OTAZ &5 L 7= EBREMFE D2 T2 W TREMENTR
DO, BB ESNE M OUNIRAE 21X, AR BRI & OER
UToABREA - AL, PRAIE OZEHE M OMRRIEE b A bive, 7> BRI ZITk
WT, ZNHEE~OOTAD AT &L OB G HBEKGFHTH D Z L AVUR
EhTnb,

BN - BB AMERBRCIX, T o WHEICOTAZR D& 535 & RITHEOE
EBEE MBI RS A LT,

BEEMERER TlX. in vitrofk Nin vivolZ B TOTAIZ £ U YR B )35
DHIVTNDN, BT DRIBNE R IR STy,

FHRERMPRIC OV TRET L7RER, BB a13. OTA X DNA ICHE#EEY
(ZVERT 2 3BEEm MR NAME THY . TDI % ET 5 Z ENAEETHH LB X
77

OTA DIFEM AFEMEITHOUNT BB I Tl BRI B TR S T-28 T,
74120 HEHE SRR 31T 2 BlEO JRIEAFREOR T X OVRHIE LRkl
DIBATHEMETH Y | fe/hati R (LOAEL) 13 8 nglkg K&/ H Th-o722 Linb,
FHESAFE 500 (FliZ= 10, {EAZE 10, AAlWin7e B fEE 2 fei & L7z LOAEL f#
A 5) %M LT, TDI % 16 nglkg {AH/H & 3%7E LT-,

BB LTI, B AUEICEIT 5 NOAEL %32 TDI 23 ET 52 & &
L. KEEZEFET 07 Z 5 (NTP) ©OF v b 2 FEREEN AMEBRIZBV T,
NOAEL /% 21 pug/kg A8 GA 5 [0#%5-, 15 nglkg AH/HICFY) THo7-Z &
5. FHEFAEE 1000 (7= 10, A 10, FEAAM 10) ZiH LT, OTA O3
DA EET % TDI % 15 nglkg AH/H L5 E LT,

AARICIT DR AT LTS, PR E% 7~ 50 S—k L Z A /L TiX
0.14 ng /kg KE/H., & A7 OWMEE (95 35— Z A /VE) T 2.21 nglkg &
F/HThoT-, BURIZEWTIL, OTA OEFEEITE U A7 EEE BV THAE
E L72 TDI % Flal>CTWD EHEESILD Z &b, B S D OTA OEEH—
72 HAR N OGRS A KT ATt R b D L E X B,

728, OTA OFRFEARIT, B2 5ET R TILERR HFAD R L OBMIC
EBRL, £7o. OTA OVFYOREL, KUFEEORELZITXTWI Ehb, YRS
PSR BB DWW T OE=Z U U FE(TH & & 1o, BRILHE C S
WTHRTT D Z ENEE LW EE XD,
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1. %4

RMWEZETERIT, VAT EBER D DR 2 % CR S a2 S %
1T 2130 B b DY TR EFREZEh 21T > &H 2 A L T\ D,

ZDBEAFRMFIT OV TR, BROBFE~DEELNRENEZZX OB D,
i B R DR DO EMED U b D KOGl = — X 2NFr 2 m o &l S
HHDODOHNG, BEEREZENMOEBIEENEGVEBZ X LND S O ERH
EHHAESPEEL, ERNOOER - HFHMOFEREXTo LT, &
MEZERERNIRELTWND,

2009 4F 3 HICEMNEZEEZEESTIE, 77 Fxv v Al [T4F =2
L=V RR=A"1 =) KO TREAF O FE (e R, BEe ) %,
H O RMEREENMEIT OB LTREL, (427 T Fv v A KONTT
FX =N ) — L RR= L ) — )] IZOWTIE, 1O - BARES R
A CTHERRLITI 2 L& S,

(Z27 7 FXxT v Al 1220V TIE 2008 4 10 H 14 HIZBME S 4725 9 [A]
MR - BRFEEEMIRES TOFRICBWT, [T4F =1/ — LK
=L )] OFBEOREMT AL LS, F17TRIOE - BRFEEH
FFiA< (2010 4 6 A 18 HEAfE) ICBWT [FFF =L /) — L K=
N /=) OFEETORY FLONRKT LI D, REMHRES)
OFEmLHMGT DICE T,

2. BTG
(1) EBREHE
BUIE, ZAEICBON T, BALCEMHAGERE BIZAEZ 7 2o A
(OTA) ZBI4 2 HUEEOHE LY 2 7 G4 5 BARR 72 B 5137 o
LTV UN,

(2) FNEZORHBIEAA K54 UE

OTA ®t FMEFFEFITFIZBH LB LN TWD, (R 1)

a—F v 7 AFRBRTIE, 2008 FIT/hE, KEKDT A EIZE TS OTA
DI KEEHEE % 5 pglkg ERE L TW5D, £/, Ehif# (Code of Practice)
E LT, MDY DOBS 1R OB 2 s (427 7 Fav
VAT IV TRV UK N a T UHEHICET AN EEE ST
(CAC/RCP 51-2003), [T A > DAY T bF v AT X DI5GB IE K VK
WU BE9 % Fhi i (CAC/RCP 63-2007), [a—t—DF 27 T hF 0 Al
K B1HG D I L ORI B3 5 FEhidt) (CAC/RCP 69-2009) &KUY =
AT DX T FExRv U ALK D5 OR;IE K ORI B3 % 34 #id) (2013)
ZED, FENT L TG RMRRER O Fhia 2 FEO)T TV 5,

EU Ti%, BEUAORMIZHONT HEMEE (EC HHI No.1881-2006) 73
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HEINTWS (1), &R 2

%1 EU OTA Z#f# (EC Regulation No. 1881/2006) (B 2)

& A e RILHEE
(ug/kg)

RINTEFE (2 A KRR EETe) 5.0
N T (R —7 — R RO a T 228m 1T
A0 FLIR A EE A S NS NFE LIS D N 3.0
N7 EERL)
TL7 Ry 10.0
JERI L7 a—e —B LT OKEEa—e — %R 5.0
<)
KEga—t— (f VAX 2 ha—k—) 10.0
T4y (5% EDY Fa—)1), BED A 2.0
TavwIA Ly, TA_— 2 2.0
TR 2—A 2.0
AR — 7 — KRR OS/ N 200 T, 0.50
LY AT R A 0.50
T
o a U
T RS 15
RV
i SR/
N ARV 30

(FF3E 7. FEETE. HA T2y 8—, (2014 412 H 31 H£T)

XY F7) 15

(201541 A 1 A2 D)

FREEREETIREY 15
o
HER, BEH% 20
H R (BB & OB 7 FE ) 80




1. FHEEMEOME
1. &, 7 FHX. HF=E. BEX
OTA 1. YE RuA Y7 a XA OERFRIC, TADOINVRX I NVEEN
LCT7 2=V T 7200 F 0BT 2 NG LD TH S, (B 3,4)

(1) {LF4
CAS(No.303-47-9)
i 4 :N-[[(BR-571m-34Yt Fu-8t RaFi-3-AF/L-1-4%
VAH2- R ET T A NNV R =N LT 2= VT T =
# 4 : N-[[(8R)- 5-chloro-3,4-dihydro-8-hydroxy-3-methyl-1-oxo
-1H-2-benzopyran-7-yllcarbonyl]-L-phenylalanine

IUPAC
i 4292 [[BR-5-7rr-8t RuFki-3-2AF/L-1-4F V-3,4
-k RaA Ve A T-INVR=A]T R ]8T =T N
Vg
B 4 (29-2-[[(8R)-5-chloro-8-hydroxy-3-methyl-1-oxo-3,4
-dihydroisochromen-7-carbonyllaminol-3-phenylpropanoic
acid

(2) %\?Et . C20H18C1N06

(3) HF= : 403.82

(4) BEX




2. YEBLEREE

(@) MER : EAEE LR D, BRMAIR P ClIhk@s e, 7l U IR Tl
HOELETRT,

(b) FhS 169 C

() HehEE : [al %! - 46.8° [c=2.65 mmol/L(1.07 g/L) 7 v v 7R/ AR

(d) % TF—4% IR 227 kb, UV 27 kL, MS A7 L KNS

o kBRI (NMR) A7 MLVO#ERD D,

(e WAt : 7unmdkiL b, =X ) —)b AX ) —)LROF L UIZAR,

(f) Z2EVE B ORI T T T 5, Wk 2 5 o Ul e R 7
U D AR TS 5 LRI 5,

(g) W&tk : WM LB < pKa=7.1 ThH 5, (BB 3)

3. EEAEY

OTA . Aspergillus J& M O\ Penicillium J&\Z BT 25O KREIC L » T
PEAEINDMN, HIZE>TXOTA A, #2777 h*%v > B (OTB), 47
7 h¥ T ra(0Ta) EOHRELZEAT O HDH, ZIVHERED I b,
BAGROFRENZ VDT OTA THY ., OTB BKIZH K B, FDOMOFEZ
I ESND Z EIFENTH D, KFEEMICHIT S OTA OB ARIGYOJR K
& 72 % FECRIRE O34 OVERE R AL FIZ OV TR 2 1T T, RITRSND
LB D OTA FEARE ITEE ) BRI E TR EEY L Ok~ 70/ dh
THEFT D,

OTA PEAHFEIL Aspergillus J& D Circumdati i To 5 A. ochraceus, A.
westerdijkiae }t (N A. steynii, FlavifiTo 5 A. alliaceus. NigrifiTh 5
A. carbonarius, A. niger AR ($51Z A. niger, A. tubingensis) i ONZ
Penicillium J&® P verrucosum ¥ " P nordicum Tob 5, AL ~DKHE
DIHGL, FNENDAERE, EEL R 5 RBEM R ORSOR RN, PR 5
MO ESRME (RE, BERE) I2XoT, REJBRS,

b Aspergillus N Penicillium (ZJE 9 % OTA PEAEE O3 FEIZ DUV T
L, ENENEMELR R EZ R TEEOFEAIZE STV D,

Aspergillus J& Circumdati §ilZ>WCliL, £9 /7 7 U 4T A. ochraceus
IZBWWT OTA PEAR R SN2, 1972 FIKE (B 5)IZT, YRR
SV T2 A. ochraceus B RE (Circumdati §i) @ 9 f&iH 7 ff (A. ochraceus,
A. melleus, A. ostianus, A. petrakii, A. sclerotiorum, A. sulphureus O}
A. alliaceus) =2\ T OTA BEAREDPHREINTWNWD, ZOTHOS L A
alliaceus \ZOWTIX, ZDRIZ A flavus 72 E DT 77 v VBEAREDTE
95 FlavifilZB I <C\\W5, 728, A. melleus, A. ostianus & (N A. petrakii
D 3T, T OIREET OTA EEAERR A RV Z R SN TV D, E 7,
A. sclerotiorum KON A. sulphureus (2O TIE, B TORHHEE RO
< OTA DEAERBENTH LT, BT O OTA {GYRE~DF 55307
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WEEZ LN TWS(ZR 6),

Fa—b—H O OTA HHRICEET 5 L Shvd A westerdifkiae Y A.
steynii 1Z7>>T A. ochraceus \ZZ £ THE Y | HiTlZ72 > TIERERI R FFE O
Ep7eENE & BT, ARIREDZERIZL > T, A ochraceus & XHI S5
L9 oT2(BH 6), LIchi-> T, THETOELL D OTA BARGRIZET
LA TlX, A. ochraceus DL DHIZ A. westerdijkiae, A. steynii N6 F
NTWAAEMER S D, ok, M7 7V oG Sz OTA BEAREIX, 7
[FIE SNT=AER A, westerdijkiae & —E L=Vl TW\Wb, HARTIE, 7
R R OB 6458 UT= A, ochraceus 7> 6 Fc )l OTA PEANHIE &

W 7)., IRWT, EPEXRNLEEL T A ochraceus \Z->U T OTA pEA

N BT (BIE 8,9, 10),

Penicillium J&® OTA FEARIZRET D&M OMEIL, 1969 FIZh T X1tk

WTANDLIBEELT- P oviridicatum ODERIZ LD HDTHDH(BHR 11), £
D1k, P viridicatum D) OEHEEIZOW T, SEOEKORE A T
R, AFHESLEE OO L @ffﬁ BAFONZ OTA O B U => oAk

OBER GEE) 76 3 BEICH T, OTA L MU=V aEALRW P
viridicatum 17, OTA £ KV = /@Fgé;i’EJ: LA, T, BEREO
% FE L3 5 EME % P viridicatum 11, OTA OB DOFEAZ £ L LRK
NI HEFE LT DERM A P viridicatum IIL AL & 7358 L 72 (B 12),

197941272 YV | P viridicatum II1 2113 P verrucosum (2% S 7= (& 13),
1987 FZi%, IT ALUZHSW T P verrucosum NIES4 & ST (2R 14), L
7o T, ZOEMETIE, OTA 24T 5 P viridicatum |% P verrucosum
IZ—fESnsZ L brolc, &AM, 2001 FFI272 Y P verrucosum @ OTA
FEAEEIZOWT, ZRREMo e 7 4 — L ZRICHBES SN ER, P
viridicatum 11U ZFEYS 5% OTA- > NV = U pEAE % P verrucosum D FE F
L, NI RNZHEY T % OTA DAL ELAT HEERFED P nordicum &3 %
ZE L EN(ZR 15), s, MR IEERE T X R - X 7 v — X FERERH (YES)
DEFEEIMO O DOE NN L > THRAITE D L& TW5,

PLEDEBY OTA A Penicillium D53 FEIZ DWW T, ZBENRBO HILD
72, 2000 FELLETO OTA FEAEICOWTIL, A. ochraceus D & FIEEIC
AT ET ORERD D,

HBFETIE, ARMNREWE GO T, P verrucosum |34\ Hilsk 0 %€ 4
TAEEINDIEBIAD OTAEIRTH Y . P nordicum 13 FIZERNN LT
‘—Xfctk@ OTA BYRE SN TCW5B, P nordicum (3@ % > /X7 CTHIRE D
mb\@guu G0 v, ARIR (15°C) R 20% D ERE TH AR IR

“C&;“é(?%%j 16), YES HiHilz 0~8%Hi 4 Hhl LT OTA FeA: % 3-~<7- 5
Ry IR 2% 0D & 1T OTA FEAEN R KR ERD | WAL THigne
%‘0) 2 THoT(BH 17), £72. NAOBRFGERIZIB W T P nordicum @

24 A ochraceus E 15995 Z ENHE SN TWH (B 18, 19) .
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Aspergillus J& Nigri iOEIZOWTIEL, WINHEFTNREL, BFEEA
~BEOEEZ L, OTA FEAICK T % @ik & 2RI O 2 K OERIMR
(xS 2 sRODREIMEF O PR RE S BB L T D, Leaio T, LIFL
IRV EEFREFICB WX, By OB EERE (black aspergilli) & L
TN TND, ZOREMBOHR T, A. carbonarius IXLLRID HAMEIZ[RE &
NWTCWFETH S0, OTAEAIZEET 2 EIL 1995 FE 01 m ) Th 0 (B 20),
BT R UA VAT RUEREOT LT RUSEORER I A =
—b—TICBITEERGYERE & LTRSS ND Lol oT,

2000 FLIE, A VAT RUBRKE T A D OTA HIRIGYIZEE LT,
BRIV RH N AL 2 T T UAROA Z VT Zhatd &3 2 HhiEn 756 E
A=A NZUTWRNEKRDOT A T R AFEMICET 5 FEEFA D Fhi
S 0Bt S 37z A, carbonarius EREN T I H R T 72 OTAFEAREZ /R LT,
(R 21,22, 23, 24, 25, 26)

—J7, a—be—{EmTIX, BK, HE7 7 LKOT 7 U I O 800 m LA
T OB CHE; S D 7 A X A. carbonarius DEGERN S ST
W5, a—t—RFETD A carbonarius I DR[ESMIT. BIR L BERIC X
5T Y | A CEEE O 22— b — A FEMN T H¥EH 1,000 m UL EOFEHIT
BWEESNDT 7D a—v —TlX. A. ochraceus, A. westerdijkiae. A.
steynii % DOMFZIERE D OTA (FYOERK E 7> TWWb, LonLans, 7
R X da—e —3C OTA EARENBET 2k ChH-TH, B, U
T oy, FEMEREDORBEM TIL A carbonarius DHZFEIME L, OTA 5
e~ D53V, (B 27,28, 29, 30, 31)

A. niger FEEAK (A. niger aggregate) L. A. carbonarius & H:\ZEGHT
BT Ry kNa—e —IZRERET D ENEZWMN, A carbonarius 10
LM EERERH D | IRFFICH A M LT 5, 61T, & 2 1TRT LD
\ZBJH, BN TN ELEEOR WM OVEMEHNIHAT D, £7=. A niger
FEARIZIE. A niger DIED>, A. awamori, A. foetidus, A. tubingensis
ENGEND, IO OREIIFEFHICHLBRFOICHIEFICELBL TV
72O, ZHVE TO OTA G YERE# A CTld, A. niger EEAIR L LT 4,
FEARICEL DL LITFEH EEL X ZWEDORMERH 7=, L Uik
ETIEYA AT B0 OSERORIEICB W TR SR & 5 %H
ENTHSE AN v, A. niger & A. tubingensis % B3 2 g B b 8RS
SNTW5%, (R 24,32, 33)

OTA HSRIEYLICR L C. A. carbonarius & A. niger FEAIKH 5\ T A.
tubingensis D\WT RS OTA (FYREIZHF G LTV LN aflET 5 2 &
ITEEL W, PN RO 6 NEOT RUSRICBIT 2R a v U EEED
DA E 7 R @ OTA (54 & ORHEMEZ A LR 6 RO K 9 72 A3
BT o TS,
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1) A. niger AEARIL, 7 N7 REOBRBRE DR TIZB W TER L 22 5 H#E
THbd,

i1) A. carbonarius DFAEZFIL, A. niger FEEAE LD 2~3 K< . lEdA N
SUHEEERIZ 2T CTHE I 5,

111) A. carbonarius DA FILER & BRI L A1 E O & W o 72 R HHICE
I, HEMSGMEZTRDLE, A AT pbI—a vy EHEHO T 7
A AL T TRAEDHM L, ]Gt L OMERA LD, (B 23,
26)

7 b oBfE S ivic A. carbonarius, A. tubingensis & (N A. niger ® OTA
PEAZ IR T D12 OITERRABR 21T > T2 R Tld, A. carbonarius |ZFE ]
TRED OTA ZEAT HHEERPIEFICL RO L, T TOBREERIT A
niger FEAIR IV ARV, A. carbonarius I3 7 KU O OTAVEYIZEBIT 5
FHELHTH-T-, (B 23)

ZDIEMNT, Nigri filZlx, A. lacticoffeatus. A. sclerotioniger<® OTA
PEAREDBANONTWAD, 7 Ry a—e —G 0 OTA (5% ~DE 512>
WTOFGRIERPFTFLN TV, (B 34)

®2 BRICBITDFIVI XD UABLRICEET S
FEL Aspergi ! lus @R Penicillium@M U DIELE

[Egid SV o1/ HBRAY 53 Af

Aspergillus &

Circumdati &

A. ochraceus B, BN LA, brEra R ~EVE
. OBEL I, FERL A4 AR, RS

V—7, 7 Ru, ipRE =
—b—5., ©YE (hoBH
) . BRI,

A. westerdijkiae

TA ALF VLI A FRE
B, &R 7Ry, 23—k —

5

KE, I—avX ET7IUN, A
ATIT)V AR, FA, XA
HE, A=A J7 U7, 7TV,
R AT T

A. steynii aRX FARX, TR, a—k AA[L U ALK, RAVT A, X
—5 A, XhFLu, FE, A=A LTV
TN Fw, TILBTF
Flavi &

A. alliaceus™!

ALK FEH ATFP7 X
v xX, ==

KE, Axva mwEH, AZV7,
TNV T HER, AR, H
E, A=A+ V7, ~b—

13



RS F2RVG YA B 34T

Aspergillus J&

Nigri §i*?2

A. niger FEE K3 B, BN LA, by Ew o JEE~BGE
T, OHHE, M, FR A AR RS

fERTFE-TR (T FU, b= b,
=R F¥, == T ) | R
RFE, a—b—H, DHAT,
BN, REMNLIH,F—X

A. carbonarius

B, bvwnoay, FEEHE,
FEp, XY, TRY A
FTU | FERE a—bv—§
(e 72 4F8) | WA

KE, F—avo] (ML)
Fa=T H—F, FAT=VT,
EEBTIN N IV NN GV N SV 4
A, XbhFAL BR, A—AFTY
T TSV, TAE LT

Penicillium J&

Viridicata &
P. verrucosum

B, BT, Py En o
.V HAE, AR F, B
MOMESEE, F—X, 7 U — A,
r—%

IR (RFl2%E 5 Hh)
KIE, AFH, w7 d—ny5
AA, 740

P. nordicum

LK, w3 X, AA, AR
INTdh, IR, A, Uy A
F—X

HFE, TYV—rF R, d—ay
RO AVRRYT BR, A—A R
U7

*1 : 22T Petromyses alliaceus
*9 B oy Uk v HERE (black aspergilli)

*3 . A niger FEEAIKIZIZ, A awamori

A. niger, A. tubingensis7¢ ENEEND,

4. REOEE

(A. citricus), A. foetidus,

OTA I%., 1960 FROYIDIZE 7 7 U B IZFIT DA AHOHREEIZET 5
TR OWIRIZB N T, BBEEEDPDROERERIC TR a UL
7= Aspergillus ochraceus (2004 412 A. westerdijkiae & FIRIE) O &
L CHR I, 1965 FICHBEN OFEEREN SN TS, (M 35, 36)

OTA |2 X D REW O RA)O H RGO HE 1L, 1969 O KE O b v E

2 aNIOWNWTTHY (B 37,38), £k, AR CEELOEEHTOH
IRIG GBI HE ST (B 39, 40, 41),

EHIT, 1974 Fi2Ea—be —1, 1990 FFRIC1X OTA (HYBdE & ikl & L
THREHEPESNIZ E— )L DIEYL(B IR 42, 43), 1996 FEIZ T A > D HIRIGYLH
G )P FEINTNWD, o, BINZBWTIX, Ty ~v—27 72 EDJbkk
THRAEL TND T X DBIEC /NI UREETHRA L TV D23V 8 50 B
JEOHEKRD—>TH D LB I TV (B 45,46, 47, 48), Z L5 OARIH
5. ZHIVE TITHRASEIT I TRIR 2275 Y FEREFH A 00 590 A 5 73 E S
S, OTA OHFAIZRIBEYLERENNH SN STV D (BIR 1, 21, 22, 23, 43,
49, 50, 51, 52),
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I, ZEHITFRLIMEOHE
K"FIHR, FAO/WHO & RN EMZEE#E (JECFA), BN &M%
2B (EFSA) K OEBEN AMFERERES (IARC) DOEREZ2 22N
T2 ERBFER AR LT,

1. EBRMZICHITAARNEEE
OTA O E 2RI 2 X 1128 LTz, OTA X, & DO —HLE TEEN
K& S D OTalZ KRS A (B 4), FlE&L O TiX, OTA 13K
ikl 7 7 I U —Th o 7 1ah P450 (CYP) Tk vigfbsh, DET
HDHMN. OTA ORRLRBIINED LN TWD, ZDIEFE)D, =F LT AT )L
MK THDHA T RF v C (OTC) FIT XX NF T T R
NA FrXx /v (0OTQ/OTHQ) . MEHREHATHD OTB KA 2 7 R
B (OTB)., 77 huEg @F‘aﬁﬁ” FHER DAL (OTHQ-GSH,
OTHQ-N-acetylcystein, OTA 7' /L =¥ R&) 45 fEx 72Tt an s &
THHREN S H(SH 53, 54), £/e OTA ORE(LAMESEER 1I1TR LT,

/ [y |y L \
@\I LN i
0 OH 0
AR
0
5k AOTA) “oH,
Cl

(BB - &0 T
F o5+ (0Tw)

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

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

-

1 95X ADEEHABIRR
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(1) IR, . KB, st
@ HLETORSE - Ti

OTA /X in vitro T7 v b O, + B X IZEGORE T Rr— &4t
A v FaX—a 352 L8> T OTall KR S 7= (2R 55),
F72. OTA 27 v OB IIBEHOFRES F— b A v FaX— g
T 5 & 6 Bl TKI 50%78 . 12 R T 85~91%7% OTolZ MK 3R S iz (B
M 56), — 5. 7 v MNEE(ESR 55). 7 v MTFIE(EMH 57, 58) 3LV X
lf(ZM 59, 60)DHREY R — k& OTA |2/ v F2X—2 a3 LThH,
OToldMH X7z - 7z,

ddY ~v A (M, —&% 5 VL) T 15mg/kg @ OTA #MEIEN&KET 5 &
OTA %, Ml & ARV K OV MG ~TEER L7, Il TiL OTaldfiit s 4
OTA I THE TSRS D LB 2 bz, (R 61)

Sprague-Dawley 7 v b (I, —#£ 12 JL) |2, 2.7 mg/kg {KED[14C]-OTA
%%%HE?I*H%ELL OTA & OTaZzHIE L7-AE R, BB OREG & bR < &Rk

IR E o ZOTA TH Y, OTalETEM ML OFERG TO AR S 7z,
FEHBIL, aﬂ%lﬂwﬁ-% OTA DHIKGFREENTFAET D B Z T, (B
62)

Sprague-DaWIey Fw h (M, —HBE4~618) ZHWT, OTA DENZEH

BT 58 MO ENOMEEORENTHONI, A ~A &R
1&5?& x A~ A BER RO A~ A VIR G ORBRC 1 mg/kg
REO OTA OG-, 5 HHOBEWMF, TR OPRFICHEN S
7= OTA KO OTolI I REE T 68+6 pg M 1¥N41+6 ug ThHho7=, — .
FAA PG RETIZ 111514 pg KON 21E2 ug TH Y . HEN CTHE
BILLD OTA 226 OToa~DIKRGENLE S NI EE X bz, £z,
I A~A oG REOMY OTA BEIIXEEICE_FEIZE -T2, (B
& 56)

U DF 1 2. 3L 4 BENENONEM E OTA %A ‘/ﬂe:«\“—ya
LT RER, B 1~3 BONEMIZ OTA 725 OToa~DINKSFEREDFRD 5
Wiz, —J7. F 4 SNEMZ BT, IAKRSERRITRD b o 7=, In
vIvo [IZB W TCRIBED S ERET 5 & | B TR 12 mg/kg &£ TO
OTA ﬁif\ﬁ’%éﬂé EHERF SN (2R 63, 64), HINMEEOAEM DL,
EMEEIZ LY OTA OfEFRRICEITH 503, 7 OF 1 HiZidfde o OTA
%ﬁﬁﬁﬂ“éﬁiﬁﬁ NHDHZ ENDRIN TS (ZH 65),

b o (MERE N OV BEECARH) 12 bmglkg RO OTA % IREERE 5 L 7285 R
5 1% OF 1 Bz OTA J Y OTaAS 58D HALTZAS, LI
Fe b, OTAIXIMKIZET AN EIND EEX LN, (B
& 66)

OTa~DNKGFRICEEG T HEERIL, VI KOT v MIBWT, BRI
BENDBERTOHDLINVAX I RXTTFHX—BALXFERNI TS THSL T
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EDIRENTZ (B 4, 67), L L7 n, OTA OMAKGHRIZBE G- 515
WNIRAEY SR DBE R ITRE SN TWVRV(BIR 56), NOFDO—FETH D~
=3V VBRI, In vitro THIVRF I R_RTF X —X A OEEH G ZHE L,
OTA DHNK G fig 2 i+ % (2 68)

@ IR
a. R4

OTA OWIENL B T7-»Z, Wistar 7 v b (., —#£3JC) OFD
W3 SIS S SR D it 2 4~8cm DF S TR - B L. TOMSE
WHEIEPNIZ 1.17 mglkg @ OTA Ik 21N Lo, TEAN b 3025 10 734
FIARIM A 31T 5 OTA DI AR EE 2 HE L7ofE S, OTA XIS
BRI END Z ERFED BT, (B2 69, 70)

Wistar 7 v & (B, PEEARB) o+ “FEEMNIC 0.33mg/kg (KB D OTA
BRI DL BHGEOK 60%03 5% 8 FELINICRIX S vz, Mg
IZ OTA OIS e o7, (R T71)

Wistar 7~ b (B, —#% 15 JC) IZ 2 mg/kg ® OTA #fkO0&K5T5 L.,
NEHHIZ OTA NE D BTz, JHHHF O OTA EEIX 6 K LINIZ 1 pg/ml
U\J:J: 720, LA Lo, OTA &5-% 04 24 R L, HoZ

N (. —RE6 L) OF XTI+ IEBICEEEA LR, &5 24 H#F’aﬁ
f(ﬁ IENENEGED 1/3 XX 2/3 il o &S, AfERIx
v MZEBIT 5 OTA OIGIFEEROFTR EE 2 65, (B 72)

Swiss ¥ 7 A ([, —H#EH VL) I OTA ONKSEM THD T 2=V T T
=% OTA L2 1001 DN TROEKGT 5L BHEENHD OTA ©
WIS EEIN U 7o, B oD 12 WEHICL Myl L O © OTA IREN 7 = =
VT T =B EREL L, ENEN 8 AR 4 EEVMEE IR o T, T
=T T = oEEHOME OTAREIZ A2 RS Rho T, (R 73,
74)

b. NAFTFRASEY T 4

Z v M 8.6 mg/lt (K 15 mg/kg AHEIZHHY) D[1C] - OTA %% 11 #
HUIERER, "AFT XAV T 4 VIE56%THoT- (SR 55), 7 X
0.5 mg/kg REI NIV VXK NR=U h VU IZ 2 mg/kg AED OTA £ M #
HBAEDNSAZTT XA Z VT 413, TNEIN66%,56%K N40% Th - 7= (=
M 75), =4 . HA Y XZ  NIH-Bethesda ~ 7 % (Jf) . Wistar 7 v b (/)
MO 50 nglkg RED OTA 2R A& G- LR, "M AT XA T
U 4 1E. TAEI 1.6%. 62%. 97%. 44% K%K 5T% Tl - 7= (BB T6),

D B GEITT DB IMIE TR DREMEOREDEIS TREND,
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OB il
a. MITFRUNVBEEDEES

OTA X ULF MR CTHRSICHIE T V7 2 LA LR A,
t hEOYT v FT0.02%, VLT 0.08%, v~V AKOT X T0.1%, HAD
XF7T0.2%, 24 T2% Th-o7o (] 76), £/, MEKIZHBW T, EBE
FED OTA 23t S V7= (&8 77),

THE =T RIROTy hOMIET VT I TKEST 5 OTA OFEA T
X, FIE4 7.1%x104 moll, 5.1x104 mol! & T) 4.0x104 moll TH-7-,
MIFT VT v ROEOMOIMIE T O &S IR Lz OTA X, frx IZifF
B OTA 720 EHEICHZ» T~ &b, (B 74,75)

TV UAES OTA 28 OTA OENEIEIC G 2 D BB ETHRDLT-D, T
IWNT I URET b (W, 8 3~4 L) K OZE DR AR Sprague-Dawley
S b (M, —#E2~4J0) |12 4.1 mgkg KED OTA BEIRNES S,
5% 90 7y F CingEp . R L ONEHHF O OTA BENTH O, BE
BT R TIE, EG5H%ORE O ICPE S5 OTA A TR . M iEh
OTA JEEE1T# 5 90 312 50 pg/ml 72 - 7=, MmiEHTITIEL A LD OTA
NIJET VT I EfELTWe, —hH, 7V 7IVRET7 > FTiE, OTA
B GZICIR K OB 2 & B3I P S 4v, AU ko Tl g o bz
OTA EEITAM L TG 10 531%121% 0.5 pg/ml & 72 -7, W78 OTA 1%,
JrFfigt M OV gk (2 Fs W TR EE AJBCIZ 30 & - T s 2> © B SRR HR i HE:
SN, (M 718)

Wistar 7 v ~ (. —#£9JC) |2 4 mg/kg {KF/H® OTA & 0. 10. 20
IE 50 mg/kg RE/H OFEMEERFIO 7 ==L 7 % 3 10 AMEE SN
77 7=V 7 H 0% invitro TOTA L T I)VT 2 U OFE Z i a R H
EILH BT MIBWT, Z2= AT XY U AFAE T T OTA 1 LY RV
PE&oR L, 50 mglkg RFEEGREICIVT LDso fEAS 33 725 21 mglkg ~ &
HREIZHEAD Lz, (B 79)

OTA LH5ATHE M XUXT X OMsER % /X783 in vitro THRS B
oo TORER, TNENOMFERIZT LT I K0 OTA & VB2
AT REEDE ST (U8 20kDa) 20 bz, fAEKiE., & A
KOREIE R T TH 2.83x1019mol 1 Th Y 7 X HEKRDORFEER T 77 0.59
X 1010 mol1 Th o7z, Z DORFED FE 7 1~D OTA OF AL, Mg+ OTA
TR 10~20 ng/ml CaFI L7z, EF 707 I difgE OTA R E 25K
100 pg/ml LA ECfafn L7z, (ZH 74, 80)

b. #ARZRE &+ R
OTA 23R S 72 1% O & UM i 1 > OTA J O OTA G D7k & i
X, BB, &58, &5 Lz OTA 28 BARGSHamfE H 2>, fidg o
mF L O E RS, OTA 5, L&ATO OTA KRG OEIEHIH O &
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SEIKAFT B (B 8l), OTA O N AW L #7pn Z LAl
ENTW5 (£3), ZoEWREMZEX, OTA OWIGHE, MiEthcor—
JE, TNAT IR EDOMIERES FOREEES., PEHREEOEWIC
L5 (B 75, 82),

K3 EREBYEICETEAIIMEIU A DFEE

fit P (R ) 2 FRCHK
=U kK 4.1 (= 75)
A7 6.7 (= 76)
<7 A 24~39 (= 83)
7 v b 56~264 (14 76, 84, 85, 86, 87, 88)
7 X 89~144 (Z:H8 75, 89)
F7 77 (& 90)
P 510 (= 76)
t k 853 (&R 91)

HERE O 5% 0 OTA ORKIMFEEIZ, =7 ~ U TiX0.33 FfH# (S
M 75), 7 v N TlX4~8Kf[Ej#& (2R 55, 77), 7 ¥ Tl 1 R[4 (SR 75)
7 XTI 10 Ktk (B 75) ROV T U Tl 2~4 R (SR 90)IZER YD
bz, £, T MTERT DB, A OV C O - 5 IR B 1
AR & RIERIC 4 RELAINIZEE O BT (2 55),

C57B1 ~ 7 A (M, —#E4& 4 PT) 12[14C]-OTA % %9 200 ng/g ARE D H
BCHIRNEG L, BEFIZ 1 BT R L TAH— T V4T T 7 40—k
IZE D RS 7, OTAITMEFIZ 4 BMML BRI 5 2 LR E
Nz, ZOFREGETIT OTAIZTICH VXTI EITHA LTEIREETHEET D &
Bz b, (B 92)

Wistar 7 > b (B, —F£6L) | ’[14C]-OTA 75 86 nglg REODOMETH
EIEFIRN G- S 4L, 1IET DR L, BRI OTA O OEALBTHR S
oo 24 WEfE DAL, Em B BEE - F2JE > e > O - B ek >
HER R - BRI EE > - BRE>SBHOIETH -7, (B 93)

F344 7 v N, —RE4 DI 1 mg/kg {RED[3H] -OTA Z & O 5 L7=
F%‘% 5 24 BRI 12 OTA A AETIC 14.0%. AFIEIC 1.3%. BlEiZ 0.3%
o b, gk OB Tl 88%ui75>5f%ﬁu§m OTA ThH-o71-, (]
94)

Swiss ¥ A (fff, —#&£ 5 JC) |2 0.11ug D [BH]-OTA % &ir 6.61pg O
OTA Z NG9 % & 30 /32 I3 H K OGN A 2 [BH]-OTA 723
RO LT, IBABHHFIZIE DT, BG 1 REZIC OTA 523 i il &
72Tz, I OTA IR EEIT# B 3 Fff#E THRemfE & 72 D . DR H 7R
DL ZITHES MR b, Y EBYMOGITHEEREZT T 52 LR
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FIIVERETDHEZDL D REDHBOBINIA N1, (R
73)

ICR Swiss ¥ A (Hff, —#£ 2 L) (2 25 mg/kg RED OTA % H.[a]5#
RORE LRICRE, 8. /M. BBAL QAR Y L, OTA O44h
%f&‘ﬁ%ﬂ%ﬂt%ﬁﬁ CHRANTRER, BEE 15 014D 6 B £ Tl OTA 28
PO HIL, KERSY X ITAL IR A S ORI AT 9~ 2 23, A PR A H
fad, ~> Lb—TOHifE, R—~ U IREKUSRERIRIC S 0230 b,
HEE L BRI OTA IXRD /e oo 7z, (B 95)

Wistar 7 > & (., 2 5% &0 6 #n) 12 0.5mg/kg KHE O OTA % —H
—[a] 6 HRIIEIEN S L CBIBRE O OTA IBENHI SN, AT v b
(2 khin) TIL, B O LI DN E N g K OVE D OTA RN & < |
H@TT&\L):@NDMLWVEFT&;OKO HnZ > b (6 Fi) TiL, FLIAEH
O OTARE N bEL . WNTHENETHY | BIEINE L O EDORE

TR o7, (0 96)

Wistar/AF EOPS 7 v & (M, —#% 12 L) (2 OTA 7546kt % 28 H
fab- L. Bl LTS o OTA IRESFH <5z, 7> kD OTA F¥)
EHET 146.1 pglkg KE/H TH o7, BT L ORTFIET > OTA #E D
R EAE RS T E N 79.4+31.4ng/g K (X 73.7+31.3ng/g TH -7,
(#%HE 97)

74 (4 M, MR EBVE ) OME) 12, OTA 1544tk (120 ng/g k)
Z 4 GG Lokl Lmﬂm&z}ﬂﬂm@ OTA JREZWE LT AR, VERE
IZFNEH 12.49 nglg KTV 1.02 ng/g & ATl L 0 & Bl T\ MER 3R
Hillc, (M 98)

F344 7 v & (MEHE, 10 OV 15 #HER) (2 0.5 mg/kg (KO OTA % HilF]
SRRSO E L, 5% 12 H2 S 2 00 B £ T2 3 BT ORkE
P & 7% L TR L OFI R o OTA BE A @ik 7 v~ 7o 7 4 —

(HPLC) THIE L7=fER, Mkt o OTA REIXIFIFE Loz, M2
IZOWTIE, BRI ST v N T, REEIERE (Cmax) 23
KU BHEICEBNTELS, HERICHEE S ETWRWT » h T oM m )
Wb, F344 7 > N (K, 8 Wi, —#E 10 PL) |Z OTA (0.5mg/kg &
HEw/H) & 7 E 21 B, —H RGO &G L% OB & g%
FAE OTAREIC Y, RERERIIR-T-(ZH 99),

F344 7 v b (ke —BE% 3P0) 2 0.5 mg/kg KE (22— WICHEAR)
? OTA Z B[RO G L7210, IR 12 R FIR TN S hv7e, F 72,
524, 48, 72, 96, 672 TN 1,344 FFBICERED T v Fa2 E#% L, M
. TPl OV g2 8RB L. HPLC XXk v~ 77 7% 7 NE&y
Mrat (LC-MS/MS) %ﬁﬁmf%ﬂ%ﬂ@aﬁﬂqﬂw OTA K OZF DRI 4y
Mraini-, OTA LIFMZ Z OTa3 i@ bz, JRFIZ, LC-MS/MS @
ITRER LD ?&méfmt OTA DANH Y — AR R — X#@é\ﬁ:ﬁ%m:
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B bR, OTQOTHQ. 77 hBEDBZ L= OTA, OTA }OXED
R THD O0TAD T VETFH L AGHRIRE TV v BRI S
2o Tz, OTA O RKMAEFIREIL, HETIX 48 %I 4.6 umol/L, M
TIT 24 BERIF21Z 6.0 pmol/L T o 7=, IiH> 5 D OTA O id—REE
RATHEV, HER OMEDIMAEH OTA OMHIIEZ N Fh 224 KON 231 FERE
TH-o7z, OTaDMBFEFIEEIL 10~15 nmol/L &K o 7=, iflEo OTA
BEIZ MO TN E T2 h 12 pmol/g fMKkLL FTH - 7=,
N> OTA JREE TG 24 FRE 12, HET 480 pmol/g fHfk. HETILZ D
1/8 Th-oT-, OTA R, IFigd v B CTE <, Bh 24 FEfOIET
NI 5B NED OTA BEEEIZATIED 20 (52 TH - 7=, AT, BHEdkic OTA
RIS 48 FE B I L TR0 | 5% 672 K B 113 RS (2
pmol/g) Kiiti T -7z, OTalTHlEM CEEFIZITRO bR oTo, (B
& 86, 99)

F344 7 v ~ (B, —FE 3 P0) (o2 — A L7- 10 mgkg (KEO
OTB % Hi[a X% 2 mg/kg RHE/0] (M 5[8]) Z 2@, ZHZiim
Bl DG L2%ic, M X OmiE+ o OTB Kk NZ O #tw %
LC-MS/MS ¥ O HPLC T/p#r L7z, i & OSHRE T 121E OTB O &34
M7z, s, Bhigd & OWTET o OTB IR, Halk 54 72 K
HiZIX, £ £# 3.8£0.8 nmol/ml, 232.6+44.7 pmol/g & T 245.0144.7
pmol/g, 2 WM& L% 72 Keff] B 121X, £H24 0.720.2 nmol/ml, 42.3+
29.4 pmol/g K ) 61.828.5 pmol/g &, &k & FFIRIZ IS 1 2 I EE M RIFREE
Toh-o7= (2 100), —J7. 0.5 mgkg KED OTA % H[a5RHIRE 0 % 5%
72 WifEI B o M sEF . Bl R OIS o OTA IREEIX, £ 24l 4.420.4
nmol/ml, 271.9+92.9 pmol/g & X 0.7+ 1.1 pmol/g T - 7= (R 86)= &
N, FEEHEOIE, OTB AEEHICERE LENZ £ %0 OTA & OTB D7 >~
NMENBVREDFI S, WL AW OEEDOZEIZEE L T\ 5 & & X T-(3 K
100),

F344 7 > b~ (., —F£3V5) 12 6 mg/kg KEO OTA (KIEIK) % HiA|
RO U7 mb R, Beh4% 3 RFRILANIC ISR EE N ek & 7e 0 | e 51% 4
H & T 50 ug/ml O i AEHIRE A MiRF L7214, 28 H H & TR L
T2o ZOWIMORINL 7.57 H TH -7, F344 T v + (I, —#£ 3~8 L)
IZ 5 mg/kg fElD OTA (285 pg/kg K&/ H) % 2 4Ff#A 5 L7=HA 1213,
BeH-BRAR D 3 2> A B LAREIX OTA N 6~8 ng/ml & ZEMITHE
B Lz, (M 101)

