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E

BWRELREERN O - BRFEHMHESIL. BRNLeE
ITHORMEREERMEE LT, 4277 b+ A (OTA) Of
it L77

P BB I, (ANENE, Attt R aMEEErE, 1BMEEE. B A
P, SRR, BEEE, ARGEE, EEMESCEET A L0 TH D,

OTA X, A. ohraceus, P. verrucosum =D FEDEIC L - CEICATREY) CTE
AEINDOOET, B8, o—b—, aa7, B—l, UL 5 20T O0TA
IZ LD BB S STV D,

T AMEEMERER Tld, OTAZ 5 L 72 EREMFE D2 TIZB W TR
DO, BlETE SNBSS OUTARANE 12X, AR B R L OMER
U7 MR A2 AL, PRAIE DZEME M OSHRSAEE & A b ilz, 7 RO ZITE
WTC, ZIUDEIEA~OOTAD A I &L O G HIRIKGFENTH D Z L HVR
INTWVWD,

BN - BORARERTIE, T o WEICOTAZ R O & 572 & FRITHEO B
BEE SN ISR AE LT,

BB CTlX. in vitrok ONin vivolZ BUWTOTAIZ X 0 YR 1R
D HIVTWDN, Bl T ORGSR RIS TR0,

KA ERRBRI C DUV TR L7 SR, AREFFAIE, OTA 13 DNA ICREAIIC
TER 2B EFERDAWE THY . TDI #RETHZENARETH H EE X T,

OTA DIEFEN A OV T, FilBRICB WO T IRV A E TR DAV A T
750120 H EHSMERRERRER 31T D BRO IRIBMERE DI T L OVRANE Rz
DIBATHEZEMETH Y | fe/ etk & (LOAEL) 13 8 uglkg KH/H Tho7-2 &b,
FHEFAFE 500 (FlZE 10, {ERZE 10, ARy 7R pesE 2 fefe & L7z LOAEL
f5) @A L, TDI % 16 nglkg {AHE/H &3%E LT,

MM L TR, Te MR 2EENRA Y A7 3BT 5 F5& (&
HEEK 2 %158 1 CFRk 20 2 9 A 2 AL - 154 E P SIE) 128
F5, TR AN 2 BIEE O GRS OGAEDOEZ TEER L,
FENAMEIZEST D NOAEL #5612 TDI #3%ET 52 & & L~ KEEFZEE Y o
775 (NTP) ®©F > b®D 2 FR-PEN BRIV T, NOAEL 13 21 uglkg K&

(G 5 A% 5, 15 uglkg KE/HIZHY) Tho7-Z &b, REFARE 1000 (FE
7410, fERZE 10, FAIANE10) %@ LT, OTA OFENAMEZEIT S TDI % 15
ngkg RHE/H EFRE LT,

AARIZERT D& Heit LR, PInefiz R 50 ~—k o Z A /LTl
0.14ng /kg KH/H, @Y A7 OEEE (95 ~—k 2 A VE) TH 2.21 ngkg 1K
F/HThoT-, BURIZBWTIL, OTA OREHEEILE U A7 MEE IRV THA
FRE L7 TDI % FlEl> TS EHEESND Z &b, &5 OTA OFERA—
A7 A AR N ORI BB 2 KT AREMEI RV b D LB 2 B b,

725, OTA OERFEAFEIT, Bie HAEBRETIIR 2 2O REM K ORI
AR L, £l2, OTA OIGFROREET, [IEFEORBEEZZITOT W EnD, VRS
BPSEC BV TIBYLRIUZ DWW T OE=RZ U 7575 L & Hic, B EHE -
WTHRT A2 EREE LW EEZD,

BRNH 5 OHWrT
R R A R
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de 52
I. 8=

1. 124

R ZEFERIL, VA7 EHEBEE) DIREEZ 2 1 TR iR AR %
T2, B O OHW CRIEFRENM 21T 5 &H 26 L T\ 5,

ZDBAFEIFIT OV TR, BROBFE~DEELNRENEZZONDH D,
fE BRI & DR DO LBEVER E WD Y O KOG = — A0 FF I @V S S
HHDODOFNE | AR EFMOELENEmNEBZ X HILD S O
EHHAESPEEL, ERNOOER - FHMOFEREXITo7 LT, &
MEEREBENRELTND,

2009 4 3 HICEMEZEZBRTIE, 277 v Al [F4F =2
L= ER=RL =) KON O F (A #, BEeR) ) &,
H O R MR EIMN AT B LTREL, [H 27 T FEv v Al KON F
FX =N )L RR= L ) — L] ITHOWTIE, 1O - BAREEEMN
A CTHERRLIT) 2 L& s,

(F27 7 FXT v Al 1220V TIE 2008 4 10 A 14 HIZBME S V2% 9 [A]
PO« BRESEMHES TOFHRICBWNT, [TFF =1L/ — LK)
=RV )] OFHEOBREMT D & LS, 17T B - BAREEM
FHAES (2010 £ 6 H 18 HEAME) 2B W T T4 F =L /) — /L KR=
L/ =] OFRBELSTORD FLEONRKT L 06, FAHEMHESND
Far G T 5l E T,

2. BT
(1) ERNREE
BE, BoEICBW TR, &Rk OEmHAGEEE IcA 7 7 hE v A
(OTA) (ZB4 2 B E LY A 7 EBITMR D BRI B 13 1o
TR,

(2) FNEFORHBIEAA K54 E

a—F v 7 ARBR T, 2008 FIT/hE, KRELKDTAEIZK TS OTA
DI RIEE A 5 uglkg LiXE L TW5H, 72, FEhiti#idi (Code of Practice)
E LT, [BHEHOOFEEYOBSIE K O B3 2 £l (47 7 b3y
VAT IV TRV UK NY a7 UEICET A EEEET) |
(CAC RCP 51-2003), (VA v DA 7 Z r&xv v ALK B1HGOB; IE - 1K
D=8 D L #) (CAC63-200N N [a—b—DA 7 T hF v AlZLD
B OBGIE AR O 7= O EfE g (CAC/RCP 69-2009) % EWD, FFEIZxf
L CHHYARIEGR D Sl 2 MOV T T 5,

OTA Ot FRBEJILIEICBEHLEEBEZI LN TS, (R 1)

EU Tix, 28U ORMIZHOWNT HEMEE (EC HHI No.1881-2006) 73
BEINLTWS (1), (R 2)



#F1 EU® OTA Z#1E (EU Regulation No. 1881/2006) (& 2)

B B KAV
(ug/kg)
AT (2 A RO N EETe) 5.0
BIEMN T (RN — 7 — R L O/ NE A #8880 T
ot FLE AN R A S NS/ NFE LIS D /NE 3.0
VT v EERL)
FLT R 10.0
RERIL 72— e —E RO OkistEa—e —%F 5.0
<)
Ktk a—t— (A AX L ha—k—) 10.0
T4y (5% EDY F=2—)1) BET AL 2.0
TawIA ., TA_— 2 2.0
TRy 22— A 2.0
AN — 7 — R R OGN A T B0 TR b 0.50
FLYR WA R A 0.50
T
=N
TRy 15
vawuh
H—=RA 7
N H T A 30
(T FEFETH. A T2y 8—, (20144212 H 31 H£ T)
T F7) 15
(201551 A 1 HMD)

FREEREETIREY 15
HE
HER, BEME 20
H LR IR (ORE M OV 7 JE ) 80




II. FHEERMEOME
1. &%, #FR. 2FE. BEX
OTA |Z, Yk RuA Y7 a XA ORRFRIZ, TAOI VR IVIEEIT
LCT =22 WT 72017 2 REAELELOTHD, (B 3,4)

(1) b=
CAS(No0.303-47-9)
4 :N-I@BR-57101-34-t Fu-8-t Faxi-3-AF/L-1-F4F
V-1H-2-R T - T-A NI NVR =] LT 2=V T T =
¥ 4 : N-[[(3R)- 5-chloro-3,4-dihydro-8-hydroxy-3-methyl-1-oxo
-1H-2-benzopyran-7-yllcarbonyl]-L-phenylalanine

IUPAC
1 4292 [[BR-5-7 mr-8t Ru¥i-3-2AF/L-1-4F% V-3,4
e RaA YV ra X T-HR=VT R ]8T =07 s
Vg7
B 4 (29-2-[[(3R)-5-chloro-8-hydroxy-3-methyl-1-oxo0-3,4
-dihydroisochromen-7-carbonyllamino]-3-phenylpropanoic
acid

(2) F= : Co0H1sCINOg

(3) HF= : 403.82




2. YRS

(@) MEWR : FEAEE 2 R D BRMEIR P ClIhkEs e, 7l U EEIRH Tl
HOELERT,

(b) Rl : 169 C

(o) e : [al %yt - 46.8° [c=2.65 mmol/L(1.07 g/L) 7 & v 7KL AVAiE]

(d) T —4% IR A7 kb, UV A7 kb, MS A7 hL RO

0k UERIR I (NMR) A7 MLVOHERS 5,

(e) TRt : 7 madkL b, =& ) —)b, AH ) =)L EOFT L AR,

() ZEME W OFESEM T CT—H oM 5, IR A mFE O R MRk
U T AR CUEET 5 LRI RT S,

(g) WMt . FRYEAL &% C pKa=7.1 Th D, (B 3)

3. EXEAEY

OTA X, Aspergillus J& . O Penicillium J&\ZJ@& 3 2D KRR EIZ L - T
PEESINDN, BIZL>TIEOTA[ZZ, A7 7 h*x+ > B (OTB), 47
7 Fx o (0Ta) EOFBRKEZEAT LD HDH, ZIVHERED I b,
BAGROHRENZVDIT OTA THY ., OTB BWRIZHK 2. Z DO OFHERK
WITHRHEND Z EITENRTH D, FFEEMICE T H OTA O BHRIBYOJHIA
&0 D FESRIRE O DA R OVFY R FEITOWVWTER 2 1TRT, RITRIND
EFB 0, OTA FEARE ITEE ) D RMH E TR EEY L Ok~ 7o B
THEET 5,

OTA FEEEFRIL Aspergillus J&® Circumdati #iTo % A. ochraceus, A.
westerdijkiae }x (N A. steynii, FlavifiTo 5 A. alliaceus. NigrifiTh 5
A. carbonarius, A. niger 51K (¥F1Z A. niger.. A. tubingensis) W TNT
Penicillium Jg&® P verrucosum KX P nordicum T& 5, G ~DKH
DIHYIL, ZNENDERE, EEL R 5 RBEM N O OR B PR
MAROFESRME (RE, BERL) ITLoT, REHRD,

v Aspergillus }2 N Penicillium (\ZJ& 9 % OTA BEAERE D3I DN T
1T, ENENEMERREZ R TBIEOHA IZE-> TV D,

Aspergillus J& Circumdati §i\Z>WClx, £ 7 7V 5T A. ochraceus
IZHBWT OTA EARPHER I NTH%, 1972 FIKE (B 5HITT, YRFE
STz A. ochraceus Bkt (Circumdati §i) @ 9 fiH 7 Ff (A. ochraceus,
A. melleus, A. ostianus, A. petrakii, A. sclerotiorum, A. sulphureus T}
A. alliaceus) \[Z>\T OTA EAREIHEINTWDS, ZOT7THOI L A
alliaceus \ZHOWTIX, ZDRIZ A flavus 72 E DT 75 MV U EAEDFTE
T2 FlavifilZB ST\ b, 728, A melleus, A. ostianus (N A. petrakii
D 3FEIL AT DOIRGET OTAFEARZFF RN E DRI T WD, £,
A. sclerotiorum N N A. sulphureus \ZOWTCld, £ TORHMEE N0
< OTA DEABLENTH D7D, BT O OTA GYRE~D 503D 72

9



WEEZ LN TWAH(ZER 6),

a—t —H 0 OTA GRIZEEST 5 & sihvd A westerdijkiae KN A.
steynii 137>>T A. ochraceus \Z 3 £ THE Y | HiTIZ72 > TR 22K E O
fEp7eENE L BT, EBIREDOZERIZL > T, A ochraceus & XHS5
Lot olo(BH 6), Lo T, ZNETDHELL D OTA HARGYUZEET
LA TlX. A. ochraceus DFEZ DHIZ A. westerdijkiae, A. steynii Vg
FNTWDAEEERH D, 7ok, M7 7 U Ao HiE Sz OTA EARIT
HRE SNT-FER A westerdijkiae & —E L= Wbl TW\Wb, HATIX
T R R OFEEA55BELT- A. ochraceus 7> 5 &A1l OTA FEZP?E(H:
SHUEH T, IRWT, EHEXRNOJBELT- A, ochraceus 2> T OTA F&
HeNZRD BTN B (SR 8.9, 10),

Penicillium J&® OTA PEARIZEIT 2 /MO 1L, 1969 FFITH FFITE

WTANDLIBEEL 7= P oviridicatum ODHERIZE D H D THH(EHR 1), £
D%, P viridicatum OO FEAIZOWT, SEOEROBERIITTHOI-
F% ARHECEFEO AR EOE I TN OTA KO b Y = OFEAM

OVl (R 7206 8 BECHT, OTA L MU= %pEELRW P
V1'I'1'd1'catum17§“é\ OTA L NV =V oA %EFE L LM, 58, BEHED
WM % g &+ 5 E LY P viridicatum 11, OTA OB OpEA % £ & LG
INDEHE LT HEREE P viridicatum IIT AL & 358 U T=(Z R 12),

1979 \2 72 Y | P viridicatum 111 %% P verrucosum (2% S V1= (2 13),
1987 FZi%, II ALZHSWT Y P verrucosum NIES 4 & ST (Z0E 14), L
7o T, ZORMETIE, OTA 2P6E9 5 P viridicatum 13 P verrucosum
WC—fEESnbZ b bpnotz, &EZAN, 2001 FFI272 Y P verrucosum @ OTA
PEERIZOWT, ZIRREMo 7w 7 4 — L 2 RKICHBRF SR P
viridicatum 11 BZFI2YS 4% OTA- > VU =V pEEE % P verrucosum D% %
L, I ANZHY T % OTA OAEELET HEERFED P nordicum &3 %
ZE SN O15), ks, MR IR R - X7 v — X FERERH (YES)
DEFERFOOFTHOBE NI L > T TEHEEINTVD

PLED &Y OTA EA Penicillium D537FEIZHOWTIE, BENRO HILDH
728, 2000 FLLEGTD OTA FEAREIZOWTIX, A. ochraceus D6 & [RIEEIC
AT DEETLOIMNERD D,

BETIE, ARNZREWE GO T, P verrucosum |3 32T His o 7€ 4y i
THEINDIFEIHD OTAVGLRTH Y | P nordicum 133 uﬁWﬂDIun“@?
— X7 ED OTA JBYLR & S TW5b, P nordicum I3& % //\7 Tiﬁ/%f®
EOVEATIH TR B ARIR (16°C) KO 8% DIEIRE TEBRETH D,
YES EF#ilZ 0~8% DL 2 ¥/ L T OTA PEA Z i~ 7= fE 5. iﬁf)ﬁ};ﬁi‘ 2%D L
EIT OTA FEAEBNIR R ERY | HWEBRML THRNLE XD 25 ThH-72(3
e 16, 17) o £7o. NADOBREIEIZIB T P nordicum DIINIZEH A
ochraceus ENG9T 5 Z ERWEINTWAH(ER 18,19) .
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Aspergillus J& Nigri iOEIZOWTIL, WINHAEFNREL, FEEA
~BEOEEZI L, OTA PEAIZEIT 2 &l & ZIREREE OB K ONRAME
xS 2 iRVREIMESE O PRI RFE S B L T D, Liedio T, LIFL
FEYERRRHAEFCBW T, BAaa v R (black aspergilli) & L
THbNTWA, ZOEBEOF T, A. carbonarius 1ZLLETH 5 BMEIZ[FE S
NTWEFETH 528, OTAPEAICEE T 2 A 1L 1995 FE 1 M) Th D (B 20),
NPT R, UA VAT RUBRKOT LY RSO I NN A =
—b—EICBT L EHERGYERE & L TR SND Lol oT,

2000 LA, TA VAT R7BRE YT A D OTA BIRGRICEE L T,
BRIV RHN AL 2 TTUAROA Z YT Zhad & 2 HhiEin 756 E
F—=ARZ U THWNCEKDT A 7 Ry AFERIC I T 5 FERETH A i
S B S ivTe A, carbonarius RIS WTAL S 98 ) 72 OTA EEAEREZ R LT,
(B 21,22, 23,24, 25, 26)

—F. a—b—{EWTIE, Bk /T T RO 7 U O 800 m LA
T OBEEH CTHE:; SN D r 7 AXFEIZ A. carbonarius DEGERHE ST
Wb, a—b—RETD A carbonarius &4 DKGLMIT. iR L FERIC X
HEMWIZH Y | A CEHE O 72— b —EFEHC H YK 1,000 m 2L Eo s T
BWEESNAHAT T D a—v —7Tlx, A. ochraceus, A. westerdijkiae, A.
steynii % DOMZMEE D OTA (FROERE &> TWb, LLERBb, 7
R Xida—b—3#55TOTA EAENRET I HIKTHH-TH, B, bV
Fu oy, fEH EOEEY TIX A. carbonarius DR HRIMEL . OTA 5
Ge~DB5I3R, (B 27,28, 29, 30, 31)

A. niger FEA1A (A. niger aggregate) . A. carbonarius & 2BV
BT Ry kNa—t —IZRERETDHZ ENZWMN, A carbonarius XV
LM EZERMERH D | IRBHICHIAS A LT 5, SHIT, & 2 ITR-T LD
WZF, BN LA 72 EEFEO RN L OEM NI AET D, £72. A, niger
FEEAIRIZIE, A, niger DIF7)>, A. awamori, A. foetidus, A. tubingensis
ENGEND, TNOOREIIFREFIIICHBEERTFIICHIEFICEL L TV
728, 2L E TO OTA V5SS Cld. A. niger i AR E L CT—FE S,
FEARICEL DD EITFEHA EELIZZRWEDORERH 72, L L
ETIEVA AT RO DORBEHROREIZ BV TRISARIZERMEIC X 2 5R/HE
ENT NN S, A. niger & A. tubingensis % ki 2 AR R b 2 H L
INTND, (R 24,32,33)

OTA BARIGEYIZBI LT, A. carbonarius & A. niger EHEKE 5T A.
tubingensis D\WT N RS OTA BRIBEIZTHFG L TCWAEHETLHZ &
(TEE LV, HIPYER RO 6 pEOT RUHEHCBIT 2By U0 RO
AL T RU® OTABY & OBEMEZ A L7216, RO LD 72 mihsEH]
BT o TNND,

11



1) A. niger FEEAERIL, 7 R RFEORAEEREDO R TITIB W TR E 70 2 HHE
Th b,

i1) A. carbonarius DFAEZHI1L, A. niger AR LD 2~3 K< . slEHAN
SINFERZ T TEEIN %,

111) A. carbonarius D54 ZIL R R & BRI L AT O & W o 72 LT
B, BN OMERRD L, A AT AnbIa—a v EHO 77 v
A ANRA N\ TRAENEML, ]G L OHBENRA LIS, (] 23,
26)

7 RGBS iz A. carbonarius, A. tubingensis & (Y A. niger ® OTA
PEAEZ IR T DT OITEEABR 2T o T2/ R TlE. A. carbonarius (255
TRED OTA ZEAT HHEERPIEFICZL RO LI, I TORBERIT A
niger TEAIR IV ARV, A. carbonarius 737 KU O OTA VEYIZEBIT 5

FERE ThHoZ, (B 23)

ZDIEMNT, Nigri #ilZlX, A. lacticoffeatus. A. sclerotioniger ™ OTA
FEAENPHONTWNDN, 7 RyetEa—e —EHO OTA (54 ~DEH 5125
WTOHRERPE LN TR, (B 34)

®2 BRIZBITSAVIRFIDUAFBEIZBAET S
FEL Aspergi lus @R Penicill ium@h U DFESE

B F7RIG YR HEE 53 A0

Aspergillus &

Circumdati i

A. ochraceus HE, BT, FUuEn o R A~EGE
.M, REE, AR, 4 BA, RS

V=7, 7 KU, BR%E, =
b—5., ZE (hoBH
5F) . BN T A,

[

A. westerdijkiae

aRA T ALK, VI H A, FEE
M, F¥EL 7Ry, a—te—
=2

KE, g—wy XTI, A
AT, AR ZA L N A
HE, A=A 707, 771,
S

A. steynii

AR HAAX TR, a—k
—

AL, AR, RARVT A, &
A4, XbhFA, FE, F—A TV
7. =, TALETF

Flavi i
A. alliaceus™!

SN FEEM. ATV
~xE, =v=/

KE, Axva, mEH, A Z2V7T,
TAY VT IR, A R
EH, A=A 7 V7 ~b—
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RS FRTG G HOBRY AT
Aspergillus J&
Nigri fi*?2

A. niger FEAEA{K*3

PE, BEN LS. YRR o
v, B, M. FER 4
fERE - (TR, b= b,
A2 XX, == %) |
BE a—v—H, hhAE.
A, BRNLE,F—X

IR~

HA, RS

A. carbonarius

A, PUEm o, FEFEME,
FEk, XY, TRY A
FTU | HRRE a—bv—H
(n724FE) | W AA4HE

KE, F—vavX (ML)
Fa=mT H—F, FAT=VT,
HIEHR, A R, AV Rxv 7, X
A4, XhFA, BHR, A—A TV
T TITVN, TABF

Penicillium J&

Viridicata i
P. verrucosum

B, ML, busno
. VUXTAE, AT, B
¥, R, 7— X, 7 U — 24,
r—

IR (BrlCI84 )
KE., hFF, miT, F—nm o8,
HAR, 74U B

P. nordicum

ALK, XXX, BRA, BA
TR, AIR, i, Vv i,
5

HFE, TV —rF R, I—uay
N A RRTT, BR, A—A b
ZU7r

*1 : 22 RHIX Petromyses alliaceus
*9: B oy U h v HERE (black aspergilli)

*3 1 A niger FEEAIKIZIX. A awamori

A. niger, A. tubingensis’¢ EINGEND,

4. RROBEE

(A. citricus), A. foetidus,

OTA 1%, 1960 FFAROFNOIZFE T 7 U B2 1T IR R OB EIZEET 5
EMROBIRICBNT, BREEADPCOBEZEFTIC N VT a v hb s
7= Aspergillus ochraceus (2004 F\Z A. westerdijkiae L F315E) O &
L CHA I, 1965 FITHEE L ORISR EN R STV 5D, (B 35,36)

OTA IZ L 2 REYM OO ARG OHEIL, 1969 FOKE O M 7 E

03OV TTH Y (B 37,38), Dk, RS CEELOEETOH
IRIG GBI S S VT (B 39, 40, 41),

EBHI2, 1974 I a—r —H., 1990 ERITIE OTA B YL 2 5k & L
THREEAEPE SN B — L DIFYY(S IR 42, 43), 1996 27 A D B SRIG YL
(B AP HFE SN TWD, 2, BINZBWTIX, Tr~v—72 7 S0k
THAELTWDL T HDOBFIER/ SV VREETRAEL TWDH 20 A LR E
JEOERD—2>ThHh D ERBENTW(BIR 45,46, 47, 48), ZiLH DARILD
5. ZAVE TITHRAEIZ I TRIRBL AR5 Y S RE A A 0% 7 A 55 03 F2 i
S, OTA ORI ZRIBEYLERENN A SN STV A (B 1, 21, 22, 23, 43,
49, 50, 51, 52).
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[, ZEHITFRLIMEOBE
K"FILHR. FAO/WHO & RN Mz ask (JECFA) . BINE %L
2B (EFSA) K ONEERD AAFZERRES (TARC) OERFEZ LIz eMEICE
T2 ERB I AR L,

1. EREVMZFICHTEHARABRE

OTA O F 72K 2 X 1128 L7z, OTA I, £ DO—H 3 H(LE TN
Bt EnDd OTal 7 ==V T T = AIKGIR S D (B 53), gL
EETIX. OTA IFKERbE#R 7 7 2V —ToH DY 27 v s P450 (CYP) (2
Fomitsn, PETHDHMN,. OTA OFILAHEDNRO SN TWDS, ZDIE
N, TFINVTZATNFERTHLHAE 7T x> C (OTC), 77 hxv v
X ) UNF 7T R Rrsx/r (OTQ/OTHQ) . WitE#HLIEBEIA CTH
5 OTBEKUAZ Z v 2B (OTBR). 77 M EBROBA, FHEADRAER
% (OTHQ-GSH. OTHQ-N-acetylcystein, OTA 7 /L= v RE8) 25 kEx
IR TR SN D LT HHMEDDH H (M 54), =72 OTA ORE LA E=S
EBER IR LTz,

1 05 X0 ADEGHABER

14



(1) IR, 7%, B, HEt
@ HItETORSE - T

OTA /X in vitro T7 v b O, + B XIZEGORE T R— F &4k
WA v FaX—a 352 LI8->T OToU KRS NT-(Z 55),
F7=. OTA 27 v OB UIEBOFREY F—heA v FaX—v g
925 L 6 B TH 50%73, 12 FF[# T 85~91%7 OTalZ MK iR S iz (&
M 56), — . 7 v NEB(S]H 55, 7 v MFIBREER 57, 58) X3 7 X
&(EM 59, 60)DFRET R — & OTA 2|2/ v F 2= a3 LThH,
OTal I &7z o7,

ddY ~ 7 % (., —#£5P0) 12 15mg/kg @ OTA ZJEHENF 545 & |
OTA %, FFlED~ & REYF K OV ~EER L 7=, IFIECix OTaldfit &7
OTA IFHE TR I s L& 2 b, (2 61)

Sprague-Dawley 7 > K (#, —#f 8 JT) |2, 2.7 mg/kg {KED[14C]-OTA
RO SUTFIRNEES- L OTA & OToZlliE L7-iE . SR O G & %
< BRI SN T=DIZFEIC OTA TH Y, OTalI B M M OG5 T D 2k
HENnz, B 613, SERNEEIC OTA ONKSIREENTFET S5 L& 2
oo (ZH62)

Sprague-Dawley 7 v & (I, —#£4~6 L) ZHU T, OTA OIRNEHL
2B 5B R OGENOMEEORENHONI, A ~A T iR
BG4 XA~ A v o RGREROIER G (2 e —LEE) 12 1 mglkg &
BEO OTA RO ST, 5 AMOBIEHM T, #ERORPICHEHN S
72 OTA X O OTold= > b —/L T 68.6+6 ug X 41+6 ug Th o7,
—J, XA A BB TIZ 111114 pg L OR21£2 ug THH . BHEWN
THIEFEIZ LD OTA 76 OTo~DIKGENLEINT-EEX BT,
Fo, 2 A~ Ao EHOIMY OTA BEEIZ 2 ba— LRI~ EIC
mnol, (B 56)

TYDFEL 2. 3KV 4BFBENENONEFME OTA A X 2X— g
VLTRSS, 1~3 HOWNAEWIZ OTA 725 OToa~DNKSFRAENTRD &
Nic, —hH. 4 BNEMIZBW T, IIKGHEEITRS bivie-7-, in
vIvo (2N TRIBR D SUOGHREE & RET 5 & | filkH TR 12 mglkg £ TO
OTA MofR S5 &HEF S NT(Z 63, 64), H Nl OIAEY DEL,
TEMEAEIZ LW OTA OfEFRREICEIEID D08, 7 0% 1 BiZidfEE o OTA
BT HERAND D Z LW REN TV D (B 65),

b (MERE N OVBERCRBH) (2 5mglkg ikl OTA Z IREFH 5 L 7= 5.
eh#% 1% O% 1 BTz OTA KO OTad il Hiviz28, izl
M e b ST, OTA IRMRICET HRIICHEIND EB X b,
(M 66)

OTo~DIKGFRIZE G- HBEFEIL. VKT v MTBWT, PRI
GENDIHETHINNRR L RTFHE—FY A LFE N S THDHZ
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EWRENTZ (B 67,68), LML 5, OTA ONMK BS54 2 15
NISAE R SEDOBER ITFRIE SN TWRW(E]R 56), WOFEDO—FETH D
=3V VERIX. In vitro THIVIRF I R_RTF X —Y A OEEZ S ZHE L,
OTA DIK g2 i+ 5 (M 69)

@ IR
a. TR

OTA OWILERNL & -~ D 7212, Wistar 7~ b (i, —FE3 L) DHOD
W SIS & EAL DO 2 4~8cm D & THEEL - A% L. TOMHY
I ENIZ 1.17 mg/kg @ OTARKZFEAN LIz, HEA S5 D&MD 10 0
PRI A IZH5 1T D OTA O 2 RE Lok R, OTA IXFEIZEMT
NERMN BRI I NS Z ERFRD bz, (B 70, 71)

Wistar 7 > & (K, PEECARB) o+ ZFEBEMNIC 0.33mg/kg (KB D OTA
BRI H L BEEDOK 60% 03 H5% 8 FEMNICWIN Sz, MmAEHIC
OTA DGEHMII S N7, (B 72)

Wistar 7 > b (I, —#F 15 L) |2 2 mg/kg ® OTA R A& 5925 L,
AEYHHIZ OTA 253880 Haviz, RO OTA JREET 6 IRFfRILAINIC 1 pg/ml
PLEE720 DI LT, OTA #&5% O % 24 KRefEEREL L, Bl 7
v N (e, —HE6 L) O+ IBBICEBEA LIRSS, B 24 FR#Z I
Hio 213 NilfEF ot S ivic, AfEERIZ. 7 v MZEBIT 5 OTA O
RO R EB 2 Hivd, (B 73)

Swiss v 7 A (., —#E5VC) (2 OTA DMK THH 7 ==V T Z
=% OTA &2 10:1 ODENHTH ARG TS L. HEENrH0 0TA

OWMIAHEM LT, FeflD 12 BEFC, ifiiE & OFFES o OTA JREEN 7 =
AT TR R LB, ENEN 8 AN 4 fEEVME L o Tz,
T VT T = EGEEOmMT OTA BEX, B EZ RS Rhotz, (B
HE 74)

b. WNAXTRAZE) T«

7w MZ 3.6 mg D[14C] - OTA RN H LR, XA AT XA 7 ¢
U7 4V X 56% T -72(BM 55), 7 HIZ 0.5mgkg WUV FEN=
7 b VIZ 2mg/kg @ OTA RO GHZEDONAFT XA Z VT 1013, 22
I 66%. 56% K TN 40% ThH - 7= (&M 55, 75, 2. VAT, TR
(NIH-Bethesda., ). 7~ b (Wistar 27 » b, HE) KW /LIZ 50 n
glkg KD OTA ZRROFG LR, XA AT 47807 11%, 1
T 1.6%. 62%. 97%. 44% K N 57% TH - 7- (= 76),

U BRI MR MK TSR T D REMMEORBEOEIG TRIN D,
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OB il
a. MIFRAINVB EDEER

OTA [ZWIN#% . MR CRGIZIMIET V7 I > LS LRSI,
t R TiE0.02%, L T0.08%, ~ T AKDRT X T0.1%, 21 T22%ThH
ST(BM 76), F7-. RIMERIZBW T, EBERE O OTA Bt I (&
B 77)0

TH, =T NI EORNT y hOMIET VT R ITHEET D OTA OfE & EE
X, FHEH 7.1%x104 moll, 5.1x104 mol! & Tr 4.0x104 mol! TH 7=,
MIFT VT v R OZE OO MG D& 57 FITR G Lz OTA 1%, #hx (ZiF
Bt OTA L 720 . EHIFChZ»> Tl ~kt & s, (BR 75)

TNT I UfES OTA 73 OTA OERNENEIZ G- 2 D EZ D720, 7
NI IVRET v () KOVEDOEAERID Sprague-Dawley 7 > b (M,
—#E 3~4 L) 1Z 2.2 mg/kg RED OTA BFRNZE G S, B5% 90 0%
TIEF, JRPL O F D OTA REDNFH LN, BHART v T,
5% O R L OPEAICHE S5 OTA EE K< . Mg OTA B IT&
590 731212 50 pg/ml 72 - 7, MAEF TILIZ L A ED OTA B IIET VT 2
VEREARLTWE, —J, TATIURET v P T OTA I3 5%ICR
K OEH 2 B2 ICHE S, ZRUCfE - THluiEd okt OTA T A0
L TG 10 5721213 0.5 pg/ml &7 o7, HEEE OTA 1. A OVE i
BWTREARZW S > TR 2> 5 A SOIRPICHRE S iz, (R
78)

Wistar 7 > b (., —#£ 9 JC) |2 4 mg/kg {KE® OTA & 0, 10, 20 X
1% 50 mg/kg KEOBMEEFNO 7 ==L 7 %V 8 10 ARG Sz, 7
=)V T X T invitro TOTA E TV T 2 U OFEE =5 AL ET 5,
HEZ > MZBWT, 72 =7 Z Y AFE FTOTAIZ L U iinvaEtEa R L
LDso fEA 33 775 21 mglkg ~EAEIZHA L=, (2 79)