F344 7 v & (HERE, —#E4% 3 5) 12 0.5 mg/kg {AHE O OTA ZH RO
Feh L, MR & Ef2 OTA OBNREICE 2 5B BNFHLNT-, Fi (10
FHY) L ORE (15 W) 7~ b Of @i HRE L, 5% 6 kF
MW, ZOMORETIIEG#% 2 B & 7p o7z, X, A CEE O M X
DEWRE LT EEICELE, ADNTOSMABIIREL L bIcHEIC L
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FUL RO E, R rE, R, S ERIE ) OVRRCRAME C E A 219 REE
264 BFME], 191 BFRE KON 205 BFEICH > 7=, OTA I HEE OHER 2 #HE5E L
ToRER. 2 MA%OMPEEITMgECERA LT, OTA ORHOFHEMER
BRIZEB W TR BN A SO W TEIRBIC RS BIZE LW 2 &2 2 5
iz, (=M 88)

Wistar 7 v b (fE, —#£4 ) (2, 50, 125, 250 X% 500 pg/kg K
@ OTA 73 1 HIB X2 10 H G I 4L, B E s e s oA R (S8
BT A N) OIRME R AR SUXAER 2128 5 HHE T =4 ik
VAT ANOEERFERL NI, S3® A L M. 50 pg/kg AE L 0 HE
KRN HREG ORI L 7, S HMREFIC L0 . BF%IZRD b
HEMT =F 2 b T AR—F—D OAT2 O OAT5 W QN EEE 12 38 60
5D OAT1 LY OAT8 DB AT T2 T A, ZNHDH /I EHEDF
BX, OTA #5125V 250 uglkg REF T L, 500 pg/kg RE Tk
KF L7z, 250 K UF500 pglkg REBEGRECIWT, Bhlg, g, RIZE
75 OTA BT, AEEFOICEMNL 72, BiRiCBWT, B{LA FL 2D
B A PGSR, IBEONMEn D~ P77 e F (MDA) EEIC
TALIZHHNT, RP 8t FuXi-2-F4%2 77 /v (8-OHAG)
FE DZALICH BARAAHEITER D vz o7z, (R 102)

TH (AYz—FT I RL—A—H 2BHLAPT U ~v—F T FL—2
—RESHH) ITBWT, MiED S D OTA OIELERIT, B, T & QM o#
E VKo7, (B 103)

THE(Tr~v—7 T Rb—A M, —# 450 1Z0.8mgkg {KHEH/HOD
OTA % 5 HHHE NG LTI & B OTA IRENSFH Sz, OTA I
fFliglc 189 nglg. BlElC 283 ng/g B &7, (R 104)

TH (To~v—r 7 RL—X M, —#55) 12 1mgkg fE k=
7 kU2 0.3~1 mg/kg filktd OTA ZIREFHR G L. kO IR 255
EELEOE A R OTA ¥ X B gk > FFE > i A > Is kR RS
M 105, 106)TH Y, 7 & (MERENR OBEECR) 2 Wz 6 ~3 72 H DX
E R G RBROREF TIL, B> A > g > IR ONE T d - 72 (Z /89,
107),

7% (MEMEARBA, —R¥ 10 58) 12 0, 25, 50, 100 X% 200 pg/kg fakt (£
NZN 0, 0.9, 1.7, 3.4 X% 6.9 pgkg (K&E/H) @ OTA %% 3 7> HIREH
eH UT-FE R, lEes e O I 72 OTA FREE AN H v, BlEic 4~11
ug/kg, HANZ 1~6 pglkg K OHFIIC 1~4 ug/kg ® OTA 2 vz, (B
i 107)

2 fgtk A& b ORI ORI & TR o F I A Of 72 44 R
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75 (MRS OME, 4 8, —FE 24 B7) (2, OTA /54 (120
ng/g kL) & 4 BRKGS L% a:mﬂﬁﬁ&@“ﬂﬂﬁﬁ%ﬁéﬂﬁw OTA BEZHIE L
ToAE R, PR IR T 12.49 ng/g. IR T 1.02ng/g &, FFIRE D &8
& CEVMERINED bz, (B 98)

vy (Y —T—, M, —#E 150 12 0.317~1.1 mg/kg kD OTA %
11 MR A EG LG R, — OB NI OTA 235580 LAV D3 i A TN,
MR M OPRIZE W T OTA [T B AR Th -7, (SR 108)

B R FE ¥ — (Cercopithecus aethiops. W, —#E 3 8H) (2. 0.8
1.5 X% 2 mg/kg RED OTA 2HEIFAIRNE G- S, 21 B R & OYR
RBIDEE S 72, OTA M T 5% 2 B TR E 220 . R
HIH SN o T, BB IT D OTA DK D7 V7T 7 0 A%
2 /R— AV FETIVZ—E L, OTA OI1L,.19~21 H TH - 7=,
RIEER = x— R A b (k) &ORMEAER = > 73— R A 2 R O LD
T EEIL, 59 ml/kg TH-o7z, (B 109)

OTADENEET 1 7 ¢ — L Z D 7=, 395 ng D[3H]-OTA (0.14 MBq)
e b (BYEEEE, 14) ICEERICRAORE S, 75 B MK 2 5
SNz, &E#% 8 K HIC, %5 L7Z[BHI-OTA @ 84.5%LA E st
WO bz, 6 HiZIC iﬁutlﬂ@[SH] OTA |%, BEED 36.3%& 720, LItk
D DRI L7z, HPLC S3#r OfE R, i Tikix & A £ 25 EHE OTA T
HY . OTA T e o 7=, OTA OMIEN LD VT Z 2 A%
QA NR—= KA A =T TN LT, 2D 23 /83— KA T
T, R AR M OO & Z D% ORISR (Bligz V7o
YA 011 ml/gy) EREE . FREENIRAIO 6 HFIIEK 20 FFE. 6 B D
X35 H LB SN B2 VT T2 %1%0.093~0.109 ml/4y (35 L% 0.13
L/EI) k“m iz, 7o, BEICHET D OTA O i E O AR £ 8
N, b b BBREE, 84) IBWT 2 0 AM#E Sz, OTA ol
T ‘i\ 0.20~0.88 ng/ml TH -7, MAPREIL, 2 £ IV THIEHIH F
IFIFE—EITHERS L7223, 6 AICBWCid, BRI Iz 380 bz,
BLETRO NIRRT, (B 91)

—J5. 23 =K A BT AT OTA OB G, AT 32
IR 2 OEN KO EA~DOER L+ TE 3, OTA OFFED
fiﬁbp 3 A= KAV NETAXITZENL LD R— XA NET L
IZEES S fRTSBRET S e, (B 110, 111)

c. OB, E+. BBRUBRE~ADBT
=T MY (M, —BE27 D ICAEE 1T HE NS 0.3 XiE 1 mg/kg ik (0.0375
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MY 0.125 mg/kg RHEH/HICHEY « HERIE 9) © OTA % 341 HMfGEH
L TII~DORBATRAN BT, I (%8 60~70 {#) (2 OTA |70 bl
minotlc, (ZH112)

=U N (FU~RAuvy 7, pEINEH. —# 4~8P) 12 OTA 7 2.5 XiX
10 mg/kg fal#t (0.1 X% 0.4 mg/kg REIZFY) T 7 HEREEHR G- S 7z,
4 H BIZ 10 mg/kg fEHE GREOINFEHIT 1.1 pglkg © OTA 23k S 4u7z,
BEHT 3 HE TS 0.7 pglkg @ OTA 28I HICHE Sz, (BHR 113)

=T MY (PEINEE. —RE 7)) I OTA 2% 2 mg /kg Gkl HE&T 3 M
IRETR G- X iz, oM L7200 OTA 7B B3R (0.05 pglkg) A
Tholz, (M 114)

AARY XZ (FEIRH. —# 5 ) & [14C]-OTA % 70 pg/kg REOH &
TEIRNEE -T2 & | 6 IR I 1T SR TN O & PRI BRI T RE R B 03 3R
DB, 24 BEREZIZIZINT LT 2 i OTA e Sz, (BIR 115)

HAD XZ (FEIIH, —#E283) 12 OTA Z 0, 1, 5 X% 20 mg/kg &
BHCHRROEET 5 &, 5mgkg (KELL EOER G T OTA OIF~DBAT

WO LT, 12 Bi# O EAIgo OTA BEIX, 5 mgkg KEKE T
13 pug/kg. 20 mg/kg AEKE T 34 pglkg ThH-o7-, OTA X, 5 4 H%
DOE I 2 BIFAE L, PHREIX2IIF LD 10 fF&Er o7, 5 mgkg
RED OTA # 58 CTIIFP OTA I 72 FEREIT21C 2.06 ug/kg & FmfE &
72577, 20 mglkg REEEGREZBWOTIIFO OTA BEIZIEICEHLS 720
PESRASIRAE L=, (M 116)

Sprague-Dawley 7 » ~ (M, —#f 4~5P8) OFFLWIC OTA % 10, 50
0% 250 nglkg REOHAE THEBRR OG5 25 &, L2 OTA RO H i
oo BEEMICER W THEY &P OFRE LT 24 KEEFIZ 0.4 KON 72 FEfE
120.7 Th o7z, 72 K TIERELF & WEW O g+ o OTA JEE K O
L & BB ORI O OTA JRIE & ORI EMRFEENTRS bz, Vi
WNZH1T Ik % OV OTA JREEIX, - ZREi O OTA R X
Dmnrolo, (B 117)

C57B1 ~w A (M, —&f 2~4 L) |Z 120~170 mg/kg D[14C]-OTA % &
RN E5 L., @4 — T 04757 40— LD nitbiiz,
[4C]-OTA (. #4100 HEH XY & 8. 9 HHICKE Lz L ot Ichh
Zimim L7z, OTA 5.4 20 %I RE Iak M OVR WURLRR CHcHBE
RO LT, TR 17 B BIZ OTA # 85 Lia01%. BRYRICEN 2 i hE

N bhc, (B 118, 119)

3) JECFA THWTW A HEIPCS:EHCT70) % A CHERUE 4 H#E

Tl R (kg) i BHEL I (g/ B/ ) E R (mg/kg KH/H)

== 0.04 50 0.125

24



Hik 11 BH KLU 13 HH @ SIcICR ~ v & (i, —#F 5~13 L) (Z OTA
% 5 mg/kg REOHETHEIENES L, BEW R OB IE~O0H AR5
iz, REEVY O M oh K OVigiga o0 OTA S 133 5 2 BRI i B
L7z, Mo OTA BEESIX, &5 2~6 FF#% 8 E <. UIBITh oAk &
DRI LT, REEMICEBIT D OTA O id, IR 11 H HiE
T29WFHI LN 18 HEHE G T 24 Kl CTh o7, RRIEH D OTA REITHR S
% 2 B CIXREMIMEE TR E D 0.1%LL F TH 7208, ey, 11
H B85 Tl 48 BRI 4.6% % Y 13 H B 5Tl 72 B§M#12 18.3% T
bol-, (M 83)

Sprague-Dawley 7 » b (. —&% 39 JC) |2 0 X 50 pg/kg KB D OTA

(RREEAKFET B U U DK MR) 75, 282 2 J AT QR 1120 5
[, FDtk 3 WIS EE 2 R2ILWNE 7 [m5EHFR O &S5 S, OTA O HE
~OBITHRHR b7, OTA FERGHEXIIHR GHONEM I GEE NI
T RN T2V 3~4 TLIZH T TREMTS S 47z, OTA FEG-HEOREH)
M bEE I, OTA FERGHOBEMIZHE 72 OTA [T&FE L TV
WREIREE, OTA ¥ 5RO REM N HFEE 7% OTA FER SO B
E SV HAERTERGER. OTA IER GO LEENT-% OTA &
RO BT S HA%RER &K O OTA & 5HEOREW ) & E %
A, OTA B GREO BRI E SN - HAERTS BRBREEO A TR E SN,
OTA ALEiL, REWOREICEESTT, WEWOKRE, REELKUEEIC

R oo Tz, WEW O VB EIC 1T 5 OTA IREIX, *HHREET
ZNZE 1113 pg/L K OY 4.0+5 nglkg, HARTERFEN TZNLE 13014
ng/L KO8 4247 pglkg, AR ZRFEH TEN L 640 £86 pg/L K Y
180463 pg/kg Th o 7z, HAERTR ZRBEFEO LRI O OTARE Kb < |
MHE K OV g2 3817 5 OTA JREEIX 860+100 ng/L &KUY 240452 pglkg TH
ST, T ORERITHILE O REWIC I T D OTA O @RIk 4 7= L
TW5, (R 120)

iTH% 12 H B @ Sprague-Dawley 7 » & (Hff, —H#£ 4 JC) Z 2.5 mg/kg D
[3H]-OTA % 2 T#¢5- L CHKlias ~D oA~ b, i iz T OTA
I, &5 48~T72 IR I MR E DR RO Hiv, HHEEDOK 0.1% Th -7,
(=1 85)

7= (Blanc de Termonde, Hf, —#£ 4 PC) |2, 190 ng/g ikl (16 pg/kg
REIZFEY) @O OTA % & de B ARG YR BN FLD 3~19 H BT 5 STz,
OTA | REM) D MK HFAITEAT L. SR IRBM ~BAT L7, il 19
HHE® OTA EEIINEMMOMEL 1 £ 95 3 TIiH0.015 THD , A
OTA JRFE & IR MAET OTA JREEICIXEMROHEENRD b, REwy
[ZH 1T D IME OTA IR 2 Bk OTA IEO X, HEW L v &<,
IREMWIZ BV IR BN Th D EE2 b (F4), (B 121)
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K4 WAV FLERBYDA IS XL UARE

F7 7 MR ARE

1 4% (ng/L) FL(ng/L) B i(ng/kg)
SEaLY) 3,144 + 704 49 + 11 1,241 + 366
13 Eh) 51 +24.8 — 41 + 25.7

(ZHR 121)

7 & (M, —BE 2 88) 1 OTA WAk 0.38 mg/kg RE/H O & L 72
LR OIS, IR 21~28 H BICHEEES 172, OTA I3 0.04~
0.06 ng/g DIRFETHRD b2 JRIEL G ITHE S o T2 (B 122),
AR, IERIRT T OTA 23 7~16 pg/kg AHEH/H CTIREFR G S -7 #

(5‘“/*\7»—& T RL—A M, —BE28H) OREMIZ OTA R ITED 5
NRinoTo (B 123), —Ji. BARTGYEEE (OTA 193.1 pg/kg ik, €7
Z Vv /v 1529 uglkg fkh) Z8E L7l 2 BRI OTA 23847 L 7=
ETDHHRENRDY, BT X OIMIMFIEEIX 0.20 ng/ml Th 7203, KHEW) (6
5H) OHERFOIMPIEEIX 0.075~0.12 ng/ml TH - 7= (R 124),

K358 CIdR 0BRSS N 0TADIF L A ERTHILENTOREND
EEZLNTEY, vy (VY —Y—, M, —#E1588) (2 0.317~1.1 mg/kg
fl kD OTA 2 11 BRI O &L L7ofER 1206 OTA 1T S v o 7z,

(&HE 108)
— )5, IR 3~6 MHRBD T (RVAZA L i, eﬁi‘ 184) |
0.75 X% 1.66 mg/kg IKH/H ® OTA ZH W& 5 L7=54121%, 1.66 mg/kg

KHE/H O OTA BGHECBWTOH, 5B D 3, 4&0\ 5 HHDHIZ
ENIZ OTA i SN L DE L H D, (B 125)

@ K

OTA OFEZ2MRHFREEAZX 1 (T, ZRMEIRLMEOME ] OFE) |
T~ LT, OTA X, EITHILES TEEORY OTalZ KI5, H?ﬂrm"
KON ClE OTA 1% CYP 2 K v gk &, D ETH D723, OTA OFibft
WHOPRROHINTWD, ZOE, BRI, 77 FEREORA, el
e, kxR TR SN IMERH D, (B 53)

t b, 7ELEOTy NOFENGTHEL-I7a Yy —2%, Bl =
FUTIRTT=0 VX7 VAT RU UEE (NADPH) OfF7E T T OTA k
A Fax—rarl, HBonREwIZONT NMR kK OVE &5
FAWTHERLEER, PEDO 4RB)-E Faxv 4277 FF v A

(4R-OH-OTA) KN 4S-OH-OTA AR S Lz, B N EDYT » MFlED
snaY—h&EHNDE 4R-OH-OTA NEERHH T, 77X O 7 n
V—LZEHWDH E 4SOH-OTA BEEZ2H M TH Y, Zb D OTA O
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7}</\ﬁ¢ X CYP B L TWD EEZX BN, £7o. W& OINKI iR

BT 5 Vmax HEME o722 6, 206 ORGEIX OTA @ 3R L
TlXARWE EE HITE 2 72(B M 126), NADPH /£ F T7 v FXitt MiT
g7y —2nL OTA A o F 22— 3L, HPLC THH L7z R,
OTA O & LT 4R-OH-OTA 2338 H7=h, DA RIFEL . #
V78 1 mg %729 10~25 pmol/sy T -7 (M 94), 4R-OH-OTA I
OTA LV HMENENEEZ SN TWVDH A, 450H-0TA OFMEIZ SV T
FATE T =X T2\ (&R 126,127, 128),

OTA DRRHHZHOWT, FHI 7 oY —aElE, 7 v CYP 5L UL
iz b s CYP N %2 H\ = in vitro 52T OTA OG5 TV 5

OTA #7 v P XTI~ T ADHKI 70y —ARIGRICHMNT 5 &
LC-MS/MS TZ<K DV ED 4R} X 45 0H-OTA B En b, Foil
K TIIIFIEIC 95 CYP1A2 & CYP3A2 OGN RSN TV S (B
129), ¥~V ADE I 7 1Y —LDO(FE T T OTA MG S CEsmEEZ =
TEOWMESR B0)HL—FH, Ty hOBEI /v Y —ATIE OTA D&
GEMERBRHE SR EDRE S H H (B 129) .

4R-OH-OTA OAERIZEI LT, 7 v F® CYP1A2 K O* CYP2C11 DFEH
R THRE ST, B hd CYP1AL ) CYP3A4 OTFEAE F CAI R &
HH, e N CYPIA2 [ZIXIEMED RO HiLe o7 &L OHMED B 5 (M 94),
L2>L7225 5 CYP3A4 LISMZ CYP2C9-1 & CYPIA2 (289 EMENH 5 &
THRELHDH(ZHE 129), 2D LI OTA RSB 5T DR TfE L
TEMALESALIZ DWW C O FITHERNGE VN H Y | BERFI 2 IS LY
WZIIRTEAHDO R H 5,

K CYP #FHEHl x5 L7y hOFKI 70y —2Z2Hn5 &
4R-OH-OTA OARERNEM LTz, TAHBVKRAT 72— (ALP) MUYy
INEINRT AT 2T —E (yGT) ORFPEMZIEE S L7z OTA OFF
L, CYP BEAIOFEGIC L VBT 5 2 Lonn, CYP I L 51k
£V OTA HHIFIE T2 B2 b7, (B 94,129, 130)

VYOI /ey —AL OTA iAo FaX—va T 5L
10-OH-OTA Rk S5 Z &3 NMR M OVE BOH et Cllesd S - (B
59), X3 2 B H IR T OTA OR#EM TH D OTC BAEM SN Z & A#H
HENTWA (SR 131), Wistar 7 » b (JE, TEECARH) 12 50 ng/g @ OTA
N1¥ 53.56 nglg ® OTC Zf #5325 &, M OTA IR 1 Frf% I
K&V OTC 1 THFHGZHELMITIANT OTA BB S ND B2 b
(&M 132), A. ochraceus 2 A L TA Vv FaX— 3L TH OTC |3k
HENRn-7=(Z 1 133),

7 v MOt FOWREEEITMRE . FEE RIS Z2WREE LT 10-7~
10-5 mol/LL ®[3H]-OTA % in vitro T 8 Rffldkizc A/ v F a2 X—2 3 5
&L OTA OAEKWNMRH E L Tabinb 4 R-OH-OTA DIFNIC, Hiiz/e 2
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HEOMRHM AT Hiv, HPLC O R H . OTA O~F Y — AT

v h—REDRE %k%méhto:®9E«/b AHAERIE, B hO
PIRESB AT MR 2 WG A I3 S o Tz, EMREEER OFE
ATHD 3 AFNL=aT b l//ﬁﬁ'{%f( XY 4-OH-OTA ApkiZHghn L=,
RARARITIZZEER 20 o T, (B 134)

OTA % BALB/c ~ 7 A (i, —B£5 L) 12 0.5, 1.4, 8 XX 20 png/kg &
H/HOHET 4 BRROTREG%, BIELXORKEREICEIT S OTA #m%
HPLC TH#NT L7255 5. mliggsic 3@z, OTB, OTHQ-GSH, OTA-GSH,
OTa, OTHQ. OTHQ-N-acetylcystein, ik OTHQ. 4R-OH-OTA, OTC
KOKRFIED 1 EORBMDRD N2 EnfgEII TV, (B 135)

® ittt

Z v hOILH OTA 27 U7 T 2 ZCBWTIE, MR R OSRERIR A
DB RRE 2 - TV D, 2L, 5 OTA O+ &E) 403.82 TH5H
ZEEEEMTIT O T VWD, Ty bf 135y F 5 350~450 DHFIPHIZH HWE
DB HEE e OCRERIR Al 2 2 17097, FE 7 PEHRREE TH 2 R ST~
DOFERIEI3 AL OTA O 5%, #5855 K73 5 (SR 8l), ddY v v

A (e, —BE 5 V) IZEMRBIEEE OFFEAI CTHDH 7 = /7 7L E X — /L (PB)
Z 1 RS- L=, OTA % 15 mg/kg KEO A& THEENER L L1,
OTA DH~O kT PB JEALERREIZ bl L TR 2 518 L7z, PB
HEEC BT 254 24 FRH O R ~OPEHNIE, FRRBEFIZ - ~T OTA 1% 1/3
12, OTolX1/4123D LT (ZH 61) .

Wistar 7 v b (. —#E 3~4 L) (2 OTA ZFRIRNE 5% 12 B S % %
i L=, OTA IFE 6 b S, BB IR 72 &0 OTA
MHBLLT-, (2 69)

Sprague-Dawley 7 > & (HE, —# 6 L) ([CxA~A > ZiREAERS L
Toth, *A~A VU FREH L O A~ A VU IERG ORI 1 mg/kg (K
BHO OTA 2O G Lz, x4 ~A o ®ERETIZ OTA 225 OTa~D N
IKGEDBHE v, BB D REIER IR REET 56% K A~ A1
VERERETC T1% TH o712, (B 56)

Wistar 7 v b (I, —# 3~4 L) |2 15 mg/kg {KE D [14C]-OTA 3 H
AR OG- Sz, %5 6 B £ CTITHEHEEIEPED 33% 03 IR HR I HE:
Sz, 72, ®E5 SNz OTA OF) 56%08, #5-1% 120 B ORIZ OTA
IE OTak U TR EOFEPIZHEIE X Iz, MRIIIZ OTA £V OTadBElE
BINENoT, T, MED OToaMHF o &z, (2R 55)

Wistar 7 v b (K, VEECARBH) 12 6.6 mg/kg KE® OTA Z&% 0 g
PEN$ 592 &, 8 HIHOBIEMIM T IRFICHEH & 721X OTa . OTA
KON 4R-OH-OTA TH Y | ZNENHEEGED 27%, 12% KX 1’\*2%“(“%0
72, 4SOH-OTA It S 7e o7z, OTA & OT o IFFEPITHENITER
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DB, MiETI OTA ORI ST, OTA IZRFEND &
RDITRPIZHEH Stz (B T71)

TIE Ty b (M, PEEARB) 12 6.6 mg/kg (KEOMAET OTA Z#% 1
5L, 5~6 HM OB 2 EIEENPH S, JRFIZIE OTA,
OTofX O 4R-OH-OTA 23 1 S 4L HEt B IX 2 2 580 6.9%.27.2%
KON 1.6% T -7z, FPIITMED OTA & OTa e H Shi-, (B 136)

F344 7 v & (M, —#£4 L) 1T 1 mg/kg REODPBHI-0TA & 05 L
7oA R, 24 REROBIZIM T, JRPIC 142 1% K O HIC 18.0E2.6%HEH
ST, RANIIHE G ED 85% D OTo e TN 3.9% D OTA, KIFED 2 @*E
ORHP e O E (0.01%LL F) @ 4R-OH-OTA 23 &hi=, #EHiZ)
OTA X OTal ik SN2 roTz, (B 94)

F344 7 v & (#fERE, —FE3PC) 12, 0.5 mgkg (KE FE : =—20)
® OTA PHFERE ARG S 7z, #5514 96 REH OBIZHI IR+ OTA &
N OTaDHG&EIZXT HEUCERIL, HET v B TENLI 2.1% KL DN 4.2%)f

IZHEZ >~ hTIZZENZEI 52% KN 35% Th-oT-, RPICIHEEED
OTA-7 /vy Rk H &1, LC-MS/MS @7 — % )i X h— A X [E~F
VAR EHEE SN2, 96 BEEINICE T A D OTA KO OTadH]
ILEHRIE, HET 5.5% K TN 2.9%0F NZHET 1.5% % TN 2.2% Th - 72, (B 86)

F344 7 v b (. —#£3PL) 12 2 mgkg KE® OTA % 1 ERNIZ 5
2 FRFREIR DG L, RS 24 BEf#%ICERR L 7R 2 LC-MS/MS T
IHT LT, OTa, X2 b—A XTI ~F Y — A SR ONTIE B EE FE oD
OTB K *OTHQ 23t S e, midfeh T2 KERIC e LT v RO
Bk, EIEK OV OTA LR B =23, T OMREWITRE SN eo -
7o (B 137)

B 1ENREEOES 10~15 HHDOF v (fE, —#F 2 88) |2 0.5 mg/kg
FEOHETOTA 2R O&E L Thb, 120 B OER NS &N, £
DFER, HE5-Sh7= OTA ® 80~90%7° OTa & L CHEH &, OTaldfR T
IZDBFRD BTZ, — 7. RO OTA & RT (3.2~3.3%) K O#ET (7.8
~10%) 2D LT, (B 90)

YR F X — (Cercopithecus aethiops. WM. —#f 18H) 2, 0.8,
1.5 XX 2 mg/kg ARED OTA ZHEIFHARNE S L, 21 HFImE &k R
BINERE S iz, BRBGREIO 3T 21T - T2 /6 F. OTA O R OFRRE Y /-
Do U7 T A%, 0.22 mlh/kg KETH-7-, (B 109)

bk (BMEREE,. 14) 12395 ng O[3H] - OTA (0.14 MBq) % %2
B O S LTh bR L2 R o BHUEE YA HPLC 2k 0 5t & h
oo #5-1 HEND 9 HEE TO 4 MIKIZIRW TR HEM S du 7z ik
WV D 42~54% 03178 OTA TH o7z, o7V o 7 %8 U T, it
WV D 14~20%723 028 OTA X 0 & IR S 4, Zud OTA R X%
Iy arBleREE bz, BE% 6 HIMOBIEMBEPICEEGEED
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20%ﬁvk IZHEIE S = (B 91),

IR TH R LA LTV ARV OTA X, 02% L FTH D Z &%
<®ﬁ%@1m®5ﬂ1béﬁWBm)CWA@@m@wMiﬁﬁﬁﬂm
BKAE L. TDIFEE A EITSBHEIR A F MM D JRANE 53106 % BT 2 ATk
T oA UEEIZ L D B LN (SR 138),

BT =F v F T v AR—F—D OAT1 Z 5B S 7- IR Z /-
AER T, OTA 1% OAT1 %40 L Tt S vz, 707 2 v EfEA L7- OTA
IZOWTIE, 2D OAT1 EAFRY 72 OTA s il S iz, (B 139, 140)

(2) BRERUMOELCZMNTA—F~ADFEE

7w b (MERERBH, —8f 15 PC) |2 100 pg/PS/H @ OTA % 8 i [Hkk 1 #
B U R, MPRFRERNEGEICHEM L, mhA A REITAEICK
T L7z, FHRICEIT 2R iR TE TE AR T U2y, BERr AR BRI e 13y
U7z, OTA OFERWFHRIEHIL, BN O DA o2 P OERKRY
IS O K A0, 7V 22— AR O QN T A L OV
Va—SF U nfEoREICL s EE 26N, (B 141)

Sprague-Dawley 7 > & (K, —#f 5~6 L) |Z OTA % 10 mg/kg K&
ORI X(X 0.5~2 mg/kg KE T 4 HFMEENE G L7I-/5E. Bl /Matk

VT IR TIEMIZEE NGRS B2, 4 mglkg (KE T4 HM#EE L
TERETIE AN T AR TIEHIZIKRT L, (2 142)

7 X g N A VT OTA I2 kB % 378, RNA LU DNA @
AL EZFARTFER, OTA IZL D 2 b 0@y HEAWAEA R OE
TN IR OFEEIZ LD H O TIER W EARENT, (B3R 143)

OTA 127 v MM A H3k HTC Mg s 2 M L=, HTC #ijaic
OTA ZIRINT 5 & 30 Wikl ¥ )7 BEMRDILE, 150 7312 RNA &%
PHENGRD bivlz, OTA I 5 R OMIZ, DNA O/ EITRD 5
Nighnot-, ZORERLD, 0%&@&/ﬂﬁmAﬁm%K¢ofRNA@
ARNESND Z LN ER SN, (B 144)

Balb-c v 7 A (HEHEARR, —#E 15 P8) (21 mg/kg (KEFZENL ED
OTA ZMEENEE T2 &L, BERIIKIE LI Z X7 EEMAENRD 5
Nz, 1 mgkg KED OTA %5 5 B0 % 7 B AL E OFLE 1
JHFG, MR OV CEL 7R 0 | FERGRE L LR L TENEI 26%. 68% K
N 75% TH -7 (M 145), OTA D ¥ L X7 EARKAEIZ mRNA » S Z v
WRIBE~DOFRLIDVTRZY, T2 T USSR ONTF RMiE %
EHFLHZEINRENT, T3 T L tRNA SEEEIT. T BEFD
7i/MKﬂmLk7V%:Fy%ﬁﬁéﬁmA&@FA:ﬁbé*&W
DG 5, B —BEETIX, 7 VBN AMP LS LT T=T
LR VIEM I D, B BT, 77 =47 2 ) tRNA &
TRATSEGEE L, 73 773V tRNA L7325, BERBMIG X v B &
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N7 = =17 7 =" tRNA G kEEHE %2 T OTA DFER N FTHR B i 7e i
R, OTA LT X/ 7YV tRNA EEFE DO E D THAL T ==L T T =
tRNA & klEsR D5 — BRSO iz EICHE L= (2 146), HTC #ijg%
AWNT=aERTiZ, OTA IZ XA ¥ U RV EERIEPLEN, 72=A4T 7=
CORENEINT 2 EEET L2 ENRED BN, OTA OF T EERK
[EIZBWT, 72=/L7 7= tRNA E#FEL 72T 7= 00
e EBAMICIET 5 Z LB ER I N (S 144), [FERIZ, ddY v 7 &

(e, —&E7~1018) (28115 OTA O A 512 X 5 LDso 1% 46.0 mg/kg
KETHoT=MN, 7=/ 7 7= 100 mgkg KFE% OTA & RO
BHLEZEZA OTADORKR O EIZ X5 LDso %71 mg/kg KE L 72> 7-(5
i 61), F£7=. Swiss v A (HEHERB, —#E 10 L) 2BV T, OTA %
0.8 mg/Pt (40 mg/kg AREIZAHY) OHETHERENEGT L~ U X324
IEILAPIC 100%FE 155728, 1 mg D7 ==L 7 T = & [RFZ JEepy #%
B35 L2k, HTHITRD G- 7o (3] 147),

T x= LT 5= tRNA Ak & Z o A RRICH T AT LT,
OTB % OTA iZxf LIHifEH 2R & o 7-(2 R 148), OTA R#wm o ¥

R B A RMEIER SEEREE VTR Bz, OTA OREMTH 5
4R-OH-OTA 1% OTA & FIRICH R A IEWER 2R LI, 7 ==
NT T = A NICEE R OTallid, # v 237 EERMEIER IZEED
SR T (B 149, 150) |

OTA B +HNDT7 2= VT T=veFas oMo T I 7 BRICE X #
%5 &, OTA LRERICA T X/ BBOR A tRNA B EEE A LE LTz, (B
& 149)

7 2 =)V7 7 = tRNA AR O OTA 25T DA E T, 7 ==
NT T =T DA RAEL V5, B0 7 2 =/17 7 =2 tRNA
ARSIV EERTIX, OTA I 28T 7 = =17 7 = (2%t
T HEFMED 1/300 (OTA TIX Ky=1.3 mmol/L, 7 ==177=T{ZK
v=3.3 umol/L) THYV ., 7 v MO TIX 1/20 FRETH->7- (OTA TiZ K
w=0.28 mmol/L, 7 ==/L7 7 =Ti% K,=6 umol/L), (M 149, 151)

HTC fiijaz OTA FHET CTA o FaX—r a3 LR, HTC MmN o
OTA LU= DOREMOIREEIL, FEHAIRED 200~300 fFIc#iML7-Z &
2265 0OTA X7 ==/ 7 5 = tRNA /—\EBEE%?% & DOFREABIFMEITIKRLS TH,
7= VT T =0 X0 EGIHBRNICER ST W IREEHEZR
TEEZ BN, (B 150)

OTA 1372, 7= AT T=0 2B LT HMMOBERICHIER T 5 AliE
PIXd 575, o BLEE S U7 BER SR OTEMEIZIB VT, OTA OEZERFZED
AHLITE SN o T, (B 151)

T 2= VT T = RGBT D OTA ORENR, T v b OWMEEEFHII
THiETS 72, OTA 1% 0.12~1.4 mmol/L DIEETT7 ==L T 7=k
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F a3 ~OMKSREE T 2 7 = =T T =V AKSfREESE K OE D
BoOFaL ARENCEEGTHRES F DU S ZHE LT, OTA
D7 == )VT T = KGR SZ IR T 5D ICs50 1%, 0.43 mmol/L TH > 7=,
OTalZiFX Z DIHFEERITERD bivieroTz, (B 152)

OTA X, 7 v MITFER 7 1 Y — A28 5 NADPH X7 A a/L v g
RO E B K O S 7 1 v — A28 5 NADPH (K7 DJIEE %
b9 25 Z &3, MDA AR ATEIE & T o BRIC L VRO bz, U
B/ Az ATz invitroddBRI12 LD OTA (X Fe3t: 1: 1 ’C-f*/\b Fe3+/)»
5 Fet~DiRT2{EEd 5 = & THREDE(LAIE LTER L. &mﬂé
DAERERET D Z LRS-, Wistar 7> b (HE, —8E 2 ) |
OTA %# 6 mglkg KECROKGT 5 &, BLIEE L., @ERbIEE
DERZRT 2 HPEHT T FHEIN L7z, (B 153, 154)

7 X OB E AR 2 OTA &> U =2 (21F 4 106~103 mol/L)
OWFNL— T XIEm T A v FaX—var Lizg, ThIoF LT~
B LAAFT RN p-T 2 IEIREEA A DlgikiE, K OBH]-m A v %
mwt&/A&“Am%iﬁﬂméhtxﬁwﬁﬁwfhmﬁwf%Oﬂx

IZ L DIHENRED bz, (B 155)

mmMr7/b(% —H#E 6 L) 12 OTA % 289 pg/kg ARHE T 48 ] = &

Z 3 MR OG- DR, B E L RET 2B LR A — X —F
v*v/ RYALH—F (SOD) MOH 4% 7 —BEZFRFIEHSESZ & T,
6D OTA FREFE~ORENRFI ST, 7. SOD IXiEHEER
IR KRB L, AR LTl bk E 1T 7 7 —BIT LD HITHE
ENns, REREIMF. OTA 50 1 BEETIC SOD K OhZ 5 —F % 20
mg/kg RE T 48 FFB & IZHE FIESH L2 R,. OTA THEERINDE Ti
W (BAR, 7 V7 F = MIET NS R P ELERDL K B E (LDH) .
VTR NRTTFH— %z@ABZﬂMGrﬁfﬁi@LE“)@i&m&
MABEIET L, OTA ORFHEMIIEM L 72, (3 156)

7w MZEIT 5 OTA DEEA~DFE L LT BREKIED AHilbd o)
WAL PR IBEIZ 31T 57K, Nat, K* & O Cl gEifttoosahn, 3 QN SR &L
KT AIRBEY VT T AMEAFEOHINNED STz, & 512, OTA I,
In vitro \ZB W T A XElgfilalc B i dMlaE Y =4 M8z H1E L7, (&
& 157)

(3) REREMEFICETH2ANBEDE EDH
(WAM\%m%ﬁ%%%&@%m%ﬁ’io<>ﬁwﬂh:A%éhé
BRI U EORCT D BICB W TIE, BOEREN7Z OTA O KERS A3,
N S AL ARTCH 1'H OfMiFEEE T 0Tl /\ﬁq:éhé OTA IZHILED o 6,
KRB BRI XSRS N D, HEE DB ORINGE, £ < OEFEIC
BWTIE, Mk E#H L TEIELE ORZOMOMERIC /T D2 ENED L
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NTWa, MFEFTIRIZTEAED OTAIL, TATIVEDX L RTE LG
ALTWVWAHIENREINTWVWS, Ty M7 HIZ 7‘5&“59—2%@#*%7%
5. OTA ¥E5#ZOFMHRF OTA B, 7 v MIBWTITER & T
WCRIFRE U L » EIRICB T2 0 E <. KICB W TIEATFEL v
b ENED TN EVMETH - 7=, OTA O—iL, BlEL OIFE T CYP 12 X
DL S DM, OTak W BEDOBALAREHIE, 22T OTA L 0 FEMR
ZENRBOLNTWD

OTA %, W&U,ﬁéﬂﬁ ZHEM & A, RIS T D 2 S BRI O AR R EF
2%, OTA OBERORBRECHIIER & /X7 H L OFEEOREIZEY
WEINDLEEZOND, ZHOHERKIEL, OTA OO EHEICHEES
THEZEZLND, T, v~V ATIX1~15H, 7 v Tl 2~11 H,
THT4~6 H, PR FEF =TI 20 HE O FTIHK 35 HTHD
ZERMEIN TS

HA~OBTIE, 7> h UHFERY TGRS TWD, HII~O%
171X, =Y FPVIZOTA Z RER LG LG EISRO LTV

2. ERIVYFICETLEN
BT —ZOWD & DITY o> TE, ECER LI bEMEHRSG LT
T=REMnHZ e Ui, £, B OTAIZET M TH L Z &
Mo, ARG DOT =2 Z2PLIZiRY L& T,

(1) 2HsH
KENFE & K ZRRRR T 5 LDso A2 5 IR LTz, 4 X KO T # i
OTA J\J@Efﬁ@@b\iﬁf% .5y MR~ Y R TREZHEORNETH S,

x5 BEIMEICBTAIAISEFFIUADLDLIE

$$ LDso . (mg/kg 1K)

YNE =R fEREN 5 RN 5

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

nd:F—4#7 L (2 74, 105)

Long-Evans 7 v b & Sprague-Dawley 7 v + (fft, —#£ 10 JC) (2, OTA
N0, 17 XX 22 mg/kg RO F & CHBIRFIRE D085 S, %25 48 H#F'Eﬁ
% FECEIE SN, WEHRENRAE L OE %fﬁﬁfﬁ?“( D#IEE
5 12~24 B 1213, & TOR SR CREME. VRN fL\Ij\]H?ZT\ H+
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K OB 280 JR i i 2358 0 Hav, Wlig, RO ARG 2. T, BHisi
ONMEIZ I T DR HER AN bz, 2 OFTRIE. OTA 512
F o THEREME S NEEEE (DIC) A s/ Z L a2 R L TWe, TDJR
R, PR R O RIPE O i G ETE M bIC X D b D EHEE STV D,
F7-. IS T ARFIA KL N SERDEESE . (LA DRk E D ks & 1
DML (ROEEREEIIZTERICHoT) WX T —ERADL
T YRR TIE, DATOZAbIX, AR & & D14 O R i fE 2 |2 B
L7=2bDEEZONT(BM 158), 7. HIERT v MI, T v F XD
HLIEZENREBNEEZ BN TWA (M 105),

Swiss ¥ 7 A (M, —#E 5~10 VL) &, EMHEHFERLZHEET L7 =/
SNV EH—)L (80 mg/kg IKE) & 5 HRH, XX 3-AFLr=aF kL (20
mg/kg RHE) % 2 AR, T2 OEE U CRTLEE L7212, OTA %Z5&
R D &5 L2Aid, RiEIC LY OTA @ LDso fENEEINT 572 &
OTA ORMFHENME T Lz, —FH., I78rY—20FE/4X 57 F—EH
ERTHHEX =)L 7 bF T 8 (1,400 mgkg AE) 2&KE5LEZHAIC
L. OTA O 5 144 FFE1#% O LDso 1% 40 mg/kg AE)S 18.9 mg/kg KH
WA Lz, (B 159)

11 X% 25 mg/kg (AHEO OTA #HNEG- LUy (RAVvAZ A 51
fn, —HE 150 1L, WH& 24 KFLANIZAET L7278, 18.83 mg/kg (RE O
OTA ZHANKE LUy (RVvAZA v R 3~6 A, —RE18A) .
—BEORIRE R TICE EE oo, TOMIERREID, UIITBIT 5 EE
M7 A 58T 183 mg/kg 2% mg/kg EA% & iz, (BHR 125)

P
P

(2) BRMSEH
OTA O MR OR R AR 6 (TR LT,
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£6 FUVSFXPUADELIMEHRBOMERE

S | &5 w5 & T LOAE | NOAEL 6% ZH
@ds | ik moke | meke I;k n{%g%g
N . m
U LN =l o o g
~ U AL | #A, 0. = M OV T DNA, 1.5 (B 160)
Swiss, /4 | 45 H 1.5~1.7 RNA, 2 R EER
(10) . 3~3.3 OERE - M dE - itk
VR BN R ERTE
FINZ I,
» FERNEERTEMEOIKT,
7w b | REE | 0. 24, |0, « KT II O], 0.96 0.48 | fAfE: (B 161)
Wistar , | 14 4.8, 0.24, - BUN D 5. P Mk T
HEL BEFL | H. 9.6, 24 | 048, | . mEE RO, REOD DHIN
#10) 0.96, Wb,
2.4
7> h. | IREE. |0, 0.2, | O, - REBIMOME], EhEE | 0.015 fag:
Wistar 90 H, | 1.0, 5 | 0.015, ORI, TR
WEHE . B 0.075. | * BUN {21k L, HHE DT
A4 (15) 0.37%) |« BIEIIALIRARE bR ezl
DHIEE, AL R ANE O K
R DR,
» 2 TCOELRETEBRILN
PRAME C LB 28 i A
K OE REZ Ao HE 0,
v b BA, 0. 5, - Bl ~0 PAH EY 5
Wistar 3H 15 JAF DA,
(5) o ITIE IR A 0> H B AR AR (BIR 162)
J&.
Ty b, BA 0. 0.5, | * 2 mg/kg H 5B TIXIEHK 2 1
Wistar . | 10 A 1. 2 HEORBEEC N THE
K 72 PR E DN, (B 163)
(10) + 2 mg/kg % 5HE T F R
BRI BRED L5,
Ty b, BA 0. 2 - EEEEICB ALY
Sprague- | 2 H VERYE D ORI .
Dawley. 26%J# L, PEPCK & (B 164)
1#(@6) 1359 55%IE T,
Zv b, | BA 0, s Elg <., PEPCK KUY
Sprague- | 1~5 2~2.5 mRNA &0/, (1R 165,
Dawley, H 166)
M
7w b, |IRfH, [0, 2 0. s Bgics TS5 ALP n A
Wistar 56~8 0.145 TR ) RTFE—F
@) 4 f e OWGT BERTEE DK T (B 167)
AL IRPICBIT D T
B OEERTE OB,

D bR & E AT DT A L ORIC B B I s
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gipfEs | &5 Be5 5 T LOAE | NOAEL %5 M
@ds | ik e = I;k n{lj%%g
) . m m m
LU L il e o pieny
VAN o, 0.0.25, | * BIEGLALRAME (2RI D WAL FR AT
F344, B |14 H. 0.5, 1, TR 208N, E B~
3) ¥ 5 [m] 2 KAEZHIE DB, PR
* B T S A% 2B | (3R 168)
PURZE B OB,
s RUAFATIVAFY
R OHEIEHE N,
S v b, | #A. {0, 02 [0, 002 MiETOrLTF=0,
Wistar . | 28 H BUN. ALP, ALT, MDA
HE (5) i)%rﬁ@ﬁ%%fxiﬁ;nm% (BH 169)
OHEBLIEROFE /2K
To
« B RTAL IR A DA,
Z v b, | 1REE, |0, 4 0. 04 |~Fuex k7o
Wistar . | 30 H FrOMPREDOHER
I (10) R, RVa—R ¥/
=, TAMATR Y, (R 170)
AR U RaFY
— /LI FIRE DA E e
KT,
= U b |iREE, |0, 4 - HOAEER T 42.5%,
V., WH|3H B -7 =T T =
. 1E(10) V% 0.8 XUE 2.4%FNN L (B 171)
723BE. BEERIFNE
N 12.5%& 15.0%I3#,
= U b+ |{RfHE, |0, 2 - Pl 31T D BRI
U, WA |14 A . RS, FEHIMm,
. MERE | DLk 7w = HINE OB AL
(32) FFAmIE O R TARIE K,
- BT, RETO Hi,
JRARE EREA M, RABE
MER, HE5E, FIEMER 2.
N (Bl 172
s 777 R RETIL,
R OFHE, REE Y X
EROWD . VRS AR
DA,
- JERESC AR CIE Y > REBR
DD,
= v | |EfE, |0, 05 « B & PN oD FR ko B B
V., WA | 428 |1 .
#(30) -LD;L YGT K ONAST & (B 173
k5,
BRI R A B R
DOEE RS,
= v L |EEfE, |0, 2 - s O EEOAE
U, PESN| 3 B,
. 47 (B 114)
Hin(7)
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EUEZEE R
(B %%/
#)

B
ik
- H

# 5

e

mg/kg
flkk

mg/kg
/A

BT

LOAE

mg/kg
AT

NOAEL
mg/kg
LNy

1%

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

HE N
60 H

0. 0.75

0.0225

- BRI PRAMAE b B2 A

TIharyFIT7IU R
T DHEK,

+ R AL PR A AE bR A

ThIlFfx DK, BilE
DFEAE, M NERE O
Kzt ) ZERaf ik,

* IR AL IR AE bR

THERED K& O/
[UNREENS

0.75

(B 174)

A TN

New

Zealand

White, 7
(8)

TR
30 X
13 60

0, 0.03

- (REIEIN O B OAEAF

LOMIKTF,

* 30 HM A& O 60 HEH#& 5

THEEIZR T 5 SOD iE
PR O & T — I

(260 H l# 5Tl
MDA {&EMD 5.,

* BRI B IR

(IR R ONR BB
72,

0.03

(B 175)

A X,

BN

VIZN
(3~6)

I
14 H

0. 0.1,
0.2

- BEHRREIC S bR L,

AT OG5 CEIRRM
BRI R QNI R b
R A 35 1T 2% MR 22
Jafb LN = a4 R/ME
DIk,

iR & RBKIR O VU > 3R

AR DERIE,

(BH 176,
177, 178)

PAPANN i ;
(®

PREHEN, JRICEKT

SR LN BN

LDH, GOT. ICDH &%
D EH,

s xR B RO

BUN o #in,

* MBI R K DN

PRANE LA DRI,

(B 179)

THE T
VR L —
A, M)

JRAH,
3~4
A

0.008,
0.04,
0.16

* 0.2 mgkg £ LI E T

TmPAH @ B 4 & OV
TmPAH/Cin O,

* 1 mg/kg fEILL ETRO

TR A RE D Pl B OVR H &
X BN,

*1 mgkg fil kLl kT

GLDH &0 A & b
&N 4 mgkeg SERET
LAP iSO H B ik,

* 0.2 mg/kg fikEHED 9 T

W4 PC. 1 mg/kg fialfh (40
uglkg (KE/H) DL Lo
ERETIIETOREKICE
i 7 IR 0 A 0 A oD ]
RAE/ N IR R O 4y
Z’”@?ﬁ)ﬁ B, RHEN
TIXFIBE L7 R LR
?ﬁﬂiﬂ@ﬁ?@&b bivle,

0.008

ERSETS
RE

(&R 180)
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WEE | &5 ESaa P i LOAE | NOAEL ik ZH
@ds | ik e = I;k n{lj%%g
: . m m m
L L el [ iy
REE, | 0. 5 0. 0.4 | » BFlgarr R R ia
5H DRI,
MR T AL R M OE T
NADH-7 5 Y U 7 4
o BTSN BRIK
?ib7 FWERIEEOIE T,
2 e o[ [0 1 [0, 0.08 | - BBGERRAVE EAMI
03w | 37 ;%%%&%%&@% (B 181)
® SR 72 B I R R 0 R
1t
L= AT VA7 =
NADH-7 5 Y U 7 4
BITHER., I T ERBK
FEEFE,. AP IEEOIET,
7 &. 25, | IREE, | 0, 1.38 | O, BT 2 TR, EE O EE/SES
32, XiE | ~8 Xix 0.0552 T b B g T R D 8 K&
50 kg, M | W, X | 2.33 . PN U =L
He A< B | 170 0.0932 EEEOBRMEICKT D (B 182)
(10 X% | ~90 RRAZVERS E D> T2,
12) kg ¥
T
AV SN A =R 0. 0.8 | = BEWRUTALIRME THIZE
> RLr—|5H 2 RANE R R o )
A M B, (B 104)
25 ~ 38
kg(4)
7 % (6) | F&A. | 0. 0.2, |0.008, |*0.2 mgkg kb kv
TR MEAE | 538 1 0.04 FBEARF I B g o
BA PEPCK &M & UYGT & (B 183)
MERHRIIKT,
7 & 7 |\, |0, 0.2, |0, - TmPAH, TmPAH/Cln O
v FL— |5 1 0.008, b5 2
A, MEL 8 0.04® |« WlEHEH o FH B FRH N
~12 Hlm * 1 mg/kg fARHEGREICK (B 184)
(3) WTEIREEICRB T 5
PEPCK &M K OYGT %
PR BT,
7 &% 5 | REE. | 0.0.09, | 0.0036, | = & THOHET, BITAr A.
»Fr—|90H |0.13. 0.0052, SR b Bz B B R ochraceu
2L T 0.18(}% | 0.0072 W, ZER M & ok s Z1EHE
HYT v e | B | e IR0 6 Lk
AT A b Ao, | P s R s \
DI 013, | & ML, (B 185)
HERE (% 0.305. 0.0052,
3) 0.79(f%¢ 0.0122,
<9 9;0316(
fe< 2
) #H)
7H REE, |0, 0.8 |0, CREORIE, kTR
R 14 0.032 VB N R A A B
B 0> R AT M2 e OV (BHH 186)
DOYEFENEZEAL,
JECFA #5
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OREErP

Swiss v A (I, —H#£ 10 PC) (2 0, 50 i 100 ug /##/H D OTA %
45 HMRE O &5 L7k R, OTA &5 O IThE L OVElE T, DNA, RNA,
M R B OWRME - MR - 2 RS imﬁfﬁﬁkﬁémvﬁ%ﬁ

I L7z (B 160) , [RUSRMET OTA 2% 5 L7ciE R, KR
H‘é’é’fﬁﬁkm}iﬁimﬁi‘ Tt Lo, FEMERMEOHIR LY E T&;éﬁ/w%
FURORT A2V VBBEEOIKT, WRNCEEEOMBIEME TH D
SOD., W% F7—Y, INVFZFFH L N H—8, TAEXFF L LEY
=PRI NVEFH L h T A7 25— (GST) OiEMIL, HBHEpT
HEIIE T LIZ(ZH 187) .

@ 3k

Wistar 7 v b (., —#E 10 L) 12 0, 2.4, 4.8, 9.6 X% 24 mg/kg fil
BHHE (0. 0.24, 0.48, 0.96 X% 2.4 mg/kg {AH/H 2+ : JECFA #i5)
OHUE R OTA Z BT 2 T IREE I 5-9° 5 RO £ 5 m s 23 S0t S
7o 9.6 mg/kg fEHH UL EOEERET, REHMOIH] M O EHE EE &0
WO RERD BTz, 24 mglkg B A% 58 TIE, BIEO AR E B3 80
L7c, MiEHIRFESR (BUN) X, AEKFIICHEM L, £ TORERH
TRENEEICHD L, EITEZICHEMN LT, RO pH 1%, RGO
BED 7.0k L, &2TORERT6.5 Tholz, MikFAHRE T, 2T
B 5 BARFACEIRIIR A D580 S v, AT RME bR e i i
PO RERL N I DIRMENR D bivle, £72, &2 TORGH T~ LIV
~7°T Vﬂiﬂ (R AE R 235D %hto 24 mg/kg fkH HEERETII~V L
N—7 BALRAE KON EEAE A E IR O FIBEN TR D HivTe, (B 161)

Wlstar 7w b~ (MERE, —HESS 15 IT_E) 120, 0.2, 1 Xi% 5 mg/kg fidft (0,
0.015, 0.075 X% 0.37 mg/kg &KEH/HIZ/RY : JECFA #a%) © OTA &
Te ks TR 2 BEFLZ 20 & 90 H B G-3 2 I £ 5 sl 23 Sk S Tz,
REBK TRICERE S LA L& L, 7RV 0T v MIIXEIEHIFE & LThl &
X OTA & 72kt 2 90 HiE# 5 L7z, 5 mg /kg filkt OTA £ 58T
MR & & REIEMAS I S 7z, 1 mglkg ﬁﬂ*ﬂrui@&hﬁﬁ%c:m\f&ﬁ
IR, BN AH f B R TR S (S IR B & bl U T L7223,
H F‘Eﬁwﬁlfﬁﬂ;ﬁ M1121%. 5 mg/kg ik OTA # 5B DOHEA RV T OTA #&
HREL A UE £ CRE Lz, BEBRE%ZICIE, 2 ToRGEICB WV TN
PRAMGE bR BRI 351 B BRI AN B OV BR PR ZEPEA A O HE N AYRE 8 B 1
77. 5 mg/kg fArt OTA $5-HEZ IV TN IR MAE b Rz a0 1Bl X OVR il
BN IR 3586 S 4L, 90 H B o0 EIE HAM % & PR A KL n & 11 7%
17 LTz, Bl WIRMBIZE TIE& 5% K O EEMR#ZLICER Th o7,
JRoXT A—42 KONBUN 72 EO Mg /N7 A —2T, WTNOEGEIZE W T
LA D Lo Tz, (B 161)
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Wistar 7 > b (., —#£5 L) (23 HIE 0. 5 Xi% 15 mg/kg K&E/H D
OTA MREO G i, Refkieh 24 Rtz &Sz, o737
EIRIE (PAH) AL, FERGRRICH AT OTA BERECHEICEM L7,
g B Y & VT in vitro IZ81T % PAH OHELY IAEE & T~ 7= 5 5.
OTA ¥5RECIIFER GHEICH T PAH OBV IALNAEEICHA Lz, M
kAR A T, OTA B GHETI U T RS i BRSO IS K OVR A S
WP IICIEE L= oy R 78385 bR, (B 162)

Wistar 7 v b (., —#£10C) (2 OTA % 0. 0.5, 1 Xi* 2 mg /kg &
T 10 AR A& 59 2 AR D& 50 i S 172, 2 mgkg K
B OTA H#G5HETIE BUNREDIK T & & BT REOIEMNDFE O bz,
MR & X7 IR EE KON BUN IR X OTA FERGREL D &< 7o 72y,
IEE N O 2 L AT o — VREIFME T Le, 7 a—RREICE(bIT
minolc, (ZH163)

Sprague-Dawley 7 ~ b (., —#&£ 4~6JC) (20 i 2 mg/kg {KE/H
® OTA 7% 2~5 AR AL S, BlIBICH T W E~DORENTHL
Nz, BIREICHIT 2 B e B D O AL, OTA FE& SRR
T OTA HHHETIE 26%B/0 L, W AE 26T H8EFEO— > ThH H AR AR
T ) — )LV E RS zl/n“{ﬁe“/ﬁef~ﬁ‘ (PEPCK) {&MEIT# 55%IK T L 7=,
JFlg Tl PEPCK {EE DI TIXER O o 72, PEPCK @ mRNA &EiX
Eh T L7eps, T CIid Le o 7=, £7-. Sprague-Dawley 7 v
N (B, —HE6D) 12 3~5 HIH OTA Z il & 595 &£ mRNA O &
1%, BHET 50 %l L7z 23, IHIR T b L~ 7=, (B 164, 165, 166)

Wistar 7 > b (#, —#E 3 JC) 12 0 XiE 2 mg/kg ikt (0 1% 145 pglkg
RE/HIZFEY) @ OTA % 8~12 ﬁf’aﬂ/mﬁﬂ%ffﬁ“é}ifﬁﬁffﬂ MEEER 23 52
i STz, w5, BRAXOEBHFIZA BN D BARIGYOHIPIZRE S
iz, BlgICk T DEESAZRH7-012, 1 EMEICBEELORICEB T
HEEETEENHE ST, BlRiCEB T H ALP, vA v > T X ) T FH—
TR OYGT OfEMHIEHRE 1 HE% LV AR T L, BiRkick T 2 BEEE
PEDRTICHEL TIRPICZN O DR NBO LN, v A7 I/~
7T B —B R OYGT 1TENLIRAE DR RIZHTE L, & OEAIZHEEN &
52 kTN O~—7—Th2s LDH OFEHIE, #HLE 4~5HHIC
OTA & GHETITIR T OBERTEMED RmE L 720 OTA FERERE L g L T
70%7>5 100%¥800 U7z, BERTEMIE 6 3 B I2iEEr L, 8 # B IZH O
L7c, FEEOIX, ZO/RREIVIRMEOEE EHAENHEYIESATND L
Zz27-o PAHZ V7 Z A%, OTA ¥ 5Bt 2 3 HIZ OTA FE& G-/
(ZE# LT 56% Lz, 12 #HfE#%IZIE, PAH 7 U7 7 U X XEIHE L,
OTA FEHEREIZHER 8% DWW Th o7z, NTEFARD-ZLavyy—E
IEMEIE 2 HREZGIRP T EA Le, ZOBERERILY VY — W AT DB
FTHY., R LMoY Y Y =LAk En-EExZ N, Bl
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2B D NTETFARD-7 L as X —EBEEIL OTA OFEL =T o
oo (B 167)

F344 7 v b (lf, —#£30C) (20, 0.25, 0.5, 1 Xi%2 mg/kg {KHE/H
® OTA Z 1EMIZ 5 B, 2 HFRERE 057 5 KAE & G- mM R Ehi
iz, AEEIFCImE, L O IRICR % OTA BEN L Lz,
AR B IC B W TR COREREOBIBIAIRME D S3 7 A M
M EARAFRI _Eﬂi&@#ﬁzﬁ/%ﬁﬁ‘éfﬂﬂﬂ@@t%ﬁuzﬁm HHENTZZ LD,
FE 1T, DNA G OMINE 52U B 8N E Uz 2 & TR O/ 1N
THEEERL TS, 2mgkg {ZIKE/E B G CITE N E A s L A
ﬁaﬂ%@%ﬂﬁﬁf EENGRO S, FEREREC TR H MR E s

1226 <, R B ST IR & FIBE L 7= 7 AR b — 3 A O3 iE e
W IZRRD BTz, OTA BE5REOB T, HEiEMlagZiR (PCNA) 2 A&
WIKFE L THEIN L, AN HEE L TV A Z RSN, HlgEo PCNA
[ZHIIMT A B e o7z, OTA BHREOE N L QN2 S hl L7z DNA
12, BB{bA P L ADIRIETH D 8-0HAG DEIMITED bNRhotz, 1
mg/kg RE/HLLED OTA Be5RETIE, FERGREL D IRENIH S 2N

%ﬁ%)%%w7<yﬁ%VFﬁ%MLkoﬁ$7w3~X%E@L
2 foe WAL RAIE I B 2 T A B AL 2 U EY 72 B KITFE O b LT,
FEFHLILD h%mﬂ:% FOTAIZ L DB FHMEITITFFAE DA D= A LNEE L
TWHAIEEMEEZ R 5 BT, (B 168)

Wistar 7 v b (. —#E5PC) 12 0 X% 0.2 mg/kg KE D OTA % 28 H
FRE 05 L7z, OTA BeHBECIE, REHRAE O R, AR ME I2E
PEDIFE S B AL, B D 5 o M1 ORIERII OIRIM S OTA KA 70 B w3k
INFR SV AR OFE R, OTA B G HECIXMEFR D7 LT F =,
BUN,ALP,ALT & O MDA I DS G- o et B IC b~ TR EICE <
MG DTN ITA BEITE) - 72, (ZH 169)

Wistar 7 v b (I, —#£ 10 ) (2 0 X1 4 mg/kg ¥t (0 X1 0.4 mg/kg
(RER/HICARY - R 5) @ OTA % 30 HREEEHHR G L, &'

LETHENFAONTZ, OTABRERETIZ, FrXvr (T4) KOV r 7
JF U DIMPEEN, BEEE RS L RESCEEXTEREIBEMmL, bV
d— KM= (T3), 7TAMAT RV, A VAV ROV F Y —)LD
MAREIIAEICED Lz, (B 170)

5 JECFA THW T WA E(IPCS:EHCT70) % F CHERUE 4 HE &

Tl R (kg) i BHEL I (g/ B/ ) E R (mg/kg KH/H)

7w b 0.1 10 0.100
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@ =7kl

=9 MY (WHB. BE. —H10P) 120 L 4 mg/kg fED OTA % 3
PG 5 BB G- MERBR N I S vz, OTA BEGRETIX, FERGHE
IZHARTERENED U, SRR T L, FIgCriE . H &k OV
OFXTEREIIHML, 777U X7 2O EREITED L-, BFRIX
425% TH o1 FAEHI L-7 ==V 7 7 =% 0.8 XX 2.4% I LT=546 .
BRI ZNEI 12.5% L 15.0%1280 L=, (B 171)

=U U (WA, MERE, —#E 32 %)) 120 X% 2 mg/kg &£ OTA %
14 BLLRREER S Ui, R IR o FRRIE R, B Min o=
M, 7 v =i (hyperplasia) . EEEEEIE K OFEH LA 5 1
72, Big&TIX, RETo i, RME BN, RE R, BN OHE
HEERPRBD LI, REREOFEE L AL, 777V XU RETIE, 8
FEDFERE, #E Y /N EROBD K ORVERE SRRk DG AN - DAL, IS
MR CH U o BRD A L7z, (B 172)

=U N (WA, —BE30P) 120, 0.5 XL 1 mgkg filktd OTA A
42 ARG Sz, TORR, Bl S TR EEEINL OTA &%
BERETRDONEZN, 777V X207 258 L PIEOM 5 B & ~DF &7 5%
RSN o7, iED LDH, yGT KON AT X U7 I ) b7 A
7 =7 —E (AST) O EFIONZBEMUALIRANE R ARE D BESENFE D B
ni-, (BH 173)

=T MY (GEIRES. 47 8#s, —#E 7P 120 XX 2 mg kg fidrto OTA
2N 3 ENRET S Xiuiz, OTA FEE G O IREE CIIAFiE+ 12 OTA 13 H
T&R)o7- (<0.05 pg/kg) 7. OTA #5-HETITATFIET OTA #EI1% 15.1
ugkg T o7, SHIREE L g U CHR G T IR EES A BICHEMm L
oo (B 114)

@ %X

New Zealand White 7% (—#£ 4 L) (2, OTA % 0 X% 0.75 mg/kg
filkt (0 X% 0.0225 mg/kg AH/HIZFY : $ %R ©) A% 60 H[EH5-
ST, BN RANE BRI B IR ML M Ol e oD L JEE IR )~ & D FIBfE 2
WO bITo, £, TR OER, WIkEDOZNE, MI/NFE OIHKZ
O M E ZE R, BMEDHE R KO a2 R T ORNEEETH S 7
U AT OHEEPRO b, (B 174)

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

6 JECFA THWTWA#HEIPCS:EHCT70) % AV CHEIE 4 HE

Tl R (kg) i L (g/ B/ ) E R (mg/kg KH/H)

S 2.0 60 0.030
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k(0 1% 0.03 mg/kg MRE/HIZHY : FEHHE 6) 2% 30 X 60 HIH
PG ST, OTA B 51 TILEREBMN O M VEFROIE TR AR S NT-,
AFSRIRMA TIX, 30 HXTUV60 H OTA RO &Iz T 5 SOD &
KOH Z 5 —BIEMEIL TN 60 H OTA #5HEDATIRIC 1T 5 MDA 23 3E#
B ORIMBREC AT RS Uz, Bl OTA %4530 H 2 ISIXEN TR L,
B LTV, RERERICAADLEG LTZRBENA L, %5 60 Hi%
2R, BB IR M ONBE LT, BT BEIMEE T & DRk Bl
DOFER. OTA HERETIEI Fa v RUTOERLERY U AT OIEKNE

bz, (M 175)

® A4 X

E— 7R (HE, —#E3~6L) 1T, 0.1 XiX 0.2 mg/kg AH/H® OTA
DA TNV ERWT 14 HRERROERS S, 2o oG L)L TiaE%
RRICE TR O v oo, MBRFAIRAIZ LD | RS B ) ONE(T
PRADE R AR 31T DA E ZE b e TN S v A RU/ME &R 5 ik
IEY) DN ETORGEETRD bz, MR ERIRD U > R
DEEFXHLETORGH TR b, (M 176,177, 178)

® 74

71X, OTA OFfgEtEIc >\ TR b EZEO S WO —>TH Y |
7B OINLIRME R A 2R RER) K OB RE b3 s ST b, (B
fR 104, 181, 188)

7 H (M, —H#E8HH) 121 mgkg {AHE/H® OTA 28 5~6 HfE OG- &
NIRESR., ZEREIR, IRICEOIRT, JRPF 7 EIRE R OPERED I
ANz & X7 EIRE KON BUN IREO EF23580 vz, IRIZEB T
% LDH, AST KO ¥ 7 = Uik FERES#E (ICDH) EMHIX EH L=,
EFERIRAIC LV | JRE R OES ﬁ@i&_m@#mwghtoﬁm%

HIE D _ERMBIZEEIE R 2 D v, AR ANAE FEPNICIZEESE L 7=l O
ﬁ%f“ﬂ%z’p%%l |BE L 7= IS8 BTz, 72, BE RO M UKL IS [E A

JEIZHFEDN TR B v, HEKK QA PEROREN A BT, (B 179)

TH (T RL—A, M, —#E6~115H) |2 OTA THRIGYR I NTZKE
(OTB. OTC, A7 7 bFv v AT, Y FU=v, BUTHZ AT
VUKROT 7T R ATABmE) 2RI UZEEZ VLT, 0, 0.2, 1 X
I 4 mg/kg fak (0, 8, 40 X 160 pg/kg RE/HIZ/AHY) © OTA % fF
A#aG L, H5B06% 9 AR RN68 A RICHEHO T 2% 1 IEFo L% L
O D7 Z2121% 20kg 5 90kg IZHEIRET S 4 A, EREFEIOSKG G S
iz, BREOMLEE, #BRBAME 1 BRI, RBRBALA 1 ERME X OF 0#%
X3 LIRS N, Mk pH, BEEE, ~~ 27 U v ME, ~F
Jsuave i, 7VT7F=UEE, BUN, 7 RU D LBRE, U v LJEE,
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HERIEE . AmERE, LDH i&M:, 7 v 2 ek #ER2#%E (GLDH) &M,
LAP I&M K Y7 #1K4y -4 > 737 (a-porcine low-molecular-weight) i T
WD pH, i, BEE. TRV T AEE, U U LAMERE, WHEEE, 7
VT F=URE, BERE, #2084 X U U RO PAH IBREDSRAE S
7o HFHE M OV igio> LDH 754, GLDH &M, LAP &M, ~F% Y FF—F
TEME. ASTIEMEY N Z v a— R 6 U Vsl K EREE (G-6-PD) ?ﬁmﬂ‘iﬁu
EENT-, 0.2, 1. X% 4 mgkg ® OTA Ykt 2465 L - & REC
WEHEBMFORENT-Y —H OTA &5 &E1X. =N ETh 7.2~8.6 ug/kg 36.2
~43 3 ngkg X1 145.0~173.6 ug/kg TH-o7z, OTA ¥ 512 FEMEDS
RO BT, NGRSO BRI, fukEoEn L LAP %EUJ]T&E@
DOEEINT, 160 pg/kg A HE/H &“%ﬂcm\f&“ﬁf& 2 M TIRIZ LAP 2338
D %zm:o LAP [3EALIRME Ol #I2o A/ L TR0 . ZOMAMIEE%
ZFTZ EDIRIB S LT, IRP X R B, 40 KT 160 nglkg (KE/H O
P GRECHRERIAA 20 B X 0 AEICHIMLT7-, OTA OFRITKIFEL T,
IR G ORI IRRE L i LT 8 uglkg E/H BGHE D PAH OJRME kK
HE & (Tmpag) KO Tmpag DA XV 7 U T T AT HEEDEE
I Uy JRIBREREDME T35 Z E RO B L7z, 40 pgkg (KE/HLLED
OTA # 58t C GLDH I&MEO A B2 LT 160 pg/kg AH/H D OTA #
T LAP IEEOFE 2B 58D bz, 8 uglkg (KHE/H O OTA ¥ 5
FED B JRAE D FH EARIFR 728 MMM A2 D v, SN IRME 12351 2 B O FFIR I
75>Eﬂ£éﬂﬂ\to Z OHEINE 40 pgkg KE/HOHABEU ETIIAETH
ST, LR R M OV BRSO N FEhE S 7z, 90 kg (KRG
D N ] *’\Fﬁﬁf X, 160 ug/kg AHE/H D OTA BEGHHZB W TR, K
b R O LD 2 BT, BAPSEEET A & LT 8 pglkg (REH/H D OTA #
HRED 9 Purp 4 P TN 40 ugkg RE/HOHEUL EORTO T ZIZENWT
UTAEPRARAE b BRI O Rl 746 /. RRRAZ DO IME & Oy ZE RN A B d, JR
A PN FIBE U 7= JRANE BRI ASERD B aiz, 40 &Y 160 png/kg A
[H®D OTA BERHEICBWTIEL, &2 TOT X OBIRICIHENE D b= (ZR
180) , LA L X V. 8ugkg KRE/AMNYZRAERO LOAEL & HWr iz,
75 (25, 32 XL 50kg DT & MEREREE, —FE 10 UL 12 58) ICHA
HYeRFZ % FAWT 25 kg D7 Z121% 0 XiE 1.38 mg/kg fikl (0.0552 mg/kg
(REE/HIZFEY . FHERBE D) 2 8., oMo 7 221X 70 X
1% 90 kg 12725 £ T 0 XiE 2.33 mg/kg £kl (0.0932 mg/kg AT/ HIZHE
W HBERHET) O OTA 25 Lz, OTA 5T B RE R OB,

7 JECFA THWT WA E(IPCS:EHCT70) % F CHERUE % HE &

Tl R (kg) fin BHE I (g/ /) | R (mg/kg RH/H)

7 X 60 2,400 0.040
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UL PRANE OREIEZAL, FRAE O ZHE & O E O FMEL 8RO biviz, 25
kg D7 % Tli&, 50 kg D7 ZITEH~ OTA OFMEI 6T DI MER IR | &
WREFIC & - SRR AL, OTA 28 F 2 WAIEHIE 2 TH Gk
Lehol-, (B 182)

TH(T Y RL—A M, —Ff 3 8H) 12,0 X 5 mg/kg filkh () 0.4 mg/kg
KE/H) ® OTA % 5 A& O, 0 XiE 1 mg/kg ikt (% 0.08 mg/kg &
&Ew/H) © OTA % 3 »HRREEEG L, BB 5 &MU KRR KO
U U ERLEER OIEMENTHR b2, 5 mg kg fEO OTA % 5 HRE#E L
TFEETIE, WL O3 7 a1 B W RN RS bR o #IEE & OV
FTRI 7R EEE N B DTz, £ =, ITARME T NADH 7 K7 Y U 7 LB Tz
FIEHEOR TR RanI @7 7V U0 NETCRRIEEOK TR b
710 1 mg /kg fEtD OTA % 3 MHREIEG LIZHETIL, W< 200 xR 71

(23U CTUTAL PR MEAE b B2 MR L2 Ry AT 722 A R OVBE BB ONZ e D e
ﬂmm&b%fmto ITALRME CNADH 7 b7 Y U U AiRTTlEEE, a7 R
TR0 U LAETCEEFE LN ALP OFEZIEEMET L2 b, FED
X, AR BRI Cef VX — & pEAT D I b KU TICHERERSE
ENELTEEZTZ, (B 181)

THE (T RL—2A M, —RE48H) 120 XX 0.8 mgkg fAF/H D OTA
75§ 5 HMR DG IR, AR THEC. IRME bR HIE o Ak

RO b, BEALRME M OESEITIIED AN o T, (R
104)

75 (FR K OMEREARE . —RE 6 50) 1 0. 0.2 X% 1 mg/ke % (0. 0.008
X1 0.04 mg/kg AHE/H : JECFA #15) @ OTA 23 5 &G Iz, M
BIKTFERY72 PEPCK M OYGT &M DR 23380 Hhl-, (B 183)

TH (T RL—Z M, —#E35) 120, 0.2 XiX 1 mg/kg ikt (0,
0.008 Xi% 0.04 mg/kg (REICAY : FHHHE 7) @ OTA 7 5 HERE D
Beh S, BIE~ORENRTHOLNT, OTA #5IZL Y Tuean DA E 7208
9\ Trmpan/Cin DI W OV BEHEH O B0 K O B AR TR0 22 U SRS O

REHENRD b7, 1 mgkg SEHRGREICEWT, BlREEIZBIT 5
PEPCK iEMEK NS b2 KU 7 DyGT iEMED OTA IR G REICH R THE
AR T L7, Mo PEPCK {EMEIZZE L L2 T2 (Z R 184),

THE AT RL—RETNAHIT URT A NOAZHERE, Mg, —FE% 3
E/\) 120, 90, 130 XI¥ 180 pg/kg &kt (0, 8.6, 5.2 Xi 7.2 uglkg ARHE

HIZHY  FEEHE 7)) © OTA # 3 722H. #:< 2 22HMI2iX 0. 130,
305 31% 790 ug/kg fitd OTA % #5925 KA G- sk 3 52t S v 7z,
RERIZIE OTA & X=2 U VERZEAT D A. ochraceus % HEFE L 72 KFE N
RAuvb iz, MR, Mg F &k OVERFER T 2 —2 OEbn & E
BECRO LN, 85 3 MAKRIIET v K=Y Z2DMEMN, 5 2 H f’ﬂw‘%ﬁt
BT 1 DA B TIIERMET & R—3 2080 b, RO pH I EIC
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TLTWe, &5 3M0HHIZ 2790 pg/kg fAEHRGEEIZIVNT, HIZ
5 NP HBITIZATORERIC z‘ob\“cﬁuﬁdﬂﬂ b BRI BERLR K ONZE i
Bk Te & OIBATIEZEMEN GO DAL, FVE CILRRHE SRR O HEFE S A & Tz
(Z:HR 185), BB E LT, 7 ¥ (7/ RL—RALTNHVTHRUA b
DRMERE, MEME, —RE4 35H) (2 OTA % 1 4EM[H 800 ng/kg DT CIRATH
B U7 /G5, ARG R 00 1R 1 THEZE PRI DN RV ~ D R IEME ik
218 K OV R A 0 BL 8 7 AT S fER8 STz, OTA FEf G- xR
TIEIN L ORFITBLE SN2 (3 186),

(3) BHSEMK - ZAAM
OTA D1&MFEME « BN AMERROM R EZ R TITR LT,

R7 A5 XL ADENEN - ENAMHBROER

EhiprEE) | &5 B b FT 5L LOAEL | NOAEL ik 2Bk
W) |15 - IR me/kg me/kg mg/kg & | mg/kg &
gkl | fRE/H H H
~ U A, [RfF, 5 |50 7 « OTA #5- 10 #HELLTF 7 ~U R (B 189)
ddy . # |~308 D~ AT L O B E-BAA
(16 JF Ik > 355 1 3% AR 72 35 7038
L, fglg s
W MR AT Y 0D A A i,
%, 15, 20, 25 KO
30 W G/HET, £
Zh 8/15, 1/14, 2/15
KON 4117,
- fFf s o5 25 H
M (5/15) & 30 EfH
(6/17) Be5THIMM,
<~ 7 A [REE, 44 |40 5.6 EFELIZ9TED S b, 5.6 (21 60)
ddy . /# | 5 VLI AFHEfayE, 9 P
(10 B g o> FERIME MR A
VLAt e A
B RR.
~ v A, |EE, 70 |25 3.5 « ATIZHE RO ZE DR 3.5 (M 189)
DDD. 7 & JiE, 6 PCIZ B M A
(20 8 VCIZ AT AU I il
~ U A, [REE, 24 |1, 40 0.15, 6 |- 40 mg/kg falfH&E5RE 6 OTB#% |(ZH 190)
B6C3F1. |/, H DO~ 7 2B RO 7% Y
i (% B (G 53%) S
50) EEMONEE (29%) & 9%E
FAERFRD B, Tofkt,
A N NN 3 S 0.021, 2 EZOBIEBORA 0.07 0.021 [9KN15 [(ZM 191)
F344/N. |A, 9M» 0.07.0.21 | #HEIX. 0. 21, 70, MA%IC
i (& AL 15 210 pg/kg BEOHETIX & TR
80) A. 24, ZhEn 1/50, 1/51, % 15PC%
¥ 5 [a] 20/50. 36/51. METI% LR,
0/50, 0/51, 2/50, 8/50,
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ginfE@E) | 55 558 T 5 LOAEL | NOAEL = 2 RSk
WEURD k- M me/kg mg/kg mg/kg & | mgkg &
ikt | tkE/R o H
Fw by TR 0. 0.021, |+ 0.07 mg/kg AEEE 0.07 0.021 (] 192)
F844/N | |1.90 H. 0.070, PL b e e 4t e 4
1 (5) ¥ 5 (=] 0.21 H OITALIRARE O B
faE, BEZE 72 B KA
fid,
Dark JREN, 3. |5 (3. 6 [0.009~0. |- 5ppm ® OTA #5.5 NI (B 193)
Agouti 7 |6 X129 |XiL 9 |25 CRBIFDEMNAFRIT kB
v by M (ARG | ARE) 20%, 6 A FEGRED, OTA
8 i %2FEE | T 0.4 1 VL A 0D B iV = i (OTB 7?
TElEK | (24FH) B, 9MAREGRD, 5~10%
[OXEIIEs S 20 PEH 4 PCoD AR oDV ’BA) .
5, WIS NS B
71
+ 400 ppb ® OTA % 2
ENREE 5 L7 REIC
FEMANTERD B D
>77,
v b, |[IREH, 2 0.05 (7 |-341CH 4T (12%) (T (B 194)
F344, 1 |F v h~333 | BIRBANH LI, T
(34) g) | DOEIEIL NTP OfF A
ZF0#%IE | B OTA EHI# 55%
100 mg/ B (80%) &7
Z v MH 7,
THE.Tv (REE. 2 [0, 1 0. 0.041 |- BIBRHE OZEHE LR (B 181)
KL—=, |&E mg/kg & | FTR7ZREE ORRHEL,
i, 8~10 G - BB EZ T - BR T
T #r(6) i U 7o RANAE | B
FMME oD 12,
© BT R A T
NADH-5 F 5V v
LB, A Bk
Jii 7K SEBE R TEAE Dk
®JECFA #1%1

@ 4 BMENAERE (TOX, BEEERS)

ddY <7 & (H,
HIZHEY

—HE 10 PL) |

Z 0 Xi% 40 mg/kg (£ 5.6 mg/kg A/
: JECFA #15) @ OTA Z Z Lol 4 44 W& 5+ o K E& 55

PERRBR DY S hE S 7o, BB T 5 ERNIEEHEMIF & L CElsi s /-, OTA

BHEETIX9 Eziéﬁb Z D5 HLO 5 PRI FHIBaEL, 9 VLI B R MR

R T 2 DCIZIEAEEi T o0 BRI 338 60 Bav Tz, <0 g oD M 55 1

OTA FEH 5Ot FRFE Tl w&b SR o 1= (B 60), Z OO~ 7 A%

FECBAL Co b ERO BRI AEMEICHET 57 —Z IR ST
otoﬁﬁﬂgéﬂtﬂfrﬂlﬁxﬂirﬂﬁ MEDEEMED T RIS R STV e o 72 (S
B 74)

@ 10 BEMEMNAMRER (THR, EERE)
[ CAFZE3E TR 2 O o g e G-l i S vz, DDD <o A
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(6 WmlfE, —&F 20 PB) |2 25 mg/kg @ OTA Z&Tefidtt (8 3.5 mg/kg 1K
F/HICARY  JECFA %) 2% 70 HHE 5 Iz fE, OTA 5~ 2
20 VE4 TN HIFLFE A FEO S NT=NAEF L, D95 6 PEIZILkEHI
PEOBMIAEE S, 8 VCIZIXAFHIIRE O b7z, OTA JER G- OxtR~
TAD D H 1T PEHRALE L1 VBT 2378 Hivle, mEp L & LT,
BRI E OB, U o RERORM A S R 7 1 v DT K O L
SUTIRANE BRI O BN HE Sz, ddY ~ 7 2 ([, —#£ 16 L) %
F7z 70 B o FEMERER Tk, 50 mg/kg @ OTA (K9 7 mg/kg K/ HIZ
FHY : JECFA #25) Z&Tefiftas 0, 5, 10, 15, 20, 25 X% 30 M #
HEn, WERoORESEEBIM & L CERE% 70 B B £ T OTA LN
OFRECHRT Sz, BIgEL OCHHIBO R IL. OTA FEEH O *tREE KL O
OTA #45 10 HELL FO~ U A TIEIRD b2 hroTe, MiBAbiRD LI
oM. ZHUTFERERECTH 34 L, OTA BERHCB W THERIFEMENR
BNV E LD OTA FFERMICHAT HIER L IXB 2 oo T-, B
W D3 AR L, OTA % 15, 20, 25 X% 30 HEH G- L1-H4E. =hE
A 3/15, 1/14, 2/15 X% 4/17 ThH o7, BB ) 5 FENMERRIE DA 1
RO BRI o To, NIRRT AL O A ERIEMNN, OTA &5 25
M (5/15) & 30 #M (6/17) HERCRD BTz, Uik Rickir 5
RS A S 2 3% 8 IR LTZ(B R 189),

®8 FAVIFXVUAFZERLI-dly YO ADESRERE

P-4

GH) —REVTEKL AR B (%) RS ez (%) fiti A3 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)

INHORERICEWNT, OTA ¥BHIC kv AIEHKROEMERE (BH)
K OVEHIME R D 2 SO X A 7 OB gIEE S Sz, 2 b,
SRR % & AR EME O HEFE N R D b 720, JECFA TIHEMETH S &
A S A7, BRSO IS (SR L2 iR O b o 7o, (B 4,
189)

@ 24 MARELAMRER (TOX, BEERE)
B6C3F1 v v & (MM, BEFL% ., —#E4S 45~50 L) (2 0, 1 X% 40 mg/kg
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@ OTA Z& ekl (0. 0.15 X% 6 mgkeg KH/H : HEFHE 9) % 24
7 A B3 5 B B G- BR 3 I 0 S iz, RREBRICHE A S 7o MU Y
OTA 13#984% D OTA. 7% D OTB X N9% DX B 2 g b D Th o7z,
40 mg/kg GiED OTA HEREITIB T, IREHEINNME T 25% M O1ET 33%
ME S, 2TO/REC, JRME LR oA (hyperplasia) Z £ 9 BIRME
OFEFIMEILIE 2 R & T OB EEN/RD Sz, FREGEOMICE VT
OTA FEfe G- DX HREE & i 32 & R OFIERD J Do 72Dy, BED T )5
i) Jﬂﬁﬁ@ﬁ)oto STHRRE L 1 mg/kg filktd OTA & 58Tk, HEKE
EDITBIRIC D ANTRO IR o T2, 40 mg/kg fkEDO OTA 58 D1
v AT, 21 %aum_mm ([ B RIE & I RANE ERRERR L
DBRADFRO IV, ZILHDOFAEMEIL, ZZ24 50 It 26 L (52%)
KN 14 8 (28%) Tho7-, BIEORRIEN A LTz 26 Pu 9 PLizHEp:o
MDD BT, BBITREO Lo -7, [FEGEOM~ 7 2 OBk
IZHEBHIRR O B o T=(B W 74, 190), FEHIIGRE O ASE 5 13, < PRRE
EHER LT~ U RITHETRIICAE B REMA A bive, SBRICEEH L7z
OTA (21, BEHORENAME THDH X B2 i e LT 9% ATV
HZLuEEETHLE, BEHEDIL, TOMBEAOREMIIGE T RN
B R T, MR R DR A RE 2% 9 IR LI2(Z2 R 190),

R9 AU EXIUAFERLI-B6CIFI v HRDEBFKLELHEE

BB
(mg/kg i —HELEL B TR TR TR
Eh
I
0 50 0 0 1 0
1 47 0 0 5 3
40 50 26 14 6 4
i
0 47 0 0 0 0
1 45 0 0 1 1
40 49 0 0 2 5

Z ORBRICEB VTR 18 2 H % OATFRIL, SRR, 1 mg/kg filk}
KON 40 me/kg fiktd OTA EREZB W TENZEN 65%. T5% M 1Y 98%
THY ., BFHIEICLDEMFREOERTITRO b o7z, SHTHREELD 1
mg/kg filktd OTA HE5EETIX 4 208 B2 OB 72 BAZENE DU IR #5928,
DRENLHNTZ(EBM] 190), 40 mg/kg ikt OTA 5 CTHEGERN G