OTA t#5AT 5 NIXT7T ZOin#EdF % > /X7 ) In vitro TR B L
2o TORER, ZTNENOMEFICT VT I 0 OTA L@V EftEE
RTRIFEEDE ST (78 20kDa) BN b, fiaERIL. 74 H
KDRIFE BT 2.3x1010mol 't TH ¥ | & hHKORFER 7315 0.59
X 1010 mol! T > 7, ZDRFEEDE T~ OTA OFsE 1L, A+ OTA
IR 10~20 ng/ml TaFn L7z, M7 L7 I o i3iEd OTA IR A2
100 ug/ml LA ECafn L7, (= 80)

b. #AMI%E & 3R
OTA 2NWI E V7= 1% DA K ONILIE 1 > OTA KUY OTA ) O 5L BB IR
FEIL, fEIR., #58, #%5 L= OTA 28 HARTE YL R 2, #5488
B MIETES T L OFEAES . OTA . L2&R10 OTA £ 5141
HIKAFT D (B 81, OTA O EMFEIZ LV Bie s 2 L AliE
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SNTW5S (33), Zo4AWHERZEIL., OTA OWRIGEE | iEh To e —
JHE, TUT7 IR EOMIEF RS TORAES ., PR E OEWIC
XD 75, 82),

K3 BEBWREICE DI A DFEH

f& - (e ) Z MR SCHR
=T kY 4.1 (ZH 75)
X5 6.7 (=M 76)
~ A 24~29 (i 83)
7 vk 55~264 (ZHH 76, 84, 85, 86, 87, 88)
7 X 72~120 (ZH 75, 89)
F 77 (ZH 90)
w% 510 (B 76)
SN 853 (ZH 91)

H[ERE A& 5% 00 OTA O RMFIREIL, =Y Y Tl 0.33 IFFR% (S
B 75). T v b CILA~8 IR (B IR 55, 77), 7 XTI 1% (3 75)
7 4TI 10 K (B 15RO T O TiE 2~4 KEREZ (SR 90) 12580
bivlc, £72. 7 v MZ j‘éﬁxﬂm FHEige B OV Mg C D ELRSR P B R 1 X
MR & FIERIC 4 REILANIZRE O BV (R 55),

C57B1 ~w A (M) 6 PCi[14Cl-OTA %% 200 ng/kg RE D & T
RN G- L, BB 1 BT LR L TA— T UA T T 7 4 —RIT LD
DM O, OTA MRz 4 HELLEFRE 5 2 LR a v,

ZOEETITIOTAITEICH VRV BICHEA LIZIREETIFET 2 525
nic. (ZH 92)

Wistar 7 v b () 6 PCIZ[14C]-OTA 2% 68ng/kg 1A o & CTHIAIFHIR
NEG A2 183D &% L RREFTY 72 OTA O34 DL ST,
24 W% D AP LV, Ml - BB REE - B > Il > 0o - Mt > MR i -
R E > - BRI > B DI TH -7, (B 93)

F344 v (i, —Bf 4 PO)IC 1 mg/kg AEDBH] - OTA #fA#&5 L
7o R 24 B OB IR TP 238\ ) C OTA 28 A% IZ 14.0%. i 1.3%.
BRI 0.3%58D BTz, FFh & OV Tk 88% LA EA3FRAH D OTA ThH
STz, (B 94)

Swiss v 7 A (I, —#£ 5 L) |2 6.6 ug D[3H]-OTA (6.5 ug ¥424 ® OTA)
RN G35 & 30 2 ZICIEEH R OBAAYHIZ[BH]-OTA 23589
iz, BNEPICE T, &5 1 FE%IC OTA IBENREHE & 7o
7o M OTA JEEEIZ 5 3 Rt Tlefii & 72 0 . 2 D%l el &
ZRUCRE HEMMBFRD DTz, L FEDOBHERE T2 2L 257
RVEEGTHEZOL D REBOBROEMIA LN -T2, (B 74)
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ICR Swiss ¥ 7 A (itff) (2 25 mg/kg {RKE D OTA % H[Bl5&EHFE O &5 L
HICEE, B, M. BlEL DA B L. OTA O34 % %k ik
LB R, &5 15 0% 5 6 FEf % £ T2 OTA 235880 H i,
KR VI R A R DA EE SR 04T+ 5 A, S0 R A fifa, ~> L
N—TF ORI, R—~ o RERORERIKIC S SMNRD bz, EAE L
BEHRRIZ OTA IXZR O b o T=, (B3R 95)

Wistar 7 v bk, 2 5% %OV 6 B2 0.5mg/kg (KED OTA % —H—[A]
6 HREIIEIENE G L CBEfAR D OTA BN SN, l# T » b TIE,
i D FLEGHAE N BEE N B L OVE O OTA IBENE < | $ESED 2 1%
U EBWRETH-T-, £l T » b T, JLEEFO OTA BE KL E L.
RWTHIENETH Y, $ENNE R O EORE XK > 7, (B 96)

Wistar/AF EOPS 7 v & (K, —#% 12 %) (2 OTA 754682 28 H
fab- L. Bl X Ot oo OTA IREAM~SbNT-, 7 v Fd OTA F-¥)
EHEEIT 146.1 pgkg KHE/A THh o7z, BlES L ORFIE T > OTA #EE D
W RS, FFN 79.4+31.4ng/g KX 73.7+31.3ng/lg TH Y |
EEZENRKE S, MEMICAEENRD bILRhoTz, (B8 97)

75 (48, RMERERSHEROME) 12, OTA /54t (120 ng/g fik})
% 4 BEHES U 7215 B N M STl OTA RS 2 HIE U7kl SR, e
IZZFNE 12.49 ng/g TN 1.02 nglg & TR L D b BT E v ME A 235580
bivliz, (=M 98)

HERED 10 LTV 15 8D F344 7 » MZ 0.5 mg/kg {RKE D OTA % HilF]5#
FRRO#E L, &E5% 12 M E»S 2200 A £ TENALTH 3 ILT ORI
IZ &R L TEBAEORFIET O OTA REZSEREK I a~ N7 77 4 —

(HPLC) THIE L7-#55%, Rk o OTA EEIXIZITE Lo T, P
WZOWTIE, EGRTHRICHESEZT v P Tk, ERERE (Cmax) 2
LD BN TE S, BERZRICHEE ST TWRNT v M TR OM
MNFRD Bz, HED 8 Wi F344 7 » M2 OTA (0.5mg/kg AE/H)
7T X 21 BRI, —H —RIFRHEE 085 U7 % OB & o £k
OTA REEIZ S, KRERER IR >T(ZH 99),

F344 7 v b (Ml —HE4 3P0) 12 0.5 mg/kg (AHE (= — AR
® OTA Z HE#RE 5 L7212, R 12 FRFR CINE Sz, 70,
Fe51% 24, 48, 72, 96, 672 K 1* 1,344 RifBICEHEDT v FE2 L7 L.
i, FFlE M OV g &2 BRE L. HPLC XX/ R ORI n~ 75 7 2 5 A
B hrat (LC-MS/MS) % W TENZENOFREI O OTA K O OfXHT
W S iz, OTA DIAMZIZ EIC OTand i@ o Hivi=, R i LC-MS/MS
DIIFHER LV HEE S 72 OTA DA~F Y — A O b — R AR DM )
RO L2, OTA kD OTA &/ V/OTA A Fa X% /)

(OTQ/OTHQ). 77 F v EROBAZL7- OTA, OTA L OZE DR TH 5
OTA DI NVEFHA U AERE 7V r o UG RIIHRE SN ho 7=,
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OTA DO RIMAE IR IX, HETIX 48 REEF I 4.6 pmol/L, M Tid 24 H¢H]
#12 6.0 umol/L TdhH -7z, MLilHh 5 D OTA DI 1 E—H EAUTHE Y,
HER OO I SEF OTA O Z 24 224 KON 231 FEfi TH - 7=,
OToaD IIFEFPEE L 10~15 nmol/LL L& > 7=, JFlEd OTA EEEIL, i
K VHED T RNEN TNV T Y 12 pmol/g #iELL T CTh o 72, Blsd
OTA 135 24 BRI 10, 1T 480 pmol/g ff%. M TIXZ D 1/3 T
Hotz, OTA EEEIX, FIRE VEIRTE <, &5 24 FE%OBET »~ MZ
BT 5 ENED OTA IBEEIFFIKD 20 {5 Th - 72, M, EhEikic OTA B
(35 G- 48 I B IZIRUD LTl v (e 544 672 I B IZ 13k HH BRI AT (IR
HIFRS © 2 pmol/lg) TH-7-, OTalIfFlE L O IZIXFED Lo
2o (B 86,99)

F344 7 v b (I, —#f 3 JB) (22— hICiAfE L7z 10 mg/kg KED
OTB % H[E X% 2 mg/kg KE/A (—EEIC 5 E) @ OTB % 2 #H, Zh
ZHUBRAIRE OB G L7281, MR R O o OTB KU O %
LC-MS/MS ¥ O HPLC Toy#r L7=, Mg & O%HAR 1213 OTB O A8 H
iz, MEF, Bi&T L ORI O OTB I, HE#& 5% 72 K B
Wi, £ L4 3.8420.8 nmol/ml, 232.644.7 pmol/g & T 245.0+44.7
pmol/g, 2 MM E% 72 KM B IZIX, £ 0.720.2 nmol/ml, 42.3+
29.4 pmol/g K (X 61.8+28.5 pmol/g & . Bl & Il I 1T 2 B M Rl R E
TdH-o7(ZM 100), —J7. 0.5 mg/kg RED OTA % Hi[n]5RH]FE 0 5-1%
72 FEE B o, BhEs L OWTET o OTA JREEIX, € 4.420.4
nmol/ml, 271.992.9 pmol/g & T} 0.7£1.1 pmol/g Th>7-(ZH 86)Z &
Mo, FEHEBIL, OTB BB ICEE LENZ 50 OTA &L OTBDO T v
NMENBREDFI RS, W LA OEMEDOZEIZEE L TW5 B 2 12(Z ]
100),

F344 7 v & (e, —#£ 3P5) 2 6 mg/kg KE O OTA OKIFIR) % HilA|
RO G UfER, #6554 3RFRILINICIERRENR KL 2D 5% 4
H % T 50 pg/ml O AR 2 Mk L7t 28 H H £ TR
L7z, ZOMMOPEIIL 757 HTHH-7-, F344 7 ~ (M, —#f 3~8
JB) |2 5 mg/kg fidklod> OTA (285 pg/kg KE/H) % 2 ERKGS LIZ5E
Wik, GBS 3 20 H B LA OTA mAEHFIRE D 6~8 pg/ml & ZE
FICHERE L=, (2 101)

F344 5 v b~ (MERE, —8E 3PC) 12 0.5 mg/kg AE D OTA 4 H[HHE 0 #%
B U, MR EERS OTA OEIRBIC S 2 2 EENHONT-, Fil (10 #
i) KO (15 i) 7 > b O PR EE L, kP T8 5% 6 IR,
ZOMOBETITB G 2 B L 2r o7, REMETIE, [ CEmo kX v &
Wi IR EEIZZE LTz, BT O MARITAREL L bITAEIC RS L,
PR, AR, BREAEE, R OVEGRUME T E L E L 219 IKFfE] 264 IR
[, 191 FER M OF 205 B[ T - 7=, OTA I H IR OHER & HEFE L 72 A5 5L,
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2 A% OIM AP EREIIMETENAZ ST, OTA OEMOFRMERBRIZE W

TRO LN DM OV TENRBICEKSSHARE LW B2 6N, (&
& 88)

Wistar 7 v b (., —#£4UC) (2, 50, 125, 250 X% 500 pg/kg KE
@ OTA 73 1 HIB X2 10 H G S i, B E s e s oA IR (S3
B A N) ORRME R R T REEEC & 5 AT =4 ik
VAT ASOEBENFHR O N, S3 B A M, 50 nglkg KEL Y HE
RAFAZHRE ORI Ule, MM b RIc k0 | B0 b
HEMT =F 2 h T AR—F—D OAT1 KT OAT2 W ORI 1238 60
HiLd OAT3 KT OATS DFRBLZFHI2E Z A, ZNHDZ N7 HD3
B OTA %512 X v #80 L T 250 ng/kg KE T K & 720 (500 pglkg K
ECTIHKTF L7z, 250 X ON500 puglkg REHRGERCBWT, Bk, T,
JRIZE T 5 OTA BT, ARKGFICHEN L7, FFgicBW T, BEA K
L ADIEIEE T AR, IBEOOMEYM D~ T 7 e K (MDA)
BEICEIALNT RF 8 Kafi-2-T 4% 77 /v (8-OHdG)
BE OB HEEFHIIRO bnienoTz, (B3 102)

74 (MK OV BE O EEECARA) 12\ CL iR S D OTA DS LRI
. FFIER M OMthOFERE L v K~ 72, (B 103, 104)

TE(To~—r 7 Nb—2 M, —# 450 12 0.8mgkg (KEH/H D
OTA % 5 AR #& 5 L CHE & Bligo OTA IRENFH 57z, OTA I
JFEB#IZ 189 nglg. BHEIZ 283 ng/g M &=, (= 105)

T8 (FTrvw—2 T Fb—Z, ) 121 mg/kg ikl (0.032 mg/kg 1K
HITHY) KO=T kU2 0.3~1 mg/kg ikl (0.088~0.125 mg/kg A
IZFEY) @ OTA ZiREEE G- L, MO MICET MR e E LD LT A,
FHAR R OTA YR EE VX B Wik > i > 75 P9 > N DONE(S R 104, 106)TH D |

2 (MEREARER) & H 2 6 ~3 20 A ORE R GRBR O R TIE, B>
1 P > [Elig > N DNE T & - 7o (B0 89, 107),

74 (MERE R OV BEOBEECRB] . —#£ 10 L) 1 0, 25, 50, 100 XXi% 200
ug/kg kL (ZNnFH 0, 0.9, 1.7, 3.4 XX 6.9 ug/kg K&E/H) ® OTA %
) 8 I HIREE G LA, IRER M O &) 72 OTA B RO B,
EhgiZ 4~11 pg/kg, AP 1~6 ugkg & OFHAINC 1~4 pglkg @ OTA 723
it E iz, (B 107)

4 S5 D AT HERE B K OWE 7 7 12, OTA 754kl (120 ngl/g FEH %
4@%%5Lk%ﬂmﬁ&wﬁﬁ%mﬁ$Onm%Q%@ELt%%\?ﬁ
TR IR C 12.49 nglg, ATIET 1.02 ng/g &, AFlEL 0 & Bl T ey MEH)

MR LT, (B 98)

2 Ftk A b ORI ORI & TR o MR 2 Of 7 44 R
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7302 0.317~1.1mg/kg AE D OTA % 11 B8R OG5 L7k 5. mn.
g, ATl M & ORIZE W T OTA (3 RA R T - 7=, (B 108)
PN E ¥ — (Cercopithecus aethiops, M, —#f 3 54) (2. 0.8,
1.5 X% 2 mg/kg REO OTA NHEIFFIRNEE G 40, 21 B MMk &k OUR
REIR I S 72, OTA IR TR G4 2 RE TR &2 0 | IR
I S e o7z, YT EIT D OTA OME»o0 7 VT Z > A%
2 X— kAL MET I —F L, OTA ORHIE. 19~21 H TH o7,
BIEER 2/ N— b A b () &R = X — kA N O R

oA EIL, 59 mlkg TH-o7-, (B 109)

OTA OENEET 11 7  — /L Z g5 7=, 395 ng D[3H]-OTA (0.14 MBq)
Me N BEEREE (1 AICEERICR OB S, 756 B KA RIS 1
7o FH S KM B, #5 L7=[BHI-OTA @ 84.5%LL 3 i iZ58
53, 0~4%2N AR IMLERY _mb Hivlz, 6 BRI+ o BH]I-0TA 1%, &5
B/OD 36.3%& 720, LR LTS Lz, HPLC frofEs, i<

TIFE & A EBEEE OTA TH Y, OTA fREWITHME S e -7=, OTA @
Jﬂ1{15273>f50)7 V7 IR 22a 2 RX— A MA—T TNV LT,
ZD 223 X— M A NET VL, R E R L O & F D% ORESS
DNRRE (B2 U7 T % 0.11 mli4y) L&, EEENIIRIO 6 H
134 20 Fef]. 6 A2 51335 B LB SN B Z U7 7 2 21%0.093
~0.109 ml/5y (BXk% 0.13 I/H) LHEH SN, /-, BBICHEKT S
OTA D HRE DOERF LR, 8 4 DEFEEIZIHB VT 2 A MHE S
7z, OTA O)Lﬁl':fj?)i%&*ﬂi\ 0.2~0.88 ng/ml ThH-7-, MHEEIX, 24I1TH

W TR AIEIE —CITHERS L7228, 6 A28V Tid, BLEIR i #hi

WIRH BT, jatc% IRD LN -T2, (B 91

—J7, 2= = h AL FETFILTIE OTA OF 588K, AWE 3 m
(2 & DR OEN R OB~ DEMZ + 2 IZH TE T, OTA OFED
iiﬁfp 3FALN—K AV NETATENU EO I R—= A NET L
IZEES RN RRT S 2, (B 110, 111)

c. DN, Fit. BMBEBRUBRE~ADET
=U MY, —BE27 PDICEXK 1T HES 0.3 XL 1 mg/kg &i#H0.0375
O 0.125 mglkg (RE/HICFEY - FEREHEY) © OTA % 341 HHGEE
L CTUI~DOBATHT bz, I (%HE 60~70 i) (2 OTA IR0 b
inolc, (BRO112)
=U NI(FVU~RAa v 7 W, & 4~8 )2 OTA 78 2.5 i 10 mg/kg

3) JECFA THW T\ AHE(IPCS:EHCT0) % i\ CHE U % #E

s A (kg) fi BHE R £ (g/ W/ H ) B (mg/kg (KHE/H)

= 0.04 50 0.125
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fikt (ZNZ 0, 0.1 Xi% 0.4 mgkg KE) <7 HMEREELE S, 4
H HIZ 10 mg/kg flEHE GHEOIPEE I 1.1 pglkg @ OTA 23 Shuiz,
HHT 3 HETH 0.9 pgkg ® OTA U I Sz, (B3R 113)

PEDRE (BEIRE. 28 1) (2 OTA 7% 2 mg /kg fikloo & 3 i [ER AR #%
H-&hiz, Hr L7290 OTA 8 &3 HIRA (0.05 puglkg) RifiTh -
oo (ZH114)

AARTY XZ (ZEEINSFE, —HEOPIFA) 12 [14C]-OTA % 70 png/kg &
HEOHBETHIRNES-3 2 & 6 R # I IX 8 AT AL O JE I BRI BN RE
FREE DGR B, 24 BRI v 7 2 iz OTA B &=, (&
B 115)

AT XZ (ESIH. —#E 3~4 ) (2 OTA % 0, 1. 5 XIT 20 mg/kg &
HECHEIRAOKEGT 5 &, 5 mgkg (KELL EOEGH T OTA OII~DBAT
MNRD BT, 6 Bl O IO OTA EE X, 5 mgke KERE T 13
ug/kg. 20 mg/kg REK 5T 34 ngkg Th-o7=, OTA L, &5 4 HED
AT B HAE L, PRREIIEIIP LY 10 f5&E -7, 5 mgkg K
O OTA BERETIIH OTA T 72 FEM#IZ 2.06 pglkg & il & 72
72, 20 mglkg REHGIHZBWTIFHFO OTA BETHEIZEHL 20, P
IS S tz, (B 116)

Sprague-Dawley 7 > ~ (—#f 4~5 /L) OFZAMIZ OTA % 10, 50 XX
250 pg/kg AEOHBETHEREAEK LG T 5 L, FLHIZ OTA BNEH LI,
REMWIZ BV CEL & P O IE 24 B2 0.4 KON 72 BEREIH£12 0.7
Tholz, 72 FE% CIIEELF & BB O MR+ o OTA K OREELH
& REM OB g O OTA R & ORICEARMIMBENGED bz, REWI
B2 M R OB ES OTA B, 22N BE O OTA RE LY &
nolo, (B 117)

C57B1 v~ A (M, —#F 2~3 L) (2 120~170 mg/kg D[14C]-OTA % ##
RNIES L, 284 — 70477 7 0 —iEIC X affrntrbind-, HR
10 H B UARRIE, S8Rk L72JR#EA OTA os@ia & 1515, [4Cl-OTA 1%, #EiE
10 HBE LY H 8, 9 HEIZEG Lz & = oduR iz 2 @i L=, OTA #
F1% 20 53 LINIC 1= BE | i M O VMR CRUNBED GR D B ivTz, 4Tk 17
HHEIZ OTA Z2 &5 L2880, RIRICEN R EENR O bz, (B
118, 119)

R 11 HEAOV13 HE @ SleiICR ~ v A (M, —#F 8~10 L) (Z OTA
% 5 mg/kg REOHETHEIENES L, BEMW R OB IR ~DO 5B~
iz, BEEM O mE K ONiea o OTA JEEE 1355 2 BT i MBI %
L7, BaEd o> OTA L, &5 2~6 FE#% A E <. LI II ok &k
D FRC/II Uiz, BEMWICI 1T 5 OTA O, 4k 11 H B G
T 29 FE AN 18 HH#E G T 24 Kl CTh -7, FRIEH O OTA JRE TS
% 2 R CIEREMW MR D 0.1%LL FTh o723, RalZlmLz, Ik
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R OTA I O EfiE, 11 B B 85 Tl 48 FEE% (R ISR FE o
4.6% K O* 13 H B G- T 72 £ IZ 18.3% Th o7z, (L 83)

Sprague-Dawley 7 v ~ (M, 1 #£ 39 PL) (T 50 ug/kg {KED OTA (%
Bk T N U U LK TUZER) 73, 282 2 38 [T & O EgR F1I208E 5 (],
Z D% 2 BANZIE L ILWNCHE 7 [FIE NG i, OTA O ~DBAT
DB NT=, av b — L REIITREN RS S, AFh-IRH
Mt 4 70— 7 (B 3~4 DI T CHE Sz, Zv—711F=av b
o —/LRENOEEN, 3 e — LREICEHE S IRE. Jv
— 7 213 0TA 2 &5 SN -8 bEEE =% 2 v b o — LR8I
B (RS 3~4 1K) S RE, 7 v—7 3 1Fkar bu— L/ HEYnrs
PEEINT-1% OTA 2 & 5- SN RHEWICHE SN REM L N7 v—7 4 1%
OTA 85 SNT=RHEMW)LEEI., OTA 2G5 IN7-BEWIZHE I
REM E Le, OTA ALVEX, BEMWOEKREICEEST, HEOMRE,
HEELROHEBICHEZE L o7, REM O MR & FIZH T 5 OTA
BEX, 7v—7 1 TENEN 11413 ug/L KON 4.045 pglkg, 7 V—7 2
TENFN 130414 pg/L ) 4245 pglkg, 7 /v—7 3 TENFH 640 +14
ng/L KT 180+63 puglkg Tdh o172, Zv—7 4 OREMO OTA BEEN &K b
i < IMAE R OV g2 35 1T 5 OTA R 1T 860100 pg/L & O 240+52 pg kg
ThHoTo, ZORERIZHELI O REIZ BT D OTA OE WU O T EHE
Mz RELTW5, (B 120)

414z 12 H H® Sprague-Dawley 7> & (—# 4 &) |2 2.5 mg/kg ®
[BHI-OTA % & F# 45 L CHgas ~D oM N b, lBIRIZE VT OTA
(%, &5 48~T72 FFRZ ISR miRENRO b, HEHEEDOK 0.1% TH -7,
(ZH 85)

7% (Blanc de Termonde, —#% 4 C) (2. 190 ng/g (16 ng/kg K&
) @D OTA % & e HARTG YR HFL O 3~19 B BTG-S 47z, OTA
(IREN) O MR D D FUTEAT L, S BB ~B1T L7-, OTA R
ITIMmAEE 1 &35 EFH Tl 0.016 ThH-o7-, I OTA B & RE Mg+
OTA R IIZEMROFHRENTED b, REMcBIT 2 i OTA B
%195 Bhig OTA RE DI, BEW L v &< WEWIC W TERED R
XN ThDEEBEZLNT (F4), (B 121)

R4 WALV FLERBYDA IS FF L UARE

F7 T MR ARE

M4 mng/ke) F.(ng/L) g (ng/L)
ISSLY)| 3,144 + 704 49 + 11 1,241 + 366
& 51 +24.8 — 41 + 925.7

(B 121)
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TH(FTr~—0 T Kb—2Z —&E 2 58) 12 OTA IRINEES 0.38 mg/kg
RE/HOHEL 25 X OIS, TR 21~28 H BIZkEF S 4172, OTA
[FHE1Z 0.04~0.06 pg/g OIRFETFRD LM, RIE» ST S e h
ST2(ZH 122), FIEEZ AR F11Z OTA 23 7~16 pg/kg KE/H(JECFA
BB CIREER G- SN -7 % (—/E 2 50) OREMWIC OTA TR D b
minoTo(ZH123), —J . BTG (OTA 193.1 mg/kg ﬁWr Y77
L/ v 1529 mglkg fikh) ZEBE LMY # HIREIC OTA 3BT L2
ETHHRENRDY, BT X OIMFIEEIX 0.20 ng/ml Th o7z, REW) (6
§H) OHAERFOIMHEREIL 0.075~0.12 ng/ml TH - 7=(ZH 124),

— 05, KT OB TR OER S - OTA DIE & A E R THEALE N Tofi
ENHEEZLNTEY, 712 0.317~1.1mg/kg AED OTA % 11 ¥ [H]
ROEE LR, o OTA IR S nho7-, (B 108)

@ s

OTA O F 7o 2K 1 12/R Lz, OTA 1%, EITHILESE CEHMEDIK
W OTalZ A i S 0% o I & OV i Tl OTA X CYP LT L 0 Bk S 41,
D ETH DD, OTA DIALRBE O SN T\ D, ZDIED, Bt b,
77 N UBROBA, A REARSE, ke 2RE TR s s BERH 5, (&
L 54)

E b, 7EZEROTy NOFENPOHE LI /ey —Lb%, EBiii=
FUTIRT T2 VX7 VAT R U (NADPH) OFFfE F T OTA &
ArFaX—ra L, HFoNMAHIZONT NMR KOEHEBE %
FAWTHERLEER, YED 4B-E Faexv 4277 b A

(4R-OH-OTA) & TN 4S5 0OH-OTA NAERK STz, & NEOYT v MNFjED 2
say—buEHND L AR)-ZE~—NEERHY T, TX O 7 n
V—2EHAWDE AQ- v —REERRH#HTHY, 2 b0 OTA ©
jJD?k/\ﬁfF X CYP 3B LTWh EEX LN, Fiz, WH DMK RK
CBIT D Vmax fEMEN o722 Enn, 206 OGEYIE OTA @ E3RR
Et%f XN EFEH DIXE X T(BH 125, NADPHFEFCT7 v b Xidk k
g7y —ALEOTAZ A ¥ aX—3 3 L HPLC THOHT L7284 5.
OTA O & LT 4R-OH-OTA 23380 Hiv7=n, F DRI, #
X7 & 1mg %720 10~25 pmol/s3 Th > 72(ZH 126), 4R-OH-OTA 1%
OTA LV FMEMEWEEZ LN TWAH(E/ 127, 128)72%, 45 0H-OTA D
PEIZOW TR TE 527 — X137 W& 125, 127),

OTA ORFHZHDONWT, FFEI 7oV —2AEN,. 7> b CYP &5 & O
izt h CYP S Z H\W= in vitro 52T OTA OGBSI TV D
OTA #7 v FXIF~ U A IZu Y —ARIGRICHEMST 5 &
LC-MS/MS TZ K D ED 4R} 4S8 0H-OTA " ST b, T -t
B CIEFIRIZ 3 B35 CYP1A2 & CYP3A2 O EIVRIES N TS, v
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ADE I 71— LADFLE T TOTABMUGH S CE ittt 219 & O
I 1290355 —FH, 7y FOBI 7 v Y —LATiE OTA D&M B
HanzneomEtdh s, (B 130)

4R-OH-OTA OAIZE LT, 7 v F®d CYP1A2 2T CYP2C11 O¥EH
RTHRHEENT, B F CYP D CYP1AL LU CYP3A4 OAF(E F T4
A S DA, B b CYPLA2 [ZIHTRMENTRO S o 7= & OHAEN
b5 126), L L7einn s CYP3A4 LIAMZ CYP2C9-1 & CYP1A2 (1255
VIEMER S D LT 25 L H D (M 130), 2D XL 9512 OTA REHZE 57
%SRSy 1R L IEVEALERALIC DO W T O ITHMERIGE WA H Y | BERF
B 7RI AL P IR T R O 3 o 5,

4R-OH-OTA X, h CYP# 77 7 I U—Th 5 CYP3A4 LT CYP1A1
DRz E OTA L2 A v Fa—TarT50REARKRL, CYP1IA2 T
(TR L2 vo 72, OTA OFE{kiX, & F CYP2E1, 7 v b CYP1A2 KO
7 v b CYP2C11 O z K% F =38R TIEERD BN o 72(B IR 94),

£ CYP FBAlZRiG LTy NOFHI 70y —2&2 05 L
4R-OH-OTA OARRRMNEIM LIz, T hVKRAT 74— (ALP) KUY
TNVEINET AT =2T7—F (yGT) DORFPPEIEZFRIE L L= OTA O
=L, CYP FEAIORIEGIC L VBT 5 Z &0, CYPIC L Dk
X0 OTA HEHITER T T 5 B2 b7z, (B 126,128, 130)

Y XHEOI /s n Yy —aL OTA iAo FaX— a0 T2 L
10-OH-OTA MER SN 5 Z &8 NMR M OVEBEOIT & TGRS Nz (R
59), X7 5 EWHIEH T OTA O CTh 5 OTC N S 72 2 & 03
HEINTWDH(EM 131), Wistar 7 v & (B, —FEDOPLEAE) 12 50 nglg
® OTA X% 53.5ng/lg ® OTC #5745 &, M OTA JREEIE 1 FEf
BITEHRK ERD . OTC 1T EHHZESCHITERNT OTA ITEBEND L& X
HIVTE(ZH 132), A. ochraceus A A L CTA U F a2 _X—2 2 LTH OTC
[T E e oo T2(Z R 133),

7w FEROE FOIREEETMEE . EHEEZ RIS RWEE L LT 10-7~
10-5 mol/LL ®[3H]-OTA % in vitro T 8 Rl A/ v F 2 _X—> g 95
&, OTA [HMEHRT 3 FMIHOAEMIZRH iz, OTA DAKARHM E L
THIBILD 4-OH-OTA DIFnT, #Hiiz7e 2 FOMHE RS b, HPLC
DEHTHERN D, OTA OA~F Y — A ([FIR2 b—R L DREREHTE SN
oo MORBMBEROFLEFTHD S AFLa T b UHRKICLDY
4-OH-OTA A RITHEI L7223, A AERICIZZE LD 2o 1o, (B 134)

OTA % BALB/c ¥ 7 A2 0.5, 1.4, 8 X% 20 pglkg KEDOHET4 M
MR O Fe 5%, Big&L ORERIZEIT 5 OTA %2 HPLC THEAT L7
. mifggs i@, OTB. OTHQ-GSH. OTA-GSH. OTa. OTHQ.
OTHQ-N-acetylcystein, fifk#% OTHQ. 4F-OH-OTA. OTHQ. OTC X
REIED 2FEORBY PR O N ERWESNLTNWD, (B 135)
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® it

Z v FOILH OTA 27 V7 T 2 2BV TIE, BRI R OSRERIE A i
DB E 2 - TS, ZiE, WEEE OTA D487 403.82 THH
ZEEBEMIT O TS, Ty F’C 345 F1 350~450 OFIPHIZH 5 W'E
PDIMETFHEE e OCRERIR Al 2 2 1097, FE 72 PR HRREE TH 2 R U~
DX AL OTA O 5%, # 5 &% IKFT 5B 81), ddY v v

A (e, —HE 5 VO) ICEMRHEER OFRAI TH L 7 = /3L E X —)L (PB)
Z 1AMATE L7-1%. OTA % 15 mg/kg O & CTEEN&E L L7-, OTA
DR~ P X PB FEALBEREIC bl LT 2 5890 L 7=, PB ALEEREIC TS
T D ¥ H% 24 R O R ~DOPEH T, FEALBREIZ -~ T OTA 1% 1/2 12, OTa
X142 LI-(Z ] 61) .