8 JECFA THW T\ A#HEIPCS:EHC70) % i\ CHERE & HEE

fil R (kg) i BHE (/@ W/ H) | R (ng/kg R HE/H)

~ A 0.02 3 0.150
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ZeoT2FRIE, OTA I2X %7 7 AGHEMEOEBEZ R LY OTA 23
FHR LIRS HREORE L LTOZRIEIC LD LHESH TV A (B
PR 195), ARFERIZOWTIL, FE~ 7 ANDOBEIZ X D EEN, B
PRIEZE BB L7 alRetE bR STV 5 (2R 196),

@ 13 BEENAMERER (v b, EHEOKRS)

F344/N 7 v (R, —#E4 10 PT) (2, 0. 0.0625, 0.125, 0.25, 0.5
XIE 1 mg/kg RED OTA GHiE 98%) % 13 #R, 1R 5 [EOHEE T
SR 57 5 PR KEEZ BT e 77 A (NTP) 1280\ TEi S
iz, BEROER., BEMESHONRBO b, F72. BiE, D&k O
ORI E RO, MROZ, B FROBEE, RIBICRT 5 i, &
B O E NS bz, OTA 285 L7222 TOT7 v hOBKICE X
BHIRADN - B A0, BB N HY M OV SN 8 Sh i D FRMEAE 5 53 D JRABAE 1 Bz 4
faDZEHE LIRS Bz, 0.125 mg/kg KB EO& G ERETIE, JRE L
B MR O BEAE K OV RN A D ALTZ, FEMAITFRO Hivien -7, (B 191)

® I AMELAMEREE (Tv b, REIBEOERSES)

F344/N 7 v & (MR, —#E4 15 P0) 1T, 0. 21, 70 XIX 210 pg/kg &
O OTA (i 98%) % 9 A . 1ERIC 5 [0 E Tl & 535
FEME R OB DN AR ER S NTP ICBWTEmS -, RBOME, 70 K
210 pg/kg RE D OTA F 5REOMEMESTIZ, B X IIEEIR O & 2458
WO IMEZ FFO R 72 JRANE ERAIIE (BESMIRIER) 2580 bivT,
A REAIBIE I T IRAE E R IA < 2348 U, FRICRZBESE R B35 0 37 JRAAE
2% < b, HGBOHEMMIE-> TEMLZ, 210 ugkg KRERGHED
HE 1 PCICRAEMICARIE DGR vz, WEHET » MCRME M Dk
INF SV, BEEIR A TRALIC L, M IRME NEE S, (B 191)

® 15 MARELAMRE (v b, BEIBOKRSE)

F344/N 7 v © (MERE, —FE4- 15 P8) (2, 0. 21, 70 X% 210 pgrkg &
B OTA (i 98%) % 15 2°A . 1 BN 5 [0 oo BERE CHifilRe 054
D FME M O AMERRBRAY NTP IR W CEi Sz, sBROFER, 70 &
W 210 pg/kg RE DO OTA B HHEOMERER TIZE KM ZED B, R
BAETIE, &5 3 A% O RIBMEREDIR TS bich bz, REN
ML, 210 pnglkg WEBEGRETIE, LEOKRTAA LIz, EARME
A ORI R D BT = ik s AT A ORERERE 12 LV JRIBHERE
DIRTFRRDHND Z EDNRENTWD, 210 pgkg REFEL GO 2 L
K ONT0 pnglkg ARE B G-REOME 1 VLI BRI N E 2O & GRED I
12 1 EF DR RIEN G D BTz, (B 191)
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@ 2 FEHELSAMERER (Tv b, BHREOKRE)

F344/N 7 v  (MERE, —#E% 50 PC) (2, 0. 21, 70 X% 210 pg/kg &
D OTA (fiﬁr“ 98%) & —HMIZ 5 [RIOFEE T 2 FERTRGIRE 0 & 535 7%
PR OIS APERRER S NTP IR W CHEi S vz, REBOFER, LFIZREL
72X 912, OTA 1% F344/N KX OHEZ » MTEBWTH B2 T AMZ R
L7z, (ZHE 191)

Zy MImH 2REESN., B0 13 HENIEE, 0% I3mAKE -
BEEENTE SNz, SRR OUKITHBEEILE Shviz, SRR ZEh
15VED T v b3, 9 LN 15 AKZIC L& SN2, 210 pglkg (KB OTA
BEHRCBWTC, T v F TR 18~77T B ORIC, MDD F » FTIiL 6~89
HEEORIARED 4~T%WD Lz, —BOREBIZEIZA N7, 1
R AR A K ONILE DAL F o OfE R AW FRINCHEREEBITE O b
2o tz, OTA BEHIZ LD REOHEN & LEOIK FRO Hiv, R % RHE
T DREINTHEN TR B BT DS BHERE D LA II D72 o 72, 0, 21,
70 TN 210 pglkg RE O OTA 58T, HEIZI T 2 B AR IR IE D578 £ BH
X 1/50 (2%). 1/51 (2%). 6/61 (12%) K OX 10/50(20%) I ONZ & e
B DOFAEBEE X, 0/50 (0%) . 0/51 (0%). 16/51 (31%) & T 30/50 (60%)
Toholz, 70 L1210 ngkg RED OTA 58T, BHIIRIE & &y
S OY T RAMEIX, T2 20/51 (39%) KUY 36/50 (72%) TH
>77, 210 ug/kg REO OTA H 58 TIEL, B IRIE X OV HE R 23 #4K
{8 S W O BRI G D D ALTz, Fefd & B DRI T UTPHSE DIRAE DI
DI, BEEIKIFLTEML, 210 pgkg RERGRE CIIAZIZEM
L7z (0, 21, 70 Xi% 210 pgkg KEDO OTA BHGHET, ZNEH 7, 19,
23 X% 26 L), 70 KT 210 pgkg AE D OTA 5B W T, AFHD
WD NBNEIES OFEICERN LTS EE B, L LTy FD I L
AR RO LN BRI T ENEN O 5EET 15/23 (65%) &Y 18/26

(69%) ThHolz, BBMEONALZAH L TWET v ME, ERENIELTT
HUHIMNE o To, BBEORALER L TWEAER, ERENIFELT LT
v hTTIL 70 & 0210 pglkg REEG TERLEN 3/8(38%)&0 11/15(73%)
Tholon, R RICEFEINTZT v M T, ENZE 07 (0%) KO 38/15

(20%) TH-o7-, —FHT. OTA % 21 pg/kg KEEZRG L-HOHET v b
TIE, AFEORELD D OTA % 70 XE 210 pgkg KERS U728 L AT
HoTIZHE LT, BRI AITRD Lo T-, METIE, B
PRAE & B AN O A FHEEE X, 0, 21, 70 &N 210 pg/kg RE D OTA #5-
BT, ZNnZE1 061 (0%). 0/51 (0%). 2/50 (4%) KX 8/50 (16%) T
Holz, 7y MIBWTOTAIZ LV FEI I BMAEIL, BTk
VORENCHRRS L7z, OTA % 210 pg/kg (RE# G LT » F Tk, 2%
D FLIARHERRIEDNZE O DTz, FLARBRHENRIE DR A B 1T, % B UM
B GHED 4~5/50 (8~10%) & d 5 & 14/50 (28%) & mnroiz, IF
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TGO EMHRAITE L LTEIBICER T2 b0 Th o7z, 13 HE O T
AR T > FIFEONZ 9, 156 KON 24 D H O MR T » MMz W T, 70 KO
210 ug/kg RE O OTA B GREOMEREIZ . BB SUIEERORZ & 28k o
MR ZFFORE 70 RIS LRI (AR R) RO bz, (B
191)

JECFA (2B W T, Zd NTP s RfERICOWTHRF SN, 7 v T
BT 5B AESEE D, 70 Y210 pgkg (AEO OTA #E/RETER
Ziu16/561 (31%) K1 30/50 (60%) ToHH ., ZHNLLTFOEHERGHT
IR ADBRO NIRRT Z ENER SN, T > - OB A48
JEITR <L 21, 70 & TN 210 ug ’kg RE O OTA B 5-#ETE 24 0/50, 1/50
KON 38/60 THoT-, BlgREIL, £ TORGHOHETRD b, BEEIC
i U CRABENEM U M7~ MBI 2 BIEIRIEIL 70 & 108210 pg/kg
REFGH TCOLRD DT, LRHEREIL, 2 TOHED OTA 57
> N D 45~46% T H v, OTA FEHE G- O HE L 0 AEIZE W I A
Tholz, HIZ, NTP ORBRICEIT 2 BIIEAN L B o — i, BEEIAL
%, BEE MBI D DUTAIRME S3 B/ A FTHDH Z ERHER I,
2 IR - T AMERBRIC I T DR FAIRT AL & LT EREEHERE K OVE
R UTZAEZAROEINC L 2 RME S3 &2 A N OZFEM &Mk EE 5
Do, ZOEIE, HREE BICH LR HERICERE R LT, 16 H
[} O 18 FRRER IT I W\ THEE AN AN 2 & Do RS (2368 1T 2 SR AT 7 i
FagE, HRE 53 R OTEPEAL S OVRAME W AR % £ o 7o A 3 P HE B o> HE N 73
BOLINTZ, ZNH OB L 2 FRERBRO R AL RO &
e BRADA TN =ALCEET LMD B 2 biLen, Bk 72T
ROBTIFEAF7 L ST, BEENEINRIZED D Z DIEOIEEGED
FARREEX, JEIR U7 BAURAE . AR IRME K Ot R s Ch
0. FENMERMEIIEL VIS » MCBEEICRD N, BHE (A7
077 AA—4—) ®© OTA 2, BiaEz s T L (SHERED
74%) . B IIIRIE L 0 2 <R biLTe, BRI T i R | S S E
L. B CEMICET L, @ &38R > T, RI{bOERBI 2 R §EH
FFRD LAV, WEHEHEE TR L, HONECORKNEEZEZ LD
r—AbdHolc, Zivh OTA THIE I NDL N ADKFHEIL, FEBEFMESR
NAETHD d-VERRV B aR/L AR EIZEHER SN S EBIEE I
LILOFH L TR 2> T D, RO TERRMEE ZFFoMEmIL, 7E=
VB, CRIRMEICHERINDINA ESEUMENRN S 72, 7E=VUBRO
MG X, A7 ¢ v TREMRH OB Z I LI-M#EN e b0 L HfEE STy
%, OTA 73 DNA [ZEFEEA L TV D aREE LB 2 Hiviz23, JECFA Tl
OTA D DFHEFE A 1 = X L05  DNA & OB 2N D0 E 9 ik
FHTH D L&z, (B 74)
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NTP OFBrfE R 2 F &, £ 10~FK 12 1R L7, YiZalBrick T 5
Z v NOFELAZE L L7z NOAEL % 21 ng/kg K8, LOAEL /% 70
ugkg KEThH -7z,

K10 HEDIVREZTYMIBFEIAV I MFLUAICKEERKRRD
FHAMED LOAEL B TF NOAEL

" . LOAEL NOAEL

B i BN (nghkg KE)  (ngkg (KE)
Z v bWk AL IRANE A 90 A4 62.5 REET
DE R 9 K ON15 72 H 70 21
R N e 2 H=F 70 21

a: 5 H/AE TR &S NTP (1989) Xbv (&= 191)

K11 AV FRDVAICRBLEETS Y MTEITAERBRORLERE

OTA ¥ 5.5
(ug/kg AE)a 0 21 70 210
B K (%) 0/50 1/51(2) 51/51(100) 50/50(100)

a:5 HARAT2FEMmEIROES  NTP(1989) LV (4 191)

K12 AUVSEFLUAICREBELERS Y MCETLBRESOEERE

OTA #5-&
(pngrkg AE/H)a 0 21 70 210
A (%) 1/50(2) 1/51(2) 6/51(12) 10/50(20)
M ERT P<0.001 P=0.669 P=0.023 P<0.001
m‘“fi* >7E pe0.001 P=0.669 P=0.053 P=0.004
w7 A b
23 (%) 0/50 0/51 16/51(31) 30/50(60)
T P<0.001 - P<0.001 P<0.001
OYAT 4 w7 H i
s % T P<0.001 P<0.001 P<0.001
IR JiEE
KOV A 1/50(2) 1/51(2) 20/51(39) 36/50(72)
(%)
EMERTE P<0.001 P=0.669 P<0.001 P<0.001
REATAY7E b g 001 P=0.669 P<0.001 P<0.001

7 A b
a: b HAAT2EMMHEREOES  NTP (1989) L b (&M 191)
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U A7 FHED 720 OBINER %152 7= 512 JECFA Tix, NTP ® v h
OTA ENAMRBRT — % (BR 19)%HVW TRy F~—2 F—X (BMD)
ENT XY | EENZRFENA S S, BIRAER & LI RR AT T 5
PR OFERSZME L LT, BET v NBIRIZE T DS & 2 A ORE I A4
(%12 MHAEBE-FIGET Y V7O bESRT —2 L ST,

VIialb—va VIZIKERER#ER (EPA) @ BMD Y7 hU =7
ver.1.4.1(ZM 197) Wb, [BEEO NNy 7 7T 0 RIEAEBEE & M
85 U 72 5 M OV AV D FEAEBEFE D 10%38 26k LT BMD1o & ® 95%
{Z#8 FIRMECT&H 5 BMDLio DAY, 250 HIOMBY K LFHE (fT 1L — 3
V) HATHOZ ik vitESni, fEHLZE7v® BMD1 & BMDLy
DfEZ, BRI DFEHME S & HITE 13 1R LT,

HHH &7z OTA @ BMDaofElE 18~33 ng/kg 1A%/H . BMDL1o fElZ 15
~ 25 ug/kg {KHE/H OHEIPA CTH -7z, #E L7-ET /L 10 @ BMD1o fiiZ 30
ug/kg RHE/H AT, BMDLao i 25 png/kg RE/H TH o7z, LIz23> T,
KD B A7 BMDLo %, BUTOMRME 72> TWD 7 ZIZHI1T 5 BREtEE
fEIE & L7= LOAEL Sug/kg 1RE/A & il U, B @A ME i (PTWI)
REDT=DIZSWT 5 HF A (Point of departure: POD) & L TRV Vi &
W72 B o7, (B 198)

%13 NP ORERH DD 34 5y FZF 2 BHIES S ERREC RS
BMD,, B U BMDL ,, &t  (JECFA)
BMD1o BMDL1o

SES

ETIL G i) p-fiE AIC X2 P-fi  pglkg (KE/ pglkg (KE/
- A A

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

AICRMIE R EHEDORS TET L OBPIERE, —IT/PIWVIFZINEWVET L E I
2,

NTP (1989) ®»F —4 LV, OTA % 5 H/#H T 2 F-[H5RGIRE 0 ke G, RO—H 2 &2,
(M 198)

9 BMD FikiT . st HREEIC % L 5% X% 10% CIREMITIRITI -8R T 5 SR al a8 S (X
VI — ) S XTI ENEIMTE ARALORHEE B A B OERT — X AT DK
FETCESN TN D, AR ISTHMEICBW T, EENRIREEOSH ARERZ & X0,
2D 7= NOAEL & LOAEL FiEDORE L L TR sz (EMb a7 e 7
Z 2), BMD ® FEfEE (BMDL) i%. BMD ® 95%Z#E X E A AICAR S 45 FIRZEK L T\
%, FIRMEZHAWD Z Lix, EORBROFFO RN Z 2B EIC AL, BIR LT F~— 7 Kt
DIREEZBZ N & ERGFE (95%(FHEKYE) +5 2 Lz,

100 £F L ORELBREDORE R TH D p-EREEIZ0.1 L KEL X2EANSWVIFEEET LD
WAENBIFEEZLND,
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BMEERERTIE., EREIWICB T 2B NAREIZONT I ORITA
KENTEFEERRERLED L Ea— LR, NTPIZBIFST v b &
HAn7calirix, BoAMEREE L THEMBEN RS, bRV EEET
N EDPBDO LTINS Z L BRIz, BMD IEO#EHIZ Y, 7> T
. NTP D F v b~ 2 il 538ITHE 5 G THLZ &b, —H
Ml O EE LTHTEORGEMEZIT) 2 L& LI &ETS N
72 EPA® BMD V7 F7 =7 ver.2.3.1 IZEW T2 TDET /L (Restriction
WZBHT DR EN H D55 1% on LN off DSAY) A W THENT L 7255 5.
LogProbit (Restriction : on) } Uf LogProbit (Restriction : off) D€
VG LTz, WMEAET VD9 b bk BMDLy & H L=,
LogProbit (Restriction : off) £7 /L& 7210 BMDio Ix 23.7 pg/kg K/
H. BMDLqo (% 16.1 pg/kg KE/H TH 7= (F 14)

F14 NIPOEBMNLDHFIM Sy MIBITHEREBEFREHEICE DS
BMD,, U BMDL,, i (BEmZREEER

Power Slope BMD1o BMDL1o
EF)L parameter parameter AIC pfE A ugkg K pgkg 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 HEIHEAAMHE (v b, BHEORS)

KHEOTAHEEN T v NEIRIZE T DB ANCE X DB HRGET 5 B
)G, F344/N 7 » ~ (., —B£5P8) (2 OTA 230, 21, 70 Xi% 210 pg/kg
RE/AORE (NTP 12Xk 5 2 AR THWO -5 8) T, 14, 28
XX 90 H .5 H/HE Tt 0 e 5 S duie, Mg & ORI A OfE F 1L,
mAECTCH T 2 L7 F=2=r D ERERARRFTOY VY — A
N-acetyl-B8-D-glucosaminidase (NAG) {&MHENENTHLIN A EIZEH L
7o 2 L RO TIEBEE 2 R T HEIE A bR 0 o 7o, MkRAICIS VT,
70 pglkg ARELL OB 5EE T, OTA FBRIEE O AL T H 5 BlEfa & s+
J& &N DAL IRABE |\ Z R e NS 7 E DAL B bz, £z,
70 pg/kg RELL EOEGHAIZ I TH & & ORFFK RIS B 70 M0 o 5iE
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PRFR B, T OFEPHIIBEHGRD> S BEPSMESMEIZFR0 BTz, 21 pglkg 1K
B/ ARG RE OB E AR ER L bhe o7, ZOMBO NOAEL
i 21 pglkg KE/A TH o7, OTA THHE S D MIGHAO (L & IB5TE
A DIICH & AHABIA A ST 2 LG HH S IO (T
OTA DFEN AT FEREE Z R LTWD LB R, (B 192)

O 2 FREHSAMERER (v . BEERE)

Dark Agouti 7 » b (HE, —#£5UL) 1T 5 mg/kg ikl (0.25 mg/kg &
H/HICHY) OHETOTA % 3, 6 XL 9A&ZE L, 2FEMBILET S &
(2 0.4 mg/kg f#} (0.02 mg/kg AH/HIZHHY) OM&ET OTA % 2 4-H]
53 18R R DN T S 7o, SRBRICIZ AN TE# % (OTB % 5~10%
B, R=v U UgEY N =EEET,) PHV L, 5 mgkg fE
D OTA EHEHZBIT DN ARIL20% TH 72, 6 NHBEGEETIZ 1 ED
RO BN 23 /U3, 9 D H B GRETIE 20 PEH 4 PED D B g2 23 A DS
RO BT, OTA BG4 THIESA E TORMRIMIL, 35~97TH TH -
72,0.4 mg/kg kD OTA % 2 FRNEEH G LT REIC BB AUITERD b LT,
Dark Agouti 7 v MZBWTIIEEEELEE X O, AEBRO OTA &
X, NTP ik 0 Mg &0/ 2 (F1C5%E S v, YA EIL 50 ng/kg 1K
E/HNOMHREY | RSB TlE 20~30 ug/kg (KE/H TH -7, (3R 193)

2 FRENAMRER (Tv b, BEERS)

F344 7 v b (K, —#F£ 64 P0) [ZIRES 333 g 12725 £ TlE 300 pgrkg
RE/H. = D1%I1% 100 pg/Vt/H OHE T 2 4] OTA (OTB % OTA @ 5~
10%&te, =L U UL N =3 Ea$7,) NEEERE SN, K%
? 18 7 HiE. M OTA JEEIL 8 pg/ml & —EDE & 72~ 7=, BHMaREIX
BE 15 HENGRO L, 1FEAENR T OBIICIEA L, B
OB FEITAEL TR, BfE ) AR r — A0 2 T
BTz, BIEEIE 1 VCIZER D B, HIE S FAE LT\ iz, 2 F/ICk T 5
E RO AT 25% (16/64) K OB MALEORAEZRIT 20% Th -7,
OTA FE# G- Ot FEEE (30 VT) OBRIZ A AN I B 72 o T, Ma%akBh Tk,
7 v FOIREN 333 gl272 5 F TIENTP IZBIT RN AMRBRO &R S5&E
D 2% L 72D HEO OTA DR G S 7223, BRI O3 A R 1Ll
O 5125 25 NTP BRAMERBOESERGEL VARV 2ot (B
193, 194, 199)

@ 2 FRELSAMERE (v . BEERE)

F344 7 v & (—#f 34 L) T 2 f#] OTA (OTB % 5~10%=ie, <=
VU UBREY N = UEREET) NREERG SN, Ty FOKEN 175 ¢
2725 £ ToO OTA F&1Z 0.05 mg/kg (KE/H TH 7=, BIRIZHADHS
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i34@$4@(ﬁ%)f%0 NTP (28T 5 [F U HEO OTA i)
PERBRAE R (80%) L0 b7pdoiz, (B 194)

nizo
/d:DEFTRL’%T‘ & %)%Eﬁ)

@ 2 FREHLAMRER (T2, BEHRE)

Z (i, —#£ 359 (21 mgkg fEHHD OTA (25~50 mg/kg 1A/
HI2H8Y4,. EFSA OFHli(ZM 200) Tl 40 mg/kg (AE/H & LTW5) 22
EMIRER G S iz, BN AEERD bivien o T, 58846 3 2> H #%I12iT
w<oﬁ@*7my*£mTLuﬁ% b R MR R PIT 72 255608 M OV

DML ZBO BT, Z OBIEIFEITIE T, 2 FERIIXREROFT AN E I

JRERFIT A S AL, L RARE [T S 25 b S OMESE A U %%Ltmﬁa
@L&%@% CHIRORMENRO bivlc, BARITRO bR oTo, i
NRAME TIZ NADPH 7 + 7 V' U 7 A3 %%JDHJHHD&Uuﬁj
tur— T AT 7 X —BOBRIEENREFTHINIR T L, 2 ORFEENE
PEDAR T O, ST 72 IRAIE ZEME O#ipH & —F L Tz, (3R 105,
181)

(4) EHEHESH
WL ONDIAETFMIEZBIZ O TORBRTIL, OTA L E®mL, 7
v MO~ 7 AT DR R EE R OMEGFEDR R ST D, OTA D%
ARMERBROTERLDOELR 15 I LD,

£15 AUV FXOUANDEREEASEHARBOFER
rESE | AR, &5 kG & 1EH LOAEL | NOAEL 2B SCTk
(Ewkk | HiE, IR (mg/kg (mg/kg
1) mg/kg mg/kg {KE/A) | KE/A)
fir KE/A
v URA, | FEAERME, 0. 1, 2. | *&2TCoHEEHT
CBA. i YuN 4 IR B,
EHR(10) | fEHR 8. 9 (2—v - IR 8 XL 9 H
A 4T 4z -2 1) B 5EECI IO (B 201)
H. ik 2 BRI b A% 1 o
~14 H TRk & TR R,
v A, FE AT 0. 2. 3 - BRI EHE B mE O 2
CD-1, IRER, IR (Z X | w,
TR 8 HEIz#H 7 g (s
(10~13) | 5L, 18 H YA ) (B 202)
TR BEX
#%)
v A FEA N 0. 3 * INIMIE, 3
ICR. # | MEIEN., 4
[/ Ik 10 HH (ZHR 203)
ZBe 5
~ A, | FEFEE. 2 - R KA, 2
Ha% | EPERN. 1T (N;Hgo
FRiE/AE | JR 7.5 HA 3 i
Wi~ | (5 (B 200
A
bR
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RS | B, BE Be5 5 EH LOAEL | NOAEL SRR
(¥ | ik, I (mg/kg | (mg/kg
JE£) mg/kg mg/kg IRE/H) | {KE/B)
Akt KT/ A
T b | AR, 8 K9 - {EI[F 0N 4
Wistar, | IEFEN, 4F AHEIZ IEMRAIINC 531 T
TR Y% 8 HE M 2.5.8~11 | &G, BE
(12~20) | &5 AHEIC I b 2,
1.2, 8~13 | - JRIRDWRINED (ZHR 205)
AHEIC M, SERA 15K
0.83 Xi% | ‘gl E, IR
8~15 H O ¥ E B
HIZ 0.63 | 4,
Fy h, | FAEEME. 8 K9 - AT, N/A
Wistar, | FHIREH, HEIC JRWEE, MRIREE
HEHR Yl 8 ~ 2.5, 8~11 | B,
15 H HEIZ
1.2, 8~13 (B 206)
HEIZ
0.83 i
8~15 H
H1Z 0.63
F v b | FEAEFEE. 0.25. - AMEEE I 0.25
Sprague | FRHIFEA, 0.50, R4,
-Dawley | 44z 6 0.75, 1, | + & COEERET (B 207)
. HEHR ~15 H 2. 4 L | RO X LA E
(10) 8 Wb,
T b | AR, 0.289 cFERO0T 2T 0.289
Wistar HN. 2,4, —, ALP X
7 ME(B) | 6 X% 8 yGT iEHED B, (B 208)
Eil R 2D N
F v by | RAEFEMER 0. 1 SRR OER, i, 1
Sprague | #il#&O, . B o
-Dawley | #E 6~15 (ZH 209)
. R H
(6~9)
Ty b | BAEEME. 0. 0.125, | - 0.5 mg/kg #5- 0.25
Wistar, | B, L= 0.25. ML ETHE A
F9%(10) | 6~15 H 0.50. TEtE, PRWZIL 1Y
0.75 s (B 210)
- 0.25 mg/kg &5
P ETHERRKRR
F v b | FAEFEE. 0. 2.0, - SOKTESE, FHE 2.75
Wistar, | s&@#HIRE 0. 2.5, BASEEAH,
TH(10) | fE4E 6~15 2.75. AL =T | K
f 5.0, 8.5, | . NIE, (B 21)
4.0 I N 5151
R4,
AV AN, 0, 0.025, | - JRIIKE L AT 0.10
New SRR O 0.05, fe s AT
Zealand | f1E 6~18 0.10 Bk, (M 212)
White. 8]
ITHR(5)
Holstein | HN&E 0.2, « WRPE IR IR SE 1.66
HEHR 3-6 0.75. TIEERD B
HH 1.66 ST (BB 125)
(1)
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OREErP

MR8 X9 HE (EBaeEkz1HBET S, UFTRIL,) ® CBA~v
A (—RE10PE) [Ca—dmiciEfig L= OTA 230, 1. 2 Xi% 4 mg/kg &
BHOHRG SN DRAEFERBENEM I, MR 19 BRICE&Z L, KK
OB RO, A FREOKRE, AIRMBIET BB RE ST, 4
mg/kg RED OTA Z4FEE 8 % 9 A BICHE LIZRECB T AR DT
KITFNEN 17.3 XL 22.2% Th o7z, FEFERIBOKEIL, HAEKENIC
P> U BRI A ik 8 XX 9 H BTG L3t BB CIEE £ 1.04£0.02
g XX 1.09£0.02 g TH-o7=72%, 4 mg/kg KED OTA Z i< 8 Xix 9 HH
G LTl 0.93+10.02 g¢ X 0.62+0.02 g Th-o7z, 4
mg/kg RED OTA HGHECRD LAV BB OMEE IR, ik 8 XX 9
HEH® OTA BERETH~V=7RNENZI 10.4% (7/67) Xix 89.3%

(50/56) . /INIRERIE DS 6% (4/67) X1 26.8% (15/56) | HRIRBHZEAS 6% (4/67)
1E 16.1%9/56) W TN AT D & & K OVEZEH A 1.5% (1/67)  XiE 41.1%

(23/56) ThH o7z, PEOIRIBIZONWTHITER 2R, HEF LD
MEIcB T 2mMENRBO LN, ZTNLDOREOREIX, HEFTOEKLE
AR EE D OALE K VR & S OBLE I X D MIHZFEDOAEDORES D
LI pEeELRINT, &5, KB 2 BHAL, @i 2, 4, 6, 7, 10, 11, 12,
13, 14 Xi% 16 H HIZ 4 mg/kg KED OTA ik 05 L, 4z 19 H
FIZRHAR R ORIESBIE ST/ R, IBIE~ORET2TORGH THRD
LT, MR 7 A BERGH CTWRBSEEOAE RN, AR 10, 11, 13
KON 14 B BERGEECHERBIBIKEORD BB 5Tz, ik 9 HAKRYS
HETIE, L ESOFZENH L NZRD b7z, (B 201)

CD-1 ~v7 A (M, —H 10~138) ITHL I ERELTHEAS
Z 26%., 16%., 8% XL 4% % & 3 2 ikl 2 A2 Bl Hp B QMR H B S 1
T. OTA OEFIEMEIERICBIT 5 2 R0 BRZ DORENFLNTZ, I
B8 HEIZ, 0, 2 XX 3 mg/kg AE® OTA % H[RIFRHIRE OG5 L, RE#)
WITIENR 18 B HIC &&=, OTA 5%, HEW OB EICHE LR
noiz, OTA FERGEEOREMIL., WTHOX R B/ THRREHILR
Mooy, 3mgkg KEO OTA #5EHICTHB N T, 26%., 16%. 8% M T 4%
DH NI EREGAT HEE A EIS E 78t OTA $5-1% 48 KL
DOREMW O TEIL, T b5, 4, 1 KO 14 TH o7, BILOALFER
1%, 8% LN 4% D Z /X7 B EEREEHCZIH VT OTA 512 L v A EITED
L7, OTA FER G- DX BBEED 5 5 26% 7 /3 7 EAEEEEKL N 16% Z /X
7 BRI RONRTRIIA LN o7, OTA OHEKFHIIH
KA OEIMDFRD b, EOREMEILZ T EFHEPDRVIT EHE
ML72 OTA #EIZX Y BICEHANDFXZ L OERBRENAOIL, 4%DH
N7 EREEREETIENE L ORI ROFENRD bz, (B 202)

R 10 H H O ICR ~ 7 A1Z 3 mg/kg AED OTA % JEWENIRG L=k
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REENT-HE~T A (—FE6 L) OfMEREIL, OTA Z#& 5 L2 WRE )
HREENTHE~ T ALV FERIZDRL, KINEEOREZIIHEEICHEN -T2,
FAE LTZ/MMIEIZ DWW T, 6 i C= 2 —n MO 7 A0 E &L %
Totzl 24, MR TREICHB VT, OTA ICETES N TIX, OTA JE
BEORBRL YV =a—a Y2 F x%mvi\foc < RS RE AR
EHROFERREZRL TV, (BH 203)

ZASIEMENIE (Pdn/Pdn) ~ 7 AZI3AHRE K (NTD) 723 13.2 %D
HIETRO BT, Pdn/+OWMEREAE M L7-1%. B4R 7.5 HIZ 2 mglkg 1K
D OTA ZIEFENE G U7l F ik & KB D5 A BRE 1L 51.6 %I2HIN L
oo (M 204)

@ 3k

Sprague-Dawley &4z ~7 ~ N (—H#£ 10 /T) {2 0.25, 0.50, 0.75, 1, 2,
4 X% 8 mg/kg REDOHET, Ik 6~15 HH ¥ THEH OTA 258k 0
BehH Sz, OTA [ X 22MEETIEB RN M TchH ., 4 it 8
mg/kg RE D OTA H 5/ TIX, ZNZEREMY 1 PEE 10 PE2S3ET L,
RIERIN STV, 1 X% 2 mglkg @O OTA #5-Tld, BEMWIC M Ik
RSN T2 IRIERIN & 7=, 0.25, 0.50 XX 0.75 mg/kg @ OTA
Fe 5T, #EE 20 A BHIZ 0.75 mg/kg #&5-RED REENY THE IR ORI R )N HY
M7=, 0.25, 0.50 Xi% 0.75 mg/kg & GREOREMW D B ST 410 20 H H
DOIERIFETa sy b — L XD EREMED -7z, 0.75 XL 1.0 mg/kg %5
FEORENM D SRR EARR T, ROLFRIX, £ 96 L 5 T

I 28 PLHR 16 PCIZER®D H 72, 1.0 mg/kg #5- TIT 2 THBIR L Tz,
%@ﬂﬁ@azfocmlzé: L Ci%. 0.25 mg/kg LA o OTA #5-8 CHEMKFN
72 R OV i X OB S B DTN BN biviz, (B 207)

Wistar Z v b (., —#E5PL) 1T 289 mgkg KEDOHET2, 4. 6 X
1% 8 [ OTA 73 48 FEff i mli N G- SNz RN Do 7 27—,
ALP K OYGT iEMERSEI L, A RNRD bz, (B 208)

Ik 6~15 H H® Wistar 7 v b (—#F 12~20 L) ® 5 #£(Z, 0.16 mol/L
IREEAKFET R U U AEIRE LT, & 5 mgkg (KEO OTA H35&HFE 0 &
H &l FEEOFEMT, @E 8 X9 HHIZ 2.5 mg/kg {KH/H D OTA
Be5RE, IEHR 8~11 H HIZ 1.25 mg/kg RE/H O OTA £ 5-8%, 4TIk 8~13
H H1Z20.83 mg/kg {KHE/H D OTA % 5.8, i3k 8~15 H H120.63 mg/kg 1K
#H/A O OTA BEFRIEONT OTA ERG-OXREETH 7, RO SIET,
Z v~ (—EE20 D) (ZHEHE 8 209 H HIZ 2.5 mg/kg AE D OTA % Hi[A|
O PG WONCAER 8, 9 XUV 10 H BHIZ 1.67 mg/kg KD OTA % Hifa]
R ORGT DRAFBERBRNEwR SN, 7y MIETHIR20 HEIC &
ST, HHEOME 1LY 72 OFRBICHEEZEIT R oT, OTARER LG =
MEILTH-> T, HEOEL K OSEREYN 5T TG S, &
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WEEZ T, M1 V4720 ORI OEIEL, — H OHEITEFT 58
MAZ BV, W1 VL4720 OFEH RGN, MR K O E & ORI
[FREIC AR FEDN RS iz, 1.2 megkg KE/ B &5 EOBERT,
K& oD H i ONZ S KRR IE igigs ~/v =7 (celosemia) MBI, HH D
X, AEORELEBLZLTWDH(ZMR 74, 205) , R L7 V—7"T, FERIC
OTA % 1.25 X% 2.5 mg/kg A&E/H O HETit 5 mgkg KE®HRS L., £#
82 HtE CHAEWR T v MBI 2w Eii S iz, HAEIK
7L HAT » FOVEE 4 BRICEFLTWET v FOEEE &
OVEFRITER D LT, BEFLRAEFRIZITRD v o7z, OTA % 2.5
mg/kg RET2[A#EE L7=FETIX.82 H H DIt & M A O ¥R E
FNEI 12 T 8% L=, [RURET, Hi4A 15 H BIZHED 26%I2/KEH
JEDNBIEE S, £D 9 H 40%I34E% 20 HETIZEL Lz, (/R 206)

4% 6~15 H H @ Sprague-Dawley 7 v ~ (—#£ 6~9 L) (Z OTA % 0
X% 1 mg/kg RE/ACTRAKELG L, MiR20 HBICEE L CTREM L IRIR
NBIZE SN, IRIBEEONHD & IR OEINNRS bivzn, i
[ZBA SR T B 72 o T2, OTA ORF a2 T RRICiE, 885
HOFICARE, ME RKESUIRHEXRBRZNZT 30 PLf 6 T (20%). 4
JE (18.3%) Xix 2 VT (6.7%) i Lz, BIE X IIMOFENZNEN
15 i 6 UC (40%) X1 3 PC (20%) B bz, blfEHOH 5 L-
AF A= % 43.0 mg/kg KEDOHET OTA LFRIFHIES 35 &, OTA 3¢
PG DORREE L I ZITFBEDOFRER & o2, (B 209)

Iz 6~15 H H O Wistar 7 » b (—H#£ 10 &) (2 OTA % 0.0.125,0.25,
0.50 1% 0.75 mg/kg R/ H THRHRE N & 53 2 R AT MR i S
72, 0.25 mg/kg AE/HLL LD OTA $e 58T, HEICKSF L CTEMFBIREK
R L. 0.75 mg/kg {KE/H D OTA B E5BECIIE RIS L, BRI
HEFEERE L HEIKFEL TR L, RO KEEINT 0.50 mg/kg K/
H L ED OTA 858 TH B LT, AR DT, Bk M O gs 0 B 5 08
2TO OTA HEHIZBWTHEICKAFA L THEIMML, OTA 0.5 mg/kg K/
HOREL ECHEHNICHE BRI TH - 1=, SAEFFRITIE, M~ =7
SHEF OMASEA R, NEE, /DEIE, BB, FHAAREE & O 5N
ERRO LN, BHREFITIL, Z28OFORTREKOREE X357
B RO LTz, Il O BRI, KIFE, /DRE, & LR, £8E
RENRD LT, BIRONTFN, Bhgk, MKk IR O FIREIZIB W T,
0.25 mg/kg KE/HLLED OTA 25 S REMW ORI, KIE, B
DR B OVRAIE R AR D Z5ME | /AR ZE e, MR HGE, /MK O R5E
AT RRAE DN K di A8 B ORI 00 K H8 7 & D38 AR B DB FR D B ATz,
(ZH 210, 213)

i 6~15 H @ Wistar 7 v h(—H#f£ 10 9DIZ 0, 2.0, 2.5, 2.75, 3.0,
3.5 1% 4.0 mg/kg {AHE/H O OTA BNHRREOKE Sz, EiE 20 HHIC
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(5

R L CREW L IR BIZE S, OTA I3 RIS E# M Ol DR & &
% L. 2.75 mg/kg RHE/H L EOHETEFIEIEDNGED bl ik
(R Ui bR MEOm ORI, k6 HH & THH Th o7z, (B 211)

@ oHFx

IR 6~18 H H @ New Zealand White 79 (—#£ 5 VL) (2 0.025, 0.05
1% 0.10 mg/kg RE/H D OTA Z#% 0 &5 5 3 A d B 3hE S i,
0.10 mg/kg M@/E BT, IR AR L ORI B H B R D & -
7oo BRVEIZIR, AKBRIE, /NRE, EREiOEEIH L, RORFE IR E .,
ﬁh%ﬁ\%m®ﬁ%ﬁﬁw_ﬁﬁﬂ&0*ﬂ® b B OFEABAE D3
U7z, FFlig, Bg. W& QIR OB FRIMRAEICZ LV | MBI Ok O
g\ AR T 7R B E O BMMAERD H iz, (B 212)

@ o

R 3~6 2 HB DU Y (RVAZ A M, —H18H) 120.2, 0.75 X
1% 1.66 mg/kg (KH/H D OTA BNE NG I, iEIIMBIEATIZIAL
nigrolo, (B 125)

) BinEH
BmERBROMS A2 E 16 KOE 1TICE L DT,

K16 AOSFXIUAD in vitroBiIcEHHERER

£16-1 HEZAVN-EALTERARR

5 LR OTA NG Eis 2 RSk
EMEAGIC WS i3 H

fiht oo 0.1. 1. 10, i
228K 100 pg/~7" L Z > MiFhE S9 mix 1978 | (B3R 214)
R TA1537 Y — —

TA98 — —
187 | TA1535 0.5, 5. 50, - -
269K | TA1537 500 g/ 7’ L 7 MiFlg S9 mix — — 1980 | (M 215)
28| TA1538 —k — —

TA1535 — —
187 | TA100 50, 100, 200, - -
228Kk | TA1538 400, 600 pg/ 7 Ml S9 mix — — 1985 | (BHR 216)
28| TA1537 TL—h — —

TA98 — —

TA1535 — —
IR 1, 3.3, 10, - "
gegy | LA100 33, 100pg | AP TROTYRONESI L — | © 1 ge9 |z 101)
I TA98 FL— mix — —

TA97 — —
IR 37, 111.1,
Ze8% | TA102, 333.3, 991.2 7 Mg S9 mix — — 1991 | (B0 217)
75 5 ug/ 7 L—h
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By e FE OTA R REHEMEAL A Z MRk
IEHEBICH W 'R i3 B
TA1535 0.2 uM/2ml nd | +
#iE | TA100 0.2 uM/2ml _ o nd | +
- > iﬂ‘ N
7285 | TA1538 0.2 pM/2ml ggffzg%ﬁf ﬁ;ﬁﬂ@k nd | + 1991 | (M 218)
28 | TA1537 0.2 uM/2ml e nd | —
TA98 0.2 uM/2ml n.d. —
2 B[ = S iR
TA1535 0. 121, 403, | X HESOTT TR LR
G 1210 ng/7 L E%E;%w S9+7 % FUmET
ZE8% | TA1538 — b (0. 0.3, | oy b — | + 1999 | (B 130)
R L s L | SRR B
a TAGS _‘H ~ U AP S9+T T ¥ RVEET | .
BB B,
Ty NBES 7 0 Y — A
- TA100 +NADPH+GSH, 7 > Ml | — | —
10~200 mg/ | f@B. 7 v Ml GSH S-#sffafi
528K BIR
oy TU—b | S, T o MF SO+ 2001 | (B 129)
751 TA2638 NADPH+GSH .t I CYP3A4, | — | —
HRP+#E g k&
flii | TA100 25, 5. 10, | b MFlAS ARk HepGe il | | —
PSP/ . 2002 | (BHR 219)
SR TA98 25, 50 mM/L S9mix — —
TA100 - | -
TA102 - | -
- TA104 0.01, 0.04, Z v Ni& SO mix (FTHR) i | — —
sese | TA1538 0.05.0.1,0.2, | 7 v MIMREFEATMIIL S OTA % | — — S
iﬁﬁ TA1537 0.25.0.5mM/ | f > Fa—varLibHE [ _ 2008 ) (2 221)
e ZL—k B 220) & [ U 4:AF)
TA98 — | -
TA1535 - | -
TA97a - | -
i Esﬁféﬁggbla 0-1/“?00 5 o b AFHk S9 mix -
ek glf ST 1985 | (B 216)
EH | WP2uvrd- ) 7 v MMFE S9 mix — —
mg/ml
1w ..
gegy | S cerevisiae | 0.1~100 Z v M S9 mix — | — | 1978 | (BM 219)
D3 mg/plate
nd.7—% ML
Fx16-2 HEIEESEHBEZAV-EGTFRAZTELR
R Exty/pi OTA & ARG ik 2 3 BRSCHk
1EMEIRICH | A
W= WE
. C3H ~ v - pSV.SPORTlacZ
IS - e =1 e o S
ﬁf‘g* AFLHEAN | 5. 10 mg/ml — | 2 e megRges | 1977 (222)
N | T R,
e | YA 0.1, 0.5, 1, 5
o |LS1T8Y | 25,5, 75, | v M | — | — | -25mg/ml ki | 1985 (2’1{,»‘)“
MEEES TR 10, 12.5 mg/ml | S9 mix AR
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¥ ARt OTA Rz RENETEA L 5 o Z FROCHER
TSI H m | "
W E
- CYP1A1,
< 2 CYP1A2,
R 2E CYP2C10.
5T | WAk | 2. 10, 50, 100 ;;;Eggf _ | , | cYpsa4izOTA 1996 (B
255 | NIH/3T3( | mg/ml P - IC & DB R E 223)
t k CYP a - CYP2D6 K O}
FEL) CYP2E1L 3£ 8%
FHE Lo T,
ATEZE
FrA=
(HPR . 0.1. 0.25. 0.5, | _ .
T 5285 X;CA 1. 2.5, 5, 10, gg"m?fﬂ’a - | - 2003 (;’i;f
BRT | (oo e | 50, 100 mM
vt
A)
AEZE
@mpr | 7V | 35, 80, 187. | 5 FAFI o FH BRI 72
s T (+ ;
T 2294 483 mM (3 HF | RO S9 | (+) D EFO Y 5
BT A= f#) mix ) o
V79 i
v - REHIER A L, 1
) 2007 (2”2“1‘)“
AiEZE
AR w2y +81mM UL E (—
(A1 |7x—= |3, 81, 188, 438 |5 ~ i ) () S9) Wi 3~188
ra% LY5178/T |mM (3 ) [S9 mix mM (+89) THW\
A7 — [K+ e £ (AR SR
%)
nd: 7 —#MmL
#=16-3 MHEIEAREMEZRAV-LEBAREEHER
AR L tE OTA RFE RETEMEL e - 2 IRk
EHAGICHY | 'O F/
T-'E
<12 uM/L 2> 5 FBK
e |V U R
7 gft it |12 18 24 50 + R Tl k| 1097 |(BH8 225)
P ke oSV g v OTA OIEFIEE
s B,
- 5~15 puM/L CH &
EAFEDH Y , 20 uM/L
IR EESH D,
- OTA 538 36 If[#] T
BN SR <R
g [YBAY T b,
/ gft Wik SHE 51‘\/[/11?‘ 16, 20 + nd |-Fx baTYeIc L | 1099 | (B 226)
S H D OTA OERITHEE
e
SHIBRN I VS 7 A D
A K DB RAE,
TIFLT4TAY
MZAEH,
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AR W) TR OTA BJE AEHTEMEL % o Z MRk
TEMEACIC RV | ;|
T-WE
[
PSS R 7 M A
g | E MIFRDS [ " 4 % MR D HEN,
VA Tt Z%EE
AR HGAGEEEH@ 5. 10, 25, 50 T5~25 pg/ml T | 2002 (B 219)
P2 g/ml (24 W + |nd. [EET DML A
55 4%) KT N,
PAEREN 30. 50, 100,
SR - | - S
Pyt CHO il 160, 300 pgfml 1989 |( 191)
« B0y B Je OV S
. o
; | NN - R ;
PZERIN Z v N S9 B R T X G
i . \ e
P gﬂ;ﬁ(?%@ 0.015 pM/L i + |+ koo by S | 1990 ( 227)
%\ (BEN (2L < &
bivd, )
- 0.1 pM/L 7> Fil
(KTF 72 e o PG
. . e to iR, 7 2 7
Yu R s B N
”ffx ;/J” Oi\}l\/LO'E)\ 1. 2 + |nd [RrF—ar.Fr | 2004 |(BIE 228)
a H o F ORI,
0.1 uM/L T 2~3 1%,
2 uM/L T 4~5 i,
F A =— 5 o | R . G
ANKAE | 24.8, 532, égﬂgf;gﬁx - |- ,@2476'4 MM (3l 7
Yeafk |-VT9 M |114.9, 2476, |0 X j
o e 2008 |(ZH 229)
BE B RUo% B532.4, 11490, | _ N . 532 4uMEL |- T4
G (s B | 2476.4 pM/L 879/ AL R S Wt H "
‘K‘t 1%) mix HE o
nd: 7 —#MmL
£16-4 AT47—32—HE&
AR EWFE OTA )= RS =y - ZHSC
IR | & & [N
Wi
~ppa | B.subtilis - . . (B
SOS # ik oo 20~100 mg/disc 1975 230)
SOS B | E.coli — |n.d. 1986 |(ZR 87)
- B4 3 E OKENH
MTHDH hery s R .
SOS #Bk |E.coliPQ37 |1. 2, 4 mM + C (Trolox C) i%, OTA| 1994 (;/31)
DiEfretE & 52 AT
K&K,
BALB/c i~ .
DNA —4& o - 48 )12 T DNA (M
. U AFMEE (10 pg/ml + |n.d. i 1985 o
BB A EH
B M — ARG, 232)
FTxA=—
KNI A K 25/‘ 510‘ 100, 200 + |n.d.| * 200 pg/ml T4,
DNA 7| —Bpiig, |"&™ loss | (B
SHEIHr 233)
7 v R ~na
AR o
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¥ YR OTA B AEHTEMEL = o Z IR
EMEARICH | & | & ik
W=
DNA#1E| v FATlEss
(= A b | Atk O + |nd |- WEGEEOICHE | 2002 (;’%igﬁf
7 v A)|HepG2 » OUH
= - S9 mix |X DNA {5
?gﬁf% A XFfE10.001,0.01,0.1, |7 v MiFiE SO | | | |&HER | 9003 | (B
7 o A) MDCK #fifa |10, 100, 500 uM|mix . ‘{)i%fi{}kﬁé’\]&:~21§fﬁ 234)
Bk & 3538,
- 2.5 uM LA |- 24 B[]
THAEREKT, 78 b
— 3 AN,
« 1Kl OTA WLEg
S < 500 mM/L P4 _FGH
DNAH#E| 2 2 JIME . 2000 mM/L
(ZX b i V79 + [n.d.|T Fpg ffAfE FCHE
T IEA) (= DNA {50,
" - 24 9 0.5 mM/L
LI ED OTA ETH
=2 DNA &8
500. 1000, 2000 L. FpgLBicL Y2
WM/L (1 B) Tgﬁ fﬁffﬂu" . (BB
0.25. 0.5. 1. 2.5 %&ffg) ABD7RIE] 2005 | T
MMIL (24 F5) - ImM/L B E 7
~—< 2 A0,
+1 BFf > OTA LB ¢
| TN 1000 pM/L THEIC
ONATUE | [PNA o8N, Frg
o) K CV-1 A "% % 0 EndolIll 2L8HI &
i) D & ToHETEM,
- 24 [ CIE OTA 12
£ % DNA #1ED 8N
TR Lo T
M, Fpg LBz kv 4
T OB TR,
-OTA I L % DNA
DNA /5|85 o 1) {%Oﬁ%bmiéﬁ&) SV (WA
(22 b |fersaemm 20 50 100 + na |27 2005 | GM
SRRPN uM/L - Fpg } O Endolll 17 235)
1 F T3 DNA 18154
o,
=N
- :|CYP2C9 X - JEF BN ClE OTA
?gﬁf% i CYPsAg (10225 0 0O e foypace || ommizsA AL, 005 | BH
7 g )| EEBEE T Wit CYP3A4 - CYP2C9 Bz L v 236)
7= NIH/3T3 200 uM CHHE,
e
DNA {5 v hRIES -
(= A b |FERKE LK (100 uM/L (8h) + [nd |- HAZEDHY, 2006 (2,/”3‘7'5‘
7 vz A) File
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AR YR OTA B AEHTEMEL e o Z IR
EMEARICH | & | & ik
W
« 6 IRF Tl pat,
« 24 IE[E CREMET,
=W7=n =y Hy )
DNA 15 B REREE |50 uM (6 KUk 24 Hﬂﬂ@@ﬁfa% 9, (B
(2 Ak % HK-2 s lrse) + |n.d.|- Fpg %O Endolll &| 2007 238)
7 vtA) S R BRORE R ITBE, DNA
DORACIHIZ A — T 7R
llfﬂO
-3 B[ TIE S9 DA 4E
W2 &3 EENE,
DNA 15 " . 100, 200, |_ " .
AT e b (202 190 B0 5 ppse | | |- Endolll ROFpeic| oo | (B
7 1) 3k HK-2 i H#Faﬁ) mix L v E2{kry DNA 8 239)
’ %, S9 17 T Fpg
TITAEITHN,
- . 0.2, 0.8, 1 mM, . A M
DNA #£|CHO #ftijia (3 15 ) + |n.d.| - AREFOCEE, | 2009 240)
ACIZ v )
N 0.4, + nd|-1mM cHmmaE, | 1984
Nl |2 (B
DNA
At [CBH =17 2 241)
Ak .
AR s 4116)10 mM (4, + |nd.|-10mM CHifaZrE | 1984
A
0.0000025,
- — _ 10.000005,
ATEM (P34 BET ) 095, B © 0.025 uM BA_ECHI (BH
DNA MMREER | 05 0.0025 n.d. |y 1985 216)
AR [ 0'005 ‘0 625 : ¢
0.05 pg/ml
+ 1 uM 2L il
F344 5~ | [0.01. 0.1, 0.5, P,
A 0.75. 1 uM tnd - 0.75~1 uM THI B
Z:ﬁ:—_‘;ﬁ‘;q ‘l‘io (Z%EE
é\]%zl\l%ﬁ + 0.5~1 uM TR 1997 242)
— S
7?HE%L 0.25. 0.5, 0.75. 4 lna ﬁéﬁuaﬁu o
SR 1, 1.5, 3uM « 1 uM LIk i3Hefa
P,
REH 0.05, 0.1, 0.25,
DNA &% ;%;?:'@‘%L 0.5.0.75,1,1.52 + |n.d. 1998 (j;zgf‘
AR " uM/L (24 BEfE])
-0.5 uM/L PA_ECli4
4 A ==
S
REW |BIRE L (0.05, 0.1, 0.25, 0)1%@%3&1E'j< -
DNA & s [#ifa (a2~ |0.5,0.75, 1, 1.5, + |nd. .Ej’z}\m%fﬁ%%ﬁﬂ@f 2000 (;443‘
By e S RS
AR Zg?mif 2 uM/L (24 IREfE)) 0.05-0.5 LM/L O
OTA JEFFAIZI
Tk,
, b SRAE I
Yu . ) /\'\/\Z?IJ Z?BE
%ﬂfﬁ*f@ U2 SHR {5~10 pg/ml — |na | OugL THANE] g, | (BH
]j{ztﬁc?ﬁ (PHA m”?ﬁ) Bﬂ%ﬁo 245)
M Sg T;;l/\ B
Y il SR | 1) N B ﬂ%ﬁggﬁg ¥ lozg | (B
Sy IRAE " K 7 mix - 500 pg/ml 1N 191)

fii)

PE,
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AR YR OTA B AEHTEMEL = o Z IR
EMEARICH | & | & ik
W
OTA %7 v b
aitets € 1y oS (0,001,001, 0.1, |eufsisdenfm | | L |LOne OO s
T URAEH (R 1, 10 uM/L & g5 LT e =, 218)
ity 10 uM/L CHIRAZEHE,
tiflR Y e, |72 % N ~A hVx * M AEAF =R O (R
Sy fiAs i | Bk 0.1~2 uM/L crohagg, | T MY A h—s zomm | 2004 228)
iil;; 24.8. 53.2. Zw ML || |- 2476.4 uM TR
BRI | _yrrg s |114.9, 2476, | OV S9 mix Mo (B
SRR W 52,4, 1149.0 2008 1 )
7 B hUs e |7 IR || - 532.4 M A
i ks OVE I S9 mix PE,
+ B, cfEME, nd. o T—& 7L
K17 AOSEXUAD in vivoBinEHHERER
e OTA RE, B5 .
AR EWFE k. it S =y e STk
« BRI OB SN BT DY AR
- Swiss |1 ng/kg RE, iR B,
EZERE Z R
R ~ A EH, 14 AR . EX I A#E (1321U0/kg (KE/H) 1994 ( 246)
X OTA OFELHE| Tfﬂit
~ 7 A c BSR D E R O FIT B T D YRR
S s " 1 ug/kg ﬁxﬁ/ s
Yt (kR (o | . g
S | ﬂ%%%‘ B 45 R FLss ol (10 merke thayp) | 1994 | (B 247)
e " X OTA OB EHRICHAT.
ot 2O BRI 35U C e o3 & Y P
YetifKILE [F344 T /k\ . 5 F| — KDY ERILTE ORI, HEH 9005 (BT 248)
ik b e 7RA 7 L (DNA ICELBERE & L7 2
R WETH LD R |
b
0.6. 1.2, 2.4 i
; .. BALB/c ) . < B HERIIE I BV CH BRI G
Yu B
ROMAE Ny oy ek I T\ g mu Gia. . U ZER.| 2008 | (BIR 249)
AR N, 24 HRREIT%
IS - KK
- C X
7 v A
=% o, 25. 50, 100
NN . 25, 50, 100,
IR ET) /N B A 200, 400 mg/kg| — |+ 100 mg/kg LA b CHIFREE, 1985 (BB 216)
st |Z—, k. %
Z'Z?E\ #E\ﬁ N E
3 Pt
DNA #{5. [BALB/c - 24 BRI # (MR, 8. T DNA
RN TN i B I BT Y oss | (mm 23
7o v e | e R - 48 I L0 (LRI C I L 7 25 P (2 232)
A li) TIE LD RVWEENRED L,
DNA {5, Wistar 0.29 mg/kg K
RGN, [T b B SR R R o e .
SN O AR il + |- B R ARSI, 1986 | (B 250)
ik 10 . [
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s | i ORI B g i e | s
« g OV i< 500 pg/kg LA ECHE
{1772 DNA 815,
0. 250, 500, - B Tld 250 pg/kg LU T DNA $815.
_ [1000, 2000 MBI L,
= 7; J;f? 33‘;4 qehe/ke KT, | |- Fpg MMIC KU BEICH1 S DNAHL| 2005 | (B 248)
TR O, 1 SR L7223, Ml fe OVE- ffiknia ©
5 [F], 2 [ X Fpg O BIIF8 D b o7
- B TIT 500 pgrkg LI T DNA #1{&
DHEINL ., KR M TR,
iy ?f 71, 0.03. 0.1. . Fpg M2 1 0 4 08 51 CEIRL
et I ;ﬁé 0.3 mg/kg K&E/| + | OFlEIC DNA ?ﬁ%ﬁiﬁ bz, 2005 (B 251)
. ILE H, &0, 487 2RI B OBAGITERD B o Tz,
b [SET 05 meke 1 L TR D B
et ﬂ,ﬁ@ REREN. 7, + |- BB CIE OTA B ISR LTz, 2006 (B 252)
8 ILE 14,21 HH, - DNA 81,
F344
Loy [Pt 0.36~0.38 - B NRAEE SN E S C Spi R BARMEE D
e o elta 7 melke KW | EELMINAL DN, BEEIUNEAE (B 253)
= o 7|y b MERE, 4R - 13 I FLEIC DNA O K RDBFR SN TS —o
i —HE [ ZEERLTVE,
5 .

D EEFRAEE
- in vitro FXB& (F 16—1, 16—2)

AR 2 W23 & A EORIFZERE AR (Ames &BR) Tl EHEME
{LDOFEIZ )00 63 OTA BEEOZEITR D bignoT,

PR T EE S TyphimuriumTA1535, TA1537. TA1538. TA100,
TA98 X% TA97 k% AV 7z M D1E IR 22 R 28 BBk (0.1~500 pg OTA/
7L—R) OfERIZ. T v NI AN R Z—[TlE S9 XX HepG2 #ifa (&
~ HFHE DS A F SRR HIID) Sk S9 12 X A RENE AL OF I 0303 52
MTH o7 (M 191, 214, 215, 219), Wistar 7 v M OMCEEEATHIID 2 100
uM/L @ OTA & 24 B[l L7-#% 082 (200 nM OTA /2ml) % v
T2 O E T 22 IR A BBk T, S TyphimuriumTA1535, TA1538 &%
TA100 £ 1B W CTHMHEORERNG L= (BR 218)3, R U&RMEEZHAWT
Sl S 7= B 0B TlX. S TyphimuriumTA100, TA1535, TA97a, TA102,
TA1537 } TN TA1538 FRiZEB W TRt CTh - 72 (M 221), 7=, NADP ©
ROVICTIF RUVBERM LUz~ ARG 7 v Y — L FE F THEiE S
- R TlX, S Typhimurium TA98 (403~1210 pg OTA/Z7'L— k),
TA1535 KT TA1538 ¥k (121~1210 ug OTA/7 L — k) TiHHM:TH - 7=,
OTA ZIRML TWARWSEHET TR, ~UAFI 7 e Yy —2 KT 7% 8
VEOFEII DL TR THo T2, FEEHELIL, BEIZ e Yy — ALK
57 7% R UK TR 72 OTA O LA DN 28R B 2 5589 2% Al RetE Dy
HDHEBEZE(SR 130), BibA L AICH LEZELRD D S
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Typhimurium TA102 } O TA2638 #% H\ 72 OTA DI IFZLIRAE FalRIC
BWT, 7 v FOFhEE L ITEHOI 70 Y =L LUIRET R — b,
Aloclor 1254 L 1ZT P AV CTCYP ##FE L7-7 ~ Ml S9 Xix
bt~ CYP3A4 % AW REHNEMHAL OB I b 63, fRIZEETH-
72 (B 129, 217),

KIGE E. coli WP2 k(Y WP2uvrA #RIF N2 EEREE S, cervisiae D3 ¥ 7%
PV OTA DEEFZRZE RARBROFE R, S9 1C L D RFHEME L DA
Wb L TERETH -T2, (B 214, 216)

W LA S 2 M & N 72 OTA OE {5 1- 289828 BBk Cid, L5178Y #fiw

(v AJAfR Y oS EESRMREARR) 2 Hnwe~v R Y 7 —~ TK 3Bk
FOVT9 il (F v A =— R AR X —iH IR 2BV R
VFURARY RN T AT 2T —F (HPRT) 2958 BRIz BT
1%, Aloclor 1254 T#HFE L 7= 7 v M S9 12 X A REHEMHAL O FH I 23D
b oM TH -7 (B 216, 221, 222), C3H flfinz v 7= 225828 Bl Br
IZBWTiERETHh > 7o (ZH 222), — )7, & F CYP (CYP1A1, CYP1A2,
CYP2C10. CYP2D6, CYP2E1 X% CYP3A4) %3 A L7- NIH/3T3 #lifie

(= 7 A MG VEHRHESE SR ARE) TIEBEORE RN RO b= (B 223),
F72, L5178Y filax i~ AU v 7 4 —~ TK iR L O V79 #lifin 2
72 HPRT 288828 BB THIWGMEN GO DAL & 3 DR WA S
TWDD, BRI OWTERIL, Z6 O THRIEAET 5 220RE
A OTA DR L CWARERTHDH EEZL L TWAH (SR 224)

- invivo 5XB& (& 17)

F344/NS1c-Tg (gpt delta) 1V » I (MEME, —FEA 5 PL) 12 0 XX 5 mglkg
FRENHE - 0.36 ma/kg K@/ . i - 0.38 mg/kg {KE/H) ® OTA % 13 i
MR 5 L. ﬁxﬂﬁ’&* IZBT DBIEFENTAR DA R, IR KA
FEOA BRI D Sz oo 1z, Blgo bt L7z DNA 0 8-OHdG
X, OTA FEBR G- O3t L L OTA & GHECHERZED o7, FEEHEOIX
7 v MZBIT 5 OTADFHNAMERITIEDNAEERE S LT\ 5 k%zto
(B0 253)

@ FBEREEHBRRUV/NMEHER
- in vitro B8 (5% 16—3)
b RU ol (B LM 6 AICHKR) AW AR ERERIC SV

1) AR 351 2 IBG T JER A BRI A T 5 BT, gpt @157 M M red/gam (Spi-) #
0T AE 7 7 — U EHIIRL AR FICHASNTWE T v b, gptiBfafaLiR—2—L 1L
T, EBOCAF B 72 2R R (ERERAER L 7L —AY 7 b)) PRI TE, SpirkL 7 v s
> TIEK 10 kb L F DO REZE BN TE 5,
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T, QiR g oo FH R OB R OGS BE DB S T2 (B R 227), F£7-.
7 ) il R AW T g R BE T BR IZEB VT OTA IXBECTHh - 72, (B
PR 228), V79 Mifa OVt R U ol (fds B 1 A ICHR)E vz
R ERBRE CIIEEThH o T2, WITNORAEKREFERERICBWTHL T v b
JHF R S OVE ik S9 12 & B AREHE AL OFEILERD B ive - T2 (B 229),

ERRERCIL, OSV e (b URZE/Mailia B eiark) . SHE Hifu

(NI A H —RHSEAIIRR) K& Of HepG2 #ia (& b ATAMA S F SARIER)
W B Ttk Tdh o 7=, SHE MRV T OTA OYEMH & i~ 7=k
. MRRANA L T ARE ER ISR OWNEE 7 7 T v OEARER
B LTz, (B 219, 225, 226, 246, 247)

IR G S (RS HARRIR I C W T TS X B g e 0 S9 mix 12 & W IEME
fb&H7= CHO #HlE (F v A =— XN h A X — IR SEAIIARE) KOt R Y
YOI N~ A R = TR L7 v U oIV T OTA 136
PEDOFERTH -7 (BH 191, 218, 228), — 5. CHO #ifE X 0N V79 Hifa % H
Wik Y B RS BRI T » MBI EE SR S9 mix OF T 1D 5
THRERIIEIETH - 72(BH 216, 229), ~1 FY = Th s PHA THIL
7ok hD Y R A W TR G 3 R R BABR OFE R b2t Th - 72(Z
8 245),

- invivo 3B (F« 17)

F ¥ A =— AL AL —|Z OTA Z 58 0% G- U 72 ik e a5 R A ek
BrofE BRIt Th 72, (BIR 216)

1 pug/kg RE/HOHET 14 HIE OTA 2K G Lz~ v 20 & 4l
WONZFE UH&ET45 HE G L7z~ v 2O SEIE K O /g2 7z
PR RO R, OTA ITREAERE ZFHR Lz, vV AIZ OTA &
FERFICHE (LRI CHAT Aa LV E VB IIE Z 2 v A ZRERGT5 L2
B0 OTA OFENL, B Sz, (B 246, 247)

BALB/c ¥ 7 A2 0.6 . 1.2 XI% 2.4 mg/kg KEDHAETHERENKES L.
24 BRI & &% U CoBE L7 BRila o aikic, HEERFNICES. Y
Wr. U ZIRE OVRKE NS T RENED Bz, (BIR 249)

F344/NS1c-Tg (gptdelta) 7 v b (MEME, —#E% 5 P0) (2 0 XX 5 mg/kg
il bk - 0.36 mg/kg RE/H., M : 0.38 mg/kg KE/H) @ OTA % 13
MR G L, Bgick T 2 8EmMERHoNT, In vivo lZEBT 5816
T A AR R R G 408 B ISR AENL T B D BEE A E S R A
OTA FEF - D B & b~ T Spi & BABHEE O A E 72N A4 54, DNA
DRENFERINTND Z EDURENT, (B 253)
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@ DNA EEERUMER
- in vitro FB& (5% 16—4)

HE %2 W72 SOS #BRICB W T . DNABEDORE R L LTAE L % DNA &
BERTIIIEON R oTe e T HRERELNTL LT HHEDRH D,
BHEDOHREITBOTRD - OTA O&EmEEMIT. KistEe Z I U EilCk
DBk &7z, BALB/e ~ 7 AP P IE M OF CHO Afifia 2 IV 72 PR L
MARSARMIE O in vitro RER OFE R, DNA —AHGIM AR D 5T\ 5, (&
& 87, 230, 231, 232, 233, 254)

In vitro REW DNA AGABRIC I D, HE L7 DNADOEENRT v M R
W~ 7 Z2OPURESEIT ML, 7 & BENE Bl ONT & bR REGRHIAELC
WD LTz, (B 216, 241, 242, 243, 244)

~ U ABSHESEAI, CHO #ifn, MDCK #ifa (1 X B g Sermiatk) &
W HepG2 #ifax VN5 Invitro 2 A~ 7 v A TIEBGHEOR RN E L
7= (&8 219, 234,236, 240), ANV AT I REUIVYDNAZ Y avo—+8

(Fpg) XiI=> KX 27 L7 —F III (Endolll) (T K % ALER & A AA A T2 2
Ay N7 wEA 2280, VI9Mla, CV-1#ila (v FE o —E b
ARk . HK-2 flifa (b B g RAIRaLL) 2\ T OTA #EICLD
DNA OHBENFEIZHEM L7, Fo, V79 Hifa & HK-2 M-S T,
OTA ##E (T L o> THIIPIEMERRFETE (ROS) 23 HEINT 5 Z & 70 bz,
ZNH ORI EIZ. OTA 78 DNA HEOB(WEMZFHRE L TW\W5D Z L 2Rk
THHDEEZ LT (2R 235, 238, 239),

NIH/3T3 fific BT, 22 Ay M7 veAIZX V& OTA KIFHY
72 DNA &0 E ROS O & OBIITAREAZRD S i= (2R 236) .
F7- . HK-2 #ifiaz ROS DA R V¥ —Th D HiE{LAID N-7 & F/L-L-
VAT A U THEET % L DNA BEMER L 7= (B 235),

b MARERE R K BRI A 100 pM @ OTA & 42 3 FFfES# 4 2% o A
v T A ORER, 22 BTV TRME, 28 7L THETH Y . OTA
e b DNA I KIETREIITEEENT O biviz, (B 237)

- invivo 3B (F 17)

BALB/c ¥ 7 AT 2.5 puglkg KED OTA % fEFEN#E L= Bk Tk, M
lige, APNE M OSBE o i 2 7= 7V U s RIS K BT ofE R, &5
24 REfE% 12 DNA — ARSI 2338 DTz, Bl Cld 48 e tR, ATl Tl
72 FFfH#1Z DNA — RSO MEE Sz, (B3R 232)

0.29 ug/kg AHE D OTA 7% 48 FFfi)4E(Z 12 WR#E O 5 S fv7- Wistar 7

12) Fpg X% Endolll (%, #4241 DNA O Si=7 U U EMb Sy IV U
A LU CHREL, abasicsite N TE 5, TN AY T vEAI2L Y DNAHEEL LT
BEIn5,
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v I | RGBSR S AT A OVE 2 13 DNA — S5 G 23
ROBNT, (B 250)

F344 7> & (KE) 12, 0, 0.25, 0.5, 1X@2n@&g¢E@Oﬂ¥%1

W 5 |, 2 B DG L, R&EG T2 RER®BRICEZ L, a2
v RN T vEeAIZEY . &, HM&U%%@%TiO5mﬂgWEHLE

B T1% 0.25 mg/kg (AELL OGRS VT%EWTWEDNAE
TEOWEMPRO LN, T Ay N T vEAIZBWT, Fpg LI LY, &
W&UHM®M@®DNAEW@ﬁM#M®Eﬂto&Wﬁm&

0. 0.03. 0.1 Xi% 0.3 mg/kg KED OTA » 4 BB OEE I, K&
BehG 24 FERMRIC R STz F344 7 > & () DT K& OB g o ila 2 H
WTaRxy N7 vt A %25 LI2iER. Fpg (C X D02 HAAATE S S
1242 T? OTA & T DNA 5O ENFRD b= (2 251), 0.5 mg/kg
REO OTA 78 7, 14 XiZ 21 HFMEBEANKREG S, &&&E 24 FEE#ZIC
ER ST Wistar 7 b () (2BWTH, AT, BHR & ONE O e o
aRXy R oA ORRIZETHEETH-T2(BMR 252) ,

(6) Z0fth (HEHEME. RESM)

@ riFsEH

E4PPS

Swiss ICR ~©7 A (i, —#£4~6PL) (2, OTA % 3~6 mg/kg KET
HEEN BRI 5 24 BEFRIZIZRRGIR D R— "I U2 HE L7/ R, F—32
> OTA OB LT Lz, Befbx b LA, E{kir) DNA 5 &
U2 L) DNAEE O—@MHEHE S /K, KIKEE ., WS, TN, BIREL
I8 M OB B E 278D HivTz, (M 255)

Zvk

Wistar 7 > ~ (., —#£ 4 J8) 12 0 X% 290 pg/kg KED OTA 73 48
REff IS 1~6 B, sEmlkO&G S, 4 BE%IC OTA &5 L=
> N OREDPMENTEAD LTz, BEELKOEKEX, OTA FERLG- DX
L HEBEEITIR >, WT O OTA TR FEICER S, 6 BE%D
OTA JREEIXEB L # 100 nglg & 72> 70, BH 4 W& ITITN O lEBET v >
VINHEACEAD L, BT 2= AT T =3 E BN L, X R EAE
R ENAE LT TWD EEZ bz, MkFHBIZ O, HHEHEEOEBE

MR LT, (B 256)

F344 7 » b (M, —H#E 10 PE) 12 0 X% 120 pg/kg KHE/H O OTA 2 10,
20 X% 35 HREIs&HFE OGS, MIZEBIT 5 OTA OIERDBFEN bV,
1OHW&WmHWWNﬂA%5’i@ KIGEE ., /M OR8> D

JH BRI F0 U T AT E I Oy K OV & 53 © LDH f OV N-7 & F/1-B-D-27
w:#\ﬁ&~ﬁ@%ﬁ10_iﬁb5 X7 VvAFH—E, =7 -Ca2
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"Mg2"ATPase, 77 =7 2 ) _XTF X —F K OYGT OIEENEN LT,
10 HR% 20 HiH D OTA # 5 TyGT iHEIZ. 3 > DMfEEIZ T OTA
B O IRBEC A B L=, 35 HM® OTA #5TiX, 3L A
EDEELTEMEDN S BIEL R U L~UL & e o iz, (B 257)

SPF Wag 7 v b (M, —&E108) oFk (12 #Hik) KOk (27~30
A 7 v M2, 0, 70, 340 X% 1,680 pg/kg KE D OTA 3 4 i [H]58
&G sz, WEED 1,680 ug/kg AE O OTA #5#E T, OTA FE#HK
ORI BRI TRENA A BN, OTA EHETHAEE ()
NBEE S OV D REAIET) D ZERITERL A FR D AL, £t 7 »~ KD 340 pglkg
RE/H UL Lo OTA B G5-#E &l T >~ D 70 pg/kg (KHE/H LA D OTA #
BT WT, 3HREE & e IICE B RN A bhiz, (B 258)
Wistar 7 v b (. —#E 8 L) (2 289 pg/kg {KHE/H ® OTA XX OTA
B ONEMEBRZE D ARV —ThHDH AT =2 (10 mgkg (KFE/H) 7
MoAKIZEY 1 EHEARO&ELEGSh, BEO N-2F-D-T A7 X g
(NMDA) =Z#FEY 7= F 2A (NR2A) LT 2B (NR2B) %> /37
B ORBIBTHR DT, WD % 55 S U7 % REE & bl L T OTA #& 5
7w hTiE, NR2A K (N NR2B [ZH B 72 23388 vz, i o NMDA
L7 2 — LR R E‘éfm% 7o, AR EEIZ BT 5 A REME
ﬁ%z%ﬂhﬁ7%%/iﬁWWUW§%£_éMéNMA&@NMB
B ZLE Lz, (B 259)

@ RESMH
in vitro A 5%

b FRM I B 458 U 7- BEEER % in vitro T OTA L5538 L7-fE 5. b
A RV ADFEETH 5 ROS KON 8-0HAG M EA S 1v7-, DNA #HEILEIC
2By H2AX BEOEME R=a A v b7 w4 OFERIZ, OTA 12 L5 DNA
BERELCTNDZ 2R LTV, (LA TH L N-TEF-L- 2T
14> (NAC) THILHET S L, OTA ICHFE S5 ROS 23 E L, DNA 8
S HIH Sz, CDK4 KO A 7 Uy D1 Z X7 EOFBIMNRA L
Gl WIBIEDOFHEE L L LT R b= 2ARRD LN, 2 OfERIX
OTA b Moz kt3 25 OTA O=Miz, ROS EA., fR{kr) DNA ?E\
RO GL REER 0T K h— Y AR L TWA 2 EE2RL TV, (B
fE 260)

in vivo X E&
E4wP
Swiss v 7 A (ff, —#E 30PL) (20 Xix 4 mgkg fartod OTA N5 &
AU, EBMENFO N, (REHEMN, MiEEE, MY oo EkE. bt
Brucella abortus HiRFEARE K N ConA FEIZ X 2 Mfig ) > Bk sh#1L
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FISIZBWTHEZEITRO Do Tz, (B 261)

BALB/c ~ 7 % (ﬁkﬁ\ —RES L) (T, 0. 6. 250 Xi% 2,600 pg/kg @ OTA
o defilelay 28 XX 90 HE#E Sz (0, 1. 40 XX 400 pglkg A/
HIZFY), 250 pgrkg kLl o> OTA #5-8C 28 H B & 102,600 pg/kg
filkl OTA #% 586 90 H BICBIgE &N B L=, BhigH o OTA BEIX
FAREICHBE Lz, MELDNY VU REGRE EEIC OTA OFEIL /o1, HIL
BREICFEITERD B o 7228, 2,600 pg/kg fiklo OTA #5-#£C 90 H
HiZ, OTA FEB G O Xt REEIZ b~ OB A B2 (8 20%) 2338
o} %fmtOZS HEB O IR O T Vo BRI LIZ A B o 7=,
90 H HIZ. 250 nglkg flRHLL D OTA #5-8E THIBEEIZ L~ TR LA
JadTdH 5 CD4*/CD8HMfE DA B /2B ONZ ki CD4+ & Y CD8+lla d
BNE O RO HiL, AU OTA 23 T Ml D% IO (b~ 235 Z &

T EEZONT.24 HHICKRE 10 ED~ 7 A2k Y YikMER (SRBC)
wIEMENE G- L, 28 H BIZHMIaZ W T 7 — 73512 X b 5T SRBC ik
PEAERBN TR O NS, H BRI RPUAEAR O TR D b v,
—J5. OTA X, £ 7P A LA PR BEPUR Ttk L7~ ADIL
TEPHURMEICEEEZ KIFE S 2o To, 2RO ORERIZ, OTA HREN~ T A
DRFIE DG FERERE 2 2L &8, g2 OTA [ZZ Mo @ Wil cd 5
ZENWIRENTE, (B 262)

> BALB/c v 7 A (M, —#F 3 VL) 12, ZJ2aT 2 @FIZHZ0, OTA
2% 0.18 CRHFERE) . 30 IE 200 ng/kg fi#t, F¥C 5~30 ng/kg {KE/H O
OTA EBE&EIZ/2 5 L 5 ICRfIxR G- Sz, HAEZD! %Ebtlz@ :t A CRHIREE
OREIHE Sivlz, WEMITAER 14 XX 28 HHIC LRI, ks
PERRBR N S hi=, 14 B B OB BW T Hﬁ%i it B B £ e OV
NENOMIEIZ TR bR - 7=, 28 HH TIiX, 200 pg/kg filkto
OTA B 5-HED REMIZ 35\ T AR & M OIS okt FREE O IR B 1~
TENZEIN 20% KN 67%H N L7z, 200 ugkg fiktd OTA & 510 T #E)
W Cix, MU T Moo CD4+ & Y CD8HHAE OE| & 3%t FREED R Eh#IZ Hh~
TRUMERNZ & o 7225, T ML O AR a2 % OWiE O M ia B 2 kIZE o B
ehot-. WEMWOPIESUIMIR Y o SERO~ A b2 = Tkt AN
Jio, 2 F N A (Con A) RIBEEEMROA o #—1v A F 2 -2(IL-2)
DR, B Y VAR L VT ¢ v ZAHUR PR8 (2% 2 HUEA S SR N T
F 2T 0x 77— (NK) MREE~OEEITFE O b o7, HE~o
OTA ¥ 513, REM OEREE JIf LR o7z, (B 262)

Zvk

%L 11 H B ® Sprague-Dawley 7 v ~ (#f, —H#£ 4~5PL) (20, 10,
50 X% 250 ug/kg RE O OTA NHFEHR G I, %H 14 H HOREIZ>
W T B ERBR Y S50 S 7=, OTA FER G- OREMWIZ I S = IRy
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EXIRREE Uiz, HEW L OVREMIZIV T OTA O i EIL OTA O H
BIEFLTHML, AA2BmL T OTA RIREMICBIT LI &2 bz,
REMW DU LGB EEIT OTA & 512X W Bk Lish o 7=, 250 pngkg 1K
\EDO OTA BEHGRETIX, REaWolias AWz KRRy I 4 R
(LPS)HI 4 OB S IR, R REEC LR CTHEICHD Lz, —J7. 10~50
uglkg RE/H & GHETIE, BN O PuHERE X OV Al > Con A HilJ#TE O
RO 3o B IC LR TR EICHEM L 72, (B 263)

Sprague-Dawley 7 v & (M, —H#f 4~5P8) (2 1 #REIC 5 BIOHHE T,
0 1% 50 pgrkg RO OTA NAJERT 2 A M OCMEIRWIF I K E#R 5 &
i, BILPIEEED OTA 238 &5 Shviz, OTA FEHEGREUIHR GRED
REMWI D G REEN T RENMIT L ERE S 40, OTA ITH&FE L TV R Wk FREE,
HARTRER, HAERRBIEN OHAERBRRERO 4 BRIz, B
BN TIRFL 14 H B, 22 H HXT 13 BIZE T 2 0EISE DB
Too XPHEEE, HZERTRERE, MARREHL OHARMRBBER BT 2%
.14 HEH® OTA MmHEEIX, £ ZFi 4.1£0.8, 13014, 64086 K&
860100 pg/ TH-o7z, WEMWOIKRE LN V32 E EHEICZ IR
Do T, OTA HAFTERZE T, Con A DFEIZRDL LT,
JIt D BB S i 23 6 BRI LRl U CH B o T2, B B ICA 7 v
PR8 U ¢ WV AHUR THA L, Z D 18 H 122 ELISAYEIZ X 0 iEH O HLPRS
PUAMME 2 Fids L7 ik 3. XPBBEE 10.7 +0.45 (2% LHZAERTRERET 10.0
+0.36 &, PR FFEO b7, 13 B ICK T 2 Mo NK ffg
FEMIZ, OTA OFBIIZED N> T-, KFHL Tk, OTA O HARTRE
TR EE R L, HAERORBILY VRO~ A by VHRIC K D
WA RS D LT T TV b, (B 263) . 7ok, JECFA Tid, AR
BRICHOWNWT, 5 L7 OTA IZOWTOFEMAR B RN 2o~ 2 L 23R L
TWAS (R T74),

SPF Wag 7 v b (I, —#E105) oFn (12 #Him) KO (27~20
Hi#n) 7w Mz, OTA Z 0, 70, 340 X% 1,680 ug/kg AT T 4 [ 7]
ROBE L, sz L5 OTA OREFEE~DOEENFTHLNZ, 1,680
ug’kg RERERECHELHCA BRI CRMMA A ST, mAEDEER T
v MHETIX, EEDTDOITHRIENT A—FZDORBRNTX 2o Tz, WD
340 pg/kg R/ H#EHREM OFEE D 1,680 pug/kg IAE/ AR EGHET, Th2
FVOTAFER G- Ot HBRIZ Tl 7 a7 o G O 35780 HivT-,
(1 258)

AT v b O T MR o s Tl HEERFEHEOBD 2355 L, 1,680
ug/kg RHEE 58 CRETICAH BRI DO biiz, (B 258)

Wistar 7~ b (i, —#£10PC) 2 0, 50, 150 X% 450 nug/kg A&/ H
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® OTA % 28 HIEIRE e h L, mEmiEaRn £ s n, ZoRBix
OECD A K74 407 (1995 ) W L7122 -> CTHEhE S, £T@
OTA # 5T Yac-1 Ml (=7 2 U o EH SRR (2%4 % NK #if
iﬁiﬁiﬁﬁéﬁ‘zﬁéﬁ HEIZHEAD L, 450 pglkg RE/H &G TIE, NK #
RRVEPEIXTE I H] S iz, &#% 4 BN HRBC THE L7277 v kO i
fit % FAV T HRBC (2514 2 HUABEARE DS iR BR S 7=t B, PUIRPEAERE 1L T
BRI L, MEICEE CIERo -7z, MEEEN T- a0
PEIE, 50 pgrkg RE/HEGHETOAME T LI, v 7 v 77—V OEREIENE
%, 50 &N 450 pglkg RE/H £ 58T OTA FJEBE G- O3 R LA EIT
W Uiz23, 150 ug/kg K/ B OG-8 T I o 7o, RS
212 WT, MR E OWgICELITRBO biZe o Tz, (B 264)

F344 7 v & (MRE, —BE5 VL) 120, 1 XiX 4 mgkg AED OTA 73 1

RN 5 R OBEE T, 16 HE&G Sk, MR EARAF A x E &
DD B OFE NGRSO v (& 191), F7-. Wistar 7 v b (f, —F#*
10 JB) (2 OTA 7% 5~50 mg/kg RE CHEE G S L 2fER, MiEL O
ARETNOIRFILMTEEIEN RS Bz, (B 265)

=7 kY

=U LU (MEME, —8E 10~22P) 120, 2 XL 4 mg/kg EEID OTA 73
20 HF#E Sivlz, OTA & 5HETIE, MR, MK OWGE /<A = LV HGRE R
DY AR LT, (B 266)

=U M U2 0 XX 5 mgkg ik OTA 23 56 HRENRAKR G S L=k 3,
OTA # 58t Cix, MIEFDal, a2, PLOYy-Z a7 &N Lz, (&
& 267)

=Y M U2 0, 2 XiX 4 mgkg filklo OTA 28 20 HBIREFZ S S -k
. OTA B ERETITARKENOICY > SRk RfiE T o 1gG, IgA KO
IgM 23 L(Z I 268), OTA 7% 2 mg/kg filkT 5~6 @G S -k
R, MM AMENTED LT (Z R 269),

13 AEROF BRIV (—BE 15 ) 12 0 L 2.5 ug/Iid OTA NESF S,
20 HEBOFHIRIZIB W THRIZERBRA LM Z 7z, OTA B GRETIL, WA
%ﬁéﬂf:ﬁ%’ﬁ CHRT 7T U AT [gG BNAEICHEAD L, IgM NE

WZHIIN U 7=, [RARIC OTA IZEFBE SN oMb Lz 1. 2 XU 4 #Hiln
@%17 N VI BEA MR AG BE & W 7o 5 5B Tlk OTA O ZTER D
59, OTA ORE a7 ) o ~ORE I B THs EEX LN, (B
& 270)

19 OECD (&% 1 /B RHERE) 2MLBM DR VRO T ED -, 28 A KEFMAROT
ANTARTA v
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=U U (—#E10~253]) 12 OTA % 0. 0.5 X% 2 mg/kg k<21 H
WIRAN G U7 fE R, OTA FER G- O IREE & i L OTA BE5RE T, I
TBERA NI U B, MRER, 7 7 7 U & U AFEE K O
EENED LZ, (B 271)

Ry =

New Zealand White 7% (—#£ 8 L) (Z OTA % 0 X% 1 mg/kg &
FAEFS 30 X1X 60 H M5 S 7=, OTA #5-8E TIrRis oo 231l & iz,
FRAPE S ~ DT D Lo T=, (B 175)

(7)) EBHROKEE
D OTADBEEEE PV RKR—F—

AFHEEOT. 1. (1) @PHHCEIHR L TH D L 512, OTA BRI B W
THEWT =4 F TV AR—Z =% LTS IND 2 E2RENTE
. BT RN I EIR A e OTA OFEMEMEMIL, OTA 237 bR M4 HE
N DR SIS S & 2 AT =4 gk v A7 A2 L 0 R
BATT 52 & LRET 5 &V ) LD RIE S LTV A (R 138, 140, 272,
273, 274),

Wistar 7 v & (#) BIRMEICHALZS Y BT U —%8 U CRME
~@ [BH]-OTA OFWRIL AT BTz, BHENN ARSI pHS O
BT R RIS .~ Lo —7 PTG OYE S5 C OTA O
WD B, EWENZ pHE LK< §5 & EFLOEALOIE DN UL R AR
BIZBIT 2RI OFNENE N oTe, ENIRME CIIAKRT =42 F 7~
AR —4F — @O OAT-K1. A7 RME TIix H ¥ X7 F R Ik R

(H+-dipeitide cotransporters) 7% OTA OFRINICEG L TWnWHEEZL
T (BHR 274, 275), in vitro © OAT-K2, OAT1. OAT3. OAT5 i QN b
~ OAT1. OAT3 T OAT4 3 OTA Z#ik7 25 Z ENRINTWVDH (B
276, 277, 278, 279, 280), % 7=, Z Al % > X7 'E Toh 5 MRP2 & U MRP1
1L, AR O Z U E U e MR IZAFE L TV A D, b
H R OTA 8k 45 2 EQVRIB I TV 5 (B 281),

Sprague-Dawley 7 > b O JRHMIE 2 AL BIC OTA & 3L1Z in vitro TH R
T 5L, MR ATP 23 HEEAFRNCHED Uiz, ERRME O (S2) &
UK (S8) 7 A 2 b3, OTA OFEMEREIC R U b MER m o 72,
OTA @ Z DAEAN OAT1 X TR OATS [HEHXITHH 7 m XK1y RZL>TH
fil&zZ & L0, OTA ITENRMERIERED Z 6 AT =4 ki
BAaE - THEBNICAS B2 bV (ZR 273, 282) .