Wistar 7 v b (I, —# 3 IC) 12 OTA Z kN 51212 B IS 2 5
L7-5558. OTA 13I5E 0 b S, IBEEMKRTICHEE 2 &D OTA
NHE LT o (R 70)

Sprague-Dawley 7 v (., —H#E 6 IB) [ZxA~A U 2 REERE L
Teth, AA~A B GREROERGHEE (2 be—/UE) 121 mglkg 1K
BEO OTA AL Lz, x4 ~A 28GR TIE OTA 725 OToa~DN
KOFRDIBAE S, B EICHT HEIERIT 2 b r— VBT 56% K UV
F~A U TERET 1% THHT=, (B 56)

Wistar 7 v b (I, —#£ 3~4JC) |Z 15 mg/kg (AE® [14C]-OTA M H
[mlfE OGStz 5 6 BifE% £ TIORETEETRTED 33% 23 R iz HEt
ENiz, Flo. BE S OTA OF 56%5, #5-#% 120 B OMIZ OTA
XiE OTak L TREOFEFICHEM S 72, FHXIIZ OTA £V OTadHE:
BRE 0ol £, ED OTaMEHt b Iz, (B 55)

Wistar 7~ b (. VCECREA) 1T 6.6 mg/kg (KED OTA Z#% 0 XL
Ve 595 & 8 HREIOBIEMMHIZIRFICHEN SN 7=D1X OTa . OTA
KON 4R-OH-OTA = t'~—ThH V., TNETNHKEGED 27%., 12% KT 1~
2% Th -T2, 4F0H-OTA = tv'~—(IR &z -7, OTA & OT a I
FERIZHENTEO B, MR OTA OREWIIMRE ST, OTA
FREH S5 EBOITIRPICHEH &z, (BB 72)

THAE Ty~ (E, —EEOILEA) 12 6.6 mgkg D& T OTA Z#%
05 L, 5~6 HMEOBEYMIZE T 2EIENFHIL Nz, KA
OTA.OTok O 4(R)-OH-OTA 23k HH S v BRIl E X ZE N E N 52D 6.9%.,
27.2% K% *1.6% ThoT-, FHIZTIIMED OTA & OTa M STz, (B
& 136)

F344 7 > & (MfEfE, —#EVCECRH) 12 1 mglkg (REO[BH]-OTA % 4% 0
Beh LT rb R, 24 RF OB IR T R 1T 1421% K OM#EHIT 18.0+22.6%
PEH &7, RIS ITFEED 85% D OTak 1) 3.9%7 OTA. & (0.01%
LITF) @ 4R-OH-OTA K URFEED 2 FEOMREM I B S -, #hic
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£ OTA KT OTad b IZHH S o7z, (B 94)

F344 7 > b (MEME, 183 P5) 12, 0.5 mg/kg (KE FE : =—2il)
® OTA NHFERR A G S 7z, 514 96 FEf OBIZ2 IR IR OTA &
O OTaDEG-&IT DEUERIT, T v B TEREN 2.1% K Y 4.2%)f

IZHEZ » P TIEENEI 5.2% KL TN 8.5% CTH o7, IRHICITKEE D
OTA-Z7 vz KRR &4, LC-MS/MS OF —# /v 20 b — AT ~F
V—AREREREE S, 96 REFINICE T AP D OTA KO OToad[A]
ICRIL, HET 5.5% K& TN 2.9%0F NHET 1.5% K TF 2.2% Th > 72, (B 86)

F344 7 v b (k. —RE3C) (2 2 mgkg KED OTA % 1AM 5 [A],
2 BRI DG L, RG24 BE%ICERE L 728 2 LC-MS/MS T
I LIZRER, OTa, 2 b—AXFA~F Y — 2 AR VIR B E O
OTB kU OTHQ » et Sz, mfixh T2 @I EZ LT v M OAT
fig, MK ONIAER I OTA 1338 B2y, ZOMREWITRE SNz
oo (M 137)

51 BOARIEZEDES 10~15 HHDO U ¥ (K, —#f 2 87) 12 0.5 mg/kg
REOHET OTA 2R 0#& 5 LT, 120 FEOFER N Sz, £
DOFEF, BEHEN7- OTA @ 85~90%7° OTa s L CTHEHH &, =D KRSy
MPRFIZERD DTz, —J . RO OTA LIRT (3.2~3.2%) K O#HH

(7.8~10%) IR BTZ, (ZH 90)

WX F ' F— (Cercopithecus aethiops. W, —#f 3 8H) 12, 0.8,
1.5 X% 2 mg/kg KEO OTA ZH[FEIFFIRNEEE L, 21 HFMmE & ORH
BIN RIS vtz BREGREIFO #2417 o 7ok R, OTA O FEHORIKE Y 7-
D7 U7 T AL, 0.22 mlh/kg KETHH-72, (B 109)

b M BEMEREE (14) 12395 ng DBH] - OTA (0.14 MBq) % 2B fE Iy

IR OG- LTI LR O BHHEA 5 HPLC | IR E iz,
BH51H%ND 9 HEETO 4 ROY T Y 7 _m\ﬂ?&fﬂ ZHEE S
T2 R E D 42~54%0358E OTA Th ol o7V v 7 W48 L T,
TR D 14~20%725 18 OTA L 0 &< IWH &4, Z#E OTA 1R
MXZ 7 v v UERAREEZ BT, 6 BRE OB P IC&REED
20% D3 PRICHEME S 7= (S 91),

MIERTH NI EFEE L TR OTA L, 0.2% L FTH D Z &%
FEENY) CTERD LN TV D (B 76), OTA DJR~DOHEH I IRANE 73 WA AT
L. ZDIFE N EIXZERIA A IR O JRANE 3 ih 2 A+ 5 AT =
FUMEIZ LD EEZONT(ZM 138),

T =F v b T v AR—=Z—0 OAT1 Z 38 S8 7- IR Z v 7=
ABR T, OTA I% OAT1 %41 L Tl S vz, 77 I v e L7 OTA
IZOWTIE, 20 OAT1 AR 72 OTA Sk gl Shiz, (M 139, 140)
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(2) BRRUMOEILZH/INTA—F~DEE

7w b (MERERBA, —#E 15 PE) (2 100 pg/Pto> OTA % 8 HRIRE 05 L
RS MBS A RIS L, A R UEEITAE BRI T L
7o NFREIZ 31T 2 BE i fRBESRTE VR IAR T U722y, BEE ZAEBESRTR M 13BN L
72o OTA OFERIFHIIEAIL. FEHIIRN DDA 2 2 U O/ RUTR
HOBFEIC K DR, BEAERROIENE NTHE AL NS Y a—5 4R
DiEEIZ LD EEZ BN, (R 141)

Sprague-Dawley 7 » ~ (#f, —#f 5~6 L) {2 OTA % 10 mg/kg KED
A XX 0.5~2 mg/kg RE T 4 AFIEENE G L7omE R, BRIk 7
V7 BNIR L TTEVEICENMN D b, 4 mglkg (KEZ G L7ZRETIX
TN T LR TIERIRT L, (B2 142)

7 2 B g R R 2 VT OTA IC X D% 737 E, RNA KO DNA @
A G RRBHE %:pﬂf\f_n’i%% OTA IZ L5 26 DEm LA E RO E
SN ORFEEIZ L D5 b DO TIERNZ EDRRE N, (B2 143)

OTA 7 v %H?HW%EE;E HTC i sghEz il L7z, HTC Mgz
OTA ZIRINT 5 & 30 ki & v )7 BARDIE, 120 4312 RNA &%
FHENFRD Bz, DNA OARKLENGE S HN7-01F OTA RNtk 5 Kb
LLERE L THEThoTe, ZORELD, OTA OFERIEMIZZ /3 7'F
DAEREETH Y, ZHICHE->TRNA S DNA OARNIESND Z L0
RN, (B 144)

Balb-c v 7 A2 (WEHEARB], —H#£ 15 P0) 121 mg/kg REUTIZNALL ED
OTA ZEENEG T2 &, BEEIIEFELIZZ X7 EAEMRMAENRD S
i, %5 5 Wflte D Z 37 A EORE L, FTIE. Bl Ol
THERY | FERGREL L L CTENEI 26%, 68% K% N 756% T - 1=(S
145), OTA O % > R 7 E AL EILZ mRNA 225 % L X8 7 B A~DFIRR L ~)L
TEZID, 7T UGS ORTTF R EELET D Z LR ENT,
72T IV tRNA AREERIL. T BEETOT I JBRICHIN LT v
Fa R HT 5 tRNA & OFEAITRD D B O OGS % i3 %,

Ex[i TIXTI /BB AMP EHEALTCTT=AT I JBeR D%Wtén
o FBEBEPBETIZ. TT =T 2 RN tRNA L AT RS AL,
7’ /7 Vv tRNA &7, BRER IV HHESN 7 =T T =
tRNA & hkli#sE 2 T OTA OERRHRN OGN /ER . OTA T I /) 7
JLtRNA BREFZE OO E S THDH 7 ==/ T T = tRNA A kEEE DF—
Ex[s LD % EICFLE L7-(Z R 146), HTC #iaz A= Bi Ccix. OTA

LD Z N BEARIETIREN, 727 T OEENENT S &
[T 5 Z ENBO LT, OTA DX X7 EAKREEIZB VT, OTA X
T2 VT I ORI Bl S, 7=/ T 5= tRNA Akl
T = NT T2 EDOREEHAMIZIET S Z LR SN (R
144), FEEIC, ddY ~ 7 2 () 1238175 OTA O A 512 L 5 LDso ix
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46.0 mg/kg KETHSTZN, 7==/17 7=2100 mg/kg {KE% OTA &
FIRFICRR OG- L7 2 A, OTA OROHEIZE 5D LDsolE 71 mg/kg &
HE tcot(»?ﬁi% 61), F£7-. Swiss v A (MEHEAR, —#E 10 P0) 20
T, OTA % 0.8 mg O HE THI[FEIEENE G T 5 &L~ 7 Z1F 100%FE LT 5
753\ Img D7 ==)V7 T = ZRRFICERERNEG T2 L1280, FETH

IR BRI T2(B R 147),

T x=)LT T = tRNA AR E Z LR EARIC T DRI LT,
OTB 1 OTA (Zxf LIEFIEA Z /R S 2> T-(B R 148), OTA WD 4
VR B A BINHIER N BEREE DT bz, OTA ORI TH 5
4R-OH-OTA 1% OTA L RIERICH v X7 EARMEWER Z/ R L=, 7=
NT T = NI EE R OTallid, Z v 37 A MHEIER LR D
Lo T (B 149, 150) &

OTA 3 THND 7 ==V T T=rFay i EoMmo7T I BRICE X
x5 L, OTA LFERICA T X/ BEO RS tRNA A BE R A THE L=, (&
f& 150)

7 2 =)L T7 7 = tRNA GkEZ D OTA Ik B a Bt 7 ==
NT T =T HREEBAMEL VL, BERO 7 2= T7 F = tRNA
AREEZ W EBRTIZ. OTA OBFMEIT Y = =17 T = OBFED
1/300 (OTA TI1% K,=1.3 mmol/L, 7 = =/ 7 F = > Cli% K,,=3.3 umol/L)
THY .7 v FOIFIETIE 1/20 B TH - 7= (OTA Tix K,,=0.28 mmol/L,
7=V 7 7 =Tk Ky=6 umol/L), (& 149, 151)

HTC fifZz OTA fFAE FCTA ¥ 2_X— g > L=k, HTC g o
OTA JBEEIL, EFHIHREE D 200~300 M L7-Z 05, OTAIZ Y =
=7 7 =2 tRNA GpilESR L OREBMMEITIKRS TS, 72=LT 7=
v RO RGITHRNIZEMRE ST WD, [REEHEZ R T EE I 6N,
(ZH 150)

OTA (3F /2., 7= AT 7= 2B LT HMOBEEICHER T 5 Ak
M3 d 5 A, Mo HEE SRR OERICBW T, OTA OEBEAED
AELIRSE DN o Tz, (B O151)

T2 T T = RHNC BT D OTA OFENR . T v kORISR AT
TR SNz, OTA 1% 0.12~1.4 mmol/L DEETT ==L T T =2 b
F s ~DOMKSRE S 2 7 = = VT T = IS REESE L ONF D
BoOFoL ARENCEHGTHRES TF DU S AZRE L, OTA
DT =)L TTF= Vﬁﬂ7k/\ﬁ§ﬁ$?§ ZxF9 % ICs50 1%, 0.43 mmol/L TH - 7=,
OTalZiFX Z DIHFEERITFRD bivieiroTz, (ZH 152)

OTA X, 7 v MIFI&I 7 v Y — AIZH1F 5 NADPH 37 A /L v R
KEORERBL L 7 v Y —2IZBT 5 NADPH A7 DR E
a5 Z &8, MDA AR ZEIE L T oRBRIC K VD bz, U
FE&E /N Z N~ in vitro 3 B5RIZ X W OTA 1% Fe3+<E 1:1 THiAE L Fest

30



5 Fet~Di Tt EEd 25 2 & TIREOB(LAIE LCEMR L., @ftisg
DAERERET D Z LEDREB I 72, Wistar 7 » M2 OTA % 6 mg/kg 1K
HORAKREGT L L, B IEE ML, W EEEOERE R =X
CHEHIE TERIN L=, (3R 153, 154)

7 X OENERBEMEE A 2 . OTA L Y =2 (FZH1 106~103 mol/L)

OWTHH— T XIIm T A vFaX—=v g Liztg, T hITF LT
T AAFT RN pT R EIRBA A OfgkEe,. KOBHl-e A v %
ﬁﬁu\fﬂ R T B EBIEMENRIE ST, EORER . DTN TH OTA

I LD ENRD B2, (M 155)

Wistar 7 v b (e, —#F 6 PC) (2 OTA % 290 ng/kg RE T 48 FFfH] =
ST 3 MBI &5 T AR, EHEMBEL R TV =T NV EHET D
PBILEESE A —/N—FF U N ALK —F (SOD) KOH ¥ T —¥ % [6]FF

IER &2 Z 8T, 2 b0 OTA FBREFE~ORENBRT ST, 72
io\SOD [ ZA—IN—=FF 2 K7 =4 ORERESE 2l b /KB IT AL L.
AR LB LK FRIIH ¥ 7 —BIC K 0 B Ein b, BRI+, OTA
B 50 1 BRI SOD RO # —E—Jz“fa} 20 mg/kg KE T 48 BifflEB & (12
Rj?@z%‘ L7cfE%., OTA THEREINLIBEMERE (BAR, ZVvT7TFUR

IR FLIE K E SR (LDH) . r:4’ VTR ) RTFHE—E (LAP)
&UyGT FERTEMED EHEE) O A ENERIZIET L, OTA O R HE
(TN L 7=, (ZH 156)

7w MZBIT D OTA OFE~D 8 Z | BRERIR D A i KR THRIE
L7 a . AR LIRRIZ RV Tk, Nat, KR O CLEEIE o, W
WZIRIZBIT DIREEZ VT T 2 KON vz, 6512, OTA
%, In vitro \ZHB W TA X8 2MlalE T =4 A8 2 HE LT,
(ZH157)

(3) EBRIMZFICETHERANBEDETEDH

OTA 1%, HLENMAED K ONHLIER I L > T OTallfES b,
FRZHE2 EORT >IN TIE, BRAOEBIRS Iz OTA OKE A, K
NENDHAENIE 1 HOMERE T OTall i i b, OTA IXHEILED O B
FRIZ/ME BRI LSRN D, HILEN S ORINE, %< OEFEIC
BWTIE, MEZEH L CTEIERAE O DM OFERIC oM T2 Z ERRO 5
NTW5, MFFTITIFEALED OTAIZ, TIAT I VD R TE Lk
ALTVDHZEDRRENTND, Ty T HI Té&ﬁ%%@ﬁ%#
5. OTA BH#ZOMERT OTA REIT, 7 v MIBWTIEEE & TRk
W CTRIFREE SO L 0 S BIRIC B T 2 5 E <. RICB W IR I v
HEEO T REVMETH - 72, OTA O—E%. Bigik OFlE < CYP 12 &
Db S4B P, OTak O EDB(LAHIE, 2T OTA X 0 BmIES R
ZENRBOLNTWD,
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OTA 1. JREOFEPICHRE 4L, FEMIZIS T 5 2 bS5 O R xH ) %
G233, OTA OB ERORRECHIIER & /X7 H L OFEEORREIZXY
WREINDLEEZDOND, ZNLOERKIL, OTA O OREICH S
THEEZLND, FEINI, ~UATIEN 1 H, 7y FTid2~11 H.
THET3~5 B, AT XTI 20 HEXDE FTIHISS HTHD
ZENHEINTWDS,

H~DOBATIZ., 7 v b, U FEPE FTHERINTWD, FHLOHE
PI~DOBITIE, TNENAF KL OR=T b UIZ OTA # KEKR G L7-HEI1ZH
HHILTWD,

2. ERBMFICEITHEM

T =2 OB £ DY - TiE, TR LI bEwEREG LT
T—HERWLZ L L LT, £2,. A0 OTA IZHET 25 i TCH L Z &
NH, BRAKRGEOT —X 2R £,

(1) 2SEH
FEVITE & A REEERIC T D LDso HZ R 5 IR LTc, 4 XKRVT Z T
OTA IZEZMED®mWETH Y (7 v F RO~ T AIEZMEORNETH 5,

x5 BIMEICETAIAISIEFFIUADLDLIE

- LDsofE (mg/kg &)

RO#E HEREN 152 5- Fr RN % 5-
<A 46~58 22~40 26~34
7 v b 20~30 13 13
7 v NCETAENR) 3.9 n.d. n.d.
A X 0.2 n.d. n.d.
7K 1 n.d. n.d.
=T KV 3.3 n.d. n.d.
nd:7—%7%L (=M
106, 158)

Long Evans 7 » k & Sprague-Dawley 7 v b (. 4#£ 10 [t) (2, OTA
2517 XX 22 mg/kg HREOHETHEIFREIRE 0BG I, &5 48 EfEE
FCBIE SN, FREHRFOREL OVEFHEME T TOBLZIZLY, &
5. 12~24 BT, 2 ToRERETER. 5. BE. ONBET., Mk
OB 280 D Je i M 235880 Bav, M, WO NRKE =5, I, Big & O
DRI DRRHERMEMAR DGR bz, T D OFTRIX, OTA #4512 X
o THEREMMENEEE (DIC) BN s/ Z 2R LT, ZDRK
(X, PNIRPE R ORI O IR EEETE LI LD b o L HEE STV D, £
7= FFIgIZ 31T 2 FFpE R OV o o SEROEESE . LS DRE DG & £
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B (b EERBIIZERBICH-T) TRICxr7e—ERnHL 6N, Y4
AT, D OEIX, MRER L £ 0% OB MmEFICEE L b0
EEBEZLNT(BR 159), £/, AR T v M T v L0 b
DEWNEBZ LN TND(ZH] 106),

HYRPEE L2 FHETH 7 =/ 2L % —/L (80 mg/kg KH) 2 5 H .
NiE3-AFaFz by (20 mgkg KE) 2 2 HIE. ZAFuRO# 5
L CHITLEE L 7-1212, OTA Z iRk 05 L72Ga1cid, AilEic kv
OTA @ LDso fE3 814 572 £ OTA O&MERMEME T Lz, —J7, 371
V—LDF ) FAF VT —BHERATHLIE e =T FRY RERE L
725 EITiE, OTA O 5 144 FEffj#4 D LDso 1L 40 mg/kg AHEH 18.9
mg/kg REICHEAD L7z, (M 160)

B (AR A v 5#lR) 1%, 11 XX 25 mglkg REO OTA O H N
H1% 24 WERILINIZFE L LTz, ZOMERR LD . FiCi1T 5 B3EH 72 A

B HE1X 13 mg/kg # ¥ mg/kg L5 & Sn-, (B 161)

(2) BRAMEHE
OTA O 2aMEFMRBROE R LK 6 I LT,

x£6 AUVSFRXLUANQESIUBFUHHAROKER

DS | &5 PR LOAEL | NOAEL
@ | ik T . mg/kg | mg/kg i R
w || s | e i |
U AL | A 0. - B OVE IR CIREE MR AE | 1.5
Swiss, # | 45 H 1.5~1.7 | 72 DNA KO RNA ©
(10) L3331 B
- RH Ny R, R (B 162,
HLHENE - S 28 T 163)
T DOIREARIFI 72D,
- RERANBERIETEDIRT,
7w by [ REE |00 2.4, | 0.0.24, | = kN B 0.96 0.48 | f&k:
Wistar . | 14 H. | 4.8, 0.48, - BUNEED 5. P it P
HE . AL 9.6, 24 | 0.96, - EEEEORI. RO DN
%010 2.4% Wb, B,
7 v b, | |0, 0.2, |0, - (REHNOMEH, EKE | 0.015 AR
Wistar |90 A, | 1.0, 5 | 0.015, RO BN, LA IR
M e B 0.075, | = BUNZZ{b72 L, MEDOTE | (s 164)
L% (15) 0.3709 | = WERBGI AL ARG L B ReZ2 L
DFIBE, AL RAE o K
FEREVNEE,
» B TORGHTEIBLAL
PRABAE C AT ZE MR
O EXREZHRa o,

Y bR EENEZEITDT DM S OBIC B B I
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W5

5

&5

=)

" . = LOAEL | NOAEL
(@J%‘@U Itk mg/kg | mgkg i) mg/kg | mglkg ik ZH
#E) CEIE | e | ke (R 5=
7y | BO 0. 5. « B E ~D PAH B Y 5
Wistar 3 A 15 A
HE o TALPRAAE O FE R (BB 165)
EO
7y | BO 0. 0.5, | = 2 mglkg HE5HETITa 2 1
Wistar . | 10 H 1, 2 b= VBRI THE
i IR LD, ‘ BH 166)
(10) * 2 mg/kg UL EOEGHET
BUN RED L5
7y | BO 0. 2 R EICK T ALY
Sprague- | 2 A VERYE N D OREFT AT
Dawley, 26%1/> L. PEPCK & (BB 167)
() 13K 55%1K T,
7y b, RO 0. - B¢, PEPCK K U%
Sprague- | 1~5 2~2.5 mRNA E DD, (BHR 168,
Dawley, A 169)
i3
Z v ~, |iREH, |0, 2 0. « Bz 317 5 LDH,
Wistar 56~8 0.145 AP A T3 )~
HE(3) 4 H F & —¥ R OYGT BEEE
PEDIRT & HITIRFICE (Z 170
5 2D ORFETEEO
HEm,
2N o, 0.0.25, | = BRI 2T 5 SURIAZS
F344/N | | 14 H, 0.5, 1. TR Z2OHEN, B BA~DB
HE(3) ¥ 5[m] 2 KEZHIR O HE, P LR
= BB I 1 B A% ALY (4 BE 17)
PURIEER O, -
s RURFAT I AR
R o BN,
J v k., | #A. |0, 02 |0.002]|MFETDOsLTF=",
Wistar . | 28 H BUN, ALP, ALT. MDA
1 (5) BEOHRE R LA, niE
OHEILTERH OB B RME (BB 172)
‘FO
BT PR DA,
Z v b, | 1REH, |0, 4 0. 04 | ~Fux KO 7Tus/r
Wistar . | 30 H T OMHREDHE
e (10) k&, NVa—F¥Aum
=, TR ]\X‘TE . . B 173)
ARV DI FY
— /LD FREEOF B
i&TO
= U b |iREE, |0, 4 = HAER T 42.5%, 0.05
U, WH|3# RN LT =T T =
#(10) V& 0.8 X 2.4%Fs L
B
. BRI AT ER 179
12.5%& 15.0%Z D,
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W5
(B s/
)

B
FFik
- 1]

# 5

=)

BB

mg/kg
TS

mg/kg
ENEEVAE!

AT

LOAEL
mg/kg
(ENEES

NOAEL
mg/kg
(ENCEN

fii %

= U k
v, WA
7%(32)

IELIIN
14 H
LLE

0, 2

« T ds 1T B HAL M IR

T, BEEBEIE, FEHIM,
7 =l DIEIERL,
JF e DB - RRAER

- BT, AT L

PRANE LR AENE, PRANAE
JER, B3, MR %,
SRERIR D ZEHE,

s 777Uy AT,

B OFHE, B Y >N
BROWBA . VRS SRR
DA,

- PSR T Y B

DD

(B 175)

= U k
V., AH
#(10)

2

0.5.

- BNk & R oD AR o Y

s,

- LDH, yGT %Ot AST &

i=t7

- BRI PR A b Rz A

DEJE IR,

(B 176)

= 7 k
U, FEBN
. 47 A
i (7)

= FFlig D Fa %} E B O FH E 72

HE,

(R 114)

7
New
Zealand
White .
6-8 i Mn
(4)

0, 0.75

0.0225

- BRI PR A B Rz A

TIharsFITZ7UR
T DIHEK,

- BRI PR A B Rz A

ThlFfx Ok, WikE
DM, ML/ NEE O
Kzt o M E ZE Ny
151

« B R R ME b Bz e

THE KD A O]
NGRS

0.75

(B 177)

7
New
Zealand
White (8)

HE N
30 X
1% 60

0. 0.03

- (REHE N O] & OAAF

ROIKT,

= 30 HRE RN 60 HE#HS

THEIgICR T 5 SOD i
PR O 2 7 —B iGN
N 60 H [ 5-Chlg+
MDA J&E#ED 5

- B G HIREATALS R

R R M OSBRI 5 4
720

0.03

(R 178)

(3-6)

.
14 A

0. 0.1,
0.2

- BiREIC A b L,
* BT ORGHE TR

EEEE N QNI IR AN L
FEAMAEIZ 31T 5 flfa g 2
LR OV =m A R/MK
DFERK,

s JlR L RARARD Y R

HEAR DEEFE,

&M 179,
180, 181)

35




W5
(B s/
)

# 5

e

mg/kg
et

mg/kg
IRE/H

AT

LOAEL
mg/kg
(ENEES

NOAEL
mg/kg
(ENCEN

%5

ZEANE
®

0,1

= JREEM, JRIGEIKT
I A/ b |

LDH, GOT, ICDH {&#
@J:‘;If‘o

ISR SV O 6)

BUN o#0,

- B MR PR AT A K VAL

PRAMAE LB AIAE DEESE,

(B 182)

TH T
v RL—
. ME9)

UZIN
3~4
»H

0.008,
0.04,
0.16

* 0.2 mgkg fA kLl ET

TmPAH @ B 4 Kk O
TmPAH/Cin DA,

- 1 mg/kg fEHL L TRO

IRAERE DA B VR &
LRI BEOHEN,

*1 mgkg fil Bt LL £ T

GLDH &M F & 7284
KON 4 mgkg fakBEET
LAP 5D H E 28,

* 0.2 mg/kg FAEHEED 9 L

H 4 JC. 1 mgkg fiHh
(40 - g/kg f&=H/H) 2L E
O 5EETIXE TOMEEK
V2B WU 57 PR A oD
Jill - N B IR K Y
By BB A B, R
BN ITRIBE L 7 RS
| EHRE SR BTz,

ERSEIS
KRE

(B 183)

THE, T
v RL—
A, M, 8
~10
(3)

- MR R A AR B e

DERIE,

- R L SR M T

NADH-7 F 7 V' U 7 A
BICEER, a7 BRIBIK
ABERIGIEDOIXT,

ETN
3 A

0, 0.08

- MR PR A AR B e

W2 R AT R 7 G S OV
5

- JR) FIT RO 722 T B TR L D e

1t.

- BB T AL R A T

NADH-7 F 7 V' U 7 A
BICEER, a7 BRIBIK
HBFHR. AP IEEDIRT,

(B 184)

TH 25,
32, Xix
50 kg, Mff
;R NI 5|
(10 3%
12)

TREH.
~8
. X
1% 70
~90
kg *

0, 1.38
E
2.33

0.0552

0.0932

- EW DT Z T, Elwo

T BT AE R E R OH
. B WAL R A O
EEFEOBMEICHT D
TS DR Do T,

ERSEEC
K%

(B 185)

TR T
v RL—
AL M
25 ~ 38
kg(4)

.
5H

- I R A T ER IS

2 JRAE LBz o>
He.

(ZH 105)
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Dy &L? Be5R LOAEL | NOAEL
W | ik ) mglke | mgkg | E | BH
) -y | mgkg | mglkg ﬁfﬁg {ig K Z
Akt RE/H
7 & (6) | O, | 0. 0.2, | 0.008, |=0.2 mgkg fEFKE LV
T, MEME | 538 1 0.04 FHBAR AW B ik B2 ' D
R PEPCK &M% OGT 1% (B 186)
PERA EITIK T,
74 7 | &fE, |0, 0.2, |0, » TmPAH. TmPAH/Cln 0
Y RL— |5 1 0.008, Wb,
A, M, 8 0.04® | « EHEH o F BARAF 8N
~12 # i * 1 mg/kg fArHEERICE (B 187)
3 WTHEREEIZB T 2
PEPCK &M K& OYGT 7%
PEH B,
7% Z | JBEE. | 0.0.09. | 0.0036. | = & CoHET, BIRITAL A.
KL —190H |0.13, 0.0052, PR A8 B Rz R L2 PR ochraceu
2L TN 0.18(% | 0.0072 e, ZERRAE M2 & ok s % tEAE
WY T man |3 | SrmrmazicES b Lizk#
AT A R Ao, [P | v i R s
5 R 013, | % PEZSAE, (B 188)
MEHE (% 0.305, | 20052,
3) 0.79GeE 0.0122,
0.0316(
S22 < o
A) 7H)
TH iREE, | 0. 0.8 |0, REOBE, MRFmIC
W e 14 0.032 VR BT PR A A = B A
Tl O SBATHEZE M B OV (B 189)
DOIEFEMEZEAL,
O JECFA #1&
D IYHR

Swiss v 7 A (K, —#E 10PC) (20, 50 X% 100 pg /E#/ A D OTA %
45 HRERE O HE U255, 50 ug/@hn/ B UL b o8 5-8% TR A OVE i CliR
FEARAFRIIZ DNA K TONRNA A EIZED LT, & X7 EE, Bk, &
MR OHMHEZ 7 HE S IRERFIICAERICED L (2] 162) , [F
U4 OTA 285 U751, FEHICBIT 2 I8 b Ss0NA B T
L7z, HBEMEOHBIEME CHD I NAF AU RORT AL UL
~OLORT, W ERMEOMBIEmE TH 5 SOD, h# 7 —8, 7¥
FH AN X —E TNVETF VL E T BRI NVETFH b
T A7 =27 —E (GST) OIEMEIL, FFEPTELIUET LIZ(ZR 163) .