Sprague-Dawley 7 v ~ (MEHE, —HEAS 5 P8) (ZRWTHTHEL B, i,
+ 5. EE. B, K, MR ORI EIZ 81T 5 mRNA 5814 3
NI fER. OAT1 KON OAT3 X BBFF R HBL L, M7 v b &l d %
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CHET v MCAHEBICE L BE L TWZ(ZM]R 283), C57BL/6 ~ 7 A K
1%Jv?xomu@nmNA@%ﬁiiIﬁi@%%m%#ot#\QW2
® mRNA OFRBLEIZIIMZEDRD 517, OAT3 @ mRNA 225\ T
1%Jv?xﬁ@%@ﬁﬁﬁi@%@w%ﬁ%%bkﬁxmﬂmmv?x?
TN B B IR o T, (B 284), Wistar 7 v OB BB IZHB VT,
TR LT L0 OATT I G RMIAE D FIT S2 ' 7 X h OAERIZ
OATS (%, S1 K O* 82 &7 A FOMIEMIZFRD S, BT v MZ y<%
BHLTWe, EEBLET v T OATL OREMETFL, 20T v M
Ty RuarrEEET 52 Ltk oT OAT1 ORENEML-—FH, =X
haZFrDFEIZE Y OAT1 OFRBULEIZIL T L7-(ZH 285), Zh b0k
FIL. OTA DHETZ »~ N OFREIRME IZRI E ST W E2RIBL TR,
RN LAY 72 OTA OFEFED OTA OEZMEICE G L TWb LB 2 b= (&
& 286),

@ OTA 03%75%1'&} H=RX L

Fo#E¥EIZ OTA #5972 LR IR@E AR O H5ivd, OTA 1285
%Erwumér“ 2: L. OTA OFEMHAHIC & 5 DNA (A D K K O DNA
BEEOBERBEDIT), IEBEEEOA D=L E LTEBIEA ML X
R A O 7= A, FIFREEGE & 7R b — A0 L, MAP & —t%0n v
TFMeEOZE L, 2 hay FUTOMEIR T, ¥ 37 Sl EEOE
RANEZ bR TW5S, UTICENLICET AR ZTR LT,

a. BIEEMENAMELELTOAN=XL
(a) OTA DAXELEMEE & DNA Hin{AD Rz Rk
DNA fHIMRIL, AREY SR AR E 8 ARG 12 £ 0 E42 DNA (12
FEE L TAEL D, FIIMEERIZ LW DNA O&REEE S 3L CHfaSE 1322
REFDNFREINDT2D, DNAMIEDIEAIL, BRAD Y X7 HR L S
nTns, OTA X i%@ﬁ%ﬁﬂ@%ﬁﬁ% DNA [ZFEAT B2 oW Tlidkkx
IWEEDRHY . LLTICE & 0T,

in vitro 5%

NADPH, 7 7% RVBREDIFAE T CY VA, v b, UHEFRNT XD
g ST g X 7 v Y — 4% Hv T DNA I AIZ B 53 % OTA ofX
ANEMELDS 32P-ARA R T LEIZ X DR TW S, RENEMHL L7220
FMF FTIE OTA & DNA OFIMEAEABE ST AR v MIA LRI -T2
23, OTA % CYP X3~ AF v ¥ —B CTRENEHEILT 5 LRIAKR Y R3S
O bz, (B 54,287, 288)

OTA & DNA (X OTA &£ DNAE/ X7 L AT K&, Swiss i~ AKX
I% Fauves de Bourgogne tff 7 %X OE g 7 v V' — A {F7E F T NADPH X
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X7 % RUBBERIMLTA ¥ 2_X— F LE%IC, EE 2P-R A
T AXJAEIZE DT LTz, TLC RICkl &7z AR » Mix DNA ik &
HERI S 4, ARy MEREZ IS, #EE L7z DNA 288 & L7284 DNA
IR DT RAEEE D e KAEIE, 126 (11{£/109 THh >7-, DNA © 4 FEDE
)X VAT RERAWESGE, BT AX 7T =0 EA0VTEGAICAR
v RRB LT (B 289),

OTA., OTBr¥ X OTHQ & 1 > & =~— k L7z WI26 iz (b MR
X ERMRERR) OV HK2 #ifa (B Nl k) @ DNA % 7z 32P-
RA KT YWEIZ L DEAT TIEIAR v B3R & 7228, OTB &858 L7
ZNHHIIEEED DNAIZOWTIZAR y bR SN oz, 2D Eh
HEF OIL OTB IZIXEZN R B amEnRneE Lz, (B 290)

RP-RA N T NWETBERINDEARY M, BT AF 7 7=0
C8 & OTA @ 5 iEHE N Mid L Tt L7z C-C8-dG-OTA TH 5 Z & 3#
I TW5b, OTA IZHME 525 L BILMBE R KGN EZ 0,
OTQ/OTHQ MEftiE Lt AR T %, (ZH 139, 291, 292), OTA & X7 LA
v RERALCOLRSK 325 L OTHQ. OTB & 3tz C-C8-dG-OTA KWt
0-C8-dG-OTA® 2 4fkT 25 Z & 728 NMR, UV L~ A AT FLIZ K-
THER S TE Y (MR 139,292, 293, 294), OTA & DNA % in vitro TR
{LLT=8BE. EREEMIT C-C8-dG-OTA TH5HZ L7 LC-MS 2L VR
ST (R 293), C-C8-dG-OTA I%, OTA XU DNA =& (1) A A,
A A AIHELET B A 4 —F (HRP) /HeOs OIFAE FTA v
Fa2N— | LZRIZBWTHRD b (=M 139, 292),

OTHQ % H\ 7z 32P-/R A N T ~LEIC X DM Tl AREHEME(L O 720
ZMTFTTLC BIZAR Y ERED BV, EDOALED in vitro T7 X Bllig
7 a Y —LREIC L0 REHEE L SN OTA AL ER ARy b LIFE
CEoRMBETH-T=Z 006, OTA BMRUHNC L v Rk ST OTHQ & 72
D . DNA & AIMRETERT 5 FIREMEDN B 2 bilz, (R 295)

—J7, 32PN A T VER, FERERBRIE TH 5720, TLC Lic#l
XD ARy M2 OTA 731 U= OREW Y 1038 20 AT REMEDS
Ho HREENT-ARY OV D2, OTA THR I BBEA ML %
L DMREEORETHD EHLEZ LN TWD(EM 296, 297),

F7-. NADPH, GST. HRP, K&V R* 7 —BE%2UL7= CYPs
HEEREE LT v b, b FOBIER OIS 7 v Y — 2% VT OTA 1%
# % HPLC & O LC-MS/MS (2 L 0 fifgfir L7238 Tix., OTA HRDiEME
¥/ OTQ/OTHQ It nd., 7 MFgI /v Y —LKTUE b

W Fastro vy, 77 ¥ CoMOEBENRFEICEN LAY
15) F4%v /7 =00 C8 & OTA O 8 KM A/ L CREA LI2(be W
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CYP3A4 % AW 7=fE K. 4R- OH-OTA KO 45 0OH-OTA 738 6H T/ &Efi
ST, (B 94, 130)

Bz, HEZ >y NI 7 vy —A v ABBI 7n Yy —L, 7>
NEgI 7 a Yy —LA, FaRrRE U500 H ARkEEE T HRP f#{E FC
32P-7R A b T ~LE K OMBH]-OTA %ﬁﬁb‘fc In vitro RERIZFB VT OTA K
Y OTA R D DNA FIIATEEITRE O Bz o T-(ZH 94), 7 v h X
ite M)Jﬁiﬁﬁﬂﬁmﬂa% [BHI-OTA & 1538 L7=f5 %, [BHI-OTA & DNA @
FEAERD bR -T=(2 R 134),

in vivo iRER

Swiss ¥~ A (M) 12 0.6, 1.2 X% 2.5 mg/kg KEDHET OTA #H
[Elfe 5L, 32P- R A N T~ yEE2 VTl 7RG, BE, T ORI
OTA #5- 24 FFI#% 75 TLC I DNA A E Z 2 b b AR v FRviR
DT, ARy FOBITEMTEL RO B, 2.5 mgkg KERGHET
1%, 72 R TR £ TRNEAL O CREMK AR S 7 T L DGR B LT,
0.6 X} 1.2 mg/kg KREKEGRETIX A8 BFEMBICAR Yy N —27 &7
D, T2 BERIZIIZIE L A E A L2 2 & L v DNA I MEE S -
EEZ BN, ARy FOEE LY DNA IMROSEE L, 7~40 (0
/109 X 7 LA R EHERF S (Z R 298),

OTA #5774 (0.02 mgkg KE/H, 3 HEEEERS) O

}f’fIIﬁU\ Dark Agouti 7 > ~ (il 3 [F] 2 f#]. 0.4 mg/kg fRKHE/H ., 58]

RO®E RO 8.3 mg/kg (KE/H, 3 HIE., Ml O&KE) KON F344 7
> b (6.8 mg/kg fAH/H ., 3 HH. s®fIREAHLE) OFNEEL Y it L7z DNA
Nz 32P- AR A b T~ UWEIZ K AT TIE, TLC o> DNA Nk & 48
EIND ARy NONEN, EHEYEE L THOY O C-C8-dG-0OTA 2
FIY T DEICERD B, &Sz ARy bt C-C8-dG-OTA TH5H &
HEEL S LT=(Z R 293, 294),

2P-7RA b T ~LiEIZ LY BALB/le ~7 A~® OTA # 5 (3.5~1056
uglkg RE, BRHEIROES) (ko T, BHRICAR Yy MERBRD b
EDOWENDH D (B 135), £/ E4E 17 H B SWR/J ~ 7 A12.2.5 mg/kg
RED OTA ZMEENEE- L, 14 1 H B O-EREM) O RS 3K& O KA v
72 32P-AR A N T WEIZ K B ARy MRE DTG, FEI 5.2/109 &
W 4.2/109 X7 LA F RO DNA fIMEAR > 3L U7 EHERF ST,
TLC DRy MIEAREL L CHVWE C-C8-dG-OTA M AR bk & [A UAL

IZRBO BN LW HEN D H (M 135) |

*ji\ 2P-RA N T YWEIZE D ARy MERPHERTE oo lolis
b0 LLTFIZR A% L 912 in vivo IZB1F AIEE R I >\ Cid HPLC
K OVLC-MS/MS TlIHER STV,

F344 7 v b (ffE, —#E3UL) 120 XX 2 mgkg {KED OTA 738 5 [A],
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2 FEBREIRE O % 53 2 AT AGRBR 2N i S 7=, T v biE OTA s
b 72 Btz Ic L E N7z, LC-MS/MS M O 2P- "R A k7 ~Lik%
WT OTA ORI ZT~TofE R, RICHED OTHQ 23 S, i
BN S O lg 2 13 OTA 1 3R S 7223, OTA O M O OTA (2 BEsE L

7= DNA fIIMRITERD S e o7z, (BHR 137, 248)

0 X% 210 pg/kg KED OTA % 90 HREREH& 5 L7- F344 7 v b (i,
—&f 5 JC) ORI N 0, 250, 500, 1,000 X% 2,000 pg/kg AHE D OTA
Z 2 ML L2 F344 7 & (K, —#E 3 L) OFIEICI T 2 DNA 10
RO BN L ERNAARFTIR LC-MS/MS JEIC X Vb= (B 299)
OTA DAERIZIIT D HEHHE K OHE# 51212 32P-AR A kT ~ULEIC
R SNBSS T 2R L E S D AR v MR O R(Z M 3oo,
L) A BE L T, 7 v ML OTA kG- 72 iz I L Sz, OTA
@ DNA f{k (C-C8-dG-OTA) %, OTA % 90 HM#&E G LT v NOF
g2 &3 S 9 (BHIRAE 3.5 ~6.0 C-C8-dG-OTA/109DNA X 7 L
FFR), £72, OTA Z 2 {5 L7127 v OB bR S hved-
7= (BRI 1.6 ~6.08 C-C8-dG-OTA/109DNA X 7 LA F ), HEH S
X, DLEORERIE, OTA OB ANEE G TREIER~DFZEOKFIZ DNA f}
IETERRD B ENRNT 2R T 5 & LI(Z] 299) ., Z OfiffTic oW
T, LC-MSMS 7 u~ r 757 O —7 (%, OTA & DNA OHHES
EHETHHLEOTIERWE WD BfEL H 5 (B 302),

F344 7 v h(ifs, —#E 4 VE)IZ[BHI-OTA (1 mg/kg KEICHY) %2 #0#%
59 % in vivo i BROFE R, 5 24 FEE#% 2B K DNA & [BH]-OTA Of5 4
I SR o Tz, BRHBRIE. 2.7 4 FAHIE/109DNA X 7 LA F K
THoT, AUV T EHNT3ZP-RA 7 ~ULEC X0 fifghr L=k 5,
OTA FEE G- O RREIZR L, OTA BEHRETIT AR v MEEESEIN L7223,
ZD RP-RA R T YWETHRI S OTA 51285 AR > SO
OTA 78 EH: DNA IZHE LR R T RWE B X bz (2R 94)

F344 7 v &~ (K, —#£ 3 E) Z 0 X1 500 pg/kg ARED[14C]-OTA 23 H
B8 OG- Sdu, 72 BRI &R S e, BTl & B> © BB L 7~ DNA
IZoWT AMS (ﬁu@%ﬁ%%ﬁ) ZX Y UCEEANIE LI-RR, WO
ERG LI BBEE L L, BEICXL D 11C BEOBMAZED bz hno Tz
Z &5, DNA fIMERIEARE (R =3 (FI14/109 X 7 L A F )
&SNz, (BR 137), 728, EFSA TiE., ZORBRER 2+ 5 LT
fES L LT, 130 0RERTIZ OTA z‘%%@ 24 WEE#£ 12, DNA 2NEBE S
TWHDIZXF L, Z OB CIE[14Cl-OTA % LLEAIKIRE CHLRER G- L7z
72 WifE1 1212 DNA 2N BB ST 5 728, DNA (IR METE S vz wlhert
MWD EEBIELTND, (B 200)
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(b) OTA®D /in vivoZERM

F344/NS1c-Tg (gpt delta) 7 v b (MEME, —HEBH L) (20 XL 5 mg/kg
i k(M - 0.36 mg/kg AE/H. M : 0,38 mg/kg KE/H) @ OTA % 13
FIRET 5- L, B 5 EAAR a0 K OV BLE) nit%ﬁﬁ;—zﬁmémto
OTA & G-HEOREME & & 1T G514 4 B B I3 ENEN T IC B T 5
ALPRANE ERAAEIC 7 AR b= AL BLREGHIRE S OV R b 2378 D BT,
HZ > FOEEELY DNA ZHiH L TLAR—Z —E a0 m2ERER KN
RRBEFRZPASTAEF, OTA BHHE L IR GREC AT A DN Do T3,
N AN AN 2 4y U CHliHE L7z DNA Tl FER GRS~ T Spi-
ERAHEENEREICHEML TR, BN EIITRROICRRERNRAT
TWAHZEWRENTZ, FE T, OTA [Z XA REERDOFEIIRD BN
T RE LK OB BN I RN B I TN o T, (B

253),
A7 A—FIlckb, mﬂ!ﬁ%g%}%%%ilﬁﬁé OTA OIERA 1 =X 1
%/\%ffiiﬁ’]ﬁﬁﬁ 12X VFH~2 AT F344/NSlc-Tg (gpt delta) 7 v

\Z[RH & OTA % 438 Fﬁﬂ&%{ L“Cﬂi’f’f&f)\ RSN 31T D R
Lfﬁ%%ﬁfﬁﬁﬂﬁi))tﬁxéﬂﬁo OTA 512 & 0 S EAN @M R A IE B
NENLU7- D%, DNA —EHUIWHEE (Cbek]\ Radi18. Bripal, Brce3

). ARE MR, DNA BIEISE 2 Lo Go/M 3iE L3538, Bel-27 7
LY —BEFAOBAIHIELG T pb3 IR DB FRECH T2, DNA " H
PHUIBHETE . FRIZHH ﬂﬁ’*ﬂ?ﬁ@z (B LB oA AFEINLTWD Z
& X0, OTA ZFEIZ XLV BEESN SV IZ DNA “HEGIWrNEZ v . fEIFE
KL Z 2T Lf;flkfﬁﬂiffﬁtﬁ%ﬁﬁﬁlé CTWa RIS, OTAIZ X
Z A e JE R A e OY Go/M 15 15538 B E s 1 O FE B AN L M JE B oD
FEIRE 2R LTk, BEREMROFBEICELE L TnbH EFE X b,
(ZHR 303)

OTA 1T &V B gt E A @ S i ke a2 08 ANHIE R F ps3 12hRk DB Is T
PEORBNFEINT-Z L LD, OTA OFFE T 25 DNA 5, 748 h—v
AR OEREZFHIHE~D pb3 DL 2T~ HI T, pbsFKOgpt delta (p53
KO) v~ 7 AR WZEDEHARD gptdelta ~ 7 A (WT) 120, 1 Xi% 5 mg/kg
® OTA 78 4 Hfs&Rf G S 7z, OTA 512 WT = 7 2D gIc
T2 pbs3 DFRBINFEIND Z L DR éﬁ/bﬁo VT ADENIVHETH
% 5 mg kg OTA #EREZBWT, pb3 KO~ ATIEWT ~ v A2t~
TR b= AR OPEREO B EINE IS L, REICHRO
o, ZZHJRY uft%@ﬁt% 5 mg OTA/kg #&5REDOE 2BV T pb53 KO
<7 AR WT <~ AL EZHREFINIFRD SN o 723, Spi-BH D
X p63 KO ~ ?xfﬁi‘ HEIML7-, FEHE S, OTA N DNA O &
SHOIWHMEE 2T DAL 2 270 L C DNA REZFET DR H
V. pb3 1L Z DIBFET OTA OBEFHMAEAZMEI L WD EE 2T, (B
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304)

b. FECEERILAMEELELTOAN=XLA
(a) BBIERX ML R

OTA 73 in vitro } O in vivo T ROS FEAZE % L7 DNA, ¥ U "\J&
MAOMRE OB b E sl sz T2 enmESn Wb, £72. In vitro KT
mvivoD 3 Ay h7 A28V T, OTA O HERFHIZ DNA 252338
HHENTEY, Blbahiz7 V) AR bz ) I VU EEER
WL CBRET D Fpg XiE Endolll ALEE|Z 1V DNA BEDOMIHEN 2 57
fEdelE, OTA 25 DNA HEREOMLEMAZFHEE L TWNWHZ AR LTV

((5) EEEMESH), OTAIZ X HE{EA L AKX, EBFEERIZEHE W TIK
BHEENLBEO LI, BEMROBEELOBBEA NV AFIZL S E Y
AT AT IRAT=ALNT v NEEICEBT D EEHRICEE o &EH 2 R
T edrMmELH D, ROS OEADFEKE LT, Fe A4, &/,
b A b L AISEDIR T, NO Ai#EZEDOUE D TH D INOS FEELOIEN
ENFREINTWD, T2, B, A X —EnNEEICHET
LI, 2P-RA N T VWEIZ LY BlE S5 DNA A RIL OTA %
DHLOTIHARL JEEEER LS (LPO) NS L TCWA L EZD
N5, LPOICL 2 DNAHEELE LT DNAF D 2-TAHX 7T /D8
NDOEREIZ X D 8-OHAG K N7 / #5750 & OBt DNA (MR D 4 pl it
IR E DI L i T D MDA & 77 =2 ORIGIT K D IR
HILTW5, (B 235,305, 306, 307, 308, 309)

OTA 2 X A IEER b OREETEMEIC OV T, OTA & Fe#EA&RIC L 5
ROS FEAEMNEG L T2 HENH D — 5, Fe3tE OB EEREER L 72\ O-
TEFNT7 ==L OTA THlREMRILIFBOLNLZ LY, Zhbix OTA
DOERICIZEE LennoE b dH 5, (B 310, 311)

in vitro X5

LLC-PK1 #ifa (7 & Bl R A0 HkARR) %2 OTA OFfF(E T TS
FZ L, BRIEA ML ARENHRLNZ, OTA 1%, BEKFNIZ ROS O
AL, 156 uM @ OTA THET DL EH LN 8 AF VY 7T =2 100
HERRDERD BN T-HE{LAITHD NAC Ik -T2 84KV I/ T7=0D
ARG & iz, (B 312)

RUEIZEBIT D OTA OERAA D= X AEF3 BT HK-2 #ja% 50
uM @ OTA & 6 XiT 24 K L, MRN8 FRBLOZEL R S

10 7= 8NN D L 84F VY /T =75, ROSIC LS DNA f{LEED~—
H—&E I TWD,
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iz, FRRAETFRIL 6 BRI IC 83%, 24 FFIRIC 53% CThH -7, 6 FEf#
IZ DNA OGO & 2 ROS O FEANE I L, ROS O FEAIZR
59253 hay RY 7TEHzEREFEDO mRNA %é@%iﬂm BT,
24 B2 121%, ROS LUV K OE(ERY DNA ORI & it 2 kv
RSB R DIBAG T FEBLOEIMNMNFRD BTz, DNA GIWr-CrH A a2 & o
DNA 812 L 0 BB HE X 5 MBI E X7 R b — o A BdE
B OREBL LI Sz o7z, (B 238)

RL-34 e (Z > MHMIAEEAHIREER) . 7~ MMEEE TR SOXT v
M NRK Mifi (Bl fRAAE - R HE e f A fEAR) % 1.5~6 pumol/L @
OTA L 5% 725 In VJfI’O%ﬁEﬁ@%%\ fiRsE L O b A b L R IRZICE S L
Tb\éiﬁgl% Nrf2 OIGVERRE & 2. DNA OFLAHREIC L 5 5

VAL DO FE IR O H vz, Nrf2 fXFt&OD(% MALAI T 5 Cafestol KN
Kahweoll ZRHWEZETLEIC LD 26D OTA OFENBHIEXI LD Z & h
5. OTA DEE(L A b LRI T 2K OTBLEAZILE L Tnd Z &0
R STz, (BHR 313)

LLC-PK1 fifid % OTA OTFfE F TR L, Nrf2 ¥ > X7 B OBENBITK
O b 7 > AFEME, Nrf2 BN Z OERTH D GST KL OYGCS K& s
FDOFRBUKIET OTA OFEENFTH 57z, OTA (25 uM) (%, Nrf2 #
VORI BOENBITE b T U ATEN AL T &8, BB+ ORE 20 L
72(ZW 314), Ak D ROS L~L (Za—HA kA Y —THIE) O
KF2YOTA (1~25uM) (2L ~>T, GST L/ NVHF A~ A F v X —
Y OEMEE T2 OTA (10~25 uM) 2K > TENENFIE I Z Sni= (R
315),

HEC293 #ifa (v AR VB sk Sk iark) % 20 uM @ OTA & 2 IEfE] A
V¥ aX—hTHE, I har RUTEENMZE (ATm) OB, ROS FE
R OSHISERNFE I N, a7 A — AEITICE D, f@ENIcI b=
RUTIWZBIT L2 NI ERBAOEA TR, I a7 E
Rk, # U XTEROMAE, A NV RIGEOFE, HlaEEIZFRS 66 Fl
YD H X7 EDORBFEFNED S, OTA DT R b— AFEICEE L
TWhEEZLNT, PIRIEWE CTH D NAC I OTA (2 XD ROS EAK
CATm OWLEIE L, OTAICE DI by RU T X Ry ERBGHE

DIFEALEZEHWE, TNHDOREREY, FEHEOIXOTA OoF%EICIE, 2 b
oy RY T &L ROS EAKOT R b=V AREE LTV EE X T,
(ZH 316)

32P-7R A b T ~LiEAZ W, In vitro XN In vivo T, BE{LA b L A7
DNA fHIMEAR > MERIZRIETHENTH LN, FikHTh o e
SUVA BEXIVCNIIE X IV E A U RICHIERGTDHE ARy Fok
MPAD LTe Z ERE SN TW5, (] 317)

ZDIE7>, HepG2. Caco-2 fr@i*%fﬂﬂﬂ’ﬂ&()\7 v N RMREE 2R R A FE e
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% M- in vitro EBRIZ L > T, OTA OFMIZHT 28 (LA N L XD
BRI T 5/MANRHE SN TWD, (B 310, 312, 318, 319)

in vivo sRER

Wistar 7~ & (., —#£ 6 PC) 12 0 Xi% 289 ng/kg KE D OTA 7% 48
BRI fElC 3 R O G Sz, OTA &5 1 BEfEFiic SOD MOV # 5 —
Va2 R TSI 2 EER, EAR, 7 L7 F = MEKR D OTA OJRHHE
A2 E L7z OTA OB FEESEH SNz, b ORRIX, in vivo D
OTA BHEMICA—N—=FF > R T U h L EmfbkEZENRBEE L Wb &
R LTV, (B 156)

Lewis 7 > b (#, —#£ 20P5) 12 0.4 mg/kg KED OTA 78 1 #HREIZ 3
Bl OBERE C 2 MR G- Sz, OTA OBFFMHICEBIT 5L A F L ADES
ERHARD B THR(LA] 2- ANV H T & AR UfE (MESNA) 17%
A5 % & Blgick T 5 OTA FEMEOBE KM A EIZHD T 5 &
(T 32P-TR A R T ~)LiE TR & 4u72 DNA Wr i o8 & 58 e b Lz, —
. BEREAIIE LT > M. OTA #ERTIE 6/20 Th-o72723, OTA
2 (X MESNA #5R£ Tl 8/20 Tdh Y MESNA 138 i O 76 A48 B g 12
IR A TRE R o2, HEHBHIE. OTA OE KREMINTEE & BN AERIX
BINDHAD = AN KD EEZT-, (B 300)

Wistar 7 » b (. —# 8 L) (1 OTA 7% 289 ugkg IREDHE T, 1&
MERRZED AN RV —THH AT h=2N 10 mg/kg KE/HDOHETIHE
BhH ST, WEAHMRAEOR R, A7 h=r DG TIZ OTA THH S
N HEEL OB FEESBRE SNz, (2 320)

IRUA HOFEEIET F R 7 A R OTA OFMEIC ST T HE LD
HET, RUA N2 OTA Z¥fiE L, Wistar 7 >~ b (K, —H#E 6 L) 12289
ug/kg WEDOHAED OTA 28 1 HEB X2 14 HE#HR OGS 7=, OTA
DH OG- TIIFWMOREE Fr~ 4% K (LOOH) O, &k
TNETF A (GSH) BT 2 F 4 (GSSG) DI F &Y SOD i
PEDIKTNA LN, OTA EHITRVA 2R ETHZ Lo TI
OO TR ST, (B 321)

Sprague-Dawley 7 v b (#, —#£ 10 P5) I 0.2 mg/kg faktd OTA %
4 MERETE S L, B, gL Oz 5 DNA ol ik, F3E# 37
BHFA4A—n1H (RSH)., LOOH L)L IANL AT —F-1 (HO-1)
FEDBF RO, OTA HEEGHOBN, gk O & fhi S #v72 DNA
ZEERVKE) LTZRERA AT RO HiL, DNABENAEL TWD Z L 2R

1D MESNA |38 il CiliffeF 4 — VA RIS w5 = L CIR{b A F L AZFFX . LPO FEAY % §
LEED,
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LTW=, OTA %580 T v MiE OTA FHEEG OB LT, Bl
KOV RSH & &8 A EICHEAD L, 2 ToMiEo LOOH 23 A Z 2
L7z, 260 OTA OFEIIHBRLAI TH LT =2 3-0--D-7 /vay
K (C3G) DI EIZ X vl Sz, OTA &5 L 0 &gk OFiRIc B
WTIEMME DM ELMEET 5 HO-1 NAEICHESA, ZEDLIT. B
fEA R LA OTA DEAICEAG- L TWD EB 2Tz, (IR 322)

F344 7 v b (g, —HEB5PE) 12 OTA % 21 H X% 12 72 A RHEA&R 54
% M BR N T S iz, KEES 8333 g 272D £ Tl 300 pg/kg AHE/H .,
ZD#%IE 100 pg/lt/H D OTA 5 Lo, B{bA N L RAREIZEGT 5
GSH Bl CTh Hy- 7V % IV AT A VERE# (GCLC). GSTP1,
GSTA5 K F GSTM1 OFEBL OTA & GRED T v FNEE TWT L ORI
BWTHBED LTz, 7y MIREEEFHIIL AL Y NRK #ifdz 7z in
vitro RBRIZBWTH, MiladmtE2EC5BE L VIRWEED OTA 12X -
TIND X U RTEORBLOME RO vz, Zius DEL O DNA O
FHENTEIRI RS S L GRIB TR Z N &8 285K 1 Nrf2 ~0 OTA O
Wh T v MMCEEEFHIIE & O RL-34 fifie (7~ BT H SRarR) %
FAW TR 745, OTA 1%, Nrf2 & DNA JFEifE 054 24 L, Nrf2
DERBIEME 2K T S W7o, A CEFE RV T DNA O AN E RO 5
. DNA OFLBEENSI R Z S TWnb Z R &z, 12 22 A OTA
ERE LTEEEO T v NEBIZB W T OTA FE& 5 O X EEIC I~ T DNA
DI ENE DA BTN LTz, 2h 60 OTAIC LV sl Sni=2&
fbiZ, Nrf2 BEEOEMLANC LV LESND Z &8, Litiiaz vz in
vitro DIRBRRA T vz, LEX D | FH 1%, Nef2 s fifll s b Z &
IZE-T, BEA R LR T D MEOBEERME N5 2 &8, OTA
DR ORENRADA D= ALTHAH EE2T-, (B 313)

Wistar 7 > b (B, —#f£ 6 IT) (2 0, 5 ng/kg X% 50 pg/kg AE D OTA
25 15 HEsRfRE OG5 S, IR N U ADfEE L 705 MDA KUV v
Rk X8 (PCs) DIRENFIETIL 50 ng/kg RNEZRSHTHE
@<, BT, 5ngkg RERG L EORET OTA E& G O X REEIZ T
RTHEBIZHEML TR, AERIGHEIZA N1, I1X T —E K
O SOD VEHEICIZZLITRED o Tz, (B 323)

Sprague- Dawley 7w b (B, —# 65 120 XX 0.5 mgkg AHE/HOD
OTA % 14 HMMHIRE Qb L Bl 30T 2 9k B AR AR A 23 520 S Az,
OTA HEHEDOBFICBNT A X 7 —PBIEMEDK T, SOD iHFMED EH K
GSH BEDIKTRA LI, B{LA P L ADRFEINT-Z EE2RL TV,
OTA # 5 TIX OTA FER G OB, Bl E L ORIEIZBIT 5
TR b= AN EE I 10 5RO 3 fFISHIN Lz, B> MDA R

ICEARIT A B o T2, OTA & HECHifg kA DoY 22X % 5 mglkg (K&
/B O THEEREOEET 5 L OTA D GSH V7 R b —3 A~D )N
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B SN, (B 324)

OTA PR CRBRALIEE DA EZFHE ST 2 Z LBHEIN TS, w7
A (MEREARBH, —#£ 10 P8) (2 0, 0.05 XX 0.1 mg/Pt/H @ OTA 73 45 H [
EOofhs sz, v v AERPICBW GREELIEE O <TdH 5 MDA
NAEKERICAEREICEM Lz, £/, SOD, W% 77—, L ZF 4
APV F R H =Y TNEFF VL E 7 2 —8 KON GST OFEMN BT
AR R L. 0.1 mg/lt/H® OTA #EHETIFAEIZIK T L, (/M 187)

Sprague-Dawley albino 7 > b (K, —#£ 10 PL) {2 0 X% 0.2 mg/kg £
Bt OTA % 4 R 5 L NO FEAFRENICE 5425 DDAH L U'NO &
iR (NOS) #FE~DRENTR O, OTA FHRETIIHNR & Bz
NO GEiEZENOS 74 VY 7 4 —LD—2 T 5HINOS ¥ X7 EDOIEELN
OBV, BEIIZIZHEIZ NOS AR T A Y 7 4+ — L0 eNOS KU
KD NOS FLEWE &5t % DDAH-1 # o 787 B OBFIFENTRD 5
iz, P LEMZAT % C3G Z ARG 5 &, 2 b DB T L
7o (B 325)

—J . LTFD X 912 in vitro Y in vivolZRB W T, OTA |2 L 5Bk A
NUABRRO LN TmELH 5,

F344 7 > ~ (i, —#E3PC) (2 OTA (0. 0.3, 1 X% 2 mgkg KHE)
ORI OB 514 4, 8, 24 KON 48 FE H i i, B & OFFiEH o MDA
% GC-MS THIE L7725 H. WL MDA REEIZ HIEIAFED H L7 »
7‘:0 ¥7-. OTA (1 mg/kg {A&E) #5%. Bl DNA 1o 8-OHAG L~

IZ LMD LR -Tz, (B 326)

Z v MMRESEIT MG N NRK il & OTA 241 o Fa_X— 3 L,
NO PEAITAR D EELE DB T FER, HO-1 L OVINOS # X7 F L
~LD OTA A EEFHEMARD iz, NO O X > /378 LT DNA ~

DEBEZNENT L RO = Ffb Y 8-= ke /7 = 2
PRI FER, OTA 134 X7 E KX DNA O = b afbzZiFE L7725, NO
DOAEMLEIT OTA IZHE SN 8= tn /T =&l bz KFS T,
OTA @ DNA ~DOZIZ NO ZRE 5 L Tt B2 biviz, (B 309)

OTA % 0.25, 0.5, 1 Xi%X 2 mg/kg KET, 5 HAA, 2 BEMEEO&EEG L
72 F344 7 v ~ (HE, —#E 3 L) OFJEIZIH VT, LC-MS/MS (LY LPO
BEELAT IR AE B & Mt~ 2 BN Il S iz, 7 v MdsRi&& 5 72 BefEl ik
&R STz, JRHICIE OTA ORI S e o7z, bR R LA
D<——ThsbH, MDA Lk N4-v Faxo 7 L7 — L (N2 DNA 128
75 80HAG., I,N-=F /T AXT T T )V kN I,N-T X ) T4 %
TT ) MR OWTCE R Lf:ﬁ’**% OTA #5512 X % B figh S OViTfigk
BT DT OMNIEDEINIGRD HivizoTz, (R 168)

F344/NS1c-Tg (gptdelta) 7 v b (MM, —HESPC) (20 XL 5 mg/kg
il kb : 0.36 mg/kg RE/H, W : 0.38 mg/kg {AHE/H) @ OTA % 13
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IR G- L, BiEBiE /M@ w5 8-OHdG #HIE Lo fkF, FERH
BRER O ERICEITRO LN 2T, ZDT v F Tk, BESEIH
R8BI RENED LN TS Z & L h, DNA @ﬁ(ﬁ%’ﬁ;@\ =2
ANV AFEE L TWRNWEEELITE 2T, (B 253)

(b) HIRBEARASHNAETF
in vitro SR E&

THKE #ifie (v b &g b RR e R AEER) % 0~50 uM @ OTA & 12
MR I3 24 BEREEEZE L7255, 1 uM LA EOREE T 24 B ICA B M
Ha%E DA W QN IR e OV EARAFHI 72 7 7R b — 2 A DOEEINDFE D b T,
OTA ERRETIX, ZEYEAKREZ AT 2 EREMINGRD b, FEoR

A R TGS RB LB SN, ERBEA B OTL /éﬁsﬁf“ X 24 B
#1Z OTA FELFR DX REECTIX 1.97+0.16% TH - 7=DIZ%f L, 10 uM KT
50 uM OTA JLE CTZ N 4.361.15% % (N 7.25+1.16% & A EITHM L
72 10 uM LA E®D OTA JRE TiX, AR mREGEH R ORI H oMl DE|
AVRBEEICHAD LT, aF 2—7 VU v OmEiibs k0. OTA 2554
R 2 PHE L TWA Z EDRIE I, In vitro (2B T OTA 28 H&KAFHY
IZHUINE OB EIRET 5 Z LR Enie, —JF, MlRAFICf%R% NFB
vﬁ%wionx’i@ﬁ%éhfwt@:ﬂ%@ﬁ%#%%%%%i(WA

ISHGSEIARTE R & PR L ﬁﬁ/\ﬁ”@ HH DB ~OBITICEE N B X
Ek&m@&wm@“ﬂ %ﬁbfbé&%ztoﬁWBwn

Vm%ﬂ@%itﬁ%ﬁmjxﬂﬁ% ZEWT, OTA [TYetkH 5B,
fililk G AR R 2SR K OV IR IR T h o 7223, 2D OffifiE
% OTA & 3 WrfEs# 32 & BEffE L CEn L7 Befa ik L O 4 B9 A BRI

STBIE L 7o e R NG D AL D AIRREL S B 2NTHE N L7z, 2B OfG
%#E(HA@DNA@%%®%@AW%E$LTb6&%%%ﬂto
tqVmﬂ@%OWLkmﬁﬁ%%bt&%@Km@ﬁE_kwf\Um
AR E N RIETREEZ 7o —H A F Ak U—%ﬁﬁwf%ﬂ«“f:ﬁ’i%
Go/M HlOBATIE B S 72, DNA O#FERIEEITRD Lo 72, (&
HE 224, 229)

CHO #ija% 0, 0.2, 0.8 i1 mM @ OTA L8425 &, SfEdefalk
A9 DA EARAFAICHN L 72, 0.05 mM~1 mM @ OTA & CHi
Ja 3K DOIERIZE T DNA O H D& i#iH T % Topoll OIEM:N H &KAT
D L T2 2 & L0 OTA Bflifa Rl 2 HE LT\ b EHERl s v,
(ZH 240)

IHKE #ifim% 0, 1. 5. 10, 25 XiZ 50 uM @ OTA &85+ 5 L, 5uM
PLEDIRETHMARDHDOAENGES Hiv, 25 pM uiwf)af”fﬁfﬁﬁi%”“é/\
(RO FH B8 G KON 2 b — 3 v D RN & B Gk e iy IR o 4y B & 3
P KOREEX VNI ETHHE A N DT BT ALOK T 23588 ﬁﬁmto
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EREYA—MEHWTHE LTEENE X N 72T LV EiB RS (HAT)
FEMIE. OTA OREEKRFANCIE T L (IC50=24.5 uM) . filifk e o)y 1K % B2
FLTWDHab—yrOFEICHNEE T 5 H3Thrd 90 U (LA
HE L, EAXANOTEF UL, BBEEHEZFE L, AR5, DNA
DIEESGICEE KB Z R L THWDZENmLNTEY  FE Hid, HAT
DFLEL OTA O—RLAMENIEN TH Y . 2NN AMERICEE LT
Wnb EEZT-, (B8 328)

OTA X GES-1 ffifia (& NAGVEVE LSRRI b B M AE i Sl AaAg) 12 Go 3
PBIEZF5E 7=, GES-1#iln% OTA & 24 W92 & A& ) % )
#42% Cde25c, Cde2 KA 7 U Bl OF 787 EREEDNH S,
Cdc25c x O Cde2 DU (b MEE STz, 236 OFER. Ge HIEIEN G
HIN5EB2 N, MMEEEE L ORAEFICES 35 MAP 7 —8

(MAPK) 77 2 U—X 2 "—@ ERK KOsty 7 Vil 5 —+1
38 (p38) DFEELAZ siRNA IZ L 0 Ml 5 & Ge WIEIEIZ & 2 Ml D FIE 3
BRI LIZZ L L0, OTA OfifaEi~DR BTN b0y 7%
FLTWBHEEZLNT, (B 329)

OK e (A v ¥ LB g B akk) . WI26 #fifa & O HK2 a4 v
T OTA, OTBr Xi¥ OTHQ 2SI T T BN S 7=, OK H
flZ%F LTk OTA, OTBr, OTB ¥ (O} OTHQ DJEIZFM 2358 < . WI26 #i
falzxf LTk OTA OEMEN KB, DV T OTBr & OTB 2 [FFRE,
OTHQ (ZiZ 322 S 1, HK2 Mk L CTik OTA O EMEN TR
Do, (2 290)

in vivo SRER

F344 7 v b () 12 21, 70 X% 210 pg/kg K#E/H D OTA %, 14 H
X% 90 HE (5 [EIEEE) sl G L&A BRI L, B8R
T A L PCR 7 LA CTHEREH K O R 2 F%ééoédx%’—@%’%ﬁ%
T, MM EFRER N 2 A X 7 vy METEEY VX7 E O3
MRSz, #5590 B2, 70 pg/kg RELL O OTA 5 TH RS
Lo EFEHIHK+ (PLK1, Aurora B, Cdk1Cde2 W+ 7 U o E1 %DV A
27V >, CDK BHZER T, Topoll, #/ A B 2%) 2 OTA IZ LV iEEIZH
L7z, &5 14 HH®D 210 pglkg RED OTA &EEHEITIE, 90 H#% & Hlg
UCREIFIRV 2 D 20 55 T OMWMEIRBL D L2370 pgke
FEERGHETIIRD bR ol BlaFRIEOEIE —F L, SENE
AN DUTAL R M 3 1) 5 Z /R 7 38 (Cdk1ede2, p2]1WAFL/CIPL
Topoll KM/ SA B ) ICb#G% B E BEGR®ITIKFE LIEEERRO 6