@ 5vk

Wistar 7 v b (HE. —FE1008) 1C 0, 2.4, 4.8, 9.6 X% 24 mg/kg flk}
/H (0. 0.24, 0.48. 0.96 Xi% 2.4 mg/kg KFE/HIZFHY : JECFA #ak)
DOHLIER OTA ZBEFLZIC 2 HFIREEH 59 5 G G- MR i S
720 9.6 mg/kg fEH H UL L& GRET, REHMO G & O EHE &0
WD SFRO BTz, 24 mglkg B B #G5RETIE, BIROM X EESHN L
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7oo MIEHFIRFEFR (BUN) 1%, BHEEERFISHEM L7, £ TORGH
TRENERICED L, kBEIIAEZICHEMN L, RO pHIX, 22 hr—L
FED 70126 L, 2 TCORLGEET6.5 Tholz, MFMHRAETIZ, £To
B H BRI R A 2 Z8 0 D v, IR AE bR Ak
PEDFERL L OFIIEEZ OEFENFRD DTz, Fio, 2 TOHEGRETA~V LIV
— 7 TR _#HE@HEkbm b BTz, 24 mg/kg fAkH B % 5-1E TR
B~ LL—T 0 AR KOS EE IZHIBER SR b v, (B
164)

Wistar 7~ b (R, —#E 15 P0) (20, 0.2, 1 XI¥ 5 mg/kg ik (0,
0.015, 0.075 Xi% 0.37 mg/kg AH/AIZMY : JECFA #5H) © OTA %5
To A R 2 BEFLA 2 © 90 H [ 59~ 5 R #& 5 mMERBR AN E i S v 7z,
BRI TIRICETE S IEA L& L, #20V O T » MIIZBEIEMR & LTl &k
X OTA & 72\ k%2 90 HR#E S L7, 5 mg /kg it OTA HEHRET
MERE & S ARERINSINE S 7, 1 me/kg B EOF 5REC IV TR G-
M2, BN S TR (T IFR -1 & Hle LT L7223, 90 A
Fa'ﬁ@lﬁl@ﬂ;ﬁl%ﬁ?& I%. 5 mg/kg filkt OTA B 5REDOMEZFRT OTA JE# 5
BEEF U E CHME L7, BEMRI%ZICIE, 2 TORGRHITB VW TR
I _ERGARIZ 31T D BRI B OV R PEZE PEAAR O BE N AS58. B4, 5
mg/kg fa st OTA # 5-BEZ 35U CTHUTAL RIS b B2 M0 oD B Kz OV HE A JEJES
BEDRRENFED BTz, 90 HHDEHEHIM% & 2 b OERE & R 5
JEMEARE X7 AF LT, Bl oD WARAIE S C I3 54 K ONEIE ) ) 7% 612 IE
W ThoTo, RANT A—F K TONBUN 72 EDMHE /T A —H X, WT Lok
HEIZBWTH RO oo Tz, (B 164)

Wistar 7 > & (Kf) (23 HFE 0, 5 XiX 15 mg/kg {AHE/H ® OTA 2 #E M
Pe b5 S, Bk G 24 BRI L& STz, PR T T R G IRER (PAH)
WAL, FERGRICHEANT OTA B GHETHEICHM LT, Bl EO R %
FAWT In vitro 2317 % PAH OV iIABFEZ T 4G R, OTA & 5-#ETlE
B HREIZLE T PAH OB ARG B Lz, E70mAE ik
OTA P GRS I TSR AN AE JE JEE A 00 IS Ky ORI A f A PN LA P T L

BAE L7 Fay U ZARD BT, (B 165)

Sprague-Dawley 7 » k (., —#f 4~6 L) |2 0 X 2 mg/kg KED
OTA 7% 2~5 AMMRAKE S1L, BIRICR T DHEF E~ORERTH~ L
7o BIEEEICRB T DU S O AIL, OTA FERGREICH T
OTA #H5RETIX 26% L, BEF/AEZHIET ABERZED D> ThDHARART
= IVENLNE VIRV X —E (PEPCK) TR 56%IEK T L7z, &
NE BTNV F T —8 U aAmiRERER, ~F XS —E, yGT

@ﬂﬁ@ﬁ%?? TR BRBO Do -, i TIE PEPCK IEMEOKT

ECH RSP WA 75)0 72o PEPCK ® mRNA &= (I& g T L7223, FFlgCix
/ﬁ/}\ L7emoiz, 7=, Sprague-Dawley 7 v ~ (. —#E 6 L) (T 3~5
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AW OTA Z 50 0% 54 % &% mRNA O&I%, BT 50 % L7738,
g I b Lr o7, (B 167, 168, 169)

Wistar 7 v b (I, —#£ 3 P5) |2 0 X% 2 mg/kg ikl (0 X1X 145 pglkg
REMY) @ OTA % 8~12 MR 57 5 AR & G- m el s ki =
iz, BHEIX, B RO IZ A 5D BIRIGYORPHIZEE S vz,
g 3 1 ARREEEAL 2 D 7212, 1 B B g A ORICEB T Al
EMESNHIE Sz, BlgicEsir 5 LDH, ALP, uA 3> 7 3 ) XTFH
—EB R UYGT OIGMHITEE 1 H% L VAR T L, BRick T 28R
EMEOIRTICAHBE L TIRFICZN S OBEENRRBO V-, ALP, B A v
T X AT FE—EROYGT (T RAE ORIF#IAAE L. € DAL
BEND D Z L2t o~ ——ThH 5 LDH OWRHIL, #5515 4~
51 HIZ OTA 58 TR OBERTIEMEN sl & 700 OTA e G#E &
L LT 70%77 5 100% I ZH3N L7z, BERiEMEIL 6 B IZIXEA L, 8
HIZHOMM L7, EFHEOIX. ZOMKRL 0 IRME OHEE & AN K
INTWBHEEZT-, PAH 7 V7 7 A%, OTA 5B 6 2 MBI
OTA FEB HREIC s LT 56%i8 Lz, 12 @M%, PAHZ V7 >
Z13EE L, OTA FE&L GRS 8%DED Tho7-, N7 EFNAB-D-7
N A —RIEML 2 BEENSIRTTEA Lz, ZOBRIRY VY —A4
ICHFETHABEETHY . B LIZMEOY VY — AL EShizEE x
Sz, Higick 2 N7 2T ABR-D-7 i as Z—BiEtiE OTA OEE
BT IRho Tz, (B 170)

Wistar 7~ b (K, —#£10P5) 2 OTA % 0, 0.5, 1 Xi% 2 mg /kg &
#HC 10 AR D857 5 AR N 53R e S 7z, 2 mglkg &
BHO OTA 58Tl BUN REDOK T & & IS REOEMAFE D iz,
M2 Ry B RE L BUN BE X OTA JER G LV &L oo, #
BEEaL AT — VBREIIKT L, M7 va— A REICEIZ R0
o7z, (B 166)

F344 7 > & (KE, —HE3PL) (20, 0.25, 0.5, 1 XIE2 mg/kg {AHE/H
@ OTA % 1HMENZ 5 B, 2 RO & 57 5 KE#R G- EMHRER D I
ST, HERIFRIZI g, & O RICBIT 5 OTA IBEDN EH L7,
AR ICB W TR TOR GO BRI ME D S3 v/ A2 MZ
HEERGFICERER OCERE 267 2MIBOEINBRO b2 L,
FHF 1T, DNA ARtk OMIAE /3 2N BE N4 U2 2 & CEE MR N
THEELELTWD, BIESEEINE S8 T &R AR IR AL 4 OfE
MRPEENRO B, 2 mglkg R/ H & 58 TILIER SR THEM)IC
H HAMPEELH 5% <, FERE E XTI ERIERENOHBEL 727 R h—
A DN EENICERD BTz, OTA BEEEOBRIE T, BN HR

(PCNA) 2 H&EIZHRAT L THIN L A2 HEGE L TN D 2 & DR ST 03,
fFlig o> PCNA (ZH T S 722035 7=, OTA $-5-5E 0 B g 2 Ol 7> &
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i L7z DNA (2, bR F L 2ADFEETH S 8-OHAG O¥EINITFE O b7
Nolz, 1 mg/kg RE/HLL LD OTA B HRETIX, FERGHE LV REDH
ST L . ﬁ$h)x%w7¢yﬁ%vPﬁ%MLkoﬁ$7»:—
APRFED L5702 AL RAE (Z M2 R TE IS A B A R e 2 kI
WOLNT, EHELITZ m%mﬁ% X OTA IZ X BB HMEIZITFFAE DA =
X LDEEE LTV 5 Al @%r%#é&%ztoﬁwgnn

Wistar 7 v b (g, —#£ 5 PC) 12 0 1% 0.2 mg/kg ik (0 31X 0.02 mg/kg
(REE/HICHY - FERIES) o OTA % 28 HERE NG L=, OTA &5
FECIE, WEERR A DRSS, A RANE I EMENR O v, Bk o
S Il ORAEAIAE DRI SE OTA R BN A b v, ABPiiRd
OFER. OTA &5 TIXME D7 L7 F =, BUN, ALP, ALT Kk
MDA IR ENEER G- OX B X THEIZE S IiE Ot EERITA

B o T, (B 172)

Wistar 7 v b (F, —#£ 10 PC) 12 0 XX 4 mg/kg £} (0 X% 0.4 mg/kg
{ZIKE/EI (ZFEY - FERILE 5) @ OTA % 30 HIFIREFR G- L, AT

ETRENHNONTZ, OTARGHTIE, Fr¥X v (T4) KT e

%/@m¢%gﬂ\%ﬁ%&@bt#%ﬁ_tmfﬁﬁ_%ML\FJ
S—F¥Amr=r (T3), TAIAT RV AR UV ROANLTF Y —/LD
MAREITAEEICED L, (B 173)

@ =7k

=U RNY (WM., . —#E 10 ) 12 0 XX 4 mg/kg ko OTA % 3
WG9 2 e G m e BR 3 50 S vz, OTA &G T, FERGRE
(ZHEARTIREND U, fEEIEMET Lz, FFIECriE . i E & OV
OFGEEIIHM L, 777U X7 2RBOMERIIED Lz, SR
425% TH oI NI L-7 ==V 7 7 = % 0.8 XL 2.4% N L7254,
BIERITZN TN 12.5% X 15.0%2HD L=, (B 174)

=7 MU (WM, MERE, —# 32 ) 12 0 X%k 2 mg/kg ikt OTA %
14 B ERAR G U7-AE R, Pl CIIATF I Oy AR, 28 E M BEAZ
faoiRi, 7 v o —HMildoimiEk (hyperplasia) . %850 & ONFE H I3
HHiTc, BT, RO i, RE FRZEME, IRER, B K
OHEMERDBD DL, REREOEMH A LN, 777U X7 A5ET
X, BEOZENE, BEE Y > EROWD K ORIV RS SRR OB AN 2 B A,
JEIR-C IR T 6 U BRI LTz, (ZHR 175)

=U N (BHBE., B 103) 1T 0. 0.5 X% 1 mgke ko OTA 2

5 JECFA THW T W AHE(IPCS:EHC70) % I\ CHERURE & HEE

s A (kg) fi BHE R £ (g/ W/ H ) B (mg/kg (KHE/H)

7 b 0.1 10 0.100
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42 AMIREEHR G- Sz, TORRE, Bl & NTEOFEx B &L OTA #
BRETRDONIZN, 777U X7 25 L BIEOMSTEE~OF B /5
TR BN T, MIED LDH, yGT KON AT XTI ) F T R
77—t (AST) O _LF QN B UL RS BRI O NFE D 6
nic. (ZH 176)

=U MY (FEINEE. 47 HE. —RE 7)) 120 X 2 mg /kg kO OTA
2N 3 EFIREEEE G S -, OTA FE 50 2> kv — LR CIIfFlEF I OTA
I CTE v o7z (<0.05 pglkg) 23, OTA B 5-#ECIlIfFigi+ OTA &
1% 15.1 pglkg THoTz, T b — LREE el U TR G-BE IR P Ig &
ENARICHEIN LT, (B3R 114)

@ oHF

New Zealand White 7% (—H#£ 4 L) (2, OTA % 0 X% 0.75 mg/kg
Geflkk (0 X% 0.0225 mg/kg A/ H Jaé HSRHES) 7% 60 HH
B b Ide, BREUTALRANE R B RAZ MG K Ol AR D JEJEE )~ & D 3]
BENRO bITe, E£7o. Rl OER, WIEOZENM, M/ NEGEE OTEKL
O M E R, BMEOHERE N har R 7 ORNEHKETH
57 VAT OHEKPBD N, (R 177)

New Zealand White 7 %% (—# 8 L) |2 OTA % 0 XX 1 mg/kg &
ikl (0 1% 0.03 mg/kg RE/HICHY  FE/HIEH ) 2 30 XL 60 A
M-Sz, OTA 5B TIRREBEINOIE K O EFEROK TR 5
7o AHFMMATIZ, 30 BAX O 60 B OTA #5REOBEIZH1T 5 SOD
TR M O 2 7 —BIEMEIEONT 60 H OTA #5-BEOTIEIZH 1T 5 MDA 73
STHRREIC T B LT, BIEIE OTA #5- 30 B #&ICITETIE KR L/\ &
B LT\, REABRICHEN D EAD LIBN A LI, 55 60 HEZIZ
BRI B LR S ONB LT, BB BRI X DR Bl2 @f*%
OTA #5HTIEI Far RUTOEEK DY U AT OIEKRIPFED Hivl,
(ZH178)

® A4 X

v— 7 VR (HE, —BE3~6PC0) |2, 0.1 Xi% 0.2 mgkg KE/H D OTA
WA T v ERNT 14 BEEO&E G SN2, 2 b 0EE UL Tl
BEICZALITR O o 7o, FERRFRORAIC L0 . RS EEIE K ONEAL
PRABE bR 31 DA ZEha b e DY S = v A R/ME &R 5 Rtk
WEED DR N2 TORGE TRO LT, MRERVIRO U SR 0%

6 JECFA CTHW T WA #EIPCS:EHCT70) % i\ CHEEE 4 # &

s A (kg) fir BLHE L (g/ B/ H) EE(mg/kg (KHE/H)

S 2.0 60 0.030
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DIEFXL 2 TORGRE TR b, (B 179, 180, 181)

® 74

7 X%, OTA OFgHEMEIZ OV TR BIESEDOEHWEO—>TH D | 1
7B DU IRME TR R A 2R BN R OB REI L R E ST b, (B
f# 105, 184, 190)

75 (M, —BE8HH) 120 Xix 1 mgkg RE/H D OTA 23 5~6 HfRH
WeE ST RER, IREOHEMN, JRICEOIK T, R X 87 B K O
REDO EFAW RN & "7 EHRE KON BUN BEO EAPFE0 57,
JRIZEIT %5 LDH, AST KO ¥V 7 = Wik FER:EE (ICDH) &M L&A
L7z, MBI L 0 | JRE R OMERE O ERICKIENRFE D b,
UTAL PR O b R HEIC BEAE S e DAL, AL IR IEE NI IS BEAE L 7= i fiE
Fr B ORI & FIBfE L 72 MB350 vz, F£72. B B RGHE K O
TR G BN TR B, HERK O ERORER A BTz, (B 182)

TH (T FL—RA, M, —FE6~1158) IC OTA THRIERINT-KE

(OTB. OTC, A7 7 bFXv v AT, MU=, BUTUIXALDMF
VURONT 7T R ATABE) 2RI UZEEZ VLT, 0, 0.2, 1 X
I% 4 mg/kg fAkF (0, 8, 40 X% 160 pg/kg ARE/HAHY) @ OTA % H#
H L, %50a% 9 BB K68 HEICKEHO T X% 1ET oKL, 5%V
DT ZIZ1E 20kg 225 90kg IZHIRE T 5 4 7> A M, EiLEEI G5 Sz,
PRBE ORI, RERBAAA 1 M0, RERBIAAL 1B B R OZE0#%KIT 3 #
M2 & cgis e, ko pH, FERE, ~~ 7 Uy MA, ~E/Rmrt
Vi, 7 VT F=0RE, BUN, R O ARE. B U ARE, EER
FE. AmEkE, LDHEME, v 2 3 U elikERE#E (GLDH) &, LAP
TEME KON T Z ARGy 4% 787 (a-porcine low-molecular-weight) I ONZ R
O pH, L, BT, FEE, SR U LARE DU U LABE EREE,
A XU RO PAH IBENSHRE S N7, gk OV lgo LDH iF%:., GLDH
TG, LAP IR, ~3F Y 0 —BiEME, ASTIEMHEIEONC 7 va—26 U v
i kB EESR (G-6-PD) 1&MENHIE 7z, 0.2, 1, XL 4 mg/kg @ OTA
VGYERL 2 /e 5 LT REC R T 2 G WP OFREYS - —H OTA K G &
X, TNEh 7.2~8.6 pgkg, 36.2~43.3 ng/kg Xi& 145.0~173.6 pg/kg
Thole, OTA BHITL 0 BEMENGEO b, IHNCERD bl Bmk
X, UKEORINNE LAP 2 & T JREDOHIINT, 160 ug/kg K&/ H EE5EEIC
BWTHEG% 2 [ THRIZ LAP 23538 6 v7-, LAP I3RS Ol 7%
WAL TERY . ZOMMPEEEZ T ERRB I, JRPZ N
78 1%, 40 TN 160 pnglkg RE/H OB GRETH G515 20 HE L HEIC
HINL7=, OTA OHEITHKAF LT, xfRE L ik U C 8 ng/kg (KHE/H &5
FEDN D PAH O RME i KPEHEE (Tmpan) X Tmpag DA XU 7 U T
TR T HEIEDAEICEAD L, RIBMHEENMET T2 2 LR8O 61
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7. 40 pglkg KE/HLLED OTA #5658 T GLDH {5 H E 72 ) KDY
160 pg/kg KE/H D OTA # T LAP {EHEOFERBONRO BN, 8
ug/kg REE/H O OTA £ 5-FHED & JRME O BRI 72 N 23 2 5 0 TR
HE BT DB OFRINAE SN TV, 2o 40 ngke KE/H
OHEL ETIHFAR TH Tz, LB, Hlk & OB 7R A s 5
i S A7z, 90 kg (RERFO B & O TP A Tl 160 png/kg A=HE/H D OTA
BHRHZRB W TR, JKEE(L R O LA A D, BEMEEFT R & LT 8
ug/kg RE/H D OTA #&5-8#£0 9 Jid 4 LT 40 pg/kg RE/H O HmL
FOETOT ZIZB WM RAE R ORI/, ek o g
N OV MG 3 B B v, PRAIE PNITIZRIBE L 72 JRAAE B AR 2378 60 B AT,
40 K Y 160 pg/kg R/ H O OTA B HREZB W TIE, £ TO 7 ¥ OFEfE
WENRBO SNT=(ZH 183) , LLEX V. 8 uglkg KE/H N Y ZRBRO
LOAEL & i 7=,

74 (25, 32 XL 50kg DT H | MEMEARB], —FF 10 XL 12 54) ITHR
THYRFE 2 HWT 25 kg D7 #1213 0 XX 1.38 mg/kg ikt (0.0552 mg/kg
REE/HITHY - FEREED) 2 8., Zofho 7 X IZixFnZ£1 70 X
£ 90 kg (2725 F T 0 Xix 2.33 mg/kg ik} (0.0932 mg/kg AR/ HIZFHY
HEHHE T) © OTA Z#5 L=, OTA H 5T E RO, YL
PRAME OREIE AL, PRI O 50 L OV OB 358 iz, 25 kg D
7% T, 50 kg DT Z I OTA OISR DR HENIRS | B Ry
B & SNTEBIEOBEX,. OTA &8 /W NI 2 TH kg L7232
molo, (M 185)

TH(T 2 RL—A M, —&E 35H) 12,0 XX 5 mg/kg i (59 0.4 mg/kg
KE/H) © OTA % 5 HF & O, 0 ¥ 1 mg/kg ik (59 0.08 mg/kg (A
/H) ® OTA % 3 2>HARNREEE G L, Bl 5 MM KREEESE KOV
CAVEEE DIEMEN TN SN, 5 mg /kg fklo OTA % 5 &5 L7-
BHETIE, WL O DX 7 1 2B W CIEAL RS B RCGHIIE o % & OV AT
HI7RBEFEN A VT, £, ENRMIE T NADH 7 h 7 V' U o A IilE#R
DR TR a T BT N7 U 7 LEISTEEEIEEOK T 2580 bivlk,
1 mg /kg fAlEtD OTA % 3 HREE G LIZBETIL, W< D00 R 71 |z
FUWNTHTAL IR MR b B AR a3 AT ) 72 28500 R OV SR DN FEVEL D AR L 2
RO LT, ITALRME CNADH 7 7Y U U ABTCEER, a VBT b
Z7V VU NBILEER LY ALP OFEEEEMET L2 &b, FH BT,
WAL PR BRI Copr VX —Z AT 5 I by R U TITHREREE
HELTeEBEZT-, (B 184)

7 JECFA THW T WA HEIPCS:EHC70) % I CHERE & HEE

s A (kg) T B R (/@ H) | FEHGR(mglkg R/ H)

74 60 2,400 0.040
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TH (T RL—2A M, —#E480) 120 XE0.8mg/kg AH/H D OTA
2N 5 HERR OGS S -fE R, ‘ﬁ{iﬁé%ﬂﬂ%Tﬁ‘Bf\ PRAMEAE b 2 I oD 31 e

MO BT, BARME M OESE ITITIZ RN A LN oTz, (B
105)

75 (R OWEREARB, —BE 6 58) 12 0, 0.2 X% 1 mg/kg fidkl (0. 0.008
X% 0.04 mg/kg {AH/H : JECFA #2%5) @ OTA 78 5 @& G-/, H
B FER 72 PEPCK K OYGT EMEDOID 2380 Hivl=, (B 186)

T (T RL—2, M, —BE35E) 120, 0.2 XX 1 mg/ke ikl (0.
0.008 1% 0.04mg/kg REIZAHY : FHERHF 7) O OTA 23 5 i ik 0 #&
H &N B A~D BN 572, OTA B 512 LV Tupan DA 72,
TmPAH/CM){EthU (ZHEHEH D HIIN Ko OV S A7 HY 72 3057 PR AR 8 O RE PR

WO BT, 1 mgkg B GEIZBN T, BlEkEIZHB 1T 5 PEPCK
/%fé&@ 2 by RU T OyGTIEMED OTA R GRECH_RTHEIIE T L
7205, & D PEPCK IEMH:IZZ L L o> T2 (Z R 187),

THE AT RL—=RETNHIT AT A NORZHERE, MM, —FE4 3
§A) 120, 90, 130 X% 180 pg/kg il (0. 3.6, 5.2 X% 7.2 pnglkg RH/
HICHRY : R 7) © OTA 2 3 2°H., i< 2 22HMIiZ 0. 130,
305 X% 790 pg/kg filkEFD OTA % 53 5 K HR G- mtEalBrp 324kt S vz,
ARBRICIL OTA &=V U Z FEAET D A. ochraceus % H2FE L 7= KEIN
Wbz, MR, mMEFr &k AL FER N T 2 — 2 OELN 25
HECTRO LN, 5 3DARKRIZIET v K= AN, 5 0 H 1% &KW
BT 1 A% T i@%ﬂi?/ R—=3 208D 5L, RO pH ITAEL 1£E
TLTWe, #6853 A BIZIZEIZ 790 uglkg FEHE GEEICIHBWT, EIZ
A B2 ToORERE ’m\fﬁuﬁéﬂﬂ b B2 AR FERLIR e V2 E@
P72 & OIBATHEEMED TR Hiv, BV CIEIRMEERIIL OEFEN 7 & LT (B
B188), IBMEBRE LT, JV RL—R & TAHYTURUA O
Fl (MfERE, —RE4- 3 8H) |2 OTA % 1 4EfH] 800 pglkg DR ClREEHR G- L7
i e ﬁfﬁ%%ﬁ%i&%ﬂiﬂ@@ﬁﬁlwﬂrﬁj‘to“ ZREVE A~ D JAENE HERIRH K
OB BHE AR 0 B3 7o S HERR S T, OTA 4% 5 L2V IREE T
XN O ORFITBE SN T (B 189),

(3) BHEFEMK - BAAM
OTA DEMETEM: « N ARBRORE RAFEK TITR LT,
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K7 AUV XLV ADENEN - BRAAHBRDOER

58

LOAEL
B | B gig 1 [merke I s mecg k| NOARL | e | s
E /A H
~ v A, [BEF, 5 |50 7 - OTA #%5- 10 #HELLTF 7 <AL (B 191)
ddy . # |~30 D~ 7 ATITEE L O B 5B
(16) JFF Rk oD FE 355 13 56 A= 7 25 7038
L, ffEgR s
o R e eI 0D 3 A A =,
%, 15, 20, 25 KR
30 EMEER T, T
Zh 8/15, 1/14, 2/15
KON 4/17,
- IFftayE O 5 25 i
M (5/15) & 30 @R
(6/17) Beh5-THIM,
~ U A, |{REH, 44 |40 5.6 EFELEZ9ED Y B, 5.6 (Z B 60)
ddy . # | 5 VCIZ s, 9 P
(10) WM D FERR M R
2 VUL b R
BEIE K
~ U A, [REE, 70 |25 3.5 « B TIZB RO FERVER 3.5 (B 191)
DDD. 7 |i# JIEE, 6 PG I R H A S
(20) 8 VLI T HE R T i
~ U A, [IREF, 24 |1, 40 0.15, 6 |- 40mg/kg fAkHE% GHED 6 OTBZ |[(&#] 192)
B6C3F1. |/°H e~ 2 2B go B 7% K& R
i e (% M (GRAAEEE 53%) & S
50) EEOEE (29%) ¥ & 9%E;
ENBD BT, Tefial sk,
Z v by EEIRR 0.021, - 2 % DB DR A 0.07 0.021 9KN15 (B 193)
F344/N., |0, 9M» 0.07.0.21 | #HEIX, 0. 21, 70, A%
i M (& (AL 15 H 210 pg/kg FEDOHETIT M
80) H. 24, FNEN 1/50, 1/51, % 15L%
¥ 5 [ 20/50, 36/51. METI LR,
0/50,0/51, 2/50, 8/50,
Fw b IREIRR 0. 0.021, |+0.07 mg/kg KE#HLL |  0.07 0.021 (Z R 194)
F344/N | |H.90 B, 0.070. OB R E S B o
1 (5) ¥ 5 [m] 0.21 DAL FRAME D HA A
SE. BREE 70 BRI AR,
Dark JREE. 3. |5 (38, 6 [0.009~0. |- 5 ppm ® OTA # 5.7 NI (R 195)
Agouti 7 |6 49 |XiT 9 25 T B RN AR [
v by M D AEE | AEE) 20%, 6 >HEGEED, OTA
8 il #%24E% | T 04 1 DB W o T i (OTB M
TEIEK | (2 4H) B, 9PAREGEED, 5~10%
[ORIE S 20 PEH 4 PED Fr il D& BA) .
5o I B AN FR D B
77
+ 400 ppb @ OTA % 2
FRREE 5 LT BEIC
N INTRD B Te
7,
v b, [REE, 2 0.05 (7 |- 34T 4T (12%) I (B W 196)
F344 ., I |4F v h~333 | BlENSABHZBN, Z
(34) g . DEEIT NTP D RA
FOH%IT | &D OTA ik 54
100 mg/ B (80%) Kb A7
Zy MA | 57,
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58

LOAEL

B | el 5 [ I AR el g i | 5| B
Tx. T [REE, 2 (0, 1 0. 0.041 |- BIRIRHME OZEN &R (B 184)
FL—=, mg/kg (& | FRAOZR VR ORHE(L,
i, 8~10 HE - HEEZ T -BE TS
T #n(6) fig U 72 RS (B

R 0D 12

- B AL R AN T

NADH-F +5 ' U v

LIETCEER, 2T

K SERESRTE M DI

b,

®JECFA #1

® 4 BEENARER (TOX. BEERES)

ddY ~7 A (K, —H£10P5) 120 XiX 40 mg/kg (K 5.6 mg/kg {RE/H
IZFHY : JECFA i) @ OTA % & efilfl % 44 M55 5 SKAE B G-k
AR NS E S vTm, ABRIE TR 5 ERIXEMESIM & LT sz, OTA
BeHRETIZ O IENAEF L, 209 Ho 5 ICIZHFARAaEES, 9 VT2 B FEha i iR
R T 2 DCIZIEAEE M O B RIS S 78 60 B v Tz, JH SO st oD 55 1
OTA &5 O HEETIZRO b >T2(B W 60), ZOFED~ 7 A%t
BB L TCOZNGEEO BRBEAEREICET 527 — X I RIN TR
o o BB SV BB 28 BAEDSENEDN T IR R S LTV o 72(H
B 158) .

@ 10 BAfEENARE (THOX, EBERE)

[ CF9EEE CRIC 2 MO KE G- #MRBR S Et S 7z, DDD v 7 A
(6 W@, —#E 20 P8) 12 25 mg/kg @ OTA Z&TefEl (% 3.5 mg/kg
{RE/HICFY : JECFA #a5) 728 70 B G S -k ®, AEF L7 20 T
® OTA Bt~ 0 A2 TITERO B MG A O Hiv, 0 95 6 PLITidfs
itk OB MRS, 8 PCITIIFfEE 58O bz, 17 IEOX i~ X
? 1 PRz, AP T8 bivie, mEFTR E LT, BRI EROEIE
Ji%. )/A%®&ﬂ%#9?7m/®ﬁﬁ&0ﬁﬁmxiﬁ% b B
DEMEREE Sz, ddY v~ A (., —#E 16 L) & Ho 70 R O
PEERER TIX, 50 mg/kg @ OTA (§9 7 mg/kg AHE/H IAHY : JECFA #a5)
BatefaBlA 0. 5. 10, 15, 20, 25 & 30 HEF G- S, WTFHoOREL
[EIIE AR & U CHEBIAAH 70 3 B £ T OTA TSN Ok Chil g Sz,
Bl K OFFRE D I 1T, OTA FEH% 5% FERE K OY OTA #5- 10 LA T D
VU ATIERO bR o7, B ABIRD BN, ZHIIIERERET
HHA L, OTA HEHICBW THEKRFENZBO bR &) OTA
%i%’%é?é@ﬁki%z%hﬁwot@ﬁﬂ@F@%Eﬁﬁi(HA
% 15, 20, 25 XX 30 G L-H4A. ThEh 3/15, 1/14, 2/15 X%
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4/17 Th o1, BT 2 FIMIREDOIAE TR D oo,
HalgeE D A BB O A B e8NS . OTA #2525 [ (5/15) & 30 H[H (6/17)
BERHICRD HIvz, YEMEERICBITT IR EHEL R 8 IRLTZ
(2R 191),

&8 AUVITFXLUAZEMLI-dly YO ADESREHE

RO g N (%) B A 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)

s oEERICBWT, OTA 52Xk, IR OERMIRIE (BIYE)
R O EiE BRSO 2 S DX A 7 ORGSR S -, Zhbid,
BRI & & RO N RO b5 720, JECFA TIZEMETH D &
FEAR X A7z, BT PRI (L R L 7 85 1338 Do T2, (B R 4,
191)

@ 24 MARHEMILARER (TR, BEHRE)

B6C3F1 ~ 7 X (BEFLie, —REMERES 45~50 L) (2 0. 1 Xi% 40 mg/kg
® OTA Z& ekl (0. 0.15 X% 6 mg/kg KE/H : FHERHE) % 24
A %53 5 K F 53R A I hE X dv7z, BRBRICAE H S 7o Rk
OTA 3K 84% D OTA. 7% D OTB L N9% DX B G b D Th Tz,
40 mg/kg IO OTA & HHEZIBNT, (REHMAHE T 25% K& OV T 33%
M S, 2 TOREC, RME LR oA (hyperplasia) Z £ 5 B IRANE
OFERIVEIER 2 R L 9 2 BREENRO bz, A5G EOMIZE OTA %
FeH L0 IREE L el 2 & BRDIIERNE N> T205, HED T5 M X
VIR E D o 7o, OTA HEFRNANE 2 B E S 72 BREE XX 1 mg/kg falk}
D OTA B HHETIL, MERE S HITEIRIZN AITRO e h > 72, 40 mglkg
fAktd OTA # GO~ 7 AT, 21 7 H B USRI BIEORIE & £
WZIRAME BRI B E DN ANGRO DL, T OFRAMEL, £ E
AU 50 PEr 26 T (52%) KN 14 JC (28%) Th o7z, EMEOIRENFEAE L

8) JECFA THW T AHE(IPCS:EHCT0) % T8 B % #E i

fif A (kg) T R (/@A) | B (mg/kg fRH/H)

~ A 0.02 3 0.150
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72 26 PErp 9 JLI\ZHEMED DB AT HivTe, BBBITRO b o7z, [FH
Hapf~ v ADOBIRIZIEZRIIFE O SR> T2(Z R 158, 192), FFHIE
DFEEBARE T, XPHARE & bhig U Clff~ o R ISHEFHIIICE B 72 MM 2 H i
7o RBRICMH L7= OTA I21E. BERNDOREN AME T%é«/?/%?ﬁ%
ELTI%EATWNDZ LEERTDHE, FHOIL, TOMEEHOTREM
IEETERNEE X -, BRI T B RASEE LR 9 IR
L72(ZH 192),

RO AU XU AFERLTI-B6CIF1 T O ADESFKAELEE

MR TS T 1 U
mg/kg ik}
HE
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

DRIV THRERBI A 18 DA B 04 FRIL, *THREE. 1 mg/kg ikt
&U40m%@@W®(HA&ﬁﬁukwT%h%h6W67&@Hﬁ%%
Thh ., BHIECE2EFREOETIERO N7, REEELD 1
mg/kg filELD OTA B HHETIX 40 A B £ 0 B 72 PAZEME DB RZRE B D
FIENHZLITZ(Z 192), 40 mg/kg fkED OTA B GHECEGFENE L 72
ST JREIE, OTA 2L 5 7 T ABEHME OEFREZS LY OTA NiF%H
L72iE M RAEREORKR E L TOLRIEICE D EHEIN TV DL (]
197), AFERIZONTIE, FE~T7 A0 ORBIC L HEEN, BHEORE
PEBICEE G L2 ATREtE D FRH S LTV 5 (R 198),

@ 13 BEENARER (Tv b, REIBOERS)

F344/N 7 »  (MERE, —#E4 10 P8) (2, 0. 0.0625, 0.125, 0.25, 0.5
NI 1 mg/kg RE O OTA (MEE 98%) % 13 W], 1EEIZ 5 EIOMHEE T
sl G35 TR KEEZEE Y 2 7 7 A (NTP) (280 T
N, REROFER, BHFHMUENHONCERD N, Fi-, B, DEEO;
MDA RIEEOHIN, MIROZEE, B LR OERE, RIBICK T i, &
BEMIR OW A ENEO bz, OTA 25 L2 TH T v FOBRICE X
AR IS F B AV, B N S OVBEE A1 S oD JRAMAE 5 73 D R A b B2 A
@@%%%m@%ﬁﬁ@0&5m%@%%%£@&giﬁfi PRAE Rz
AR DBEIE S VDB BV Te, BN AITRO IR o7, (B 193)

\
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® IMAMEILARE (T k., BHEORE)

F344/N 7 v b (MEHE, —HE4S 16 08) 12, 0, 21, 70 X% 210 pglkg ik
EDO OTA GHiEE 98%) % 9 H. 1HEMIC 5 BIOMHEE Tl D& 592
PR R O DN AR Y NTP (W T HNE S iz, mBROFER, 70 KT 210
ng/kg R D OTA F 5 REDMEMES TIT, B REE XIS R 0 & 22 ko
BoMEZ RO R E 2 RS BRI (AEMIRAER) 2o b, A1
AIRRERITIR A ERAZIR < 2348 U, FRICEBESE R L oA JRAE 12
S BB, HEEOBINIFES THIN L7z, 210 ug/kg (KEKSEEORE 1 [T
(ZPRADE R IR IE 2358 D B Te, MERET »~ MZIRANE MR OB RS 7 B
AUy WAL IR, RN IRE DB ST, (R 193)

® 15 MARFESLARER (Tv b, EHEORS)

F344/N 7 v & (ME#E, —HE4 16 05) (2. 0, 21, 70 X% 210 pgrkg &
ED OTA (HiE 98%) % 15 A, 1AM 5 [l OMEE Coifilie 0 & 53
5 M R OFEN AFRER A NTP IZB W TCEM Sz, HMEBROMEE, 70 KO
210 pg/kg RE D OTA B 5-HEOHEME S TIZE REMIUDZE O biviz, RIE
BT, &5 3 BED OIRIEMREOIKN N MERE L bICA bz, JREDHE
ML, 210 pg/kg REBGRE T, LLEOIK FRA LT, ITALRAME MY
DRIAAFNC D DA T =24 Wik AT L OREREZ L 0 [RIBHERE DX
THRROLND Z EDREINTWD, 210 ngkg RERGREOME 2 [LEW
70 uglkg REEGEEORME 1 VTIZB AR NN oR 5REOREC 1
PLg " DRI ARIE DGR D BTz, (MR 193)