18 v 2 b H3 # /7D N RN D SBFBHOA LA =
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L. AuroraBDOZ—% > K ThHE A 2 H3Serl0190 U b8 L S
TN Z Enn, ARDHEBEOMIIZT R b= ANFEEHEINLTND
ZEMNRBEEINT, ZNHDORE LV EFLIL, OTA IZX 550 A DI
2, ARDHOEE EROABRORLZERDIRR L b8BT ¥ I8
DEFFRELNGIEHZIND B 272, (B 330)

F3844/NSIc 7 > ~ (Ht, —# 10 VL) IZENAHETH D 210 pgkg &
H/HO OTA # 28 HIEIRR N HEH-3 25 & I RAE ICE R, HEfaE
TR OT AR b= ZANRFRD BTz, FEB AENL T o L Bl B A g S 1
BT D HAE I~ DB AT~ TR, OTA & 57 Tik DNA 55T
%% Cde2 & UYH2AX % 2 /37 E OHIFEZNIZ 1T D0 NS Go/M 1]
DOBATIHEICE 592 Chk-2 # /X7 ED U UL RO Hivlz, MR
IR FRBMNT OfE R, 2 % F o D (Ubd) DI FIEN A ZITHMN L
TW/=, Ubd %X, M HIO#EERT =~ 7 RA > MZEETH D Mad2 & i
BTHIENRINTEY Mad2 ZHETLHZ &1T L0 PBRKRNLEN %
FHE T D AREMEN R STV D (B R 331), OTA 502 X W Ubd OFEELN
M#BOAREHT Ge T HRO L2 L L0, FEEHSHIX, Gz Ubd O
B EmWHIIIZ B W TE, Ge ke MBIO A RV F =y 7 RA b
BEAAEAE DMBGHE U T RN L EMELFHE L, OTA ORPAAEHICES L
TWh EZE 27, (M 332, 333)

(c) ZDih

NRK-52E ffificd (Z > s Uiz pRMAE H R ALER) 12 100 X1E 1,000 nmol/L
IRED OTA # 2T 5 &, BN O TSI L 2 M s &
QT AR F— 2070 & 18O B EMERE ISR A OZ LD R S v,
OTA 1%, RIE~—H—Tdh D NFrB OIEMAL., BHIED~— T —Th b2
T — RO F R R D~ — ) — T b Do IR T 7 F o DR
kS Lo, £7o. AEEMEIC, Mfas s 7 adililx - —ETh b 1/2
(ERK 1/2), JNK KX p38 H#EE L=, (B 334)

b R A A S OV AE 2 e o AR S B AR 2 VW C OTA O %
PEDNFHR S 7=, Ml e 0.3~10 nmol/L @ OTA 78 2. 5 X% 14 H[Ek5#%
ST, I AN—E-3IESE L O LDH {EHEN, ENENT AR F— A L EE
FEARRLODFERE & L CHIE STz, JRMEMfaIX, 7 A x—+E-3 & LDH At
OB LT, MHEFMIEL VK 10 fEEuvEzitarm L, KEE (0.3
~10 nmol/L) ® OTA (2 14 H&FET 25 Z L2k v, fMlaoERAL135RD
DAL, PRSI R A0 NFrB IEM OB & IR FHEE D~ —H — T
HHa T L KN T 4 7 aRx 7 FU0WnEin Lz, (B 334, 335,

19 b2~y H3 X780 N Kl 100 BEHo® Y v~
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336)

OTA LAY =T 4 v 7 REBIRTFREDOZLK O Y 7 F M mizER
DIEALH, OTA DIENAMEICEG- L TNWD Z EERB L TWAEREND D,

F344 7 v ~ (M, —#f 4 JC) [ZIRKEN 333 g 12725 £ Tl 300 pg/kg
{RE/H, £ D1 100 pg/P/H O OTA %2 7 BE. 21 B X 12 7»HBE
&G L., BlgicB a2 o "7&EXF—¥ (PKC) MR A T Tk
F 77— (HDAC) D% > /7 EDFRENTH BTz, OTA G OXHR
B &bl LT, OTA Be5-RETIE 21 H B LR PKC 0 U U L3 A B IS HEIN
L. PKC O Tty 7 /VIR+ThH 5 ERK 1/2 ZDiEMAL & FBA L Tz,
A v a ) URERERT-1 2/ K IGF-1r) & IGF-1 1L » CiEtbkah
HA v b=V MREERFES T —E-1 % (PDK1) O3B OTA
BETHHEOR2I HATRO N2 0, Znub PRC O L CE
JEH LTCWAHAREMERE 2 b7z, £7-. OTA #ERETIX HDAC3 % /%7

B ORBNEME ST, HDAC BEE DIEH LB O b, FEH DX
HDACS Zh LTl AR UBT BT ARIC & z)uﬁ%%afﬁﬁnﬁ%u 75> /7 %/v
RiEEAIEMEL U, MG, 7R b — 3 RS2 L% WZBI5E L
TWb EE X, (R 337)

BT o N RN FEEIVERECAE 2 EEIEs 1 (Tse2) HITEMED
AR R AN BT xt L BALEE A 2 FFD Eker 7 v MZ, 210 pglkg KT/
Ho OTA 23 1, 3, 7 X% 14 HRs®E#E Q&G Sz, Bl E X366
GO I DB, AR SRTE M R OB B R BT e 7 — L
MRSz, OTA X, FEICEE OJRERR A (REBMIRL) %5
L., BAEAT Y b TIX 14 HAIWC, Eker 7> FTIX 7 HEO LA EITH
JOEFE O MZg X Z Lz, OTA &5/ Tk, N EEx 1

(CYP4A12) . DNA E# &+ (SUPTI6H). Bt A b L A nE s+

(SEPPI) ZEDBIGTREMEESIND —FH, T3 A 22 v 7 F ki
DIEH)THD T+ A7 7 F VN A )Y b= 3-F%F—F (PI3K) -AKT- Tsc2
DL OB DOFRBNIH S ilz, Eker 7 > NI, 2 TOEEITK L,
AT v b LV OTA ST DREZMENE o T2, Uit Tk, B4
RIER D, Tse2 D, OTA OFEMHE~DOBEGIRIBEI TN D, (BR 338)

OTA OFEMEOfRIAZ B E LT, ¢cDNA 7 LA it L N7 1 ?ZL_M@
Mric & V. in vitro X O¥ in vivo THEFER 72 18n TR BT X X308
VDAL TR BTN D

Wistar 7 » b (., —H£10PC) 20, 1 XX 10 mgkg KED OTA %
PEAE L, 24 KL 3T 72 K22 L3 L, BlROMAR PR A E
e Sivlz, MAEE S T2 REHRICEZR LT v MO FITRE K OBEE I E
ICEMERENEB O b, SR AE - U R ME ER s, JRmE W

HEEL T\, BIREEICBT 28 RO\ E~A 7 aT LAIT
0 fEAT L7255 5. DNA #8145 (GADD153 & () GADD45), 778 h—3 & <7
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*%VVV)&@%Fﬁm<muﬁm7)y AT IAI VKRN TT
v S) IR L TV A BB ORBUT OTA KPR BN A b v, (B
8 339)

F344 7 > & (K, #IAE 175g, —HES L) IZIREA 333 g 25 &
T 300 pgkg RHE/H. ZD#%I1% 100 pg/lt/H D OTA 2#5 L=, Al
KON OBER BB 17 o —h, OTA & 5-546% 7 H, 21 H, 4 »»
A, T2 AKY12 202H BIZHNB72, OTA 5RO K Tix, 5N T
T 5 Nrf2 12 K> THRBNHIE 558K OEIEA N VA SEIZEE L
TW54L OiEfat (GST. NAD(P)H =/ V& ckE# (NQO1) %) W
(R IATRACH & O CYP (2B 53 2 B+ OB IR S, ZhboH v
NRIBORBELIEI STz, BBV T, OAT, F U v AKFEMEYD
g ~Z o AR—%— (NaPi-2) 2D kT v AR—F —8 6+ KOsk
v MEEEHEEF 2 T D L X 2 L v DA T DI OTA #%
Bzl S gz, EFHoi1x, sy MEFEMEER O TR T
K1 Td 5 HNF4o e O Nrf2 |2 L 2B FRBEOMHIFEO =Y = 2T 4
v I IR BIR T RERE D AL ERIE A N L AT SRR N B & B L
OTA OFEMNAMEIZEES L TWVWD EEXT-, (B 340)

N IRAEHIN D in vitro T /L& LT b E AL RS Rz
Wm%ﬁﬁﬁf%éRPMEHMHH@@&UHKZ%%\7/%%%%%
EHSMIE TH D NRK-52 fillaif Nc e S KOV T v b OB TR
AIE R Z OTA & E5#%  BIRFRELDOZEND cDNA 7 LA fEFTIZ L 0l
oz, £72. 7 v M2 3 mglkg (RE/HO OTA 2 1, 3 XX 7 HH#&
5L, OTA 2 & 2 BIEO&E a1 RBEOZBIEAFRRICHN N, TnEh
DET VBT BB TRELOZELE 7 T A X —fil LTSS, B MR
FERINIRAENRET L E T > N invivo BT VOFRERDN K HITWT T A
2 —Lieolo, OTA OERIL, MlEH. X7 LAY —Afl#, 55, =
B F AL OHIIE AR D S 7 BRI B9 5 B R B
MATEY, bOEERRKREDNST-DIIX 7 LAY — AN 5T 58
BRI THoTo, X7 LAY =2, EELKO2EXTF AIZBEET
LB FRBUCIE, RESND O KROIIH S D S ODm TR LI,
A DIEFEITSR D BB DZ VTFBDMELE S VTV T2 D, IEEERIE R
7 2 U —# 5 & O Ras BIHEGE(R TIX3BLAMH S vz, BBEA b LRI
FOIEMAEE D Nrf2 & 7 F IV RERE O ZLIZ A LR o T, 2 TD
ETICBWTHIRERERCET 27 7T VT V7B THDLT
Ne U COEARRBILEIN TV, FEELIZZINLOMEENS, OTA
DRNBIMERABF I E Y =R T 4 v 7 THDLHI EERBLTWND EE X
2. (=M 341)

po3 D> OTA OFN NI KT THELF 572012, psFKOgpt delta
~ AN IER 7 pb3 BInTEHT 5 gpt delta ~7 A2 (T UL, —
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BES5PE) (20, 1 Xix5mgkg ® OTA 78 4 HRFHIR O KRG Sz, K
FHIRAEDORER., 5 mglkg O OTA # 58 CEIESEE /M E /M 12 B R Al
KT R b= AHBEDZRD i, ps3KO ~ U A D FRIEZIL O I B E
li PSS HIERHIZATH~Y VAL EN-Tz, £T2. pb3KO v~ 7 AT

. HENEORME FEAMIIC S B REMREOT &R b — 2 flifanid
@%ﬂtomBKOv?xfﬁgémt7$k T ADOENNL, OTA O
LT R =T R pb3 FEEAFHIZRARIE DB G- LTV 2 ATREME 2 7RIE L
TWb EEBZ LT, (B 304)

(8) EMHRBROFELD

EEBREMW & F O o AMEREERR TIE. OTA 25 L= EREWE T
PRAME DENL R R 72 BB ENRBD T, ﬁ"ﬂm@’f’f%?%m@ﬁuﬁwm
B 83/ A MTIE, B REHINE R OBER U7 il 2 S, SR DZF
g M OAMREE L BIR SN2, 7 v MZBW T, VT b HE RO
HIARMEAERINC Z 5 OFF LOHEENTRD vz, OTA X B W TH
BT = N T AR =% L TR SN I ERRINTEY,
IR RANE 1 3INAY 72 OTA OFMEAERIZ. OTA 23Ur{ir FRAAE H A O Fill
OISR o D AT =4 Uik s A7 AT X 0 MIRNIMCEBITT 5
ZEEBETAEE LN TWD, EREIWIC X D IAMEREERBRICE
T, XLIBOHETEERROON-OX 7 ¥ (M) <, 120 HfE 8 . 40
X% 160 pg/kg AHE/H D OTA Z iR L7/ R, HEERFEAIIC Tmean
KON Tmpan DA XV 7 U T 72 AT 2 EE ORI QN JRYEDHE N
L7z, 8uglkg RE/HO OTA 58 TIX 98HF 4 5H. 40 pg/kg KE/H LA
o OTA B HRETIZ, &2 TOT XITRMEIZB T IR THEEEN B S
oo THIZBITD LOAEL I% 8 uglkg RHE/H ThH o7z,

P& EEE « FE AERER Tl T o WEIC OTA 2R 5525 L HITHE
Nt o E ok f"ﬁﬂﬂ@ﬂ%ﬂ%&@mﬂ%@ﬁ#k& 2L FBE LT, 7 MZ O,
21, 70 X% 210 ug /kg AE® OTA % 5 [F5&EHIRE D &5 L7z NTP (28
5 2 FERIFED AMERER Tl 70 ug ’kg KELL EOHETHET v F OB
(N RO b=, NOAEL X 21 pg /kg A8 (A 5 [B1#%5-, 15 pg/kg K
F/HITHEY) Thotz, £/, 2O NTP REr DT — % % #(2 BMD 4
WTRRHT U725 R, EET LD 5 b b BMDLo 1%, 16.1 pg/kg 1K
#H/H (LogProbit (Restriction : off) ) To& V., i NOAEL XY &V VE
Tholz, 7HXERWTEBMEEMERBRCTIX, 40 pg/kg KE/H O OTA % 2
EMHEG LIorE R, IREZEMECHE OIS, EITHEORRER A
T, DADOFHERITB D e o7z,

AT AR TR O RIS, WL BB~ OB L D & 1~2 #7
mWHE TSR INT,

EAn M RBR OFE R Ames iR CTIIHEHEMEALOFEIZ DD L TIT &
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A EMBEETH Y | BEREIIEZ 72 SOS 5RR K O FLEE RS 2 /i in 2 FH
T fn TR RO RO EALELEETH -T2, — . HHIED
EEMIICBWTOTAR —ARKEDNAUYIM2FET 5 Z ENRINLTED,
OTA 5 Lic~ U A7 v O, Ik, BEE B\ THaty
N7 A ORERIFBETH -T2, a Xy 87 v A THHN D DNA 5
DOEITHBILANC L > THIfl S s Z 2RSS T b, DNABEZRT
AEM DNA AL TIE, 7 v M, 7 & bt ERcila, v MREE ERGHE
REIZ I TG T db o 7o, Ik YL a3 R HADN in vitro DN DD DR T
A BIVT=M, In vivo DFRER TIXEMETH o 7=, /IMERBR L. in vitro, in vivo
HIZHETH o 7o, in vitro DY R FLEFER ClE. B & ORI DR R D
HIZH/BOLNTVWDR, 7y MIEBAHEEZRDOES LB crait,
~ U REERNE G LR Tt Ch o7, N ARV =T Ty
N (gpt delta) Z M\ 7o in vivo BinmMEaBr i, BlEbiE s E s 0
DNA ORKRERN IR GBI, ZIRN 2 OFNLTIHAET 2R ADRRTH
5T HRHLUIE SN TV, o, [RERALICI T D RG2S B3k H
SNIRPOTZZ EDRHESNL TN D,

OTA OBLEHMERNAME L LTOA T =ALIZEL T, OTA H 5L
O DNA ICEBEHT 20502 X5 B TUTO LS IS
FIEREEBRDE SN TS, BT OTA 2855 L7z in vivo 28T 5
DNA fIIMAFEAGGRERIZ B W T, AR A R 7 ~ULEIZ L Y DNA AR
SN TEHREDR DD, —FH, RA N TZWEIZ LY in vitro 2O in vivo
IZBWT, DNA IR KE SN T- LT 28ERH D08, F OEERITIX
SNTELT Sz & S AIAER OTA Xi% OTA G & DNA
NEFEAELIZLOTHD EOMRITINTWARY, EiZ, [BH] Xix[14C]
T7UL L7 0OTA %7 v MNMZHE LTz In vivolBRIZI W TR R 138
ANTGRY U TIEERZETHSTZN, A RITFR O B0 TR0,

OTA DIEBIGFMERNAME E L TDORA D= A LIZE LT, Ha/EEo
Wl v, & o7 EE MR AE, MIEEHEE 7R F— 20284k, Bk
A RMVAL X hay R T OMREKT., MAP ¥ —B%0 Y 7 I RED
b, 7==17 7= tRNA Gl;#E. B A N EDOT BF AL ES.
DIV 2R T 4 v I IRANZALIRE . BATHE D Kix 21N A%
e ST\ g,

PLEOFAE LY OTA Xi% OTA G2 DNA fINAZ BT 2855
PEZEN AW CTld7e < 2RI DNA ICER T 2 BB IR NAWE &
BERXLHTENEYTHD LS, £ T, BRAMIZOWTIL, Tk
MIKT2RAFENRAY A7 FHMICEET 2 F51 & GEREEIK Z2x4) | (F
% 20 4 9 H 2 AALFWE - 1G W EFITRESIRE) OB X T EBEIT,
1n vitro B Rk TIIBGM:CTh 503, in vivo Binwm Rk T DNA ~0
EHEOLER DRI T, RS AMEICKT 2B aEED B 52 A3
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EEZBND LD, BB LTI, NTPIZERT 5 2 FFRIFEN
AAERERIZ S-S < NOAEL %z JLIZH H L BMD #:0i MITATHRnZ & &
L. TDIZRETHZI L L L, (BEER2SM)

. EMZBITAHR

) FEICEITS REE
@ Mm%k OTA RE

OTA %, B FTBXLZ 35 HOERMZ AT L2 LRI NTERY (B
91), WEECHEMICE T 2 BRFEOMEL N, A ~—F—L LT OTA oM
IR FRIMFZEIZIR A R STV o (3] 74),

2001 0 JECFA O|EIZ L D & BRI 12 E, 77U H 2 nE, H
TR OV HARIZEBWT 1977 HF00 5 1998 DI F N1 OTA Btk & #
S INTEFF 8,717 4 ok OTA JEEFMIX, 0.1~40 ng/ml (&
KfE 160 ng/ml #fx<,) THo7=(=P 74, 198), HATIL, 1992~1996
IR RIZB W T OTA IRENTHA i, OTA i S 7=Dix 184 &4
156 4 (85%). F-HMHIZ 0.068 ng/ml., #EFEE#iPHIL 0.004~0.28 ng/ml Tbh
S>T2 (B 342),

EFSA O EREIZIX, 1995~2002 FIcfESNTA X VT 7 a7 F 7T,

N z— AU x—T 2 By AR ARBT HEEEE R 2,322
2O F OTABRENFE I N TV D, OTA O H RO #iPHIX 33%~100% T,
LoX v (BREEERSE 0.1 ng/ml) T /AT 2 — KRR Y =—F (R
RS 0.01 ng/ml) T - 72, 4 OTA B O O IX 0.17 ng/mL

(LN ) ~0.56 ng/ml (£ % U7 FHFRA 0.1 ng/ml) TH-7-, EFSA
. 2SR LV, 2001 £ JECFA THE S U7k R4 L T 5%
& OTA BEE RN AMEANC S D LR T\ 5, (B 200)

DHDOWMERERZR 18 ITEN LT,

R—T 2 R, 1998 4 10 A5 1999 4 4 H )T T 30 4 DR A
Z PG RHAO LG H L OV S VT I L - o OTA RENHIE Sz, RHE
M3EH & NS WA LIS O OTA SEXREICIX, AEENRO bz, §
RIEF & SWEIMMmEF O OTA EEC i*ﬁl%‘éﬁﬂﬂgﬂ R B H T
1.96 Th o7, (B 343)

2002 FEICARIL FHNLDET A T T I OFDREAD 2 SO EF DOF 3
AT 104 447> B MR S BE S A, G O OTA IRED TR H i
7o BETOREGER FIRELL EO OTA 23 &, #iXK T & ODEIZi’\J
0.42~0.78 pg/L, EROEREFRPIIL 0.14~2.49 ng/L T, B DI
LI oTe, —HDORFIZET 2 FEERE XM 2 #HXIC t«fﬁiﬁ
mnolc, OTA OEERAIL, {5 T 0.1 pg/L LI T 0.05 pg/L. T
bol-, (M 344)

FU D 2 SOREFEHHE D 88 4 OMEFE 72 B LEE L 72 it o OTA
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RENSH ST, 2V 7T 200443 A & 7 AICEIS V2R D 54%
FOYv s v T o« F - XTT X T T T 2004 4F 10 HICEHRIE LK
® 91%H OTA BT, MHESHEITZZE4. 0.07~2.75 KT 0.22~2.12
ng/ml, FHMEITZIE4 0.44 KOV 0.77 ng/ml TH o7, s o i 4 4
OTA BEICITAERENRD N, 2, Y ¥Ry T T - X7
X 77 T O MEEF OTA RENSBHELV FRICE D - T2, W7
P AE s OTA DS OTA EEENHEG S, a7 VRO - Bk
VT T R TTHTT TENEI 0.84 N 1.40 nglkg {KE/H TH o7z,
OTA O HIERIE 0.1 ng/ml TH -7, (ZHR 345)

TN TF o TTZ ) AT A LA 2 HXKIZEBITD 435 4D b b fifE
D OTA RENH I, 2004 4F 2 A2~ /b7 /b 7Z 2 ONZ 2005
T4 ALDRTRHIZARX TN -8 R FRATHRRESNTZHRIROZENEIN 63.8%
KN 62.3%705H OTA 23S 4, FETZn £ 0.15 ng/ml K TF 0.43
ng/ml TH -7z, OTA OHEHIEFRIE 0.012 ng/ml TH-7-, (= 346)

~ovz T K NS TG 00 2 #idilk T, 6 55 80 i £ Td 239
& % RPGZ 2007 4F 7 A KON 2008 4F 1 A, i+ OTA EENHIE S
oo BEIZETLZTr— ML, BT TE U a2 G508
FHOBI T L0 2 < My s IR, 74— Y K ORO
ERN BT X0 %o 72, OTA MIEFERE L. WOz
HLAWNCHA_THEY OB AEREICE S . 2RO ITZNZR 0.137E
0.013 % 1*0.312+0.034 ng/ml Td o7, M7 iR < k7 & OVF
TZEITFRD Do Tz, MIEF OTA & B O fe il i3 2 3 o By 5 o+
HEDORAR CTHIE &7 1.496 ng/ml Tdh 7=, B 7 CIZE . £F:4h(C
Tt (15 K)o OTA BEEA KA (96 fRiR) KON (8 i) (2
LERTHEBEICE - T2(BH 347),

ARA DY = A XHIFD 9 HIXT 2008 4£ 3 A6 5 HIZHiF T 279
K DFH L6 MR 2 PR L T OTA JREEZ T8 R, 275 412 OTA 234
i, EHEE 0.86+1.07 ng/ml, 95 /R—t ¥ A JLEIX 2.51 ng/ml
Th o, MIEH OTA JREEITH &7 L OHUEZE TR O G727 o T2 )3,
18~29 i, 30~44 %KLY 45 kLl b A 3 X9 5 &, I OTA B
1% 45 LA B >18~29 1% >30~44 I DONET, 45 Ll b L 30~44 D 7 )L —
TTIHFHREENPRD LN, (B 348)

ARA T 2008 4E 7 Hv D 11 HIZHNT T 168 4 DB 40 % 351 Fii S
NIRRT, HRE 2B D OTA B &, Mg OTA R DKt
1% 1.09+0.95 ng/L. MEEHPAIX 0.15~5.71 ug/L TH - 7o, B J7 03 &tk
X MiES OTA EENEVMEANCH - 72, (R 349)
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x18 BEEOMRFTA IS XL UARE

E4 BREUHITH PatEs e BRHRA SEEfL T TR PR 5k biS
HE (%) (ng/ml) R (ng/ml) i
(ng/ml)
HAR 1992~1996  156/184 0.068  0.004~0.28 (B 342) 1998
(85)
KA 1995~1998 1596/1732 0.06 0.23 0.06~2.03 (B8 52) 2002
(92)
K 1999 50/50 0.2 1.10 0.2~3.11 (B 52) 2002
(100)
R—F 2 F  1998~1999  30/30 0.02 1.14 0.14~3.41 (B 343) 2006
(100)
RV S H 2002 104/104 0.1 0.42~ 0.14~2.49 (B 344) 2008
(100) (LOQ) 0.78
FU 2004 62/88 0.1 0.44~ 0.07~2.75 (B 345) 2006
(70) 0.77
T T 2004 127/199 0.012 0.15 0.012~47.6 2008
v (64) (B 346)
2005 147/236 0.43 0.019~74.8
(62)
2= 2007 E# 116/119 0.025 0.312  0.0279~1.496
(97) (ZHR 350) 2010
2008 44 92/120 0.137 0.0306~0.887
(77)
RS 2008 275/279 0.075 0.86 0.11~8.68 (B 348) 2009
(99)
RS 2008 168/168 0.01 1.09 0.15~5.71 (BB 349) 2010
(100)

@ R 0TAEE

JEFEDEWE T iEE VT, RO OTA EEORIENTTREIC /R0 . R
F1 OTA 27 & OTA BEIZHOVWTHEIH TS (£ 19),

AZYT T, 414006 1 BoORZERIRL, OTARENFHALNT-, R
H OTA O HBR S X 0.005 ng/ml T, % 3E O 38 ik 22 ik H1Z OTA
DR S, S vz OTA OIREHIPHIX 0.012~0.046 ng/ml T -
7o MEMERREBE SADRERRT- L ZA 2 TORIZOTA B S,

R EfEIE 0.140 ng/ml TH-7=, (B 351)

JET 30 HfH 50 4 &2tz i E Wi h—Z VX 4=y h AKX
T4 MEMIN, BF, MELXORTO OTA ZHIETHZ Lk, OTA
OERE L DN, A~ —T1— L OFENFR L7z, MKRIERER 4G 30
ARG, #AUBREALAR: L ORI 1 I 1 BRI S 4, FRITEERAT A L O
BRI 1EBNC 1L 1 BB RS vz, BRI RS, IR & OYR
IZBWTENZ10.001 ng/g. 0.1 ng/ml %T*0.01 ng/ml TH-7-, OTA
EEEIT, P L T0.94 ng/kg (KE/H ., #iPHIL 0.26~3.54 ng/kg {AHE/H
EHERF ST, AREBRBALA 30 HATZ & OETOMEMmEI S OTA M H &
AU, OTA J2 & PH I XFBRBA LA 30 HANIZ 0.15~2.17 ng/ml X ORER 13 0.4
~3.11 ng/ml ’C“ibof:o PR 50 MR 46 Fafin> 5 OTA M3 S, £ D
FAI% 0.01~0.058 ng/ml T -7z, OTA fEH&E & i+ OTA I I1XAHE
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Ua

MFRD LR D -T2, OTA EHE &R OTA JBREE TG/ BE A3
D Hiviz, (R 352)

200344 H iz > H V) —0 37D 5 K IZ(ETe T E 884 DR+ OTA
RENFAROLNT, JRIT 24 BFEERELE 2, 61% DA H OTA 23 H
S, FEIREE X 0.0183 ng/ml, Z O#FIE 0.006~0.065 ng/ml TH > 7=,
RN 3D S B, 1 HIFIC 7‘%.’)):[!3 OTA JREEIL, o 2 Hi5(Z
TR oTm, WIS BRBIZZEITERD b oTz, (B 353)

2004 4 11 HIZARNL " ANV (A 7 F) OEEEDHERRLZR 60
(R 42 ffRD> 6 OTA 23 S 4v7-, FHIRE T 0.038 ng/ml, & DHEFH I
0.021~0.105 ng/ml Th > 7=, EEREF L 0.02 ng/ml Th -7, (ZH 354)

WV RO 6 MK K &tk 50 44, BE 45 4 DEFEF 95 4 DR %E 2007
FEOLH KL 2008 FOEHITERILL, OTA IREZHHanmR— KR 5“7“
S INFERE SN2, BN TAH O OTA ZBRITAEEICE ., HEIL
EWVIZEINCOAGRD iz, BHRAIE. 0.0024 ng/ml THh -7z, (?%HE
355)

£19 EBEEOREAISFXIUVARE

PR RREEHIP

HL - K Pa =y
el FRE PRAIRT e (ng/mD) TiEe S
E5 (% ng/ml) ( 2
ng/ml)
AZVT 22/38(58) 0.005 0.012~0.046 (B 351) 2000
e 46/50(92) 0.01 0.01~0.058 (&R 352) 2001
N — 2003 54/88(61) 0.004 0.013 0.006~0.065 (B 353) 2005
IR I 2004 42/60(70) 0.02 0.038 0.021~0.105 (&R 354) 2006
(LOQ)
AL NV 2007 %4 4k 43/50(86)  0.0024 0.021 n.d.~0.062 (&R 355) 2012
2008 X 42/50(84) 0.016 n.d.~0.040
2007 4 Bt 40/45(89) 0.023 n.d.~0.071
2008 & 35/45(78) 0.016 n.d.~0.039
@ BELH 0TARE
L2 5D OTA ORHIZ, FHITHE SN TVD

JECFA (2 X % & 1988 705 2006 4F £ TITERE SRR 6 22 E, 7
ZUVA2NET IOV PA = NT Y TITE
TN 11%~100%,

12%~87%.

i B REFL T OB EIA T
4% K N 2% Tdh -7, (BIR 198)

2002 4 Scientific Cooperation (SCOOPTask 3.2.7) 20| k5 &, &
FORF 324 IK (RAY, A X V7, /AT x— AUxz—TY) HD
OTA 21 DOHiFHIZ 0.01~0.24 pg/L, FifEix 2.35 pg/L. FHMHI 0.09 X

20 EU MMM ENC 351 2 ik th 0 OTA 5 & 3



1% 0.18 ng/L2VTH > 7= (B 52), TOMODH R %K 20 IZ/R LT,

N—T 2 RIZBWT, 1998 4= 10 A2>5 1999 4E 4 A IZH T T 30 AD#&
P B RHA D M e OREFL MR AL S 4v, OTA JREESHIE S iz, R
W LTE K OREFLIZB W T EH 0.02 &£ 0.005 ng/ml TH -7, FFFLH
@ OTA 1% 13 MR 5 A D S iviz, REBLIE Ik 2 R O
OTA JBEELIX, F¥IL T 0.00568 TH V| YiLHa ORGSR, RHAMIE &+
FA D OTA EEICHBENGED b ERHRE SN TS, (B 343)

AXVTT2007TF 1 AN 6 AETIZ1304 (1% JW&. 92 4 K O A
2V TEETRWVA 38 4) ORLZMERRIZ, SV K OFEF O
OTA BEW T 7 — MZL2EEENHFHANONT, BHEO I VW kg
KD 99%1Z OTA 23 S 4v, P FEHE(R 221X 499.8553.8 ng/L, #ifH
1% 84~4,835 ng/LL Th -7 (BRHIRRA : 25 ng/L), FELHF D 79%I1Z OTA
R S, ) SRS T 10+15.6 ng/ll Th o7z (RHBRA
ng/L), W o OTA EBEIZBWNWTHLA XU T AL A 2 TEHE T?itb\)\
& DA E R ZE jlc77l B oTo, SWHiH OTA RE o OTA
B L ORICHBNERD bR o 723, i OTA 2 S =iz
BWT, SWHMAH OTA BE & SV d K OREELF o OTA BE & 0
EHCIEDARB N FED S aiz, SV R ) B HEFE &7z OTA BRI EIE
AZIVTNEAZ Y TEHETRZWAIZBWT, Z1Zi 1.02+21.20 &U
0.87+0.78 ng/kg AH/H Tholz, KW, Y7 KNV 7 HERURY
A OEEEE SWRIILF OTA REICHENED bl £z, KW, Y/
ZhRU T EFROHEEREENOBUI NS MOBRELE LT O OTA
BN bz, (B 356)

RAYD2HH (JVEITA -T2 ATy — L EN=—F—H 7 &
2) T 90 4 DOMEN SRS E L, OTA BENHIE S NTZ, LD

50%LL B2 OTA 23 fth &7 (RS © 10 ng/L) . OTA OFEJREE K
RHEPAIX v 8T A -T2 A R T 7 — LU TENEI 24.4+121.1 ng/LL
K1r10~100 ng/L, =—%—H¥ 27 TlIFhFh 14.4+15.1 ng/LL I}
10~78 ng/LL TH-7-, (B 357)

OTA Ot FIA~DHWIL, ATPEAIFED kT v AR—F —THDHHAN A
ME & > 278 (BCRP) ICX Vi &isd 2 EBNRIBS LTV 5%, BCRP
X, B MR EOREICEWT, BRI HEE ISR L& FIEAIA KLY o
P ~DGWIZBEE L TW5 . (B8 358, 359, 360)

2D SEEEIZLL T D 2 oD FETHEH SN TW5S : OLOD LT oMkl LOD/2 %M LT3
YEEH L, LOD & LOQ OMIZEIRIZOWTIXRIEE THIVUTHEM 2 AW i=5a. XiI®
LOQ UL FOBMRIZ LOQ/2 EZ#EMA L CEH 2 EH L-5GE
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#20 BIGDOAISEFXIUUATE=S

) OTA i PR

- K
14 mpompn  PTERE S RIEA T, (ng/ml) SRS
=A%) (ng/ml)
(ng/ml)
=T K 1998~1999 5/13 (38) 0.005 0.0056 0.0053~0.017 (ZSE‘E 343) 2006
AEZUT 2007 45/57 0.0005 0.01 0.0011~0.0751 (ZSE‘E 356) 2011
(78.9)
KA 46/90 0.01 0.0244 0.01~0.1 (M 357) 2013
(51) 0.0144 0.01~0.078

@ OTABREDN1A<T—H—

REB2-~A 277y Lybd FREA, B RANE R ReRE & & B
LTHESN TS, BFENSDO OTA BENE WIS L THbNEF 2
=V TACEDLRE AR O & PE R E S AE  (chronic interstitial
nephropathy:CIN) 83 40 44, WK OB 577 CIN 3 60 4 Kk OMEFF
40 £ DI OTA BEK N B2-~A 7 /a7 U UEENRIE SN2, M
OTA BJEIFFKEAHO CIN BEFICEWTEEE L ORIROH 527 CIN
BEIVAEBEICEL., RP B2~ 777 EBER BRI »D D
9 CIN BEICBWTREE LIV ARICEN-T-, (B3R 361)

KK 4 PARBICECONTAROBHEEEZ AL HMT, =V b
IZEBWTEREE & LD MG R OB O OTA R ONZHLIE DR F B2-
~Afr7ur7ua7 ) RN bNT, 50 4 ORET 36 4 (72%) DI &Y
FLP 6 OTA M S i, PR E LK OCIEERZIZENE 4.28£3.97
ng/ml T 1.89£0.98 ng/ml T - 7=, MIFHIZ 2 ng/ml LL LD OTA 73k
M S 2AIE, MiEF 2 ng/ml KREEOANL LY | JRF B2-~vA 7 mrmT
U UREROMET VT I VIROBREN—E BT OMRREBEICE -T2,
ZEEN VAT 4 v 7 Beaotr O R, FLIRMIET O OTA RE & B2-~ 1
surnu7 ) AREICHERMEANRO b, (B 362)

® (TARZEDHTE

RN 31T DR D OTA DFYRFERE, MH OTA JREDH O OTA #EE
ElivE, BFE»O6OHE OTA #HHE LU D OTA #FEJH & 7255
DUNT 2002 £ (SCOOP Task 3.2.7) (Z#E ST 5, BN 13 »E D
A 32 dhH . FF 18,599 MiAIZ >V T OTA JEEE TS FE 5. 48.8%
(VB YIN A B T, BEE R OB RL 5,180 MR 2,825 iR (54.5%) (T
OTA Mk &4, JEEHIPHIL LOD~8.7 pug/kg, F#)I% 0.294 pgkg (55
BRMESEE1T 0.484pg/kg) Th o7z, ZDH b, KIZHOWTIE, 63 Kk 4
A (6.3%) 12 OTA A3 4, IR EEdiPHIL LOD~1.4 pg/kg, *F#)i1% 0.217
ug/kg 9 HIGMEERT 0.725 pglkg) THo7-, (BHR 52)

B h~?D OTA OFEZER L L TR BEFEDEWV OB R OBF RN T,
BARD 44% % HODH LB Z BT, HENTT A 08 10%, 2T —E —7D% 9%,
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E— N 7%, 227N 5% Th-oT- (B 52), SEMIZHOWVWTIL, BHE
® OTA & iefilbl Z4BE L= 7 % O Ik b OIS OTA 15Yh358
SN TWA (B 89, 107), 7=, MITWERICBW T, Bk o NLDEmE
\Z P nordicum %2 X 5 OTATG R i STV 5H (B 65,363), LAL,
BEWZI LT &L, KBk E A 2 BT 2 —-Hok Ccide
FD OTA REBRED 10%RE LR A REELEZE X OB IFEA LT
MZEBIT 2 OTA BEED 3%E B RWRER L o7,

RRINIZH51F % OTA D5 YL FEHE K OBRIN & [E o & LB R E 2 ££12. OTA
FRBHERHTIIB D K OB . OB K OVE A IR WEEE, BE—r, T
A, BEWH R T N—Y P 2—ADH 7 5 HOR G OIEYLFERE K O
BRENHWLNZ, 4 2O U A2 KD OTA ZFEENHEGE ST kE R
N DOTEEE 2B 5 7 OTA EEIT, 2~3 nglkg (KHE/H TH -
7o B U AT OWEE (975 /85—t % A )LfH) Tit 6~8 ng/kg KEH/H
@ OTAEBHE L2 | —HEIZHE T 5 & 40~60 ng/kg KETH -7 (S
& 200),

RN 6 23E &L 0 i S 2,712 MR I iE KON iR o OTA 2
JE DT 0.34 pg/L (9 BT 0.35 pug/L) Th - 7=, 1o OTA
BEZ AW T Klaassen (Z X HFHERX 221 L BH S 472 OTA ©—HEH
03 0.41 pg/lL~2.34 ug/LL Th-o7c, KAV, AT —TFT VRN VD = —
Tl OTA JEENSHEF S 7= OTA EE L, OTA /53R L EBHRE
MHHEEF SN OTA BEE L VK- 72, — . A,V ROBEEIZE D
KX OFER L 7272, (BHR 52)

2002 £ (SCOOP Task 3.2.7) D&M LV, FLIRIZEIT H OTA &
BEMHEEIESN TV, RSNt FORL 324 B{EDFEHEE LV |
JLURO—HORFEREZ 600 ml & L CHEFT 5 L&, HIRICBIT 28505
® OTA BFEDHiPHIL 1.00 ~24.00 ng/kg IKE/H & 7x o7, (B 52)

2007 0 JECFA (23T BN O OTA 15 G2 iR g M O R B 2>
5. BENLO OTA #REITB L% 8~17 ng/kg KEAE L HEE S LT,
REBOBWBARIZI 1T D OTAGY L~ UL 5 puglkg LLF Th o7, (B
198)

F U D 2 SDORERFEHHE D 88 44 OEE 72 FH L/ LEE L 72 ik o OTA
RENRSH SN2, o 7 IE AT L C, MikiEfE 1o fir 3 72 H M
ORMERICET 27 > 7 — MRENFEE S v, B, KR UL S RE

22 OTA ## B OHEEIZLL T @ Klaassen (2 & 2 tHEABHW B,
Ko=ClpxCp/A=1.97Cp
Ko: —HERE (ng/kg K&E/H), Clp: M7 V7 Z A, Cp: 4 OTA EE (MG OTA
REEE RS L ST A BRI T RE
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& & g o OTA B O BMRATHR D470, B G0 HBIEA b v 7e
Mmolo, (B 345)

NV iR T R VR R 00 2 HiIE T 6 iR D 80 ik E T
FH 239 4 & XKF5IT 2007 7 H LT 2008 4 1 AT, Mg S,
Breitholtz OH#HEEFA(Z M 364)29% Tt OTA JEE L v #i3k s nr-
OTA #HHEEOHPHIL 0.0144~2.005 ng/kg AHE/H ., XA KL OEHIC
FZEI 0.182 K1 0.408 ng/kg KE/H ThHo7=, (MR 347)

ARA DY = A XHIFD 9 HIXT 2008 4E 3 A6 5 HIZHiF T 279
X DB S Mk 2B L, BRI OTA ORBEIRZFH5 B TRFICH
THT U r—MnFEEENTZ, OTADRGEND EEZOLNDIE Y. RI4
TN I A E T HEORMEIE L T OTA REICHEBIEA B
o7z, Klaassen OHEF R ZH W TmBEF OTA BEMNOHEE I/
OTA #EH#1% 1.69 ng/kg (KH/H TH V. fELEESAEE KL OSCHRIC L 58
SuBIEY) OTA (HY2 BN HHEH Sz OTA #EHEIX 1.96 ng/kg KHE/H T
bolz, (=M 348)

AL T 2008 4E 7 Hv D 11 HIZHNT T 168 44 DB 4eh b ik 2 £ H
L. Mm3Ed OTA ¥ E 23NHIE X117-, Breitholtz X% Klaassen OHEEHA %
AWTRE SN OTA BHEEIL 1.47+1.25 XiT 2.16+1.88 ng/kg {AH/
HCoholz, BREBEAMPICHEE SN, BERLE-ZEBHCETL27 72—+
fERz T, YRS, W =, VAV E2 5026 DM NV—T
& IfiE OTA JEFEIZ OV CRIRAEHT 2Nl S iz, FrE DR & fE OTA
R & OMICHEZRBMRITFRD DT, FH 51X OTA OREFE T~ 2B
ICHKT 5 EE X7, (B 349)

(2) EFHRE

OTA 1. N v #FIZAHALND VA R LR EIE (BEN : Balkan
Endemic Nephropathy) M OHLT 7 U 4 DR ERAES (UTT : Urinary
Tract Tumors) DOFEIEIZEI G- L TV D AIEEMED HE STV 5, BEN O
KNI B 2NT 2 > TRV, BREERIHIA & LT, OTA DIENIT/NEITIR
ANT BT~ ) AXT V)@Y (Aristolochia clematitis) DFE{- D4y TH
MAMETH LT U A M X7 BEOER, AR D B ECEHH I KIZIR
L7 RR ALY (SR FBRRILKEE) OBR, U 1 /LA«
YD FREMENZET BTV 5, (B 365)

OTA Dt MIBITDFBAMEIZONTI, +4 7R FREEL 720,

23) Breitholtz O HEEH;
OTA #I&E (ng/kg AH/H) =Cp X 1.34
Cp : IfiLiF OTA #2E (ng/ml)
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@ NILhURTREE

BEN I3&i7s b FOBFRETHY . 2Ll BB hEeiing &=
— TN NVNDRA=T e~ )LV =S TAH)IT, 7ar7F 7, —<
=7 ROV ET HUB O I EFTEBIC A DAL, 7RI s AR B 23R
HILTW5, BEN (X, BHEL D LHIC0RL < A b, By 1:1.5
CHEEN TR, BEHEEIT LMD TN E N, 1950 DL O B
X 2~10% & S CTwWb, (B 366, 367, 368)

70T F T ORNE LRI BV TER S 72 1975~1990 FE DRI
BIFDEBEDORHET 4 —/V RIREORKE R TIL MBAEERIT 0.5~4.4%Th -
7o IR O N A LD, (BHE 366, 369)

BEN (I, JA TR ZRHIBDO < 20D A OERIZIIENZ B D B3,
BEOWD BEMNOEEECH 2 BN TRIEE N A bR N — X 75%6 Zk
NP OO E D TH D, 22— T AT ETITET DEFMMSE
BEN |3 RIZE < FIE L, FHEICEAI ﬂ%ﬁ#éfﬁiﬁiﬁ»%éﬁm&: %T“
XN L ARSI LTV WHIEE A S R IR 2 R U~ 0B T
HLRIETHZ LEIREIN TV D (B 366, 370, 371),

BEN (ZIZ2ME DRI AR < | FBIEFHHITFIZ 30~50 % T, AU 10~
19 MOBEORE S HH(BM 372), JWHEMMFEAICIT, RME LR
DOFEEDOEE & SIS T D IR H 72 BV ERHEE 2 £ 5 MM & OYEE o
FERIEME R OFEPAZEMEBIE CH D . o < D HEIT L CTBBA RS IZ M L
BEAREICE DB 365,367, 373), AIHHERE L TIRPISH 87 | BEED
B S, RIEFEOREOIEN, BlnHs b5, EITIEEL, %@Fﬁ@
FhE B D%, BARAEL D, BMITHROEITIZON TEM L, WE
n‘?{*ﬁﬂﬁb RINIL B E & BRI T 5, HERFRIICIE, Luﬁv’rﬂi

BN, AR K OVB gk BRI ZS & LI PRAMAE [ B M 2 R DN e

B OZERE L OB TRD B (BIR 374, 375, 376), IRAE NN HIL D EE
u ZOWTIE, EARMIE ., M UIRERIR L 3EHH Y . BEN OJFRKITH
f@é: ZARATH H (2 365, 376)

BRRIE 7R EDORRKE EE O BRSO AL BEN BE TEHWZ
(E\ N s b/ 2 R O GAVAJ A (b N S 23 b e S LA
ZENE SN TWA (B 373,375,377, 378), 7 1 7 F 7 DJE HE L3 H
W WT, JRE EEPSAORERRT, BEmNER L TV e0niiiko 5.1
G CTho7o (B 379), EIEERE O > B, BAT LR 2N EF T 95% & b
o> &b EMHE T, R BRI IER O 5% Th -7, 1970~1997 FIT
NA 7T — ROWREE T, EEIREEIES OB E =T 7= 766 BH DR
FRICEBWT, ZNLEBFEORAEHEIT, =2—aFTRATET (BLrET) O
JE\ 95 2 38 ik & D RREME D & 2 Mtk S D EFE N 68%., FILLISD
W 32% T o7, LMEIZR W TR ASEE N E - T2, W{HPERRE O
FEAMEE TR RN I O B TlE 183%. JE IR AL L T Ji
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TIX 2% THh - 7= (B 380),

NS ORI BT, NV UG IS B AR R M B % T
T PR B RS DR RN BREE R AR L Db o TWND Z EERIBL TN D,
(&H& 378, 381)

@ NILVAVRLHRBEEA VS FFIUA

BEN OJFERGELE LT, (BRENT-EBHEZERTHZ LI1ICL 5 OTA &
BRE N ENRET SN TS, BEN BE OBNEICIS 1T 5 8 EALRR F 005
s, OTA #H5 L7 # LTV Z & KOVE IR a8 il & A PE S
%W O OTAHYM LLERRY S AEE T b 2 Mtk & AW HIERICE > T\ D 2
&L R IRNLIE L TV AR OEROMEEE) S OTA 23 S, &+
RN ZHE L TR WHUR L D FEFICABICERE Th 72 2 LA S
LTV 5 (MR 370, 382, 383, 384) .