@ 2 FRHEIPARER (Tv b, EFHEOKRE)

F344/N 7 v b (MEHE, —#E45 50 L) &, 0. 21, 70 X% 210 pglkg K
D OTA (Wi 98%) % —MRIZ 5 [FIOSEE T 2 MR O &K 57 5%
PR OV S AakBR s NTP (28 CTEEfE Sz, sBRofER, UIFICit Lz
£ 912, OTA 1% F344/N XL OMET »~ MIBWTH LR NAMEZ R L
7o (M 193)

Z v MImH 2 EEZESN, B0 13 BRI EIE, Z0%i3mE ] KE L
BEEEN S SN, SRR OKITA BEBILE Sz, BBMEREENZ
15UEDT > FA, 9 KN 156 MHKIZERE ST, 210 ug/kg KE O OTA
WHREICBWT, T v b TIT 18~T7 M O/IC, DT v b Tl 6~89
HEOMITARED 4~T%WRD LTz, —IREBIZEITA OGN R o7, 1
RIS DAL F o OFE R, EWFRICA EREZETRDO LN
72Tz, OTA 52XV JREOHEN & LLEOIK TR Hiv, R Z B
T DREINMEN RN A DTN, BB RE DB LIZED R o7z, 0,
21, 70 XN 210 pg/kg RE O OTA HHRET, HEZI T 2 B IRIE D%
AT 1/50 (2%). 1/51 (2%). 6/51 (12%) K O* 10/50(20%) A ONZ B
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AR DA X, 0/50 (0%). 0/51 (0%). 16/561 (31%) T 30/50
(60%) Toh o7, 70 K210 pglkg RE D OTA HHRET, BHIIAARIE &
IR A A DR T A IR, A ER 20/51 (39%) KT 36/50 (72%)
Tholz, 210 pgkg REDO OTA £ 5-HETIL, B0 NRIE S OV HE R 23
BEHAE SR OB IR IZFE D BTz, ok & RO RTICIE T XITHASE DR TE
DIFEOEIL, B 5 EITKIF LTI L, 210 pg/kg KER G CIXAEICHE
L7z (0. 21, 70 X% 210 pg/kg ARAE O OTA B 5-HE T, £ 7, 19,
23 XL 26 L), 70 KT 210 ng/kg (RE D OTA & EFEIZB N T, AHFHD
B NE SIS DFEICER L TWnWbd EE2 o, SEELEET Yy hDH 5
AR SR SN BRI E NN OHK 5EET 15/23 (65%) & 18/26
(69%) Thol-, BEMEONRAZHE L TWET v MI, EREFNCETT
LEINE o T, BRBIEONAEA L TCWZEESX, ERRNIETE LT
v N TIX 70 KON 210 ug/kg (REHR G- TEIZH 3/8(38%) K TN 11/15(73%)
Tholcd, & RICEFEINIZT v F T, £EREH 07 (0%) KO 3/15
(20%) TdHh-o7=, —F5 T, OTA % 21 pg/kg KEHRG LI-REDOHET » F T
X, B0 OTA % 70 R 1% 210 pglkg RE#RG LI-REEFIBRTH
ST B BT, BIRICAATRD b hotz, METIE, BHaR
i & BRI O A 1T 0\ 21, 70 XN 210 pg/kg ARE D OTA #% 5.5
T, FNEN 0/61 (0%) . 0/51 (0%) 2/50 (4%) MK O*8/50 (16%) TH
>7z, 7 v MZBWTOTA IZ F SR X, FEICH AN
AENCERE LTZ, OTA % 210 ;,Lg/kg REHKG LT v FTiX, 2%
FLIRBRHERRIE S FE 60 DAL Tz, FLARBRMEMIE DR ABERE 13, SRR OMRH &
BHRED 4~5/50 (8~10%) & Lthigd 5 & 14/50 (28%) & mnro7e, FHEE
BEOBMEREILTEE L TEBRICBEFRT 2D Th o7, 13 RO Tk
BR7 > RIEONZ 9, 15 KN 24 22 A 0@ ERER 7 » MZEBW T, 70 LT 210
ng/kg IR D OTA FGHEDOMEMEZ . BB SUIMHFEAIR DEZ & ZEEIR DR /)N
REFFORZRRME FEAE CAEEAIIER) 2380 biiz, (B 193)
JECFA 2B\ T, 2@ NTP i RICOWTHRET STz, HEZ » RZ
B2 BRI, 70 LN 210 pg/kg KE O OTA 58 TEN
Ziu16/61 (31%) KU 30/50 (60%) THH ., ZNLLTFOEHERGHT
ENANED NIRRT ERER ST, HET v b OB’ A5
FEITAR <L 21, 70 K TY 210 ug kg RE O OTA #& G-HETEZE 4 0/50, 1/50
¥ 850 THoT-, BIEREIL, 2 TORGHOMETRD L, BHEIC
i U CH ARSI LT, T > MBI 2 ERREIL 70 XY 210 ug/
M@&”%ﬁf‘@a&m D BT, FURARHEIRIE X, £ TCOMED OTA &5
v F D 45~46% T Hiv, OTA FEH G- OXHEE L U A RIS E WIS A
Tholz, BT, NTP ORERICH T 2 BWIEAN L B o — v, FEEHAL
BEE SN BN B DITAIRME S3 /AL N THDH Z &R I,
2 SN - S ARBRIZ I DA TFRIET R & LT BRI K OB R
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L 7= BRI O X 2 RS S3 &7 A v b OFEME & ARREE DD
Hivlz, ZOZEiE, ML HICH S HEMGERE R L2, 16 BIH
TN 13 fFRBR IS B CTREE AME M & 5 T RS 1238 1T 2 R AT Ze ftlia
FE. MRS R OTE AL K ORI E BT Bk & £ o 7 4 HE FLr M IE o B8 N 2358
D BTz, VD OBEENL & 2 FRIFR DR ATALITAEBADGERD B,
FNAD AT = XN T B AR L B 2 b=, MEFER 2 FT Lo
HTIEIAFr & sive, BENENFIZED D Z OIE0OIEEBEM:O F 72
P, YRR U7 BRRANAE . A RBE R L Ot RS TH D |
%Hﬁ PEIRAME I ZREL D EZ »~ MCBIZF IR O b, BHE (w471
T LA —2—) O OTA N, B MLy % S T3 L (B HEREED 74%) |
BRI I XIRIE L 0 2 <R BT, BRI R A G IR E L,
PECRGEICHEST LTz, 88 &38R - T, ROBOFRBA Z2Rm 9 H[H 2378
D HAL, R EAEE CEERE L, B 50N %t@ﬁlk%z%ﬂé# 2
tdolz, Zivh OTA Tk %éhé#h@%ﬁﬁi IEBEFEYE

7 d-UERRV B uaRL e ISR S A B EIEEIC %L%irbéf%‘ﬁ&
XR72 > TWD, ROMMETIERREE 2R >EMIE, 7E=22 B, THIR
HECHERINDDAEHUMER S -T2, 7E=V UBROMEREIL, A7
74 Y IARERH O E N LN R0 L HEEI N TS, OTA 2
DNA [ZE#{EH L T2 ARt S 5 2 Sz, JECFA Tl OTA OfEE
DFFFEATI =X LD, DNA & DEZRFUNMI K 2008 9 I A TH 5
&SN, (R 158)

NTP OB R A L, £ 10~F 12 1T/8 Lz, YikakBric T 5 1
7 v N OBEE A RS L L7 NOAEL X 21 pg/kg (A #  LOAEL 1% 70 ug/kg
KETH-oT,

L

K10 HDOIVDREZYMIBIFEIFV I XD VAICKEERZED
FH A MED LOAEL K& T NOAEL

s i LOAEL NOAEL
%btl:@*i ,';‘r!/é;s nihgﬁ/ﬂ;q FEﬁ (Hg/kg {ZI:E) (l«lg/kg MXE)
Z v M2 SEALRME R 90 H ] 62.5 BREET
DEREZ 9 K15 7> A [H] 70 21
R Mg 2 4E[H 70 21

a: OTA5 HARMHIFEO#YS  NTP (1989) LY (= 193)

K11 AV XLVACRELERS Y MCETSERAROELAHERE

OTA ¥ 5-%
(ug/kg A HR)a 0 21 70 210
B (%) 0/50 1/51(2) 51/51(100) 50/50(100)

a: b HAAT2EMMHER OIS NTP(1989) LV (&M 193)
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R12 FAU9SEFXIOUAIZRELEHS Y MR T5BRBESOREEE

OTA ¥ 5-&
(ug/kg RE/H)a 0 21 70 210
iEHCA) 1/50(2) 1/51(2) 6/51(12) 10/50(20)
R E FP<0.001 P=0.669 P=0.023 P<0.001
DV;?7“’7@ P<0.001 P=0.669 P=0.053 P=0.004
=T A K
23 A (%) 0/50 0/51 16/51(31) 30/50(60)
HEMmFERRIE P<0.001 - P<0.001 P<0.001
OYAT 4 w7 H i
s 1 P<0.001 P<0.001 P<0.001
Ji fiEE
B O A 1/50(2) 1/51(2) 20/51(39) 36/50(72)
(%)
MERTE P<0.001 P=0.669 P<0.001 P<0.001
REA7AY7E b .00l P=0.669 P<0.001 P<0.001

T A b
a: b5 HAAT2FEMMHERE &S NTP (1989) Lv (&M 193)

U A7 FHE O 7= DOBIMER 155 72912 JECFA T, NTP 7 v b
OTA B ARERT — % (B 193) 2 T_rF~v—7 F—X (BMD) &
NZ XY | EEMZRFAND T S 7z, BIRAZ R & LR ATKT 2%
K OFEESZ M E LT, HEZ v NEIRICE T D5 & 23 A OFMA TR AHE

(#£12) PHE-SET V7 ORbE YT —X & Iz,

VIal—ya s REEER#S (EPA) © BMD Y7 hY =7
ver.1.4.1(ZH 1990 HWb e, SEED Ny 7 75 7 o RIEABRE L
85 U 72 M M OV A D FEAEBETE D 10%38 126 LT BMD1o & % ® 95%
{E4E FRRME C& 2 BMDLio OfE2Y, 250 [EOV K LEHE (f 71— 3
V) BATHZEICKVHEEESNTZ, R L7ZET /LD BMDiy & BMDLqo
DfEZ ., BRI HHEHMEE & HITRK 13 IR LT,

B &7z OTA @ BMDao fEil% 18~33 pg/kg A&/ H ., BMDLio 1% 15
~ 25 uglkg (KE/H OFIFHITH -7, A L7ZET /119 O BMDiofEI% 30
ug/kg KEE/H T, BMDLao i3 25 pg/kg K&E/H TH 7=, Lizn-> 7T,
Ko Bz BMDLio fEIL, BATORPLE 72> TWB T XZIZBIT HEEMEE
%%kLkmeL&%@WEﬁuﬁﬁﬂﬁgEW@@%%WEGWWD
REDT=DIZBWT 5 HF A (Point of departure: POD) & L TRV ME &

9 BMD Fi:1T. 5 FREEIC K L 5% 1T 10% CHREMITRITN -8 T b 5 DR AT RE /R K (X

VI — I RO R E R T I E NN TE DRI O E R GDERT — X ICHEAT 5
FETINIFESNTWD, AE-GRHEIZBW T, EEMRGREO DI N ARERZ L XY,

fRFERZE D7~ NOAEL & LOAEL FHEORE L LTRE SN (EBMLYWE et v 7
Z X)), BMD @ FRfE (BMDL) i%. BMD @ 95%{Z3HE X ANZFEYS 425 FRZEZWL T\
b, FIRMEZMAWDZ Lid, ZORBROFORHEN S 2B EIC A, EIR LI F~— 7 i
INREE A2 2 70N 2 & REE (95%[EHE/KYE) + 2 2 L2/ 5,

10 2SN ORELBREDFERTH 2 pENAEIC 0.1 LV K& XENVNSNIFEET VO
HWARENRBGFEEZOND,
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X2 5oz, (B 200)

&13 NIPOHBRAISDHF344 S MIBITLHBRESEHREREICEDC
BMD,, % Uf BMDL,, &1 (JECFA)
BMD1o BMDLi1o

T AEC e AIC x2 Pl ugke KT/ uglke (R
() H H

Full model -71.61

Gamma -76.36 0.02 158.7 4.91 0.03 30 18
multi-hit

Log-logistic -75.57 0.05 157.1 3.46 0.06 32 21
Multistage -77.29 0.01 160.6 5.96 0.01 24 15
Log-probit -75.05 0.09 156.1 2.64 0.1 33 25
Quantal-linear -77.74 0.02 159.5 5.99 0.05 18 15
Weibull -76.68 0.01 1594 5.27 0.02 28 17

Reduced model -120.77 <0.001

AIC:TRMIGFM B UEDOR TET L OFRILRE, RIS WVITZIDRRVET LV E SN
%,

NTP (1989) »F—# LV, OTA % 5 H/H T 2 FEfmEIR 0% 5, EO—HE2kZ,
(&M 200)

PO - BAREHEEMHES TIE. EREMITHBIT 2B AEEIT OV
TZORIZARINIZHEERBRER L ZOTLEa— LR, NTP 12k
F57 v heERWERERT, BAAREE L CHEMBEN RIS, KbIK

WG ETRENAUEENRED HILTWD I EDMER S 1L7-, BMD =D A
287> TE, NTPDOZ v h~0 2 F i 5RITE s ARG ThoHZ &
NH,—HBY7=0 O ELE LTHTEORSEMIEZITY) Z &L L,
KETEN7Z EPA @ BMD Y7 bv =7 ver2.3.1 IZBWVWTETHDET )V

(Restriction (ZBHT 2R EN H 5 5A 1L on KON off O SAMH) % VW THE
Hr L7=%E S, LogProbit (Restriction : on) &% U\ LogProbit (Restriction :
off) OWMETANEE LTz, MEAET /LD D b b{KVy BMDLio % 5
L 7= D1, LogProbit (Restriction : off) €7 /L & 72 V) . BMD1o I 23.7 nglkg
{KE/H. BMDL1o % 16.1 pg/kg (AHE/H TH o712 (£ 14) ,
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&14 NPOEEBNMCOHFM Sy FMIETHEREGREMEICE DS

gL

Power Slope BMD1o BMDLio
5V parameter parameter AIC p il A nekgRE/ pglkg KE/
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 BREI A ARER (T v b, BHREOKRS)
EHEOTAK G T v MRS T 2 FBN MG A DB L EET 5

H

)G, F344/N 7 » b~ (e, —FE5P8) (2 OTA 23 0, 21, 70 Xi% 210 pg/kg
RE/HOREE (NTP I2X 5 2 FEBR CTHWb 5 58) T, 14, 28
X 90 HH. 5 B/ TR N $ 5 S 37z, MR A K QR ORGSR 13,

mHETLYZ LT F=rv o EREERRFTDOY Y Y — L

N-acetyl-B8-D-glucosaminidase (NAG) {EMENMENTH LD HEIZ LA

L

22 L B TIEBEE A R THIE A Do 7o, MREIZS VT,
70 puglkg RELL EOFGHET, OTA FHFENELE O FEAFNL T H 2% B lshb E o+
JE AN O R AE \Z B REZ A S ONESE 72 & DAL TR b, Fiz,

70 nglkg WELL LGRS THE K O RHIAFRIIC 55

7 MG i

DR BV, £ OFIHITRERAR D O BESNESME ISR b, 21 pglkg

RHE/ARGHEOBERE RIS I EN LN R T,

ZORERD

NOAEL (% 21 pg/kg {K8E/H TH -7, OTA THEH S5 HIREsE Dk
ERERGTERR & ORNCH LR MBENR A DN 2 En b FHHE O MR s
DIEED OTA ORNBAMEICEFBERERHZRIL L TWDL EE X, (R

194)

Q@ 2 FHENARER (Sv b, EBERE)

Dark Agouti 7 » b (M, —#£5 %) (Z 5 mg/kg it} (0.25 mg/kg (AH
[HIHAY) OFIfTOTA % 3, 6 XTI M AL L, 2 FERIBIET 2 &4t
IZ 0.4 mg/kg fkt (0.02 mg/kg (RH/HIZHM) OFET OTA % 2 FFER#
Hof BBV R ER N S -, RBRICIZA THEY (OTB % 5~10%
Gte, N=VUVEEEY R =UEEEP) BSHVWSNZ, b mgke fE
D OTA BEHECH T DFENARIT 20% ThH o7, 6 PHARGHTIT1IED
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D BRI A AUDS, 9 2 H B 5-HETIE 20 P 4 PEd F 71D B figelZ 23 A2
PO BTz, OTA G4 T # M T A £ TORMRIIMI. %NWLT%O
72, 0.4 mg/kg fiELD OTA % 2 FERNREEE G- L7 BEIC RN TR HivT,

Dark Agouti 7 v MZBWTIHEEMREEE X LIV, 2&9%5%@ OTA H&
(%, NTP ilBr O HEHMEHEOK 2 fFICRE S 4L, FHHEIL 50 pgkg 1K
B/ HNOHREY | RIREEITlL 20~30 ug/kg (KE/H TH - 72, (B3R 195)

2 EMENARER (Tv b, EBEEERE)

F344 7 v b (Hf, —H#E 64 P0) ([ZIKED 333 g (2725 £ TIL 300 pglkg
KE/H, ZD%I13 100 pg/Vo/H OHET 2 4 OTA (OTB % OTA @ 5~
10%gde, =V U gty MY = 3E%7,) NEERE SN, K&
® 18 AL, Mt OTA JEEIL 8 pug/ml & —EDE & 22 o7z, BRI
KE# T2EENLRD B, 1FEAERT T OB AE Ll-, IS
(3B OB REITIEA L TV, W$#85#T%ﬁ&—xﬁzﬂE’
BTz, BRERIEL 1 PCICRE O B, B S RE L Tz, 2 RIS
é%@%@%@éiZWﬁﬂ&M)&Uﬁﬂ%ﬁ@%@%i%%f%oto
OTA ZiREFF G L7\ W BEHE (30 IT) OBNBIC S AT A B 7o Tz, Mi%
AERTIX, 7 v OIREN 333 g 12722 F TiX NTP 281 D303 AR D
G EO 25 72D HEO OTA 2NEEER 5 Sz h3, Bl o AR
LA OB G XA NTPEPARBOERGER LV AERICD o1,
(21195, 196, 201)

O 2 FEFILARER (v b+, BEEERE)

F344 7> b (—#£ 34 J5) 2 2 /] OTA (OTB % 5~10%&tr, <=
VUVEREY N =R EET,) NREER G SN, Ty POKEN 175 ¢
\Z72 5 FTO OTA H&I1Z 0.05 mg/kg (REH/H Th 72, BIRICH AR D
ﬂt IZ 34 PC 4t (12%) TH Y. NTPIZHiF B [E UHED OTA il
OB G LD RDARBAER (80%) L bhehot-, (B 196)

@ 2 FRRHLARR (T4, BEEERS)

74 (W, —BE 35 1T 1 mg/kg fEVHD OTA (25~50mg/kg (AH/H
() 75§ 2 EMIRARG- SN, BRATRD BN -oT-, K53

MABZIZIE, WL OO R 7 8 B W TN RE BRI R AT 722
%ﬂa&@ﬁaﬁ TORFEAL RO STz, T OBEITETIE T, 2 FH%IITREE
OFT RN ENZRFFAIZ A DAV, AL RME ICHEEZ (L R O N E T, ZE
g L7z PRAIE O F A IS HER ORI G D vz, BARITRE D b
PR T2 IR TIENADPH 7 b7 ' U v AEclig#% . LDH, G-6-PD
FQaZ Ver—1N7 4+ A7 57 X —BORRIEED R T L, 2 b
DOEFFIEEOIR T O®PHIL, RPTH 72 RAE ZfE O & —H L T\, (&
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AR

(4) EBEHRESMH
WL OMDFEA T

106, 184)

v M RO~ T Rk B R IR
EEMRBROTELRLDOEE 15 ICE L DT,

K15 AUV XLV ADEERESHHBROBER

BIZOWTOMBRTIE, OTA e zEmEL, 7
MR QMR TR R ST D, OTA DFE

@z%@f S e B IEOAEL IEIOAEL i
Bk | O EH mg/kg mg/kg 2 RS
I el Wl W KR | /)
v A, FEAE T 0. 1, 2, | - & TCO&KERET
CBA, RIS O 4 -
EHR(10) | 4E4% 8. 9 (72— < IEHR 8 XX 9 A S
H 4T 15 -2 iih) A GRETHIED & 202)
H., [T 2 PRI A o %
~14 A TERL & TERR AL E
~ A, FEAE T 0. 2, 3 - fR R SRE B m D 2
CD-1, 1REH. IR (&% | F,
T 8 HHEIZH 7B
(10~13) | 5L, 18 H A1) (R 203)
ERei & EAH
#)
~ A, | FAETEME, 0. 3 « JNINE,, 3
ICR. #F | JEEN, 4
I B 10 A H (B 204)
25
~ AL | FAEEME. 2 - PR KR, 2
B | EEN, (NaHCO
EEME | R 75 BA 3 W)
WD SE < &5 (7;5(@!@ 205)
7 A
T
T b | FEAEEME. 8 K19 < B Rl OB E KO 4
Wistar, | fEFEN. 4 HHEIZ TR 231 C
IR ¥% 8 HEM 2.5,8~11 | {#£H iz, RH#)
(12~20) | 65 HHIC Wi b 2,
1.2,8~13 | - fRIROWRIED (B 206)
ER=] BN, SEHINR TR
0.83 i | EHRITIKE.
8~15 H O E B
HIZ0.63 | 2
S~ | FEETEME, 8 &N - (BB, N/A
Wistar., SRR HHEIZ BRE, kEERE
TR TEIR 8 ~ 2.5, 8~11 | W,
15 H HAIC
1.2, 8~13 (ZR 207)
HAIC
0.83 Xix
8~15H
H1Z 0.63
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By TEE B b Beh & LOAEL | NOAEL
@ | "0 1EH (mg/kg (mg/kg 2 ISR
1) ik, W | mg/kg mg/kg KE/R) | k@A)
ikt RE/R
Ty b | BAEEME. 0.25, - AMEENETIEE 0.25
Sprague | FHFE O, 0.50, R4,
-Dawley | {4 6 0.75. 1, | * &2 TOEE/RT (B 208)
iR ~15 H 2. 4 X | IROWLIL AR E
(10) ) e
F v by | AEFEENE. 0.289 cEROWT T 0.289
Wistar BN, 2,4, —+¥., ALP KO
5 H(5) | 630t 8 JGT FEHE DR, (B 209
f TR S
A ALR T A TR 0.1 - RIR OB, i, 1
Sprague | filf0., . BRI
-Dawley | {14 6~15 (B 210)
. IR H
(6~9)
Ty b | BN, 0. 0.125, | - 0.5 mg/kg &5 0.25
Wistar, | BN, 1R 0.25, Pl CHE A
1ER(10) | 6~15 H 0.50, T, LI o> 1
0.75 i, (B 211,212)
- 0.25 mg/kg ¥ 5-
P ECHERIRR
F v b, | BTN, 0. 2.0, - SOKBESE, FHE 2.75
Wistar, | S@HlRE 0. 2.5, B,
THR(10) | 4T4R 6~15 2.75, HaL=7 . PIK
g 3.0, 3.5, | U, EE, B 213
4.0 TR, BRI A
A,
AV SAETENE, 0. 0.025, | - fRIVEIRE & 447 0.10
New TR A 0.05, fe R Es | AT
Zeal TR 6~18 0.10 AL, (B 214)
White., §]
TEHR(5)
Holstein | BWN&E 0.2.  PREE IR IR AE 1.66
IR 3-6 0.75, IR R
7 H 1.66 S, (B 161)
(1)
D YR

MR8 WIX9HE (BReEKZ1HBETS, LFRIL) @ CBA~TU A
(—HE10V8) [Ca— 2 imiciEfiE L7 OTA 280, 1, 2 X% 4 mg/kg KET

e b3 5 RAERTRMRBRNEE SN, EIR 19 HBICE&Z L, BHEER O
ROATE, EFRIEORE, WIRBLZ CITEE S A Sz, 4 mg/kg
RKEDO OTA Z 414z 8 13 9 H BIZH G- LIEREIC BT IR IL O T HRITZEN
A 17.83 X% 222% Th o7, AFREOKREIZ, HEKEFEOIZHED L,
RHPRBEE U CIRIBEZ40R 8 iE 9 ARG LB TixEnEh 1.04%=
0.02 g XX 1.09£0.02 g TH-o72h, 4 mg/kg KED OTA Z L4 8 Xi% 9
HRICHEE LEBETIIZENF 0.93+0.02 g XX 0.62+0.02g Th-o7=,
4 mg/kg IRE D OTA £ 5RO HNT- £/ B O, Tk 8 UL 9
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HH® OTA 5B TH~L=T NZ NN 10.4% (7/67) i 89.3%
(50/56) . /NIRERSE DS 6% (4/67) X% 26.8% (15/56) . ARMEBAZIANS 6% (4/67)
I 16.1%(9/56)F & D & T OVEZEHZY 1.6% (1/67)  Xix 41.1%
(23/56) Th o7z, PEDOIBIICOWTHITE R & 7T fE R, %“ﬂ*&o
Mg icB T 2manBo oz, ZNOOREOREIT, HEFTOFKE
AFTEE OB OALE M K& S OFE R IC X 5Huﬁf®ﬁ'ﬁfé®7,\ SN
EZpEeELZEIN, &5, KB 2 BAl, ik 2, 4, 6, 7, 10, 11, 12,
13, 14 X 16 H BIZ 4 mg/kg (KE D OTA % ik 05 L, 1E4E 19 A
HICRHAR R ORI ABIE ST /ER, IBIE~ORET2TOREGH THRD
LT, iR 7 B BRGHECTIRBSEE O A E RN, 4R 10, 11, 13
KON 14 H B &S5 CHEZRIBIREEORD AR bl R 9 B HikS

FHETIX, B ESOFENALNCRD bz, (B 202)

CD-1 v~ A (M, —#E10~130) |[THHZ L RXIJBERELTIHEA
 26%. 16%. 8% I 4%%@@#5@1*%%&@5¢&Wﬁ)§¢L:T%E&éJe}
T. OTA DUEFIEMAEICRBIT 5 X2 v NI B RZ DEBERH 5N, T
B8 HEIZ, 0, 2 X3 mg/kg RE O OTA Z B a0 &5 L, REE)
YNFIENR 18 B RIC &Nz, OTA 513, B OB EIZHE L7
oz, OTA FEEGREOREMIT, WThoX o X7/ THHTHNTR
mole, 3 mglkg RED OTA B H5HICBWT, 26%, 16%. 8% KT 4%
DHE NI EREEAT HEE BRI S E 780 OTA B 5% 48 FERILIN
OREM O THEIT, ZNEN5, 4, 1 KD 14 L Th oo, RIEOAEFR
1%, 8% LN 4% D # > /37 B EEBEHREHZIB W T OTA B 52 L 0 AEICHED
L7z, OTA 285 L7220 26% % /87 BB R GHREE) KON 16% 4 v
R ERBERICIR R OINETF LA SN0 -T2, OTA O HEETFHIC
S F BT DOHENMDZED B, %@% BAEEIL X R BHENDIRNTE
L7 OTA #5128 FICERFEOEFEHX L OEEREENA LIV, 4%D X
NI EEEIEET illﬂlﬂi&w% IZAROFENED T, (B 203)

#4710 H H @ ICR ~ 7 A2 3 mg/kg IRE D OTA % BEFEN& G- L 7= # 5
EENTHE T A (—EE6 L) OfNERIT. OTA 25 LWREN G
EENTEY T A XD EAEEICDRLS, RKIBEEOREIIIAEEIZSHE)N T,
FAELUT/IMIEICOWT, 6 @i T a—nr v RN F 7 20 E BN 2
ITole & TA, IR FEIZHB VT, OTA 1288 SN/ Tld, OTA @
BBEDIRVWKEE LY =a—a Y72 O F T 2REN D7 < PR
BRRZEE DO E AR Z/R L Tz, (B 204)

ZIIE/ M NIEE (Pdn/Pdn) ~ 7 AZI3EE K (NTD) 28 13.2 %D
HETRD LI, Pdn/+OMiEZ A L%, 4R 7.5 HIZ 2 mg/kg K
HEHD OTA ZIEIENE G U7 fb R mi s KIB OFAEBEIL 51.6 %I2HIN L
2. (=M 205)
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@ v bk

Sprague-Dawley #L4z7 ~ ~ (—#E 10 E ) (2 0.25, 0.50, 0.75, 1. 2,
4 XX 8 mg/kg D HE T, ik 6~15 HH £ THH OTA Nk 0&ks &
iz, OTAIZ X 22 MHETITBAENRHENTH Y, 4 Xt 8 mgkg @
OTA BeHRETIE, 2NN REMW 1 P 10 PE233ETE L, RIS
Tz, 1 T 2 mg/kg @ OTA % 5-Tid, REEMIC IR R S e )
ST, WITRIN S 7z, 0.25, 0.50 XX 0.75 mg/kg @ OTA #5-TiZ.
Tz 20 H H1IZ 0.75 mg/kg B G-REORENMY) CTha O WA G L 72, 0.25,
0.50 1% 0.75 mg/kg & G-REOREN ) B2 410 20 H HORIRIZET=
v hur— L X RENME) -T2, 0.75 i 1.0 mg/kg #5EEORE IS
BRI E AR T, ROEIT, £ 96 L 5 PL % 28 L 16
PEIZFR® Hi7z, 1.0 mglkg #5- TIXZETMHIR L Tz, OO ERE
k& LTiE, 0.25 mgkg UL ED OTA $5-8CHEEFEN 22 MrE o ih &
OB D E OFRAREN A BT, (B 208)

Wistar 7 v b (. —FE5J0) 12 289 mg/kg (KEDHET 2,4,6 XL 8
[ OTA 728 48 B4l H N G- Sz, WBERANDo-7 2 7 —F, ALP &
OYGT IEERHIM L, BT ERARENRD b, (B 209)

iR 6~15 HH ® Wistar 7 » k (—#f 12~20 JC) @ 5 F£IZ, 0.16 mol/L
REEAKZFET R U U AEIRE LT, 5 5 mg/kg (KE O OTA 23501 1% 5
N7, BREOFEMIL., EiR 8 XU 9 HHIZ 2.5 mg/kg {A8E/H ® OTA #
HRE, 4R 8~11 HHIZ 1.25 mg/kg KE/H D OTA ¥58f, 4TIk 8~13
H HIZ 0.83 mg/kg {8/ H ® OTA # 58, 44z 8~15 H HIZ 0.63 mg/kg
{RHE/H D OTA & 580 ONC OTA FEH 5- O XFHHE T d o 7, [AEED 15 T,
Z v b (K& 20 0) (ZAEHRE 8 KON 9 H BIZ 2.5 mglkg KE D OTA % Hi[r]
OG-, WONCHENRE 8, 9 LTV 10 H HIZ 1.67 mg/kg (KEE D OTA % HilA]
EOEGT DRAFBERBNEB SN, 7 v MIE2 TR 20 HBIC &
ST, BEEOME 1 VY720 OFRBICHEZIZ R o7, OTA &5k &
MEICTH - T, KA DOEE K ORI 0T TR G Sz, i
LS T, W1 VSN 720 ORI O, — H O HEITEKFT HH
MAFZ BV, W1 DL 720 OSFEE MG, AN AR E K OGRS
BRI ICRERICH BIRIFENRS bz, 1.2 mg/kg KE/H& 5L ED
BERC, RIEo M Nz e R iEges ~/L =7 (celosemia) 3% 5
. BELIT, TRORBELERL TWAHEMR 158, 206) , AL L—7
T, [ARIC OTA % 1.25 X% 2.5 mg/kg K/ H @ & C&t Sme/kg AEK
B U E%82 HEECHAERT v F&EIET 238 AE MBS 3E S vz,
HAET v OV, 4 BRIZEFEL TWET v b OB E R OCAEFERIC,
FEIZFIR L 72 358 7oy, BEFLIRFAEAFRICITERD DR o 72,
OTA % 2.5 mg/kg IKE T 2 A5 L7-#EClx. 82 H B Ok L M HA R D
SEHREE DY, Z R 12 T 8% L=, R UREC, M4 15 H BIZHED
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26%IZ/KFRIENBIER S, DO 5 40%134:% 20 HE T L, (B
fE 207)

iTH% 6~15 H H ® Sprague-Dawley 7 > ~ (—#£ 6~9 L) |Z OTA % 0
X% 1 mg/kg (KHEH/H CRO#KE L, 44 20 H HIZ & L CTREMW & RIE
NI SN, IRIEEOHED & IR OEINNRBS G-y, fFE
ICH DRI R S e o Tz, OTA OB EZ T RIRICIE, 5
B OFIEARE, Mg K XX EMER A 30 PEH 6 T (20%) | 4 VE (13.3%)
XiE 2 V8 (6.7%) 8D bivlz, BIEIIMOAIEA 15 PEH 6 L (40%)
X 3 PE (20%) 58 Hiviz, JULIEH D& % L- A F 4 = % 43.0mg/kg
REOMHET OTA LFRIFHZEGT 5L, OTA &5 L TWRWXTIREE -
IFIEFBRDOFER &R o T, (R 210)

I 6~15 H H o Wistar 7 » b (—H#£ 10 &) (2 OTA % 0.0.125,0.25,
0.50 X% 0.756 mg/kg AEH/H THWNKE G-I 3 EmMEREBRN Eit S vz,
0.25 mg/kg R/ HLL ED OTA £ 58T, HEITIKSF L THEFIR DR
b L. 0.75 mg/kg (RE/H D OTA #5RECTIFAEICHD L-, RILKEE
AR O HEICRAE LR L, IR oMERINE 0.50 mg/kg (8&E/H LI L
D OTA B HHTHEIZHA Lz, AARFE, L OIBEHREORE N, 7T
® OTA BEFHZBWTHEIKGFEL THEIML, OTA 0.5 mg/kg {A&E/H D
&L ECHEICEE RN TH - 1=, AEFRICIT, M~V =7, B
HHOMAEA S, NHIE, DERAE, RO, FHAAEE & Ok 5 NE
MRD BN, BB, Z2HOFOREEEKOREA XX 57155
BRRO LT, B OB IZIX, KIEE, NE, BRIE, SRR
ERRD BN, RO, B, K& IR OB FIMRA I\ T
0.25 mg/kg {KHE/H UL LD OTA Z 8 5 S i-RHEORERIC, AKIE, B
DOBRHEAL K OIRAIE SRR D ZEME . TR 25, AR HEGE, /MK D AS5E
IR DN K G R S OERE D R 70 & O FAEBREE O FEINMR TR BT,
(B 211, 212)

4T 6~15 H @ Wistar 7 v M(—# 10 JD)IZ 0, 2.0, 2.5, 2.75, 3.0,
3.5 X% 4.0 mg/kg {K&E/H D OTA NHIERR OG5 -, 4E4E 20 H HIZ
R L CHREM ERR IR BIEL S ivTe, OTA 13RS B HS K OVisigs D 25 %
AR L. 2.756 mg/kg RE/H LA EOH & THRAENRD v, Atk
IR Ui IS EO S WREIL, k6 HEE THH ThoT=, (B 213)

@ oHFx

1R 6~18 H H ® New Zealand White 7 H ¢ (—#% 5 Jt) |2 0.025, 0.05
X1%0.10 mg/kg A/ H @ OTA % #% 0% 5-9 2 584 d M alBR 03 520 S vz,
0.10 mg/kg A5/ H B 58T, Ja R E K OVERIR AU A B2 03 8 -
7o BRIBIZIR, KEEIE, /NRIE, ERETOZEH L, BORIKEE IR E .,
BRI BRI A0 N E T &K O F OB LA B OFE A B )

60



U7z, FFlg,. Bg. K QIR OB TR LV | IR Ol O
g~ H EAR A R B E OB b, (B 214)

@ o
TR 3~6 72 H H DAL A X A > (—HE 1 8H) 12 0.2, 0.75 X% 1.66 mg/kg
KE/H O OTA NENFE G- ST, 1.66 mgkg {K&E/H D OTA % 4 HRE#&
HLFoHIC, BEBM1IBA?S 6 HHE TOTand @ Hiiz, OTA
aﬂ%@ﬁﬁﬁéb% 3, 4 KOs A HIZENIHRE SN, TN TOREET
T, A ERICEEC OTod i S =28, OTA TR S ipho Tz, e
IR R T IT AN oo, (B 161)

(5) Ei==%
BEEERBR O R LK 16 KUK 1TICFE LT,

R16 FAUOSEXILUAD invitroBlcEHHRER
£16-1 HEZAVE-ERETERR

REHEMEAL

B YRR OTA BJE - 2 HRCHRR
AR o R LI T w A Lk

TA1535 — —
%% | TA100 0.1, 1, 10, — —
728k | TA1538 100 pg/~7" L 7 v MiTh# S9 mix — — 1978 | (B 215)
R | TA1537 -k - —

TA98 — —

TA1535 — —
1 TA100 0.5, 5. 50, — —
228K 500 pg/~7 L Z v b Tl S9 mix 1980 | (IR 216)
s | TA1537 Zh — —

| TA98 — —

TA1535 — —
#iE | TA100 50, 100, 200, — —
7498 | TA1538 400, 600 pg/ 7 MFhE S9 mix — — 1985 | (M 217)
258 | TA1537 TL— kK — —

TA98 — —

TA1535 — —
R : 1, 3.3, 10, - N ——
ZE5K Tiloo 33, 100pg | P TRUT Y RORESO L — L Z | g | (zm 193)
1w 37, 111.1,
258 | TA102, 333.3. 991.2 7 v MiFh# S9 mix - - 1991 | (M 218)
PR pg/ 7 L—h

TA1535, 0.2 uM/2ml n.d. +
#Bi% | TA100 0.2 uM/2m]l _ _ n.d. +

. 235

7285 | TA1538 0.2 uM/2ml ;;f;;ﬁtﬂgizﬁﬂi%mk nd. | + | 1991 | (BI& 219)
2% | TA1537 0.2 uM/2ml " ST A nd | —

TA98 0.2 uM/2ml n.d. —

~ 7 Ak SO+ T 7 NN

TA1535 0. 121. 403, wg@ RESo+r 7% Fom | _ |
o 12107V | e ST S R PR
7288 | TA1538 =R 003 | e D * — |+ | 1999 | (B 129)
R 1. 3SmM/7 L |2 S—

TA9S — 1) ~ U AR S9+T TF RVEET | .

JH AR B,
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e . REHHEMEL
R /E OTA it s \ % JR L
" i R EPEHEI A R ¥ ik
F v NEEI 7 v Y — L
- TA100 +NADPH+GSH. 5 v FiFhg
10~200 mg/ | W&, 7 v Mgk GSH S-fiiff#
iy FL—b FHL, 7 TR SO+ 2001} (27 130)
#7511 TA2638 NADPH+GSH .t k CYP3A4,
HRP+&EE (LK SR
Sen | TAL00 2.5, 5. 10, | & MFRZ AR HepGe 2002 | (BH 220
e | TA9S 25, 50 mM/L S9mix -
IR
TA100
. TA102 0.01. 0.04. | v MFHE SO mix (fil) X%
. | TA104 0.05,0.1,0.2, | 7 v MMREFENITHIL & OTA %
s N N N S
jﬁﬁ TA1538 0.25.05mM/ | £ v FaX— g Lz LHEE 2003 | (Z0% 222)
e TAL537 FL— h F& 221) & [/ U 4eAE)
TA98
gy | Dscheniohia 0'17}000 5 o MFHE S9 mix
S E)nfinwoo 1985 | (BI& 217)
BH8 | WP2uvrA- ) Z v Mg S9 mix — —
mg/ml
18 )% ..
ek g cerevisiae | 0.1~100 S MIFHE S9 mix . . 1978 (B 215)
R 3 mg/plate
nd.7—4%M®EL
F16-2 [FEREEEMRZAV-ECTFEALTESNER
NG
R W FE OTA B EHAEIC A w | 4 = A Zx IR SCHR
N/
o - pSV.SPORTIacZ
ZHR
RIS iiﬂ;gﬂﬁ 5. 10 mg/ml — |2 e meaRes | 1977 (2/25‘“
pg | IR 2R, )
iE | % 0.1, 0.5, 1, i
ge8% | L5178Y | 25. 5. 75, | Fu MFEE | — | — | -25mgml Bl bk | 1985 (2”1'7‘;‘
| TK+H- 10.12.5 mg/ml | S9 mix AR EEE,
- CYPIAL,
~ 7 AR CYP1A2,
| BRHEEERI CYP2C10,
=
?Lf H3k 2. 10. 50, 100 %f; gzgf _ |, |cYpaagmora || (B
5 NIH/3T3( | mg/ml i - C kA LR 224)
S | e hCYP S - CYP2D6 K O}
FEEL) CYP2E1 i3Z® %
FHE Lo T,
[Elip
ZE9R
(HP | #% A =— | 0.1, 0.25. 0.5, | _ "
RT % | xnx% |1, 25, 5. 10. 59‘/ AL I 2003 %‘f
SRZ5 | —VT9 #iK | 50, 100 mM X
Ly
vt
1)
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NG TEL
Rk EFE OTA B IEMEIBIC A w | 4 e 4 2 IRk
W
A
paL
(HP | ¥ =— | 35, 80, 187, | 7 v Ml + - FAEAH BRI 7R
RTZ2 | AL A% | 483 mM (3FF | ROV S9 | (+) ) [AGEIRY/EREN
SRZE | —V79 e | ) mix o
By - AREHIER A L,
vt 2007 %‘f‘
A)
AiEZE
AR vy - 81mM UL E (—
(A | 74—~ 3. 81, 188, 438 |5 v B +) 1) S9) X 3~188
Za# [LY5178/TK mM (3 ff) S9 mix mM (+S9) THW
{2 — PR LN NN
%)
nd: 75 —#®L
#&16-3 MHEEHERMEZAVN-Z2BAEETHR
RN MEL
AR W) F OTA 2z LIS | & = i Zx IR SCHR
-
12 uM/L 2> 5 A &4
ey BV R (EEI
/! gjjt gt 12 18 24 50 + kT | 1097 (B8 226)
P bk osv g D OTA OIERIZEIC
s L
- 5~15 uM/L TH &
KAEMEH Y, 20 uM/L
I EES v,
- OTA k3% 36 W C
D DR < GRS
AV b,
/J\l;"it IR H >k SHE 51‘\/[/1]?‘ 15, 20 + |nd. [-FFPFaTERAEICL | 1999 (B 227)
T 2 D OTA OEMITHEE
FLH
RN I LS T D
AR & BB A,
TIFT 4T A
MZPEH,
Nk t RS %) 5 5 A O,
EN He;/)v(}%;‘fmﬂ@ 5. 10, 25, 50 - 5~25 pg/ml T/MZ 2002 | (B 220)
" g/ml (24 HfE +  |nd. |B2ET MO
5 3%) B AERIHEN,
g“f;‘ cHO M [0 5260135/}11 : ~ |- 1989 |(BHE 193)
« B B M OV I
; B _ Tt 1t x 1
%ﬁﬁ @Eﬁ(?%@ 0.015 LM/L Zu; PAFBESS | L) éi%%ﬁ?fff 1990 | 228)
i S\ OVl URSEC
I<mnbnsg, )

63




AR ME L
R EtE OTA JRJE EPHEICA | e 2 2 IRk
Yprap "o AH
7-E
- 0.1 uM/L 7 5 Jil it
(g PG ATERE NI
; . . Yoy (B, 7 7 7
Yu S0 ~ I~ 2
*ﬁf ﬂz/)/’ Oi\}I\/LO-E)\ L 2 + |nd [RrF—ar. ®x | 2004 |(BHE 229)
i a o 7 ORI,
0.1 uM/L T 2~3 %,
2 uM/L T 4~5 fi%,
T A= 7 v MR -2476.4 UM (TN
ANEAL | 248, 532 |Gmpeco e | T | T he
Yealk [—V79 Ml [114.9, 2476, | °
o P 2008 (MR 230)
BH OB DY 5324, 11490, | _ N Al . 532.4uMLL -Gl
MRGE | 24764 ML | 7 L I - "
14 o
nd: 75 —#M|mL
®16-4 A2T45—32— 5
HHEEAL
N W) TR OTA B EPEICA | & = i 2 IRSCER
1) 2 AN
7= e
j . P
S0S s [Fsubtilis oo 100 mg/disc - 1975 | &
rec 231)
SOS Bk | E.coli — |nd. 1986 |(ZM 87)
- B4 3 E 0K
BMThsdbuony s R -
SOS #: | E.coli PQ3T |1. 2. 4 mM + C (Trolox C) 1%, OTA| 1994 (2”’35‘
DBRFMEE R
K,
BALB/c i~ .
DNA —& - - 48 IFfi]552% T DNA el
S 7 ZREE |10 pg/ml + |n.d. L 1985 .
P ol — AR, 2
EH T 2 I AREH 33)
FyvA=—
PN 25/‘ 510‘ 100, 200 + |n.d.| - 200 pg/ml THHE
— g, M
DNA A (B
P 19861 34
7 v MRHE ~ hd
i o
DNA % e hFlE
S
Ay bk [0 T 5 20 + |na |- makmocBt, | 20z | GF
7 v 1)|HepG2 v oUH
o - S9 mix % DNA 15
?gif{f A XEH10.001,0.01,0.1,|7 > MF#S | |, |EHIH 0003 | B
7 ot 1) MDCK #if@ |10, 100, 500 pM|mix - PREERAFENC — A 235)
7 Y % 75,
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AT

R EFE OTA B EMEEICA | & e (e 2 BRIk
7-W'E B
« 2.5 uM LA | 24 FERH]
THERKTF, 78 b
— 3 AN,
- 1EM > OTA #LHE
P T 500 mM/L LL_ECHY
DNAE%;@\Axy AMEE, 2000 mM/L
(ijF‘ﬂ%m%Vw + |n.d.|T Fpg f77£ F CHE
7 ) | i~ DNA /5O,
" < 24 rRH > 0.5 mM/L
LI B OTA B TH
1 DNA #8550
500. 1000, 2000 L. FpgfLiic L0 %
WML (1 F5F) T@ﬂqiffﬂﬂo . (B
0.25. 0.5, 1. 2.5 A%iff”>ﬂ6ﬁ”“& 2005 1 36
uM/L (24 H#RE) MM/ B E G T
~—< 2 H8n,
-1 o OTA ¢

| VN T 1000 uM/L THEIZ
?fﬁff% PR 1 o | o [PNA DN, Frg
7yﬁ4)m%CV1% | B Ot EndollI AW &

fa D 2T OHETHI,
- 24 FRATIZ OTA 12
X % DNA &N
(ECRY NSV aWAYiNaY i
25, Fpg Lz kv 4
T O HTHIN,
-OTA 2k %5 DNA#
4=N =
DNA H5 (15 > 1) FOFIMITERD bz
(24 k| o |20 50 100 + a2 2005 | BM
S uM/L + Fpg X % Endolll 77 236)
1E Tl DNA 2151
I,
t -

o | CYP2C9 - JEFEHAIL TIX OTA
{gﬁf%ucn&m gf%ﬁ;ﬁ&thcwmw | (oL | | @E
Tyt4)%%ﬁéﬁ @m X% CYP3A4 - CYP2C9 F&Hiz & v 237)

7- NIH/3T3 200 uM T,
iyl
DNA 55| v M RfEs g
(= A b |ERKE L (100 pM/L (3h) £ |nd. |- AAEHY, 2006 %g
7 ) [Fila
- 6 FEE ClEBEME,
- 24 HEFE THME T, A
DNA #1& © OB |50 M (6 BTk 24 H@f&@@,%‘-:f%% D, (B
EEAY S HK-2 4|50 + |n.d.| - Fpg %O EndolIl £L| 2007 239)
7 vtA) ’ ) FORE BITE, DNA
DIBERIF A — T %R
IJ7“§o
-3 IFfH T3 S9 DA
- Wb BT,
ONARI e g (20 190 290 5 s | | |- Endolll KU Fpgic| Lo | (B
o) Sk HK-2 iz H#F'Eﬁ\) mix X v ER{L#) DNA 8 240)
%, S9 /L F @ Fpg

TIEHE RIS,
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HRENEEAL
R Exty/pi OTA & EMEEICA | e (e 2 BRIk
" A
7= &
- . 0.2, 0.8, 1 mM, e A (MR
DNA #&|CHO i (3 1508 + |nd. |- HEEGFOICEE, | 2009 241)
ACIZ v M)
ks 2')1* 1 mM (0.4, + |nd |- 1mM CHIFRHEME, | 1984
T)ﬁiﬁ o (B
s |CBH ~ 7 & 242)
a Eit““ S N N ¢
AR otesgzenr [ 10mM “ + |nd. |10 mM THlla#EME, | 1984
y 40)
Al e
0.0000025.
_ _ |0.000005
S~=e ) f' N N
ATER]E3AAEET ) 025, £ 0.025 uM B4 L TH (IR
DNA LTS =y 1985 517
N 0.0005, 0.0025, g, )
- 0.005, 0.025,
0.05 pg/ml
- 1 M BB A
F344 5~ I |0.01, 0.1, 0.5, v g
JIF#fa 0.75. 1 uM G 0.75~1 uM THVE
Z:EE/E;H Hﬁo (5}%5@
A];gﬁ% c0.5~1 M cHEp | 1997 243)
P 2 1 10.25, 0.5, 0.75. © (g [
e 1. 1.5, 3uM R RN SR SES T OF
M,
REH 0.05, 0.1, 0.25,
N (] i/i/%ﬁﬁ
DNA &5 ;gﬁ%ﬁki 0.5,0.75,1,1.52 + |n.d. 1998 (244‘)
EY Y " puM/L (24 )
-0.5 uM/L 2L b ClE4
- T O TR
b MIREE X
RIEW [FREE LK (005, 0.1, 0.25, @}?;g;j\lg];iDNA i
DNA &5k |z (i a7 0.5, 0.75, 1, 1.5, + |n.d. _&Am%fi%m@@ 2000 (2”/’45‘
Eas =, = (=] TN
uﬁgﬁ 4’5{;}? E}Zif 2 HM/L (24 E%“’Fﬁﬂ) 0.05~0.5 HM/L o
OTA JREEHiBHIZ IR W
T,
; b AR L
Yu . SA R4 B SR
Tﬁf% U S |5~10 pg/ml ~ |na. BH;E’ HE/LCHADE ] 1984 (2’4'6‘5‘
PP |(PHA #) e
+S9 SEH U
LSS - 26016‘/23 (126;’% 7o MRS | | [t ﬂ%ﬁgﬁ;;rf ¥ Llogg | (B
Sy RAZ " ) He 7 I mix - 500 pg/ml (XA 193)
T,
OTA %7 v b
iR | € by s 0001, 0,01, 0.1, ik | |, R OOTOTRMIL s
Sy URAsH | 1, 10uM/L |l &g L7 Yy —— 219)
PR H ST
ikt |7 o U oo ~f hV=v - MR AEAT =R OWD (e
Sy A Bk 012 WML o sz, |+ |PY | p—vzomm | 2900 | a9
T leas ms2. [T bR | | |- 24764 M
SRYLE | g e |114.9. 247.6, Ui S9 mix Pk, (B
Gy RAZ e 532.4, 1149.0 2008 230)
[ N RPN 247621 M 7w MFEKE || |- 532.4 pM I EHAa R
e o OBl S9 mix 1,

+ BME. — R nd o T—F7ARL
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x17 AUOSRX2UAD invivoi&

fnE R R

OTA 2, #5

E\w y ;‘l:l ZSE‘E\ EIN
5 AR | PR 5% I Sk
c BRI R KON ZUT B B Ytk
e Swiss (1 ng'kg R, IR FLH
Ny ZHR
BB S by 14 B Tl ex sy AL (132TUKe kayp)| 1994 | (BIR247)
% OTA OB EICIA T,
~ A « BRI O BT T D YR
Yt KR (B (1 ngfke IR/ R, -
B O TIRAL. 45 B | |- & So 85 (10 mgke kEyp) | 1994 | B 249
Rl 1L OTA OB FEIZIMZ 712,
v - FRBEAIALS 350 > C Y53 T & e
Yuta KBy [F344 & /k\ . 5| — KOYAAR T OME RN, 9005 (B 249)
R | bR %lg/ﬁg I AT L (DNA ICEBESS LA I
2\;* T WE TR LN DR |
bS]
sy BAUBR| 00 L2 2 - BRI 35\ T PR TRR I i sty
HRESE oy [MESEIRIN WL | gk OGS, BN, UL 2| 2008 | (B 250)
AR = SN, 24 PR e
&% )
T X A
=% 1. 25. 50. 100
\‘(}-L‘ /\ N Y Y N N
ﬁfﬁfii%” ;fx 200, 400 mg/kg| — |+ 100 mg/kg LA b CHfaFEE, 1985 (BH 217)
< A S N
3 T
DNA #1&. BALB/c - 24 RFTZ IR, DR, ITIE T DNA
—AGHEIWT, [~ U A, 2.5 mg/kg (K, BENFRD ST, g
TNV A L R | |48 RIS CIREgE Ly 1980 | B 233
HiE | TIE L 0 BRI T,
DNA {5, Wistar [0.29 mg/kg &
ARBGIE, (T b (L R . i
S I P + Bk & gk ©— A S BT, 1986 (B 251)
My pops M
o PN K O 500 pglkg BT B
WAFR 72 DNA 15,
0. 250. 500, - BT 250 nglke DL T DNA #8465,
. i — 1000, 2000 MEARLFER L,
A ST el (K 58 |+ |- Fpg JSC kU BEICH I 5 DNAHL| 2005 | (B 249)
7 R TSI B [l RSB L7228, MR OV B ©
5 [al, 2 5E 1% Fpg DEBIIRb Lo 7=
- B TIE 500 pgl/kg UL T DNA 4815
DAL, AR CTrIkasE,
by ?3147 0. 0.03, 0.1, + Fpg ALEHIC & 0 2T O HRECEIL
§ é P {E " 03 melkg K/ |+ | UFRIC DNA B8535 BT, 2005 | (B 252)
. IT_E H, &0, 48R BRI B OBACITRD b o T,
b ISR 05 mglkg (T, I, T H DB
Al ﬁgﬁﬁﬁﬂéﬁvﬂ\ 7,14, | + |- BT OTA REICKT LT, 2006 (MR 253)
4 o LA, - DNA 85,
344
Loy [gPt 0.36~0.38 - ENEBEE S E ST T Spi A SRS D
BT delta 7 mg/kg (AR n BREEINR A G, BREEE S E I 92011 (B 254)
= iy 7oy b HERE, 4R - 13 5 FLIC DNA O R EDFRSHTND =
e, — T i ZEERLTOVE,
5 T
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O EELTFREAZE
- in vitro ;8% (F 16—1, 16—2)

AR 2 HWTIZ & A EORIFZERE AR (Ames i) TiX, RENEME
{EOFIZ0D 5T OTA ZREEDOEITH D vz o T,

P LE X T HER S TyphimuriumTA1535. TA1537, TA1538, TA100,
TA98 XiE TA97 Bk A V7o M D1 IR 22828 ekl (0.1~500 pg OTA/
TL— R OFEFEIT. T b XUFI AR X —FE S9 XL HepG2 fifid (&

RS A bz 28/ E) Hisk S9 1T X A RENEME(LOFEIZ )0 b 52
PCTdh o =(BM 193, 215, 216, 220), Wistar 7 ~ b #IUEEEFHIILEZ 100
uM/L @ OTA & 24 W55 L 7-#% 0B (200 nM OTA /2ml) % v
T M D18 IR 228828 BB <. S, TyphimuriumTA1535, TA1538 KX
TA100 ¥k (2B W TEHEORER DG BN T(Z/] 21975, R CE&EEEZHWT
Fhii S 7= B O ER TlX. S TyphimuriumTA100, TA1535, TA97a, TA102,
TA1537 e X TA1538 BRIZIH W CRRMETH - 72 (M 222), £7-. NADP ©
ROVICTIFR FUVBERM LU~ A 7 v Y — L FE T CHEH S
N7=iBRTiL, S Typhimurium TA98 (403~1210 pg OTA/7'L— k) KW
TA1538 £k (121~1210 pg OTA/7' L — k) TIEEETH - 72, OTA % if
MUTWRNWEHETTIE, vVAFMI 7 e Y —AK T 7% NUBOR
Wiz hboTRETH T, FEEDIL, BEI 7Yy —LAItLd7 7%
N R IKAER 72 OTA OFRLAH D R E B2 FHET L et n b 5 &5
2T, (B 129), AL A N L RITKx LESMNH 5 S Typhimurium
TA102 ¥ KO8 S. Typhimurium TA2638 £ % I\ 7= OTA D1 7 225R 28 Bk
BIZBWT, 7y FOFIBE LIEIBMOI 78 Y — 2B LIEHRETR
— b, Aloclor 1254 # L ZT XY AV T CYP ##FE L= v M
S9 Xixt bk CYP3A4 % W ARENE AL DA IEIZ )0 637 i RIL2E

ThoTl(ZM] 130, 218),

KIGHE E. coli WP2 ¥k & Y E. coli WP2uvrA ¥R ONZEEREE S cervisiae
D3tk%E H 7z OTA O 28R RABR OSSR, S9 12 L 2 RGO
HIEZD D LT TH -T2, (B 215,217)

FLEN IR 2 F W 72 OTA OBARF-229828 Bkl Tl . L5178Y il (+
U ARIRR Y oS EHSMIEAE) F AW R Y T —~ TK #RBR &L O
V79 Hif (F ¥ A =— AL A Z—flifskark) ZHnwi-e R4 F
VRAKRVRINLNT AT 25—+ (HPRT) Z2RZFRBRICEHBVTIE,
Aloclor 1254 T#E#E L7=7 v AT S9 12 X 2 REHEHLOF T b 5
TRt ThH o 7=2(BM 217, 222, 223), C3H #llfin % 7= 225828 kB i B
WTIERETH -T2 (B 223), —JF . B b CYP (CYP1A1l, CYP1A2,
CYP2C10. CYP2D6, CYP2E1 Xi% CYP3A4) #%i& A L 7= NIH/3T3 Hifiy

(= 7 AR VEARRHMELE B SR RR) T EDORE R FE D S T-(B R 224),
F7-. L5178Y fifuz =~ AV o 7 p—~ TK iR & N V79 #ilfa %
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7z HPRT 225828 AR THIWEGIENGR O biLTe & 3 DR A S
TWDD, B RIZOWTERERIL, 26 OMIaTHRIEES D 2RRE
F OTA NMERL TV 5 F%f%é&% LTV D (B 225)

- invivo iXB& (F 17)

F344/NS1c-Tg (gptdelta) V7 v b (MERES 5 DC/EE) (2 0 ik 5 mg/kg
Akt © 0.36 mg/kg A/ H ., M : 0.38 mg/kg KE/H) ® OTA % 13 #@[H
R E L. BIRICB T 28 EEIENTHR OB R, SR BRI
DEBRIEINTRO b oTo, BlE» o4 L7z DNA 0 8-OHdG
X, XFHREE OTA B GBECHBREN -T2, HEHE DX, 7 v MBI
% OTA OFENAMERITIZT DNABENEES L TWD &2, (B 254)

@ FBAREEHRRUT/DEAR
- in vitro FX5& (F 16—3)
= NRNAS | ) (1@%@0% 6 4l ’EE%E) Z W T Geta iR BERERIT B U
T, P RE D g M OB R OIS B DB S NT(S /0 228), $£7-.
?VJVN%@%mwtﬂ@WE%ﬁ% BWTOTA IZBMETH 72, (&
%2E)Vmﬁ%&Uth)/ﬂﬁ@%§ B 1 A HR)E AV Gk
Wi it ch oz, WTHORGEEHRICBWTEH T v MF

%&U%WS9K;éﬁﬁﬁﬁm@%@ TR BN T2 (B R 230),
EZEREBR T, OSV fifia (b N5/ Mafia i sifiiats) . SHE flifa
(IR Z—RHSAIAERR) KON HepG2 Ml (& b AFHIARSRE B Sk ek)
AW CHECTH o 72, SHE Mz VT OTA OVERH &2 i~ 7- k&
R MIERN DL T NRE ER IO & T 7 F O EARLEN
RSN, (B 220,226,227, 247, 248)

ffik G 68 AR S HAERBR | Z 6\ T TSI B s >k D S9 mix (2 K 0 {E
b7z CHO fifia (v A =— AL A X —JIRE M) KOt R Y
VS N~ A R = THIR L 72T > U oIR8 T OTA 135
HOFRERTH-T2(Z 193,219,229), —JF ., CHO Mg OV V79 il % A
W T2 R e R AZ R CIL T » MBI R S9 mix OFMEIZH 0D 5
PTHERIZEMETH - T2(BM] 217,230), A1 bP = TH5 PHA THEKL
7ot hD U U RERE W T bk Y o 5 R A HERER O R B EETH - 72(H
H 246),

- invivo B (F 17)

1) A(RNIC IS DB FIURE BRI Z T2 BT, gpt BI5TF K O red/gam (Spi-) %
oo AT 7 — UM ER EICHA SN TNDE T v b, gptifaFa L R—2—& L
T, TR SRS R REEHBER L 7L — AL T R) BPRIHTE, Spirt L2 o
VTR 10 kb A N O REEERZBH TE 5,
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F ¥ A =— AL AL —|Z OTA Z5EHIRE 0 & 5 U 7= ik Ge a5 (R A Ak
BROfERITEETH -T2, (ZSHH 217)

1 pg/kg KE/H O ET 14 A OTA ZREHRS Lz~ v A0 E R
A ONCR U HE T 45 B G- Lo~ U 2 OB RiHII % O /il 2 v
PR RERBROFE R, OTA ITREEREE 27 Lz, vV AIZ OTA &
FFRFICHRILAI CH DL T Aa L e Ui ¥ I v A #iRiRET5 L 2
B0 OTA OFEIL, BRI, (M 247, 248)

BALB/c ~ 7 A2 0.6 . 1.2 Xi% 2.4 mg/kg KED H& CTHEENKE L.
24 WFZIZ & & U CoBE LB fiflaodetaikic, HEEFNICES. Y
Wr. U TIBRKEOIREK Do T B DR %mto (ZHR 250)

F344/NS1c-Tg (gpt delta) 7 > b (MEKER 5 VL/BE) 12 0 XL 5 mg/kg
Akt © 0.36 mg/kg A/ H . M : 0.38 mg/kg KE/H) ® OTA % 13 #@[H
BEIR G- L. BiglcB i 2 BaEmEnNH#lIbNT=, in vivo BT 2 iEEH
P RER, BG4 BHRICENBAEMN TH HE ﬁ’f’%}:%mtﬁ;ﬁ%aﬁ
KEHRHEE &t T Spi BB EOF BRI A 54, DNA @Ké&ﬁ%%ﬁ
SINTWVWDZ ERNRENT, (B 254)

@ DNA #EE R UMER
- in vitro 5488 (& 16—4)

HE %2 72 SOS #BRICEB W C . DNA HEDRE R & LTAE L 5 DNA &
BERTIUIHBONR DT e T MERMELNTL TR END D,
BEOWEICB N TR D BN OTA OEmEMIE. KatEe Z 2 v Eick
DBk S 47z, BALB/e v U AFMREGFE AN & O CHO #lifid 2 V721 E 3
AR in vitro i R OFE R, DNA —AREOIW AT O T 5, (B 87,
231, 232, 233, 234, 255)

in vitro SEX DNA GRkiRERIC L D, 5 L7 DNA OBERT v MK
W~ 7 ZOPUEEEF R, 7 & bt BRI TNT e B IREE B RARLC
RO BT, (B 217,242, 243, 244, 245)

~ U ARRHESE A, CHO #ifg, MDCK #ifid (f X Ehfh fmiakk) &
W HepG2 Mz % in vitro 2 A v N7 & A TIEGEOR R G B
72(ZM 220,235,237,241), "NV ALT I REUIPUDNAZ Y avI—F

(Fpg) XiZ=> KxX27 L7 —=F III (Endolll) (Z X 2 WLER % #lAA A T2 2
Ay N7 oA IY, VIO MR, CV-1Mifa (H 23 o F—FlEh
MIREAR) . HK-2 fifa (v N BlbRiiaes) (28T OTA &EICLD
DNA OHENFEIZHEM L7, Fo, V79 fika & HK-2 Mo T,
OTA ##E 1T L o THIIPIEMERRFEFE (ROS) 2N+ 5 2 & 380 biiz,

12) Fpg W% Endolll iX, #1241 DNA Ok X7V UHE I In-v ) I Uik
FEEEFR LU CHREL, abasicsite N T&E 5, NN Ay hT7 vEAI2XL Y DNAHEEGE LT
#EINns,
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B ORRIZ, OTA 73 DNA HREORILEMZFRE L T\ D Z & 2Rk
THHDEEZLIT(ZR 236,239, 240),

NIH/3T3 #fEIZBWT, a2 Ay b7 v EAICL D RSN OTA KAFH
72 DNA #E 08 E ROS O & ORI ITAHEEI TR S (B 237) .
F7- HK-2 #lla%z ROS DA B V% —Th HHi{LH DO N-7 & F/L-L-
VAT A U THEET % L DNA BEMER L 7= (B 236),

b MRS RIS BRI A2 100 uM @ OTA & 3z 3 FFfEsE 5 2 A
v M7 v A ORER, 22 T TRME, 28 YL THETH Y . OTA
2t b DNA I KIFTBIIIERZEN RO Hivlz, (B 238)

- invivo BB (F 17)