1970 FFERIC7 a7 F7 IXTNH U 7 OJR A5 23 il CEREL L 7= 858
OB D OTA JEYHEE T 8% ~9% & | JALIH N LT L TV 72 W HBR O
3% & Pl 3 % & B E OB CIE YRR O LTz, 1980 4F 3 A 4 H
T CTa—T AT T ORIIFEDNLHE L T DHR K OYE L56 EE 23 72
W OERD B Z N 395 KON 202 BAD MLk A EREL S 41, OTA
PIE STz, BIIRNEH L TWAF T, K 7%0RIENN OTA Bk TH
V. ¥ OTA JREEIE 7.6 nglg, wARIREIL 40 ng/lg Th o7z, JALIHEE
MWNZRWRTTIE, OTA BiPERIZ 5.95%., IR IX 5.4 nglg. wRNIEEIX
8nglg Th-o7-, ZORBROMHIENIX 1~2 ng/lg TH-7-, (B 384)

TNA YT O BEN BEDZ NGO 2 X T, 20~30 %D EREEFF 19
ANERBIT 1 AR =2 A F Ay NAZT  NEMINT, BWITX
% OTA EHEEIT. MHRA (0.07 pg/kg) 706 2.6 pglkg, —HERK O
OTA ##HEIT 1.86~97.2 uglkg (KETH -7, (B 48)

TNHYTOT T 7 HiDJRAIRLHE MBI IV T, BEN & bR RIE
B, FRICRE T & RS O & ORI, EEHEOMERRBD LN, £
ZIVOFIE BT HIBEA AR  H V. BEN & WASR 25 R JE5S D F I (246 BE
WD BT, BEITLME L TREEICE L RIERTESRIER D & % H
MR ENT2, 2D HITOR Tl 100,000 A2Y47- 0 OFEEMHIE L 7= 38 5E A
X, B RN OURE S Tl BM: 43.5, 2t 74.2 TH Y . FEBIEREIZ OV
Tix, B 38.7. &M 24.6 THHo7-, (B 377)

OTA &g & o x, 77V hdbichmtssnTtng, Fa=v
TIZHEWT—ADIMEF OTA OJREEHFIX, 0.7~7.8 ng/ml T, D
B R E Tl 12~55 ng/ml THh o7z, (B[R 385)

Vbo X oiz, »vh o sEE O R AR 25 il & 2 LAk o Hig iz B 15
BT EE &2 T D 2 Lok, 2NV h R E R BIEDREAE L OTA
#iE L OBRPRR LN TS, —F, B RHgTlX, OTAIZLS
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B ETEYLINF O OIS L 0 KN > TWBH S, F ORI T A% D OTA
MR EIZIIBE 72 ERARA LT, B R & [/ CREO OTA ©
MAREN, BEN OZ2WEAZ TROD LN TS, iz, BENDDORERED
s E OIS BT L B R o OTA M EEIL T » & AW - E 85I
AR LT 5 DR ED 2 HHIEERNZ ER RSN TWD (]
321,376) , & 5T, OTA %5 Uiz~ 7 A (2B 1T 5 Bl D5 AL
HIEEEE BN R THDHDIZK L, b FTIEBELZLNRETHY . £z,
R LR DR~ 7 A TIHRME LM ThHLIOIC L, & hTIIE
ITERMBTH D, DX HIC, OTA 285 L2 - IS & b 5 Bl
DN ALt O BEN (ZBE L 72 B D D3 A TIEIS AL & OERIAT 2
EWDH AL (M 376) .

— 5 R s sk K OVE O HIUER D RIS 1 Rz & BEE O R s DL
B U 7= B RO 2 32P- R A R 7 UL CHNT L7 /5 R, 60 o 7 vd 9
B 30%D#HfkIZ C-C8-dG-OTA % &, OTA (ZBH# L 7= DNA k)3
HENTZDIZ L, RO Tie# 3257 U A b7 EIZEE L7- DNA ff
IMRITHREH S e 7o (3 386) . fiE> T, BEN IZ OTA 23 & 202D
T o TWDHAREE SR E TERV(Z/M 387),

@ NILAVEELREEEELT7 VR FOXFTEESE

WA, 7 U A b e T RN BEN OFKE TH 5 rIREMEIZ DWW THE ST
W%, BEN TR 535 BIEDN R REA B Z 0 L OSRREFIc T~ ) A
R VB OEMETRICEIVEZ DTV A Mo TBRBELEI TR,
PSIVT T DINEIIZAEBT L TWD U~ ) AR S Ef O 103N
WCIBAT D ZEIZEV/NERRT VA MaXxT7RICER ST BEN O
K& 7225 TWDATHEMERFER STV - (BB 388), 7 & b 7 elL, &
. B AME, BREFEMSEEZETHZENTRENTEY, v~AAT |
2AR)—=IZLY TV R XTEEN DNA (SHEELET YR NI 7 X A
-DNA fIMAORE SR S, 7 U A b7 7 % 5-DNA (H1#&7 BEN £
FHOBIHEE L ORI ERBN AT SN2 &, 7 U A ha X7 g3
K& 72 D R ERNAVBEICHA LD pb3 BT AT FLis, BEN B35 D
IR M QYRS ERE S A TR BT pbs BHRARY MV LB LTz
ZEENZOHBELTET LN TS (S 369,389) .

JE 1955 B ARSI O DN R D EARIC LV . KIEME DL B R
RAVKF EGERET I URAERKR L. Z0oid, $EEEEEICHRREEFRO H

2ONTP (2B 5 F v b &V ER AR O E, B3R OBIRCES2FR LT v
b DY) OTA IR X, BN A HE TH - il 512 L 5 21 ng OTA/kg K= 90 H ]
ABRIZFB VT 258.2 ng/ml TH Y | FIREROIFE N AHED 70 ng OTA /kg RHEH & TIX 944.7
ng/ml TH -7z,
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L7877 =2 ORETIALIL TWD Z 25, BEN OJFRIZIT
BEOBERPMEA L TCWARREEDLE X LTS, (B 390)

728, BEN BT oMEIHE (W RITvA, R, $h BELUE) O
KFUZ DWW T, 2B O 7 + v —7 v TR CTHEREEN W L OHRE
W5 (M 391),

(3) EMZBHFAHMEDFE LD

OTA DI HREIX, & MIBIT LI REBEOEHTE LM A~—I—Th
HEEZOBND, 2001 0D JECFA FHIICHWT, BRMNEZH.LET25 16
PECHEME SN FEREFEIC L VGO N @EFEE D OmPEE L, 0.1~
40 ng/ml ThH o7 (KB 160 ng/ml Z#Fr<,), TDHRDOEKM 4 nE%EE
ie 6 NEOFA TIL, OTA OMHHEREZX, 0.17~0.56 ng/ml TH V| F1H]
OFA L g LT, HRREOMEISBAMHMICH 5 2 & 2R LT,

OTA ®t b ~DFFE & BEN K OWARERIESS & O 5 72 BlEZ DU
TOEIZ, 7V A MeXTEBREOMOEREER I, OTA HLINHD
t FOBEFHOEK TH D AREHENRBE I TS, LovL, OTA Z2Z2ibH
b OFEIFORKNE L fEamftiT 52 LD TE LSRR ITE S Tun
720N,

4. EHNEIZH T BHEEME
(1) FAO/WHO ERIBRAMYMEFRRE (JECFA)

JECFA |Z, 1990 £ OTA Oz Ef L, 7 ZIZ381F 5 90 HHIRER
B 5 BRORE R, BIROMAEEIS TR bz f/hElEE (LOAEL) 8pug
kg RE/H 2RI E LT, AHEFARI 500 (FiZE & OMEAZ : 4 10, LOAEL
OEFLE D B : 5) 2 AW, PTWI % 112 ng/kg KE/E & 5% € LT,
1995 2 Z @ PTWI X 100 ng/kg ARE/H & U A ST (S]K 4)

JECFA 1Z, 2001 /i OTA Z i L7=, OTA O30 AAEREFIZD
W, BEEEER. EEEFEEEASEOR LWARSEEF S, &
FIEH 2R o 72, OTA OB EME K O AMEDOIERFIZ DWW Tl fr et
K OFEBBEEOHEHN DR SN, IKATRHOEETHoTZ, 1D
DOWHHAIEEMREIC B T 2 IEHE CTOERETH LB RN, v MZLFE
FRIZEEZ W 9 5 EE 2 600, PTWI % 100 nglkg AREMAEICIEZ BV, 72
B, ZOMEIX. BRAUICKRLEZEOEWET v MBS NOEL 25
T 5 LR 1,600 IZHEY T 5, B LB T AT 5 OTA EREFHNE
£V . 5nglg LLED OTAJBYHEE X Z I Z 4 1.2% K T 0.3%1F TNZ 20 nglg
VLB OTA {FYBEEIZF N2 0.3% % Y 0.05% CThH-o7-, ZNHDT—
2 R OBRINTRE D £ e i B g 2 BRI . B R OB I Tl k1 5 OTA #id)
B4 5 XU 20 nglg & L7256 OWREFRE L & &Y 72 J71E% VTR L
ToAER. 95 N— U X A VBT HHEE OTA BEEIX, £ 2 84 XX
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92 ng/kg KB/ TH Y WT N HBLTO PTWI LV IKVMETH > 72, PTWI
LLFOEBREIZOWTOR LN Y A7 3Nt B b, (BB 74)
2007 D JECFA IZF1F 2 il Cid, OTA O FIE/E A 0 G X4,
b A b LA RIS OIERREEER O RN L < #EFE S iz, OTA
® DNA ~DOEAIZSWTi, OTA X% OTA ORI E % DNA (44
fEa L. DNA fIMRIZ X » TEEICEEFEED I T 5 & ORI R
TERNSTEZELY, TRETHRESNLTNS PTWI © 100 ng/kg KHE
[ % B E T D RVRRGEL X /e & Sivdz, U R T RO 72D OB INE H A&
357912 JECFA TIX.NTP ® 7 v » OTA BB AMREBRT — & %2 HC
BMD £ LV, EEMRRHMEZ I L7z, KD Hi7z BMDLyo X, B
ITORPE 7> TWB T HIZBITDEmEEEE L L7 LOAEL 8ug/kg
(RE/H L L, PTWI BREDT-DIZEMT % POD & L TRV ME & 137
S7einotz, (B 198)

(2) EENATFZEHEES (IARC)

IARC T, 1993 4EIZ OTA DOINANMEIZOWTEHMEI 21T > T\ 5, (B
i 3)

OTA OO GIT LY~ 7 A OWERECITH RIS O AR SN L,
W~ R LHERET »~ MTISWNT, BRI AR K OVl a8 0D 36 A B B 73 4
MU=, OTA L, WL ODEMREICBW T, Batt, BRE N O
HER 2355 LT,

E MIBWTIE, OTA OREFE L VD OB LR E S5 BEN
EDOREMENRIB S TW D, 2L U TIE, B REE &R BRI
ETHNRANRLIHE LTHELNDN, 2D REFITEIT S OTA O
REN, AL TOWRWKTIREEOMPREL Y @holz T 5RENH D,
L7 L, OTA DOt MIBITDENASDEBEIZOWNTIE, FIHTE 254
T =R Il o T & ET,

PLEX v, TARC Tix OTA 27 /v—7 2B (b MTxt LIENAMED TEE
MR D) LFHil ST,

(3) BRNEBEMmEREHES (EFSA)

EFSA I, 2006 #:1Z OTA Oz Fki L, L FOfERE AR L TV 5D,
(& 200)

WD LT — 2 v Bi%, OTA (X, 2V h B O R EMIBRIZ BT 5
M BB N OV S A D FRIEIC B S- L C W D RTEEME A RIB S ut=, Lo,
INHOEFRT —XIIREETHY, OTA At ML TRIEEERE L
TERNIETH D ET DAL R o 1=, BN AMERBRICE W TIE, OTA
FRBR SN2 TOEREICBEEZ R U, RN 70 BB e O THE R
TEZ R Lo, BHEEOREIIMNEEKFNTH Y . OTA 23 BH sk 2 EHE
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T 50, ZREHME HFEBEL TV,

VL EOHBIZINZ S OF DG | EALR A 22 B M N DNA 45
B &t L L TR b5 OTA OFMEICHW T, MloRRLATEE
MG L TWD AN TRENTWS Z &, £72. OTA-DNA K7
FOALFRREE THERTE TWARWZ L2vs, EFSA 13, BEfEIcE-S<L
TEEFERLTOTA © U R 7§l % £l L7, 7 #2317 200 ENE
~— 7 —I2#5< LOAEL @ 8 ng/kg REHE/H L R iESE4RE 450 (R
SHAF I A DO 2.5, P H S < S BEHRERESE - 6, AR
10, LOAEL O#MIZHE D8 : 8) ZHW T, OTA (Zxd 5 it 7% il B
& (TWI) 120 ng/kg KEHE 17,

I—nr v BT L2BENDLO OTA ZFICE L, KON TIX, BiE
@ OTA O H BFEEILFH) T 15~20 ng’kg (KE, OTA 2 & H T H 5%
R B JEIZ oW TIE 40~60 ng/lkg KETH - 7=,

5. BRIZBIH2E2FKR
(1) BERE

1996 FEICHATHIBEBL TWDH U A > B —/b, BERL, 0%, BAH, o
—b— T RUTa— | EMEOHE K UFEEERL 12 4 B 10 OTA 2
FELZOW TN Sz, BT, V¥ Fd—a—e—K0
AH v ha—e—7T60ngkg, TOMDIHHE TiL3ng/L ThoTo, Ha—
b —10 AT 9 KAk T4 28 ng/L @ OTA 23 H &4, fie KME 1L 133 ng/L
Tholco A vy AZ 2 ha—t —2012 xKF 12 AT 18 ng/L ® OTA
PR S, BORMEIE 63 ng/Ll Th o7z, LF 2T —a—b—10 Hikidhh
HIRA KM T o7z, RUA E, &Sz 36 Mk 15 Bifk7 6 OTA
NS, A2V TE (5 BiREC), 77 AFE (T BIRET) ROH
APE (13 MfEH 3 MR) ICZNENFLE 47, 77 LDV 4 ng/L O OTA H3 %
HEni, 7AUDE, A—ANFVUTE, FUVEKOET 7 U DFEDD
A AIRHEIRARG CTH -2, AVA Y GRIET 1A, n®U 1> (5
AT 3 BiiR) R OT L RUA v (TR 2 BR) b2 E Y 6,
24 LY 6 ng/L ® OTA it &iviz, £72, EEL—/L (14 BIEH 10 &
) KOMmAE—/L (6 fikd 3 MiK) 22bENZIFEE 10 LT 14 ng/Ly
D OTA RSNz, 7T R 2—2ATlE, K7 FUYa—2 9kt 2
AR5 ) 6 ng/l @ OTA sz, HY RU Yo —X 3 IRIL,
FRHBRR A ThH o7, il 5 IR TH 5 6.82 ng/Ll © OTA Ak
iz, BEE. R, AR 15 MK CIIRHERARG CH- 72, (B

25) (LEME DL L O, LB MR CTAROER A 2 L%, BERBICED
o
26) 20 g & 140 ml [Z¥EH LTREE Siu7e,
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IR 342)

AARICEBWTEEDRY A 2 3L AL TEY A » 28 FiflkZ T OTA
DHIE STz, FIEN 5 IR E OTA 2 S, & fElE 0.03 X
0.022 ug/L TH o7z, MHEBRRII. RV A VKO AT A > TEILZE 0.0058
} 0 0.0054 pg/L ThHh-o7-, (B 392)

2004 2> 5 2009 FF )T TEAGEFRFIFE L LT OTANEYT 5 7]
et H % 29 fhH. 2,093 BKIZHOWTAE ST O OTA 15U EREFR A )N FE
M Sle, KEBLBBUZ O W TIEFINEZ TR ERES vz, 29 &
Hr 20 & BICEE FIRELED OTA 23 H S, (BRENK L @720
a7 D 98.7% (BBt « 77/78) THV ., LUF, A Vv AX L b
—t—98.4% (124/126), Fa 2L — | 86.7% (137/158), /XA % 80.6%

(125/155), B —/L 78.5% (95/121), HARHEZE 75.3% (137/182), L —X
> 63.4% (59/93), i —k—57.9% (44/76). =¥ 57.5% (23/40). K%
Rl —t —54.8% (46/84). /INEH) 50.56% (111/220), =2 U 7 > % —45.2%

(14/31), 7 A % 44.0% (22/50), VA > 31.7% (39/123), £a—t—&
28.6% (6/21), A— kX —/1 28.0% (21/75) , FillgA T 7 14.8% (4/27) .
KFE 8.0% (2/25), ALA 4% (1/25) k= —r 71 v 2.5% (1/44) Th
ST, EHENLEAE - TeDX, 2V 7 o —kRNaa?” TERLEN
1.58 }1r0.84 pglkg Th o7, AEIFA—FI—1, L= K=l
T X —=TENEI 13.30, 12.50 LT 9.67 pglkg LML BT 5 &
w0 T, K110 iR, AW 21 iR, A A — h=— 2 50 R, R v
T a—2 15 IR, a—r 7 L—7 45 R, FE 10 ik, v—a 2Kk 26
Wik, 7 R 7Y 2 — R 44 AR O B8 22 iRIZ BT OTA I3 E &R
AR TH-1=, EBERIZ, ©—/LT 0.01 pgkg, 7 Ry 2—2 KN
U A 2T 0.05 nglkg. = OO TIL 0.1 pglkg TH o7, (B 393, 394)

2005~2008 FEICHNENRLWLZEEZE B SRWESHERBAHAE L LT
ENTHSHIZIE L TOWA RO 9 BIHYEERHENT & A EEES
T2 WE A EZHFIZ, OTA NG9 T 5 a[aetE0 & 5 18 fhH. & 782 &
ROBIMIZOWT OTA JGYLERERE LG Sz, 18 ME OWNRIL, 4
U—7, F%E BIAKCMAZMET L, ERMS, RRRE (A&, I
Tin) . S (BEL, &) . 9P (B, i) . &k Ol (22, N
T A BRI AN— T, B, R — T — RRUOSIRmT &S, B0,
BHEAOGEZHWE . oS PR R IR VoS B
HOEME RN (RIA4 70— %ET,). VU T AT F O
M TH -7, OTA X HPLC (2 X 0 E&E S, EERATSEmiT &%
12BN T 0.05 ng/lg, = DOMOETIX 0.5ng/g TH-o7=, OTA BH i
T=DIX 782 KD 9 H 9 AR TR EIX 1.15% & K2 > 7=, OTA 159D fx
B IE 2008 AFICHEA SN EHR N— 7D 110 nglg THH7=, TDIZE
2>, 2005 IR S BCEE 5 R 1 Bk = 27712 0.7 ngl/g. 2006
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EITHEAN SIVTBEEH AN— 781 10 R0 5 6 1 #IKIZ 0.8 ng/g, 2008 4
WZHE A SV AERE R i 45 BT 5 A e Ve DN TR I Z i Z 4 0.5~
6.4 ng/g X 1.0 ng/g ® OTA B S, ARG (A, T &KW
MK Ol (£, INTEE) F 172 RIRIZEBWV T, OTA 13 HH R AR T
oo, (M 395,396, 397)

2005~2009 I EMKFEEER T L D EERIED OTA &7 FEheiRAn 3
S TWD, HEDRE, 2005 FED/NE 1 MK TERERAZEZ 5
OTA PRHE I TWAHMN, ZDOMOETOMRIKTIL, EEEALTH -
7= (F21),

x21 EEREOAIS XD AGHERERAEDER (2005~2009 FE)

ATRE| R P AT &R AR EERARR R K OE OCEHE PR Y OE
S |((mglkg) | EE (mg/kg) (mg/kg) |(mg/kg)
iRy @® @)
p/S 2005 98| 0.00030| 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 100; 0.00012| 100 100%| <0.00012 0 0.000050
2009 100; 0.00017| 100 100%| <0.00017 0 0.000070
INFE 2005 99| 0.00020| 98 99% 0.00071| 0.000007 |0.000084
L&
( ) 2006 100| 0.00020( 100 100%| <0.00020 0 0.000070
2007 100; 0.00020| 100 100%| <0.00020 0 0.000070
2008 100; 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
(F57)
N B AE {2008 10 0.0003| 10 100% <0.0003 0 0.00010
Ci1=))
i3k 2008 20| 0.00023| 20 100%| <0.00023 0 0.000090
(64 2008 10| 0.00011| 10 100%| <0.00011 0 0.000040
(KR
N0\ 2008 10| 0.00013| 10 100%| <0.00013 0 0.000050
(KR
Hb 2008 10| 0.00013| 10 100%| <0.00013 0 0.000050
(KR

1 RRITEBWKES K 14—23 F  EEZRBEONOVESA EZEREOME] (&
fE 398) b R ER BRI TER,

E 2 2 TOMBIZBWCEEBA RN OFEHIN 60% 22 TW\W=Z sk, UToOX
912 GEMS/Food 23779 HiEIZHEW, EHHEOKL V@ EHEH Lz,
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FED : FRERAARMOREEZ [0 & L THRH,
FEED - BRI OFE 2 RHIRI & L, BHBRARLL 20 i R AR
W2 ERRF L LTHET,

HOICR\N T, 184 AORERE (BIE 130 4. &I 54 4) OmiEHO
OTA BEEENTIRH417=, 1992 4, 1994 4, 1995 4 18 1996 4EIZERH L
72t MiED OTA BERIZZ I Z I 96%, 38%., 93% MK N 98% T, KD
85%7% OTA 51 Th - 7, BHPERIED LA 68 pg/ml, £ DO#iPHIL 4~
278 pg/ml ThH-o7-, FAEDOMER, OTA X, EIZTVA L, BE—LEDOT )V
S LR, T — b — RO L O BRI E & EH I E 2, (BIR
342)

(2) REBEEDIHETE

2010 “EFE\ZJEATHER A gE L L C, FlmERl (1~6 . 7T~14 7%, 15
~19 5% M O 20 % LA B oD 4 =) O& L RE & OENR O 2004 427 5 2009
HZTTO OTA VY EREF AR LY . OTA OEEEEZFHE LW
ENITHAEEE 5 nglkg ERETHVTIUVAEZEEL T, HAANCEBIT S
OTA BFZEN TV T L aEEZHWEY I 2L —2 g XV HEEF ST,
OTA BNEAEIND LEEZ LN THREINIZEM 29 B F. OTA /B4
oo BN ERLS 15 MBIV, EmENICRHERELZFHEL, 2
BMENREED 1%RHEOMBEIZONTIEY I 2 b—ra rOxfgst & LT,
ZORER, fEfla—e— Fa—t— AV RAF¥ > ba—t— HEAHZE,
IWNER, Faalb—h aar7 E—=AKRL—X2D 9 HBICOWTE
fx EHEEHCH WA T — 2 BMER S LTz, OTA BT EOHEFHE R %
# 22 R LTz, FFIXOBITIE, RENZY O—HEFEREIL, 1~6 i E
TORETRbE <, Z0%, Tl ERDIZ Lo TEREY Y O—
ARG T 2525, 20 sl EOREE TIIH O EA Lz, OTA OG5 s
N 5uglkg B2 H5BMITITEA LR, PN RMEERT 50 3—&
A NMEOFFATY 0.08~0.14 ng/kg (KE/H, &Y A7 OHEH (95 /3
—k XA IVE) DOFiPHIZ 1.20~2.21 ng/kg AHE/H TH o712, (B 393,
399) HAICEWTIL, BURTIZE Y 27 OlE&EE I BV TH, OTA EE&E
IRWHEEFE R & e o 728, OTA O ERFEAFIIR R DAEFSRMETRA S
TR O EEY R OB EICAET L, OTA OFELOREIL, KES DR EL
ZTRT W LICHENLETH 5,
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®22 FUTALA-IIAL—arEICLITREBRICHET S
OTAREZEEDHTE (ng/kg KAE/B)

oy io/;f—t‘/a io/;ﬁ—ty§ 25/1//&’—%/51
1- 6 F #HH* 72 L : upper bound 0.14 1.37 2.21
1- 6% Hifil 72 L : lower bound 0.14 1.37 2.21
1- 6% #Hifl Y : upper bound 0.14 1.37 2.21
1- 64 Hifil HY : lower bound 0.14 1.37 2.21
7-14 ¥ Ml 72 L : upper bound 0.11 0.99 1.56
7-14 ¥ Hlfl 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 Hfil HY : lower bound 0.10 0.99 1.56
15-19 ¥ Hi#i|l 72 L : upper bound 0.09 0.78 1.20
15-19 ¥ Hifil 72 L : lower bound 0.08 0.78 1.20
15-19 % #iiHfi] &Y : upper bound 0.09 0.78 1.20
15-19 ¥ Hifill &Y : lower bound 0.08 0.78 1.20
20 F UL E#HH 72 L upper bound 0.11 0.90 1.49
20 ¥ LLEHIH] 72 L : lower bound 0.08 0.89 1.49
20 ¥ UL EHIH &Y : upper bound 0.11 0.90 1.49
20 ¥ UL EHIH] U : lower bound 0.08 0.88 1.48

*LUTF 4503+ VA2 OTA BEEOHEICH LN

- EEPRFRGE 1L ERRFYED — 53D — (upper bound) & L. Hffil7z L,

- EERBAANITE e (lower bound) & L. Hifil7Z2 L,

B BB ARG T E RRFMED — 5 D — (upper bound) & L. Bl OFLAE(E X 5 nglkg,
- ERREAAN X E 2 (lower bound) & L., O FEAEMEIT 5 ug/kg,

(3) I -FA'IZLB0TADFEE
T4y, a—b—ROBHE BT, INT-FHFIZ LD OTA EE~DE
ERTARLEN TV D,

ORVE 7

U A CEEEEFRIC LY BB YT o OTA FIHIREE & IR,
TAHFD OTA IRED—B L TRADT L5 LRI NTWSD (R 400,
401, 402) . A. carbonarius M % #f L7 R RFTHF L, REFIZ
OTA %#PEAESHT, VA NIBIT LT OTA X7 FURHH OTA @ 8.1%
ThHY., 7 Ry OTA BEX, OTA OV A U ~OBITICHEL 722
hroiz. (BB 400)
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%Rk (Saccharomyces) I3V A v XIZHEH D OTA &H &I KT TR
OWTEERE 20 R Z AW CIRE S N-, VA VEEETPICHRETE 28405
gL OTA OFIGITERMNC 22 Y OEEDZE O Hiv, ¥ L7 OTA 1% 10~
60% CTH-o7-, 7 FURHIZ OTA 23RN L CTRESEHAICERE L
OTA X, 17~32% Th -7z, (B 403),

T RUBEMNS U A VEEEICNTZD OTA Y A7 FBLIZHOW T O EEEH T

(CCP) 2Rr&EN, 2T A b0 OTA BEICKHT IR, Xv )

A M EHA OWEMOBFEL L HIZTA L DEE, R 7= /) —VEE
~DEBNRS SV TWA (SR 26, 402, 404),

ZND OWFFEICI I DARBERIZSCHRIC L D e 0 B D08, U A g
M, TREPFIZOTA ZFY &RV SHLZ ENREINTND

@ a3—k—

A. ochraceus X% A. carbonarius X EIZINFEE % O o2 — b — REIKY
L OTA #PEAT 5, @B R TR THIVE, OTA IXFEE L7
WZ ENRENTWD, (BIR 74)

R TR 2 — e —EF O OTAREZ D S5 &) — ik —EZ
HHHOD, WE SN RIIREIALBH LTS, BERHEES, FER
BT D EERK T LB 2O D, 450 CORERHNRE 2 v 7= Tk
FERIF 2 8 B¥REICERE L Ca—bt —OEKIEE % 175°C. 185°C it
204°C £ T HRERZATV, BWERT (175°C) Ti, 1 #0EHT OTA O 1T
X 72 o T2 D 3FEET 60~80% DD H3 A 5 172, TRV VSR (204°C)
Tk, 2ET 90% L LR RN b 726 &itz, o TR, RENRT
ATy Y a—b—OENGIZHEYT 5, (B 405)

ANLTHICTEYe S g~ —kb —5 (OTA 30 pg/kg) ZHWT, MERUC KDY
31%. fHFE TIZ 2%, hra@la—t—offflic k) 88%. ThEh
OTA WD LT Z EnHESINTWD, (& 406)

F 9BEOBERIGR LI LA a—b—H % 260CT 5 4 MkERTd
% &, 13~93%DHiH T OTA N Lz, ZOREfia—e —ENnbT AT
Ly Ya—bt—%il L7284, OTAICHEIC 16~T1% DD N E, 74
a—b—OFYTIE 17~56% DL R HY, KU v Fa—e—7TiL 1.2~
25% DIV DO iz, (B 407)

O—b —H ORI, 2—b—HD OTA Z{KET 225, BIILEs L0
T <, BRIZTHTE Ve W) fEmici b,

ORETIFEERN HIC L > T, 2— b —HORIC X 5 OTA OIKERI N
BEtEn 5, (B 408)

@ hhx
aa7eFagal— e ATOMTEIZ OV T OTA B H =R E
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TENMESHTWD, I AATIZ OTA FEAR Z R L, SR, ik, ik
e, EHER QUSSP OERIME WS T2 TEME 2T, OTARENED LS
WCHERE T 2 R BRI Th, IMTAREEZEOF a a1 — FRICEIT S
OTA /AT 91%I1272 0 | BLUEERE Co OTA (KA RSN, (B
409)

@ FfE &y, mI-REE

A. ochraceus D3 FEAT 5 OTA THER SN D AIREMED H D F &, IF
WEMTH D, BWE DI U EZHERF 5 2 ENEETH D,
(M 74)

B OB FLSAEIZ BT P verrucosum % #:fE L CHHEL L 7= OTA {54
BRUNEZRWT, P, Fisbod 0 e L, 8 TRICK T 5 OTA O
HEMBH Sz, SRk & a/NER o542 Hnic v &g, 4
FToEes LT, NEICHFEET D OTA BN KT 44% £ ThEsh, v
BeX TRETIX, DEOENMBY RS 7m0 HTHho7-, P, T0&E L
KOTA<DOREEMAEDEDL Z EICLD, B/ NZB W T 75% D OTA
RS STV b, (B 410)

INEBNZE END OTA DRIV TR TOHEERIZOW T BERKIZ L % OTA
DIEERIL 33% T, FFCITo7- Y aT w8 (FAFv=1 )
—, 3T EFATAF =N ) =L RO = =)L) ORI (48
~T77%) & s L, BERRICd 5 OTA O EMEN R Sz, 7S Ao
FEECTIT R a7 EE kB L, OTA X272 0 K (30~34%) T5 b
DD, /X DOBRERREFETOMRBERILI N a7 88 L ik L TR D72
nolz, (B 411)

OTA TR LR/ NEOH UK LUIMTIC LY, FEEOFETHEA SN
%50 I b WEE R ST E 2 OTA 13 40% LB Lo 72 (B 412,
413), ZOEEERIL, YR, 7E=v 0 T 7T XU KRBT IV
THRESNZHDO LD T o LIEN- (B 413),

a XA DOFHFIC LD OTA O DWW TIE, JFESIRER D FRAEZR D 60% Tl
B OPELD T2% B L TR TH D Z ERHEIN TV D, (B 414)
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v.

B 25T
BMEELZESNE L ORI TIT 9 B ERZEME S LT, 277 b
XA (OTA) O Sh R R 2T 2 S50E L 7=,

OTAlX. A. ochraceus. P. verrucosumDOFFEDOEIZ L - THEAE SN,
BH, a—b—, a7, B, UA UEELREMNT ?ZDOTA{?
MMESNTND, 2—T v 7 ARBETIE, /hE KRELXDOTAEICE
T%)OTA@H?jYﬁ%ETE (5 pglkg) ZEEXELTWD,

OTAIZVHEALE IR K OVEALEE R IC L 0 — 5o fiE S COTa L 72 5,
HIEE D BWIN &N 7-0TAIL., %< ORI\ CILiE A B L CEIC
B oA D, MAETPICB W TITIEE A EDOTAX, TAT I DX
PRI EREAE LTS, OTAO—ERIE, Bk OWTFIE CCYPIZ L v gk
SNDHMN,. ZILH0TA ORI N ROTadD B EIFOTAL VRN Z &R S
NTW5, OTADREWIL, ~7 A TiZ1~15H, 7 v FTlH2~11H, 7
A TA4~6H, PR FTEF—TIIH20H & DWENDH 5,

RAMEEMERBR Tk, OTAZ 5 L 7= EBREMWFED 2 CTIZBW CRME
ISR R 70 B BT O DTz, B E AN E A O LR S3E
A2 MZIiE, BRI OER U 7 M s & 5 v, RIS O Z2#E M OE
WIE L b NT, 7y BEOT XIZBW T, I LEBR~DOTAD 2
ITHAEE CBEHIEKFEN TH D Z ENREN TS, KLIEWHETHE
PERFRD HT=DIE 7 % (M) T, 120 HHOTAZ B 5 L7-fE R, Bl

2B D IRIBHERE DR T R OVRANE _ERGHIIEIZ I T BB TN R &
Fh\ LOAELIZ8 ng’kg fA8#/H CTh -7z,

P& EEE - BB AMERBRTIL, T o WBEICOTAZ R D& 535 & I
DB igdE e 571‘):571‘?1? H@i‘?ﬁi%ﬁﬁz L 70, NTPTHEM S L7 2RI 23 AR
BROFER, AEIIKFE L THET v S OBIRICIEE RO bz, LOAELK
U'NOAELIL, #EZ » FT70 pgkg RE KL U21 pglkg ERHE (WTFbilEds
Bl P 5., 22150 ug/kg RE/H &K TON5 ug/kg RE/BIZHY) TH-o 72,
—F. 7 X AW BRI T, 40 pg/kg KE/H OOTA% 24 #%
B U7 5. Fi*l’*ﬁ”@%%“@ﬁaﬁ 5 DR TR FEITA BT,
NDADFEIITRD L2 o T2,

BB TlL, Bla ORISR RITHRE S TWRWA | B
faz AW CY AR R E PR S TnWb, £/, T AV =y
7Z v b (gptdelta) % AV 7=in vivoigisaelEikBR ClIB e st a sh iy
IZDNAD R IAEBPRH STV D P, [AIERALIC SR BUTFER D B 7s
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N7z,

OTA X ZZ O DNA & 4 ﬁf*/\bff‘mﬂ{j-‘%fﬁ/ﬁi?“?o NN
WTIARATH 5, HEMIEEZ AW 2R BRI N > EE T X ~0
UmﬁﬁmiWmmﬁ%%ﬁ@ﬁéﬂtkﬁéﬁ%%%éﬁ\ﬁﬁﬁ?ﬁ
ZOREEDFE STV, —J7 [AREORER CDNAM A B H S 4
ol DHRELH D T BTV LTIZ0TAZ &5 L7235 Tl
OTADODNAFHIMERIZIH S /e hno7=, LLEX Y, OTAIZT v b OB IEsE
BN BN RIRERZFRTDHHOD, ZDOERENDNA~OEHER 22 E
MRS 2 Z & 2R3 5EUE 2, LTeds - T UM%EE%%%%
MEERwmT HAZ EIXTERWNWEE T, OTADIERIEFMEI L AWE
LTCOAI =AML T, MiaEE ok A, MiaEmse 7R F—
A, BIEA VA, 2 hay R T OMEIKT, MAPY F—E%0
T FIREDEAY., 7 = =T T = tRNAGRKEESE . ¥ o8N BRkligss
R, B A O T B F IEESE, DAICHERD kA RIRER N FE
LTWBETHIHRERZE DL, ZNOOMA LY, R EEZBERTIE,
OTAXIZOTARE ¥ s DNAFI A Z2 T pk 9~ 2 BAn B MEFE S A E Tl /s
<. DNAIZHI#ERIER T 2IEERHEER N AME L ZEZX D2 L NEYS T
b EHIBr ST,

B RA~OEEIZE LT, 2Ll 2R I BHE M QWA R AR & DS
HIZ2BEIZ DWW T OEIRIZ, 7V X a7 BEOMOEREER & I
OTAL ZNHDE FOBWHOERK TH 2 AIREMENRBE I TWND, LavL,
OTAZZN LD FORFOJRKNME Th D L itmftT 22 D TE 5+
SIRIRMLIE BTV RN,

U bzaRE 2, BN ZeEEAE. OTAIXDNAICEEERICER T % FEE
B RN AMETHY  TDIZRET DI ENARETHD EB X T2, 7058,
OTADt hZEXGRE LI AITIR LN TR Y . HEKSEROBRFHIFH
AIREZR A RN 2N 2 & D BEBR OfE FAT LD T BRI 2 520 L 7=,

IRV AFMEICE LT, £ 55 5N 7=LOAELOR/MEIX, 7% D
AR RBRIC BT 5 8 nglkg fZFE/EI“CZ?)oto Z ®OLOAELIZ, FHeF:
2250500 (FE#A10, EIAZE10, Ar[HiR) 72 & %hFU:LtLOAEui%
5)%@%LT\UM@%%ﬂAﬂT_%Téﬂﬂ%wmﬂgWEmkm
E LT,

FEDAMEIZES LU Tid, 08 AL EQ?%NOAEL%% ITDI%AXET D Z
Ll L. NTPDF v hd 2 ERR NS AMRBRIZEHE N T, NOAELIE21 pg/kg
WEQ%@&QJb%mgWEﬁwﬁﬁﬂf%ot:&b%>:@N@wm
IO HEFEAR 51000 (FE7210, fA{A7E10, FAAMEL0) ZEH LT, OTAD
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FDANMEIZEIT 2 TDI% 15 ng/kg RE/H & 5% E LT,

AARICBIT 2B REZHEET 2 HNT, il L TR FDOOTAIG Y
FREFFAE N 2004F ~2010F T/ TONTRER, =237, f AX v ha—t
—, Fazalb—hk NRXZ HKREEZ L—Xr Ha—b—, KHila—
b — R OVNE D H50% L EOBEE TCOTAR R S vz, T T nmik
EHWEY I a2 b=y a SR DR SR ER DR EYS - o—H
OTAZEEEIL, 1~6ik E COREE TR b Zh o7, % <750
N—t U Z AV TI1X0.14 ng 'kg (KE/H, &V A7 OEEE (95—
XA ) TH2.21 nglkg KE/H THHo72, 7238, 20055~20084-(21T
b= OOTADIFYLEREHE DORE R, ARELELIZB W T HER
KKl T o 7=,

P bEORERBREOHFHER LV, BURIZBWTIE, OTAOZZEREIZE Y A
JMEEHEICBWTHAERE LZTDIA FEI>TWS EHEESND Z &)
5. B 6 DOOTADEIA — A7 H AN ORI R AL KT T e
IR b D EEZBND,

728, OTAD ERFEAE TR 2 2B RM TR 7 2O BIEY M DY
BMICEF L, 72, OTAOJBROREE T, KESEORELZ TV
EMD, U RATZEBEICE W THYRBUZOWTOE=F Y T %179
Ll bz, HIEBIZOWTHRETOIZENEE LN EEZ XD,
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