BALB/c =7 A1Z 2.5 pg/kg IKE D OTA #JEIENEE LR Cix, M
W, FPNE M OVB g oo M 2 FHN 7= 7 L U s RIS K AT ofs 5. B 5
24 B[4 12 DNA — AU 232 B iz, B CTld 48 B, IFig <
72 FEE% 12 DNA —AREOIWNIMER S vz, (B3R 233)

0.29 pg/kg RKE D OTA 2’ 48 FpfEfEIC 12 B O &5 S 7= Wistar 7
v R D BB G AR S U2 IS OV iR 1 DNA — ARS8 s
OB, (B 251)

F344 7 > ~ (#k) 2. 0, 0.25, 0.5, 1 X% 2 mg/kg KED OTA % 1
W 5 Bl 2 MR O G L, &i&ih T2 %I e & LTz, 3R
v N7 A2, BRI L OVE $EMiE Cld 0.5 mg/kg RELL LI
NZE K TIX 0.25 mg/kg RELL EO&E GRS W CHEK T2 DNA
EOHEMPRO N, 2 Ay N T vEAIZBWT, Fpg LHIZLY | &
g X Ol Ol it > DNA 85 O MATE H vz, (B 249)

0. 0.03. 0.1 X% 0.3 mg/kg KB D OTA 78 4 W OG- S, HiEE
524 KFfEIRIC LB STz F344 T > & (HE) O F M OB fg O Ml 2
TaAy N7 vEAZFEUTAER, Fpg (X DB A HAA L TESE T
2T? OTA A& T DNA HEORENTRD L7 (Z/] 252), 0.5 mg/kg
{RED OTA 728 7. 14 XX 21 ARMERENER G S, mfEh 24 FE#EEZIC
ERS T Wistar 7 > b () (2BWTH ., AT, BHE & ORfg ok ia o
aRXy T A ORERITETHEETH - T2(ZH 253)

(6) T (HiFHEME. RESM)
@ riFsEk
IR
Swiss ICR v 7 2 (fff, —#f 4~6L) |2, OTA % 3~6 mg/kg KHE THE
ENHLA R 5t 24 BERZICIRSIA D R— 32 U A E LR, F—32
> OTA O EITKAFE L TR Lz, Bk A LA, ER{kH) DNA 485K
U2 {br) DNAEEO—@MHERE S . /M, KIMEE ., WS, M, B

71



1955 % OMRABIBEE IR LTz, (B 256)

Zv bk

Wistar 7 » b (. —#E4 ) 120 X% 290 pg/kg (KE D OTA 73 48 I
M 1~6 B, RO#h Sz, 4 8% OTA BE T v hOKEN
ENTWD U=y, B E L OB K EX, OTA JER 5 OxHIRRE L AE 2T
7o te, BF O OTA IXRFFUEFCERE S L, 6 %O OTA BEIX
B LE 100 ng/g &7eo70, BE 4 BEMZITITIMANOERET = > U REEIC
Wb L, W7 == AT =3 AEICEML, ¥ o R EE R ENE
CTWa EB 2T, MBRFEHBIEORE., WEABROBENRD b
oo (M 257)

F344 7 > b (#ff, —#£ 10 PC) |2 0 X% 120 pg/kg RE/H @ OTA 73 10,
20 X% 35 HREBRHRE O 5 S 4, KIcB T 5 OTA OIERABFI~ LT,
10 HE AT 20 BRI OTA #5128 0 . RIMEE., /MELOMER D 3 2D

M BRI U TR PRI 43 K ORRS & 85y 0 LDH K OYN-7 & F/1-B-D-2
/1/:14%\%51 PoEHEINces b5 -X 7 LA FH—8, =7 F-Ca2
“/Mg2"ATPase, 77 =27 X ) XTF X —E K YGT OIEMHENE LT,
10 HREIXIE 20 HE D OTA #5-CTyGT iEMEIL. 3 DO MEERIZ IV TxF R
FEICHENEREICEIN L7z, &5 35 A BIZIE, 1T& A EDORERIEMD OTA
BRH L TWRWKIREELRI U L E o T2, (B 258)

SPF Wag 7 » & (M, —H#£ 108) OFF (12 #Hl) KOREGE (27~30
AR 7 > MZ, 0, 70, 340 X% 1,680 pg/kg (AE D OTA 73 4 Hf7#
HRE OG- STz, WO 1,680 ug/kg KB D OTA B 58T, OTA ##5
L 72 W X FERE I LR B R T RN N A 5 3072, OTA #BHGEE TIHEE (/)
JIBEE S OV D REARIES) DOZERITER A GO B AL, A7~ D 340 pglkg
(RE/HLL ED OTA 58 & T »~ R D 70 pglkg RE/H LA D OTA #
BREICHBWT, SR L LIS BEREIN A b, (B 259)

Wistar 7 v b (I, —#£ 8 JL) 1T 289 pg/kg R HE/H @ OTA Xi% OTA X
WEWEBRFEDO ARV xy—ThbH AT b= (10 mglkg IKE/H) D3I
W2k 1 HEMRORE SN BED N-2AF/1-D-7 235 X i (NMDA)
SARERY 7= F 2A (NR2A) K O2B (NR2B) % > /)7 EH ORI
Nz, WO A b ST R & i LT OTA %57 v Tl
NR2A } O NR2B (2 F & 728 mu Do, WEEO NMDA L+~ 5?-—

FFECFEHRRICE T 5700, FREEEICET SRR B 2 D
710 AT h=21%, OTA 2L V5 Z &5 NR2A & T NR2B j#/ %
FHE L7, (/M 260)
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@ RESMN
in vitro S{ER
b ORI B4 EfE U 7= WS ER & 1n vitro T OTA & 5238 U= 5%, ek
A KL ADFRETH D ROS KO 8-OHAG 23 FEAE S vz, DNA A
125y H2AX BELOHEIME N2 A v 8T v A OfERIE, OTA IZ L% DNA
BENRAET WD Z EZR L TWe, iR bHITHH N- 7 EF-L-v X7
4 > (NAC) THILET 5 &, OTA IZFE =5 ROS 2 L, DNA
EHIH iz, CDK4 KO A 7 V> D1 X X0 EOIRBMNED L,
Gl HIEBIEDFHEE L L HLIZT R b=V ARRBO LN, b OFERIT
OTA Dt Mo k4% OTA OFMEic, ROS BEA. B2{kA) DNA TE
B Gl MBI TR b= ZAREE L TNWDZ EE2R LTV, (B
M 261)

in vivo sE&
TR

Swiss v 7 A (fff, —#E 30 PC) (2 0 XX 4 mg/kg filftd OTA 35 &
AU, RIEBMENHAN O, REEIN, MEEE, MY ek Bt
Brucella abortus FiifREAFE K Y ConA R X 2 g Y o 2 RERDShEAL,
FISIZBWTHBZIZRO b oT-, (B 262)

BALB/c ~ 7 % (ﬁk& —RES L) (1, 0. 6, 250 Xi% 2,600 pg/kg » OTA
Zatefelkay 28 ik 90 AR G-Iz (0. 1. 40 X 400 pg/kg R/
HIZAHY), 250 pglkg fakELl o> OTA #5828 H H %11 2,600 pg/kg
ﬁﬂﬂ OTA ¥ 58T 90 H B ICEE &2 8 Lz, Blg+H o OTA BT

(ZAH B uio (RE MOV R BRE EEIC OTA OB I/~ 72, Al
ﬂ@zﬁz ZHEITFRO SR o 728, 2,600 pglkg fAED OTA #5890 H B
. OTA FEE G- O RFFRERIZ LE A OB B 72 (K 20%) 2338
Ef(wio 28 HHOMP S EMARF D T U o RERICE(IZ A DI h o 7,
90 H B IZ. 250 pglkg GEHLL_E D OTA $% 58 TH IRBEIZ H~ TR A
ThH 2D CD4Y/CDSHHE DA E 72 AN N A CD4+ & Y CD8HHifE &
B OB BRD B, 2T OTA 2B T OB AD M b~ BT 52 L %
AT EEZLN, 24 HHIZKREE 10 lEo~ v A2k Y ViRIMER (SRBC)
ZREENEE L. 28 H BICHMIEZ W C 77— 2712 X 0 B SRBC Hiik
PEARED IR DIV RER, HEEKFIRTUAEAROIK TAFE 0 b,
—JF. OTA X, £ > 7L B4 )L & PR EEFLUR Ty L7~ 7 2Dl
RPN R L RIS o7, 26 ORERIL, OTA ZFEN~ 7 A
DFFE D ERERE & 22 S8, gAY OTA (TS ED @ W iE ik ¢ 5
ZENRENTE, (B 263)

> BALBle w7 A (M, —#£ 3D%) (2, &R 2 HEIZHIZY, OTA

25 0.18 (RFREE) . 30 i 200 ng/kg fakk, 44T 5~30 pg/kg (KE/H D
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OTA EEUEIZ/Z2 2 L O [R5 STz, HAKROIREMWIL, & Tt
OREMWIHE Sivlz, WEMITAER 14 XX 28 HHIC LRI, EE
PERBR N E M S 7z, 14 H HOWEIZB W TR E R, WREELO%
NZENOMIBEIZ ZEITRD o7z, 28 H H T, fEMIC 200 ng/kg
ko> OTA $ 58 0 VLB 330 C g IR M OSB3t BB o LR B i)
IZHERTENZEI 20% KON 67%HE N L 7=, 200 pg/kg @ OTA #5380 2 B
WCix, P& T HIIE D CD4 KUY CDS* AR O EIA 73 5 FREE D VB I Hh~
TRUMERNZ & o 7225 T ML O Al i 20 OSig o M ia B 2 k13380 b
2otz WEMW O ME S TR Y L oSBERD~ A b = T D B
Jin, 2SN A (Con A) FIFEEEEMAO A 2 —1 A % -2(1L-2)
DR, Y VRIMAIEE DY 4 L AFUR PR8 2% 2 HriR Sl ONE -
F a7 1% 77— (NK) MFiEE~OREBITFE O oz, FE~o
OTA # 51, REMW) O e 2 i Lo 7o, (M 263)

29k

% 11 H H ® Sprague-Dawley 7 v ~ (Hf, —H#t 4~5P5) (20, 10,
50 31T 250 pg/kg AE D OTA 2N HiEIE G- S, %% 14 H B OR#IZHS
W HE MR BRI e S -, OTA R 5O REM TR S - IREW
ZXtHRREE Uiz, REM R OVREMWIZ BT OTA oI i 1L OTA O
BIEGFELTHML, AW L T OTA BNIREMICBIT L& bNnT-,
IRE DY) BB EEIT OTA BEIC LV B L~ 7=, 250 pglkg 1K
HO OTA #5HTIX, REWoMMnz ANV RRI >y B T4 K
(LPS) il OHEFEROR T, X HRBHZ L THEICED Lz, —F, 10~50
ug/kg RE/ A B G-HE Tl KB O Pl & O iAo Con A Hili#i#4
FETRBOS IR BB I LN THREICHIN L7, (21 264)

Sprague-Dawley 7 v & (#ff, —H&f 4~5PL) |2 1 BEFEIC 5 [BIOBEE T,
0 31 50 pglkg KB D OTA M 22RRT 2 ¥ M K& ORI R h i KE &S S h
7=, #ILHPILFEIEO OTA 238 B 85 S, VB 4 E Sz, OTA
(2R L TR R IREE, (AT ERRE, AR 2R L N AR A i 2 iR
O ARCYESNE, FEickB W Ty 14 HE. 22 H A XT 13 @12
BUF DRI E NN DT, KRR, HAERTRENE, HAERREHELD
AR BRI 519 14 H H O OTA I IX. =T 4.1+0.8,
130+14, 640+86 K () 860+100 pg/LL TH-7-, WEMWHDOIKREKL N
REFE BEEICZLITERO b o 7o, OTA HZAERTZFERE TliX, Con A ®
B[R 57, IO BSOS A 5 R bl L TR RIS~ 72, 5
HWEIZA 7 PR8 U 4 VAFURTHRAEZ L, £ D 18 H#%IZ ELISA
B2 L0 Mg oft PR8 Huiifli 2 M L7ofE S, XtRREED 10.7 =0.45 (2
*F UM ARTZZEREE 10.020.36 &, HUARMOIK T 25RO bivie, 18 HWAIZ
BT 5 WMo NK AIIEYEIC . OTA OI8O b o T-, Kif
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TiX, OTA OHAERIRERERIIREMH 2555 L, HAEZOREITY > 3ko
~A Y= URIPRIC K DI AR HET B LRSI TV D, (2R 264)
728, JECFA Ti%, ARBRICHOWT, %5 L7z OTA ([ZOW T ORI
W2/l Z R L TV D (B 158),

SPF Wag 7 v b (k. —#E 10 J8) 04 (12 ) KOG (27~20
Atr) 7> M. OTA % 70, 340 X% 1,680 pg/kg (ANE T 4 M [ 5 #E 0
Beh L, sz k5 OTA OREFEE~ORENFH 5T, 1,680 ugkg
RERERECHEEICA BRI CRMA A BN, SHEDOKRAT v Mt
TlE, EEDTEDITHRIENRNT A =X ORBRN TE o T-, WD 340
uglkg RE/HBESHENOEFED 1,680 pgkg RE/ABRSGEHET, #hTh
OTA FE#HE G- O HERIC LTl g a7 U v G OB HFRD b,
(B 259)

FHHET > N ORYE T Mfao R Cid, HEIERFEORD 2555 L, 1,680
ng/kg (RE B G-HECHREHICHBERBODNRD bivlz, (B 259)

Wistar 7 v b, —#HIZ 0. 50, 150 X% 450 pg/kg A/ H D OTA %
28 HfR M E L, iR S <z, ZoRERIX, OECD A
RZ A4 407 (1995 4£) B LIz »> CTEM Sz, £ TD OTA 57
T Yac-1 M (= R Y o3 EBRMAEEE) 1255 NK MRETEEDS &
IKTFICAHBIZHED L, 450 ug/kg (K H & 588 Tk, NK MG ITE4
WZHI S s, LR 4 BRI HRBC THRIELZT v b O Z HW T
HRBC (Zx3 2 HiiREEARE DN RER Sk R, PUREEARRIT A BT
B> U208 GBI B Tldeds o 7o MR B = VE T- /A iEPE 1%, 50 nglke
KE/HREHETORMET Lz, ~7 07 7 —YOEEEMEIZ, 50 X O 450
ng/kg R/ H BEHRET OTA %35 L7220 FRERIC L~ B L2723,
150 pg/kg R/ H OG5 & TITRANI 2o 7z, FRESEEI 2RIV T,
ff i K Ol 2 2RI ER8 8 Bz o T2, (BFR 265)

F344 7 > & (MERE, —H#E5P8) 120, 1 Xi% 4 mgkg KED OTA 28 1
W 5 BIOMEE T, 16 HMEG S ofE R, MR H & ERAFRI AR E &
DD K OZFERE RO B T=(ZH 193), £7-. Wistar 7~ b (ffE, —#F
10 JB) {2 OTA 7% 5~50 mg/kg (A HE CTHAIF G S 7= 65, Blgk Y o8
HINORHLOIZEREDR RO bivic, (B 266)

—J kY

=U ~U (MERE, —FE 10~223) 120, 2 T 4 mgkg fdkto OTA A3
20 HF# G &z, OTA #5HETIE, MR, MK ONGE /<A = VG RR
DY BRI LT, (B3R 267)

13 OECD (i 1 /1 BR A HERE) ML OBV O T I E D 1=, 28 A K E#MEAERO T
ANTARTA
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=7 kU120 XL 5 mg/kg ikt @ OTA 73 56 H EEA& G S -k 5.
OTA ¥ ERETIE, MIEFDal, a2, BLWy-7 a7V ranmdb Lz, (&
HE 268)

=T FUIZ 0, 2 XiE 4 mg/kg fakto OTA 73 20 HMIREF# 5 S -k
H. OTA B ERETITHAEKEMIZY > S L CMiER o 1gG, IgA B
IgM 23D LB 269), OTA 2% 2 mg/kg fk T 5~6 MR G S - i
. AR AMEDNTED LT, (B3R 270)

13 HEORBFEIN (—#E 15 8) 12 2.5 ng/¥ld OTA 23 EE &, 20 H
R OBIRIZ BN TR RBR N it S 7z, OTA B GRETIE, B2 EH S
NIXTRREC R 7 7 7 U %7 2% H oG BAEIZHED L, IgM BEEIC
N U7, [RIERIC OTA IZEREE SN2 BME L7z 1, 2 T 4 o =
7 b UAZBEE M RIS 2 O 7o S 24 50 Tk OTA OREITFE O b
T, OTA O@RE 7 a7 ) o ~OEB I —\ETHL BN (R
271)

=Y U (—R£10~25%)) (2 OTA % 0. 0.5 Xi% 2 mg/kg ikt < 21 H
MUREERE 5 L7 fE 8 OTA 2% 5 U722 O e BRRE & kbl L OTA & 58 Tl
MygFe s N7, Vo gk, WIREE, 777U U REHBEKOM
lRE BN Lz, (B 272)

oYX

New Zealand White 7% (—#£ 8 L) (Z OTA % 0 X% 1 mgkg &1
fR DY 30 XX 60 H $E5- S 7=, OTA #5-BE TIXURMESIE A3 S 7=,
AIAMERIE~ORBITRD be o T, (B 178)

(7) BEEROBFS
D OTADBEME FSURKR—F—

AFHEEOT. 1. (1) OFRHIZEE#K L Th D K 512, OTA BFZH
THET =4 N T UV AR—F —% Lfﬂﬁiﬁmﬁééﬂé ZEDIRENTE
V. BT RN IR 22 OTA OFEMEIEAIL. OTA 237 bR
Je D il F-a AR Z & 5 G HE T = ik o 27 K2 K0 Mt
BATT 52 L ERAET L LWV RFSIREIN TV D (SR 138, 140, 273,
274, 275),

Wistar 7 v & (Kf) BIRMEITHA LY E 7 U —%418 U CTRME
~® [3H]-OTA OFWINATH IO, BN pH NABIMSMAIZTV 8
DOFEINNIEIZITNIRIE .~ LD —7 AT OEA% T OTA O F
WINSERD B, EHEN pH % 6 LK< 35 &, RO DIZDNTIENL
PRI BT 2 I DEIG NS Do T, IARAE TITAEKT =4 b
T AR—=2—0 OAT-K1, ENLRME Tid H+ <7 F NIk
(H*+-dipeitide cotransporters) 7% OTA OFWIUZEG L TWbHEEZD
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N7-(ZW 275,276), invitro T OAT-K2. OAT1. OAT3. OAT5 iF N E

F OAT1, OAT3 KL T¥ OAT4 t OTA Z#ikd 25 Z LN REN TV (B
277,278,279, 280, 281), E 7=, Z Al % > /27 B CTdH H MRP2 T MRP1
(%, AR OF U TR OBERIZAFE L T D8, Zhbo
X8 OTA 28k d 5 2 EAVURIBEZ LTV D (M 282),

Sprague-Dawley 7 > @ JRHIE Z AR OTA & 3T in vitro THEE
T 5 L&, MR ATP 2 HEERAFRISED Uiz, EfRMEOFH (S2) &
UK (S8) &7 A b2y, OTA ORI Ul &I MED im0 o 72,
OTA ® Z DIEADY OAT1 K TN OAT3 FHEAITH H 7 m Ry RIT L - TH
flEn7zZ & X0, OTA IFEALRAMERERLD Z 41 b AT =4 ik
Bl CTHINIZAD EB 2 LIV (2 274, 283)

Sprague-Dawley 7 > & (MEHE) (23 CTHEiE, Bk, . + —fahm, 4
15 [BIRG . K5 7N M KM L2 451 5 mRNA 8L % 5~ 7 /5 5, OAT1
Je Y OAT3 TN A RBLL, MET >~ N T 2 LT v MCAE
12 < FHL L TV (B M 284), C57BL/I6 ~ 7 AKX 129 ~ 7 A OAT1
@ mRNA ORBEIX, ML LHENRZ -2, OAT2 ® mRNA DOIFEH
BIZIEMEENRD 53, OAT3 © mRNA (225W Tt 129 ~ v A Tl
DFHFVBEL D HEWEILZ R LT, C5TBL/6 ~ 7 A TIIMZENR A LR
Mol (PR 285), Wistar 7 v M OBBEEIZBW T, ML
X0 OAT1 1%, VT RME DT S2 & 7 4 v b OMIEEIZ, OAT3 1%, S1
KLNS2 7 A NORERIZERD B, T > MILIFRELL T\, &
BVLTHET » T OAT1I OFBNETL, 207y M7 Fasr %
BeHT 5 L2k T OAT1 ORBNHIML7-—TF, =X haFroiksh
IZ& D OAT1 ORIUIHIZIE T L7=(ZH 286), ZiHOREHEIT, OTA 23
HEZ > b OBFMBRAME RN S NRT W EZREB L TRY ., SRR
72 OTA OZFEN OTA OJEZMEICBEE L T\ d & X b= (M 287),

@ OTA DELAEA DX L

F o I OTA 28542 L ECEHEm B b b, OTA IX5
N AEF & LT, OTA OIEMHEMEIZ X 5 DNA IR D& O DNA
BESEOBGHEEDIF), FEEFEEOA D=L E LTRIEA LA,
R R B DR 7= Aoy FIRIEGE & 7 R b —3 2 D2k, MAP ¥ —F%&n
TFIMREOE., 2 har KU TOMERT., ¥ o8 7 SlHESO/E
ANREZSNTNS, UFICENSICET HERNE R LT,

a. BIEEUENAPMELLTOA DX LA
(a) OTA DAEHEMEAL & DNA £ ANIRD 2R
DNA fAnAE, AEREY-SHNR AR E 3 A5G 12 L 0 1E82 DNA IZ
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feitr LCAEL D, AIIMATERIZ £ D DNA O HE S 70Tl sE 31322
REENFFESNDT2H, DNAFIMEDTERIL, ERADY 27 EHRH L &
NTWo, OTA XEZ DREWERE DNA ITHE T 22 oW Tdkkx
RRENRDHY UTICE LD,

in vitro FREX

NADPH, 77 % RVBREDHFHEFTYU A, T b, UHEXFROT XD
FFlE ST N S 7 v Y — 2% FiV C DNA SHIATERIC B 535 OTA DA
HHEME(EDY 32P- R A b T -UWEIC L DR bN TV D, REHEME Ly
S FTIX OTA & DNA OfFIR L HE SN AR v MEIHR SN0 T-
N, OTA % CYP NI LA v & —¥ CREEMALT 2 ERIAR Y b2
O LTz, (B 288, 289, 290)

OTA & DNA XX OTA & DNA £/ X7 L 4F R%& ., Swiss lfi~v 7 A X
IZ Fauves de Bourgogne itff 7 %X O X 7 vV — A(F1E T T NADPH X
X7 TF RUBERIMLTA ¥ a_X— bk L7-%IC, A E 32P-R 2 |k
T LWEIZ X D ENT L7z, TLC RiCHi &7z AR > b ix DNA fHinfk &
HERI S L, ARy MREZ I, HEE L7 DNA 285 & L7-8%54 7 DNA
IR DT AR E D e KA X, 126 HI11K/10°9 ThH ->7-, DNA D 4 FEDE
)X I VAT ReHWESRE, T4 77T =0 2HWEGAICAR
v RRBBIVT(EZH 291),

OTA. OTBr¥¥ (% OTHQ & A > F =— k L7z WI26 fiffl (b F&4E
X ERGMIRERR) KOV HK2 #ifa (B Nk o) @ DNA & Huh7- 32P-
RA KT XYEIZ L DRIT TIE AR > R S22, OTB E853% L7
T HHIERED DNA IZOWTIE ARy "B SR hoT-, 2D Z &
HEH OIL OTB IZITEER BB EEN RN & Lz, (B 292)

2P-TRA R T YVIETERIND ARy ME, ECTAHF I T7=00
C8 & OTA @ 5 (HEENWYE L THEA L72 C-C8-dG-OTA TH D = L
HINTWD, OTA IZHMH T2 LB BERKKISNE Y |
OTQ/OTHQ M b ekt 23 AT 5, (M 139, 293,294), OTA & X7 LA
v RERALCOLRN 4% L OTHQ. OTB &3tz C-C8-dG-OTA KL
0-C8-dG-OTAD 2N Ed 5 Z & NMR, UV R~ A2 A7 hLIZ k-
THERENTE Y (B} 139,294,295, 296), OTA & DNA % in vitro THtHE
ILLTE=BE. ERAERMIT C-C8-dG-OTA THHZ L7 LC-MS IZX ViR
INT(ZM 295), C-C8dG-OTA IX, OTA KT DNA #& (1) A A,
A A FHEHE T LA X —F (HRP) /HeOs OIFFEFTA o~
Fa_X—FLERIZBOWTHLRD LT (B 139, 294),

YW o ihtrT vy, 75 Ry C5MOEZENRFZICER LAWY,
1) S /7 =20 C8 & OTA O 8 A EEZ N L TS LI-baw
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OTHQ % 7= 32P-/R A |k 7 ~UL{ERIC L DM Tl S LD 720
ZMTFCTLC BIZAR v RRFRO BV, FDNLEDS In vitro T7 Z B g 2
7Y — NI L REHEM LS OTA [CHABND TR ARy LA
UL ORNETH-722 &0 5 OTA BMUHEHIC L v Bk ST OTHQ & 72
D . DNA &R ZZRCT 2 FREMENE 2 bivlz, (B8 297)

—Ji, B2P-RA T UWER, ERFREARBRIETH S0, TLC LIZE]
BEND ARy ML OTA 751 3UEF OREW > 1938 722 il RERE DS
HO . BREHENTZAR Y POV DMk, OTA THE S BBLA ML &
HIZEHDMEFEOREBETHD LB XN TVDH (S 298,299),

F7-. NADPH, GST, HRP, K&V KR* 7 —BE2U L7z CYPs
HEERESR LT > M, B OB ORI 7 2 Y — 2% T OTA O
#¥ % HPLC O LC-MS/MS 12 X Y fight L7=5Bk ClL, OTA HIKDIEME
¥/ OTQ/OTHQ It nd. 7 MiflgI /7 v Y —LKTOE b
CYP3A4 # W TR 4R SN 45 0OH-OTA 2ed Th et Sz, (&
B 126, 130)

HIZ, Ty MIFIgI 7 v Y —A, U AFBI 70y —0, T v
Mg s m Y —Ah, TaxE 75000 HAREEFE T HRP FEF T
32P-7R Ak 7 ~ULiE K ONBH]-OTA % V7= in vitro 3 BRIZHVT OTA &
O OTA 1L D DNA FAIATERITRE D B> (B8 126), 7 > b
it MMEEE AT A [BHI-OTA & 5228 L7=f5 5%, [BH]-OTA & DNA
DFERITRD LR T2(B M 134),

in vivo SXER

Swiss v 7 A () 12 0.6, 1.2 XIX 2.5 mg/kg AE D HE T OTA % HA|
Beh L, 32P-RA b T ~EE W TR, B, IR ORI
OTA #5- 24 FrfE1#% 725 TLC B2 DNA A & & 2 Hud AR > F vk
DO, ARy FOBITEIE TS < B B, 2.5 mg/kg RE&E 5HETIL,
72 R #% F TR OFTHE CREFHRAZRINC & 7 T L ORI B H Tz, 0.6
J Y 1.2 mglkg RERGHTIL 48 KFMZIC ARy hOENE—2 L7020 |
72 BEMBZICIXIZ E A ERHEE LT Z L L0 DNA fHniEMEBE S &5
2Nz, ARy FOMEE LY, DNA (IVADOSERE X, 7~40 £101A/109
X7 VAF REHEE S NTZ(Z/ 300),

OTA ## 5. 3727 % (0.02 mg/kg (K, 3 HRREEHRE) OBIREEE
I ONZ Dark Agouti 7 v~ kb (U8 3 18] 2 4. 0.4 mg/kg (K, 5RO #
5 kO 8.3 mg/kg {AEHE/H ., 3 HH, #8Hl#E Nix5) KUF344 7~ |~ (6.8
mg/kg (KE/H, 3 A, @R O&S) OBlEL 0 #iH L7z DNA ZHw»
72 2P- R A k7 ~UWEIZ K BN Cld, TLC £ DNA Ik & 48E S
HARy FOMEN, EEDE L L THOW LN C-C8-dG-OTA (Y3
HNEICERD B, BHENTZ AR Y M C-C8-dG-OTA Th 5 & HE X
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7= (=M 295, 296),

2P-7R A b 7 ~ULiEIC LW BALB/le ~7 A~® OTA #5 (3.5~1056
uglkg RE, HWNEG) ITX > T, FBERIZAR Y MNERDRRD b & O
BN D (B 135), £, EE 17 H Ho SWRJ ~ 7 212, 2.5 mg/kg &
O OTA #EENE G- L, 4 1 B H OREREM) OREE L O gz /-
2P-RA N T ~JWEIZ L D ARy NREOMHT NG, EZEi 5.2/109 LY
4.2/109 X 7 LA F KD DNA fHIMEAR > M4 Uz &g Sz, TLC
EOARy MIEAREL L THWE C-C8dG-OTA D AR v k&6 UALEIZ
RBOOLNTEWVWIWMEDRH H(ZH 135)

—J7, 2P-RA R TUURIZ LD . ARy MERPHEGR TE o i
HH Y LA RS K 91T in vivo 2B DA ISV T i HPLC
F OV LC-MS/MS TR X Ty,

F344 7 > b (B, —H#E 3 PL) 12 0 X% 2 mg/kg RED OTA 733 5 [A],
2 A REBREIRE O % 53 D AP IR AR BR AN £ S 7=, 7 v biE OTA ik
B 72 BRI LS N T-, LC-MS/MS EM R 2P-RZ b T ~LiEE H
T OTA ORGEHP A TISTAER, JRICMED OTHQ A S 4, s,
Rl K OV C 13 OTA 13 H S =728, OTA ORI K Y OTA [ZEHE L
7= DNA fIIMRITRRD b ivie o7z, (B 137, 249)

0 X1% 210 pg/kg ARE D OTA % 90 HE#E 0% 5- L= F344 7 v b+ (f)
OB ONT 0, 250, 500, 1,000 X% 2,000 pg/kg (KE D OTA % 2 #HfH
BeH L7 F344 7 v & () OBEIZIT 5 DNA (IHEDH BN 2 E R
KA LC-MS/MS {EIC X W i~ 57z, OTA OAMRIZET 2 HEHEEE &
A 5A%12 32P-7R A b T OB K 0 B &= Bigiz 810 2 ik
EHEIND AR v MEMROFEI(ZR 301,302)%%E LT, 7 v ML OTA
P50 72 BEf# 1T & & S iz, OTA @ DNA £k (C-C8-dG-OTA)
X, OTA % 90 H#& 5 L7277 v FOBE L IiTRHE ST (MHEER T
3.5 ~6.0 C-C8-dG-OTA/10°DNA X 7 L AF ), £7-. OTA % 2 ##[E#
5Ly hoBE»S bBE SN o7- (BHEBEBRIL 1.6 ~6.08
C-C8-dG-OTA/109DNA X 7 L AF K), HFH HIL, L EOFERIZ, OTA @
B AT E T B A~ D EBOMF I DNA MK NG v &
T 5 E LTE(BM 303) . ZOEHTIC oW T, LC-MS/MS 7 a< k
777 Eovr—71%, OTA & DNA O-GHEEZEETHHOTIERWE
W RS & D (Z R 304),

F344 7 > F(E, —# 4 POIZ[BH]-OTA (1 mg/kg REFY) 2% O &K5
9% in vivo iRBR OFE R &5 24 K5 2B DNA & [BH]-OTA O &1
RS oo 7=, IR, 2.7 0 FAIHA/109DNA X7 LA KT
HoT, RIUY T NEHWNT 32P-7R A N T ~ULTEIC L0 fENT U725 5.
OTA FEF G- O EEICXT L, OTA 58 CTIX AR v MREDHEM L7203,
D R2P-IRA N T YLIETHRIE S OTA #5128 5 AR SO,
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OTA M E#: DNA IZHEE LIERR TIE R W E & X o (B3 126)

F344 7 v b (fE, —#E 3 VL) 12 0 XL 500 ug/kg RED[14C]-OTA A3 H
AR O PG S v, 72 FERIC & Stz Il & B g & B L 7= DNA
22V T AMS (B BT (280 14CEREEZHIE LR, WiEo 4
BEE LTk BEMY) &l 52K D 1UC BIEOBINNTRD Lo
7 Z &b DNA IMRIIA K (B HBRFE =3 A I0A/109 X 7 LA F R)
EE3NT, GG 137), 728, EFSA Tix., Z OB R & T
T 5 ETORMBESE LT, 1Z00iER Tk OTA %5 O 24 FFfi%12, DNA
NEEES T2 DR L, Z OFBR TIEX[14C]-OTA % Hfs KR B2 < Hia]
5 L7z 72 WEfH# 12 DNA 2RHEES TV A7, DNA FHIEMER <
WA N S S Z L2 fER L T b, (R 305)

(b) OTAD /n vivoZEE[R

F344/NS1c-Tg (gpt delta) 7 v & (MERE, —H#E 5P8) (20 XX 5 mg/kg
k(i - 0.36 mg/kg K&/ H . M : 0,38 mg/kg (AE/H) © OTA % 13 ## [}
IREEPE G- U B gD BEAL AR - AR AT M OV B BB 23 S S 4u 7=, OTA
PG REDIEME & b ICEE% 4 BB B IIXBIREEE A B ISR T B IR
A BRI T AR h— A BEREMIE L NZER BB b, BT
v PO L W DNA ZHiH LT LR— & —& 510 E 22K 28 B OVR 2
EHRAFASTAER, OTA BHHE L IR GRETEZIT A DN o 7o, Bl
BEE AN S 45 22 458 U TR L 72 DNA Tl E# 5 BEIC e~ T Spi-Z8 K
BHEENARICHIN L TR |, RHEANES R R RIS RIRERE B AE L TN D
ZEMNIRENT, FETIE, OTA I KA REAEROFEIIRD LT, K
B R OBEEANEAN R AT 2R E BB ITIT AN R Do T, ((BHR 254),
[F U7 V—12 k0 BlgiE Mm% OTA OIEHA 1 =X A
2 TIRBLEIRATIC L D F_ % BHBY T F344/NSlc-Tg (gpt delta) 7 v
MZIRHEO OTA % 4 HREE G U CRE K O ESNE M2 31T D EiEr
IR TR S iz, OTA #5512 X 0 BEE AN S R BRI R B
MM L7z DX, DNA “HEHUIWHER (Chekl, Radil8, Bripal, Brce3
%) AR EMEEE, DNA HEISE %20 Lz Go/M HEIEFER, Bel-2 7 7
Y =BT KO AIHIEE T pb3 IR DB T RETCH -7, DNA " H
PO ETE . R R 2 B L 728 T ORBERNFEINL TN D Z
&V, OTA &FEIZ L #ESEI/MFIC DNA “HEHUIW N Z v . F[E
FHZ 2N LB CRREENE L TS HERI Sz, OTA 2k
2 Al JE) (R Je OY Go/ML IS 1135 38 BB s 7 D FE BLH N L | il e J 1 oD
THERE 2R L TRY, EREMIROFBEICES LT\ EE 2 bhiz,
(ZHR 306)

OTA T X B&EEE 51 & s R A2 S A BN HIE AR 1 pb3 TR D i An 1
FEORBANBEINTZZ L LV, OTA ©O#FET S DNA #HE, 7R b—v
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A K OPEREZFHHE~D pb3 OG- Zi~5 HH T, pssKOgpt delta (ps3
m»vﬁx&@%wﬁéﬂmgmvaﬁx(Wﬂhﬂllﬂm5mwg
® OTA 7 4 B FREHF S S N7-, OTA 52k, WT 7 ZORRIZEH
5D pb3 DFRBLNTHFEIND Z & DRI NI, 7'72@%75)&)3131;“(3?)
% 5 mg kg OTA #GHEZHBWNT, pb3 KO v~ AT WT ~ 7 R{ZH~
TR =T AROCEREO HBLABEEAEIMT TN L . REIZHRO L
ni-, ZBREFEMHEEBROEER. 5 mg OTA/kg % 5-HOBEIZHB VT p53 KO
~ AR WT ~ 7 2T RN RITERO 5o 7203, Spi-ZBHED
HEEIX pb63 KO ~ U A THBEICHIN LTz, && 513, OTA 7N DNA » &
PHUIWHEE I ) 2HMIEHH L 2 2 /- L C DNA XEZFHFET L AREENH
V. p53 LT DIEFE T OTA OEEEMEFEHEZIEI L TWnD LB X T, (B
307)

b. EECEURILAMELLTOAN=XLA

(a) BBIERXR LR

OTA 73 in vitro } O in vivo T ROS FEAZE% 1 L7- DNA, ¥ VU &
LONEE OB b E R & 24 2 kﬁﬁz&%éhﬂ\éo F7-. in vitro &U
mvivoDa Xy 7 A28\ T, OTA O HEEKERIZ DNA 251
ODHENTEY, b7V AER TR b SN ) 2 VU EEAFR
kL TCHET 5 Fpg XX Endolll 442 X v DNA HEDMRENR I Sl
FERIT. OTA 78 DNA HEOMIWEMZHER L TWAZ L& REB LTV

((5) BEHFEMESH), OTAIZXL AL A L AL, BERIZB WV TK
HHENORD LI, RHHOBHEELOBEA NV AFIZLI T EY =
AT A4 T IRATN=ALNT v MBI T 2 IEEFHRICEE R E 2 R
T3 ET5@ELH D, ROS DEADFRIKNE LTI, Fe A4, &/,
fefb 2 F L AIREOIEK T, NO GREFROUE D TH D INOS FEHL O
LERWEIN TS, iz, BIRCIEZ, A o X —ERBEEICHEET
HTcw, BP-RA N T WEIZ LD BlE S D DNA IR ERIE OTA =
DHDO TR L, IEEEBRLE (LPO) WNBEE L WA AfEMESL E 2 5
N5, LPOICL 2 DNAHEEGE LT DNAFD 2-THX 7T /7D 8
NDOEREIZ X D 8-OHAG K N7 / HFk7e & OBt DNA (A D 4 kb

CNEE OMERL R T D MDA & 77 = DS K DA MR 0
HHTW5D, (B 236,308, 309, 310, 311, 312)
OTA IZ L 2 NEE R LW OREETEMEIZ DWW T, OTA & Fe3+EA1RIC

ROS FEEADBEG L TCWAHEN D H—F, Fe3rb DHEE %%rﬁ/ﬁizuoeu\o
TEFNT =)L OTA THREBILPROLNHZ XD, Zhbid OTA
ODERIZIFE G Lt nodlEbH 5, (| 313,314)

in vitro &R
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LLC-PK1 ffifa (7 & Blga i R ANE M) 2 OTA OfFE F T
L, BLA M LVAIRENHRIOLNT, OTA IX., EBEKRFNIZ ROS DFE
AL, 15 uM @ OTA THET 5 LN 8 FF Y 77 = 1004
RO HNT=HIAITHD NAC IZK->TZD 84XV I 7 =D
FIENH S iz, (3R 315)

EXAIZ 31T D OTA OFEF A B =R A& F_25 A< HK-2 #ia% 50
uM @ OTA & 6 FF[F X% 24 Bl L. MR REL T RO L) fE
Mrahiz, MAEFRIT 6 FiE1%IC 83%. 24 F#IZ 53% Th 72, 6
W% (2 DNA OER{LAERE ORI & 312 ROS OFEANEI L, ROS O FEA
WCBE5 T 53 hary R 7TEHMEEREEO mRNA BE EABRO 5
72o 24 K 1ITIEL, ROS LL L UR{ER) DNA 81500 & ILICiz{b A
N U RGBSR OB LT RBLOBEMMAFRD Hiiz, DNA IR IR K 72
ED DNA 512 L 0 I FHE I N5 M0 EHFRHE U7 A F— A4
HERFORBL LA IR SR o7z, (B 239)

RL-34 #ifa (Z > MR ECRAIAERR) . 7 v MAMAREEE TN XX 7
v N NRK HMifa (Bl R AmE b Bkl fe i sl ask) % 1.56~6 umol/L @
OTA L ¥:3% ¥ % in vitro nﬂ:%ﬁ@fﬂ:% R M O L A N L R IREICEE S L
TWHERB KT Nrf2 OIEVEFRE & 12, DNA OELAHEEIZ X 255N
VEENL DOFE AR O H L7z, Nrf2 fxft&@/ﬁ MALAI T 5 Cafestol KN
Kahweoll Z# W 2RILERIZ LW 2405 D OTA OENRhIE S D 2 Lo
5. OTA (kA b L AT 5B EROPRLIEHZAE L TnD Z &7
REENT, (B 316)

LLC-PK1 #iflidZ OTA OFFE T TH#E L. Nrf2 Z 7 EOBRNBIT K
Ok 7 v ATEVE, Nref2 &m0 NS E DR TH 5 GST L UYGCS & E 5
FDORBUKIET OTA OENFT 57z, OTA (25 uM) %, Nrf2 #
VNI BEOENBITE N7 AR ZIC T S8, FEn ORI A Il L
T2(ZHR 317), iz ROS L~yb (Z7a—H%A h A KU —THIE) O
K T2 OTA (1~25uM) 2k ->T, GST L/ NEFH Dbt F v H—
Y OEMEE T2 OTA (10~25 uM) IZ X > TENENFIE R Z Sn-(&H
318),

HEC293 #ifa (v g VLB s ihipark) % 20 uM @ OTA & 2 IRgfE] A
YXaxX—hFHE, I har N TEENME (Amm> DOWY. ROS B
AR OHIISE N FHE S v, 7 a7 4 — MiEHT I . MEARERIZ X R
RUTIZBITAHZ V/ﬁy’%f%ﬁ@ﬂﬁft%éﬁ&f:%%\ I harRNUTHE
RiEER, # XTI EROMAE, A N RIGEOFE, HEEEIZRD 66 Fl
DX LRI EORBEENRED HiL, OTA OT KR b — v AFE I E L

16) 77 =20 8t Ens & 84XV /7= 7%, ROS ITL % DNA Wikl D~—
A—EIhTWd,
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TWb EEZ LT, ?ﬁﬁfz{h%igf&;é NAC i* OTA (2 X% ROS EAK
O'A Um O % L, OTA (2 S har RUTHEURERBRGE
DIF L EEEHWTE, :mﬁgm%%ot V. FHEH ST OTA OFEMEICIE, 2k
2y RUT %S L7z ROS BEAROT R b=V AREELTWD EEZ T,
(/0 319)

32P-7R A h ?/\“/Wi%ﬁ:ﬁﬁb‘“( in vitro X OV in vivo T, Bt A b L A8
DNA MR AR > MERIZKIETRENTHA LN, FiRtHThdr EeH
SUA EH I CNIIE X IV E A Y RCHIEET D E ARy ok
NI LTz Z EREE S TW5, (B 320)

Z D%, HepG2, Caco-2 FHDEEEAMI KL YT v MRS FRANE MiA
% N T= in vitro EBRIZ X - T, OTA OFEMEICHHT AR L 2D
BRI T HMANPHRE SN TWD, (B3] 313,315, 321, 322)

in vivo B

Wistar 7 > b (B, —#£ 6 L) (2 0 XiE 289 ng/kg KE D OTA 7 48 K
W4 3B D #E Sz, OTA # 5 1 KB#FIC SOD K Oh % 77—+
RTINS LSRR, EAR, 7 VT F U ME RO OTA O R P %
FRIE L L7- OTA OF MR SNz, 2o ORERIL. in vivo D OTA
I A= R—=F X KT UV ElRBIbKENEEG L TWD Z & E2R
LTz, (B 156)

Lewis 7 > ~ (K, —# 20 PB) T 0.4mg/kg fKE® OTA 7 1 HfHIZ 3
B OMEE T 2 /G Sz, OTA OBEFEMEICEK T 5L A L 2ADEE

D B THIRLA] 2- AV h T h =& Ak B (MESNA) 10%
A G-9 5 & BiiCk T2 OTA FEHEOEREMA RIS T2 &
T 32P-TR A R T ~ULIE TR & 472 DNA Wil o %% & R EE 3 s L7z
7. BEEARIELET v ME, OTA #5RTIX 6/20 Th-7=75, OTA
J OV MESNA 5.8 Clk 8/20 T W . MESNA (B R D3 S8 s 12
I RERER T2, BHE S, OTA OEREMIAGELY & 508 AER I
BB AN=ANCEDEEZTZ, (B 323)

Wistar 7 >~ b (f, —#% 8 VL) |2 OTA 2 289 pg/kg (KEDOHE T, I
PRBEDOANIR VXY —ThHDH AT b= 10 mgkg KE/HOHRETH
Beh SNz, HEMBREORE, 27 F=r D& 5HTiX OTA THRE S
D RFEME R OB BN S vz, (B 301)

RUA L HOPEIE T TR 7 A4 KA OTA O MITTBEE TS
HHEJT, JRUA 12 OTA % ixf# L, Wistar 7 > b (fﬁ\ —H#E 6 L) [T 289
ug/kg KEOHED OTA R 1 BE X2 14 HEEANE G Sz, OTA O &4

10 MESNA (3B Clif T A — VA BN &85 = & Tk A L A ZBEE | LPO FEAW) % 5
/)\éﬁéo
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OFRETITEBOIEE NRu~L4x v K (LOOH) o, = o7 v
42 FF > (GSH) A7 % F 4 (GSSG) DT KT SOD i&EiHD
KTFRAELNTZN, OTA RIS v E2RGTHZ LIk TInGD
AL S iz, (B 324)

Sprague-Dawley 7 » b (f, —#&f 10 JC) (2 0.2 mg/kg faktd OTA % 4
MR E U, B, & OWKICIs 1T 5 DNA ol ik, JE# v _7 '8
FA4— & (RSH), LOOH L)L INALAF 7 —8-1 (HO-1) ¥
BN bz, OTA &5HEOE N, & OM L v i =47 DNA %
BERIKE) LIZFERA AT RO B, DNABEERELCTNWDHZ L 2R L
Tz, OTA #GHED T v MIFER G OXIRERIZ i LT, Bl & OV ik
® RSH &0/ FEICED L, 2 ToMHo LOOH WHEREIZHEM L, =
N0 OTA OEEIIHIRILAI TH DL T =V 3-0-p-D- 7 /L2 F(C3G)
OILFEHIT LV I S 7z, OTA #5102 L0 B g Ol 35 THEPERR
FOWEEMBT 2 HO-1 NEBICHEIN, EHEDLIX, BIELARL R
25 OTA OERICEES L TWb EE X T, (= 325)

F344 5 v b+ (HE, —#E5PL) 12 OTA % 21 H XiT 12 > IR # 54
% w2 SN X A7, BHARIRFEELE & LT 300 ug/kg RE/H D OTA %
BehH L, IKEN 333 g & 7o 72%1% 100 pg/kg KE/H O OTA 2 #5 L 1=,
b A R U RISEICRE T 5 GSH B EME CTH Ly TNV F INV AT A
A% (GCLC) ., GSTP1., GSTA5 K O GSTM1 D3HLA OTA #% 5-HED
7w MBI TOWT ORI W THED LTz, 7 v MR EGE
& O° NRK fija 2 ANz in vitro BBRICEB W TS Mgt 2 4 U DA
K VIERWEED OTAIZ L > TID ¥ /X7 EORBEOIME DGR ST,
NG OBEET O DNA OFREIFEIRIZHEAS L BRI RELZ NS 565
BIKF Nrf2 ~® OTA OE2% 7~ NREEETFHl & OV RL-34 fiifje (Z
> NG FSRAIIERR) & WD TR S, OTA 1%, Nrf2 & DNA Fi&
T ORE S ZIHl L, Nrf2 ORGSR T S 7, [F DRSS IC B W
T DNA OHEIEMREZ D 5, DNA OFLBEENS SRS T 2
EMNTRENTE, 1200 H OTA 85 L7280 7 v MNEl&IcHB W TH, OTA
ZE U720 BRERIC T DNA OB ERAL A A I HN L 72, OTA
ICEVBIEREZ SN EOZIE, Nrf2 BREOIEMELANC L 0 RE S
5N, ERARa A VN2 in vitro DRBRR TRO bz, UL EX Y | F
FoIE, Nref2 3l &b Z &L - T, bR R U RISRHT DR ORE
BERME T2 2823, OTA OFBFBHERORELADA T =ALTHH )
EEZT, (B 316)

Wistar 7 v &+ (B, —#£ 6 VL) 1T 0, 5ng/kg XiZ 50 pg/kg (AEH D OTA
2 15 BEBEHRE OB S vz, b A b L ADFRIE L 72 5 MDA KOV L
R b2 X7 E (PCs) DOIEENIIRTIX 50 ngkg (REZKSGHECTAHE
IZE <, B TIX, 5 nglkg REE G- UL EORE T OTA FJE&E 5 O X REEIZ
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NCH BN LTb\f:iﬁ\ REKSEEAR DN T, BET—E K
W SOD {EHEICITZLITFR D HivZe o T2, (B 326)

Sprague- Dawley 7 ]\ (K, —HE6PL) 120 Xi%0.5 mgkg KE/HD
OTA % 14 AREIHENE G L, BRI 2 R B A 23 i < 7z, OTA
BHREOEEICB W T & 7 —BiEHOMK T, SOD {HFHD EH KXY GSH
BECIKTRALIL, BIELA NLARFEINT-Z L 2R LTV, OTA
B TIIR R~ BB E R OB IR 2 7 R b — 3 Afifass
FIEI 10 RN 3fEITHIIN L7z, B MDA BEEIZE(LITA Bz
572, OTA L HECHELF DY) 22 % 5 mglkg (KE/H O & THNKS
T5 L OTA D GSH K ONT R b —3 ZA~D BRI S NT-, (B 327)

OTA PR TR LIEE DAREZFHFET L Z LnHESNTWD, v v
A (FE, MEMEARBR, —B£ 10P8) (20, 0.05 X% 0.1 mg/Vt/H D OTA 7° 45
AR O&EE S, v~V ABRPIZBEWTCRBILIEE DS EY Th %
MDA PHEKGFHICAERICEM LT, £7=, SOD, # % 7—€, JV&ZF
o=, TN ETF AL 2 —E KO GST OiEEn &
EAFAIZIETF L, 0.1 mg/lt/H @ OTA/EHTITABEICIK T L, (3K
163)

Sprague-Dawley albino 7 >~ ~ (B, —#£ 10 PT) 1T 0 X% 0.2 mg/kg i
Bt OTA % 4 EREEEH 5 L NO EAMRENICE 545 DDAH X (*NO &
%% (NOS) #FHE~DOENTIR 572, OTA F 58 TIIFhR & B

NO AHEEZENOS 7 A V7 4 —LDO—D>THHINOS ¥ L7 HDOIEE N
O BT, FHIEIZITFEIZ NOS &R T 1 Y 7 4+ — 20 eNOS K UW
KD NOS [LEWE %43+ %5 DDAH-1 # /3 7 B OmFIF BN ED 5
i, PiBBLIEZ A3 25 C3G 2RI G- 35 L. 2T b OB TR L
7o (B 328)

—J. LD X D12 in vitro KXY in vivo lZB W T, OTA IZ L Ak A
NUABRRBO N2 HELH 5,

F344 5 v + (., —#E3PL) (2 OTA (0. 0.3, 1 X% 2 mg/kg {AHE) %
PR O 5% 4, 8, 24 O 48 FFf H o, gk QT+ o MDA
% GC-MS THIE L7-fE 5, W o MDA BEEEIZ & HEINN RS H 720>
2o F72. OTA (1 mg/kg AHE) F5%. Bl DNA 10 8-OHAG L~L
WZHHEMDBFRD SN oTc, (B 329)

7 v MMREEE AR X OV NRK fiid & OTA 2553 L, NO EAICRD
B ~DOEBE PR, HO-1 LOVINOS # > /37 g L~ LD OTA A
EARAEHIREINZRD S LTz, NO D& 237 B K O DNA ~D A 21,2
NFovrEEo= btk 8=t 77 = ZEEICTH TR 5.
OTA 3% /"7 E KT DNA O = rfbZFE L7122, NO OERHEIX
OTA IZHE SN 8= tr U7 = EllZbE RIEFST, OTA ® DNA ~
DOFEIZ NO IZBH L CWnWenE:E X bz, (B 312)
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OTA % 0.25, 0.5, 1 X% 2 mg/kg {KE T, 5 H/H, 2 @EMKEO&ESG Lz
F344 7 > ~ (Hf, —#£ 3 C) OBz VT, LC-MS/MS (2 Xk v LPO
BT IR AE R 2 MR T D RBR AN SE i S iz, 7 v MK ER S 72 R IS
EREE Tz, R OTA ORIt &z o7z, b A L AD
~—H—Th5H, MDA kN 4-t Ra o 7 /L7 — L NS DNA 2B
% 80HAG., 1L,N-=T )T AKX T T ) RN IL,N-TaX ) ThFy
7T AIMERIZOWTER LSS, OTA #5012 & 2 B g M OV gz
BT 56 OMIMEOEINTIERD S hoTc, (B 171)

F344/NS1c-Tg (gptdelta) 7 v kb (MERE, —H#E 5P8) (20 XX 5 mg/kg
ek (it - 0.36 mg/kg K&/ H ., M : 0.38 mg/kg (AE/H) © OTA % 13 ## [}
IREEREH L, BigBeE /M@ s ic it % 8-OHdG % JIE L7 /s %, FE# G
R OB ERICETRO LN hoTz, 20T v M TIE, BBV TS
BB FRENRD BN TWD Z L LW, DNA ORELE R ICITE LA
LRI L TWeWEEELITB T, (B 254)

(b) MREEARASHNBEE
in vitro SXER

THKE #ifa (& kB bR ok fiAEeR) 2 0~50 uM @ OTA & 12
B ST 24 BEIEEEE LRSS, 1 uM LA EDEE C 24 BRI A B2
Ha%E DA W QN IR e OV EARAF I 72 7 R b — 2 A DOHEINFESH LT,
OTA ALERETIX, ZEREKREAT HEREMIENE D biv, FEaEDOR
IR R T YA AR D BIE ST, BEREE A3 O T L R LT 1 24 IR¢fH]
#1012 OTA FEEE DK FREETIX 1.9720.16% T > 7= DIZxf L, 10 uM KT
50 uM OTA JLEE CTE N ZFN 4.36+1.15% M (N 7.25+1.16% & A= ITHN L
7zo 10 uM LA ED OTA JREETIE, A54R50HE M M ORI H 2 flilaoE)
ANAEICHD L-, oF 2—7 ) OB b7 L 0. OTA 235584
TR ZBRE LT D 2 EDVRIB XL, In vitro \IZBWT OTA N HEKFR
I NE DB EREST 5 Z R sz, — 5., Mls4dfFI2tg5b NFkB
VT MTOTAIZ K D EER I N TV, 2RO OFRERN S FH 513, OTA
SHEERTE R ZIHE L. BRDHEHO TN LB ~OBITICREENL X,
E R O A IR G L Tnb B 272, (B 330)

V79 Mila X ide FARMM Y > SiEIZ VT, OTA (3G iR 2 5 78R
bk Ge B AR (R A AR [ OV INEERRBR CIEEMECTh - 7o, 2 b Ol
Z OTA & 3 FEIESE T2 & BB L TR U 72 G iR J OYEB 43 I A B H
7Bl U 72 e B R 338 6D B AL D AR S &SN L 7=, 246 Ofk
K226, OTA 1% DNA #HRZOMI DK LA E L TWDH EEX BN, F
7=, VTI9 #ila %z OTA & 24 R[5 L7= & & D ICs DIREIZIH VT, OTA
DR E N R T EE 7o —H A b A U —& HW TR R,
Go/M HOBATILEDBIZE S 72, DNA OERIPLEIIZRD SN ho T2 (B
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fE 225, 230)

CHO #ija% 0. 0.2, 0.8 i1 mM @ OTA &4 2% &, SfEdeffk
A9 DA H ERFERICH N L7z, 0.05 mM~1 mM @ OTA H& THl
fu 53 HOEFRIZ I\ T DNA O b D& fEH 3 2% Topoll OTEMEAS FH &K AF
B LTz 2 & L0 OTA 2SR A THE L T\ 5 EHERI Sz,
(ZHR 241)

IHKE #ifim% 0, 1. 5. 10, 25 XiZ 50 uM @ OTA L5545 L, 5uM
LI EORRETHADHOLENZD Hiv, 25 uM LLEDOFRE Chiitk iy
RO B 725 e N & — 3 v D RANT K D hlidk G ta o3 IR o 43 Bl & 3Lz,
YR DOREE S VRV ETHDHE A R DT B FIULDOR TR ST,
EAREYR— M HOTHELZENE R b7 e F LV REREBRESE (HAT)
TEMEIL, OTA OREEFNILT L (IC50=24.5 uM) | fifilk e ta /iR % #2
FLTWDHab—yrOFEICHNEE ST % H3Thrd 190 U (A
HERLIE, E A o7 EF bR, BEIEELEZFHFE L, G410 DNA
DIEEGFICEERZRE Z R L TWD I ENMLNTEY, 45 513, HAT
DILE OTA O—RLAENEN TH Y . ZANENAERICEEE LT
WnEEZT, (B 331

OTA X GES-1 fif (& MEVETHEALE REIR - SR RL B IHAERR) 1 Ge H
PEIEAFHE L2, GES-1 #laz OTA & 24 BREG#E4 5 & AR JE 3] 2 )
9% Cde25c, Cde2 M OWA 7 U 2 Bl OX R ERBDH S 4,
Cdc25c X TN Cde2 DV LM S dvlz, T OFER, Go HIBIEN#H
BINDEBZ2 Nz, MMEEEHE L OHRAEFICE S35 MAP - —8
(MAPK) 77 2 U —* 2 23—0 ERK KOsk 7 F il - —+
38 (p38) DFsHLZ siRNA T L 0 il % & G HIEIEIZ & 5 i D FIE 3
ARIZHEAD L2 &0, OTA OfifEl~DE I ooy 7%
MMLTCWB EEZ BN, (B3R 332)

OK i (AR« A8 fid b Bz AAak) . WI26 Hifa k& OY HK2 ffifa 2 vy
T OTA., OTBr X/ OTHQ 2SHERREESEIZ AT TR BN o7z, OKIZ
%L CiX OTA. OTBr., OTB X OTHQ DNEIZ M5 < . WI26 125 L
TIiX OTA OFMN K HIRLS . DWW T OTBr & OTB 2 FEIFEE, OTHQ 1213
FERFRO BT, HK2 2% L TiEk OTA OARIZEMENRO bz, (1R
292)

in vivo SXE&

F344 7 v b+ () 12 21, 70 X% 210 pg/kg A#E/H D OTA %, 14 HH
X% 90 B (5 EIAAEEE) sRElfRO&EG L-%RICBimERIRL, &0 Y
TNE AL PCR 7 LA THIKE LK OAARDHIZED 2B FORE L

1 b A M H3Z U /%7BD N KNS 3FZBHDODA LA =
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Fo, GEMBEFRIER N 2 A X T 0y METHEE Y VX7 B DR,
NS NT-, #8590 H#IZ, 70 pg/kg (AELL B OTA 58 CTHR Sy
0 FHHEIA 1 (PLK1, Aurora B, Cdk1Cd2 1 7 U > E1 DA
7 1) . CDK FHZER T, Topoll, ¥/ A B %) 7 OTA |2 LV #EFENZH
B L7, %5 14 HH® 210 ug/kg fKE® OTA #&5REZIX, 90 H % & Fhik
L CREIZEWNAN S 2L EGFOBEBEHENRD 5=, 70 pgkg
FREERGHETITRD N oT, B FREOZ(LE —E L, BIEINE
A O UL PR AN E ML Z 31T D X o8 BB (Cdklede2| p21WAFI/CIPL
Topoll KN/ 341 ) ITH % B EBGEITKGF LTEZERRO 6
L. Aurora BDO ¥ —4 > FTh bbb A~ H3Serl0190 U b3 L S
NTWZ Enn, BRADHEBEROMIZICT R h—V ANRFEINLTND
ENRBRENTE, TNOLORERIVEEGIZ, OTA IZL DN ADOHM
2, AARDHOES L RARORNZEEDIRN ERLERTFEZ I
DEFFREINFIEH SN D BT, (B 333)

F344/NSle 7 v b (K, —#E 108) ITENVAHETH 5 210 pgkg (KHE
/H®D OTA % 28 AR NH LT 5 & I RME I E RN, HifusE s
KT R b= ARG BT, TN AL T H 2 BRI 7L g o 1512k
T D AR E A~ DB A AT R, OTA B G-HE Tl DNA 508 1264%
% Cdc2 M OYH2AX % > /37 E OMIFaZNIZ 1T 28N TNE Go/M # D
BATIHEICR 5795 Chk-2 # X7 ED U VLR bivT, MR
BRI OMEE, 2 %F > D (Ubd) DB FRENAZITHMNL
Tz, Ubd 3. M HIO#SEKRT = v 7 R A > MIEHETH H Mad2 & ifE
BTAHIENREINTEY Mad2 Z[HET D Z LIC LY PR RNLENEL
HE T D A[REMEN R STV D (SR 334), OTA 502 X W Ubd OFEHLMN
M#OH2ET Ge I HRBO B2 & LD, FFHLIX. Ge T Ubd DFE
B EOMIIZEB W TR, Geliche MBIOAE S RV F oy ZRA B
REAREAS 23hE L CREBRRLEMEEZFHE L, OTA OBNAMEMICEES L
TW5 EB X7, (BH 335,336)

(c) Zhith

NRK-52E i (7 > S Uiz pRMAE f i faiR) (2 100 X% 1,000 nmol/L
BED OTA 8+ 25 & . LRERAEMEOMA Y T EEIEIC X 2 Mtk &
O R b= 207 & 18O VB MEBIE ISR A O (LD SR S 7,
OTA X, KIE~—H—Th % NFB OiEMAL, BHEED~— I —Th 5 2
T — UM O L A D~ — 1 — T D a- LIRS 7 7 F v DR
B Ui, £, AREGFOIZ, Mlasts 7+ —+E 1/2 (ERK
1/2), JNK &K p38 HiFE Lz, (B 337)

19 b A2 N H3 XX 7ED N RKslns 100 &EHO®Y v~

89



b R R R A A OV 2 o w) B 28 M im & IV C OTA 0 7
PERNFHR Sz, Ml e 0.3~10 nmol/L @ OTA 78 2. 5 X% 14 A Ek5#%
ST, B AN—E-3IEMEN ONLDH {2, ENENT AR h—3 A L UEE
FEAMRLODFERE & L CHIE S av7e, IRAME ML, 7 A x—+E-3 & LDH At
OB LT, MMEFMEL VK 10 fEEuvEszitazrm L, KEE (0.3
~10 nmol/L.) ® OTA (2 14 H&ET 2 Z LI &V, flao R 23580
BTz, RANE IR RAIC NFgB iGN & JTHHEE D~ — 5 —T
bBHaT7—r U I KOT 4 7 ax s F oWz, (M 337, 338,
339)

OTAIZL DY =R T 4 v 7 RBRTRELOZELL OV 7 IVBESR
DZALH, OTA DRENAMEICEHE L TWDZ L ZRIB L TWHHRENRD D,

F344 7 v ~ (. —#E4 D) 1T 300 pg/kg R/ H @ OTA % BlAGHHEEY
BELTHS L, (KEN333g L7 7-1%1% 100 pg/kg (RE/H @ OTA % 7
AR, 21 AT 12 A MREEERS L, BiRICB T2 X7 HXF—
Y (PKC) XU A T T7E®F 77— (HDAC) DX /X7 EDOFRBEMN
TSN, HREEL ik LT, OTAEEREE TIZ 21 HHUBEPKC VY~
it N A B L, PKC O Ty 7 FVIRFTH 5 ERK 1/2 & 0iE AL
EMEAL TV, £ =2 ) URRRER -1 /R (IGF-1r) & IGF-1 12
FoTiEHElbEND A 7 v b= U UIREERGFES T —E8-1 % (PDK1) @
FEEHEMMN OTA# 5 7T HB A 21 HEHTCRO N2 G, ZAUHN
PKC O ERTERAL TS AEEERE 2 bz, 7z, OTA H5HETIX
HDAC3 % > /X7 ORBINMERE ST, HDAC BEE OIEMELFRD i
770 HH 1L, HDAC3 4t L7zt A F U T B F NAKIZ & D idin 3B
N T FIARE RGP U, AR, 7R b — 2 A Ifl&E %2 L7ofs
DG LTWD EE 2T, (B 340)

BAETN T o B RO, RERIERE(LIE 2 (Thec2) NEBHMHE S I EED 4
SEAIRR RIS ATt L AR A & FF> Eker 7 v MIZ, 210 ng/kg K&/ H D
OTA 78 1, 3, 7 IE 14 HREMHRR D &G SN, B RE I BiE s+
JEANEIZ I 1T 2 BRAR AR . AR SRTEME ) OB s 7R BT v 7 ¢ — LDl
NN, OTA 1L, VB ICEEE O R B b (RTIEEMRZ) 235 L.
BAERT > N TIX 14 HEIZ, Eker 7 v FTIX 7 H B2 B4 B HE5E
O¥MESI&HE Z Lz, OTA #58ClE, iR ERT (CYP4412) .
DNA &85 (SUPT16H). LA kv RIS EIE T (SEPPI) %0
IR TRBNEESND —F, /3w, Vv TR OENTH D 7
FAT7FINA I b= 3-FF—1F (PI3K) -AKT-Tsc2 DL D&
F-OFRBNIHI S 72, Eker 7 v M, 2 TCOREIINL, BET v MK
D OTA IZkIT DM EN @ o To, B TIE, HEO MmN D,
Tsc2 D, OTA OEMES~OEENRBIN TN D, (B 341)

OTA OFEMEDE A2 B E LT, cDNA 7 L A @M Kk N 1 T F— L fif
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Wiz X 0. 1n vitro fx O in vivo CTHEREM) /2B 6 1B I X7 E 1
VOB HITND,

Wistar 7 v b (., —&£ 10 JT) (2 0, 1 Xi% 10 mg/kg KED OTA %%
A5 L, 24 Wl T 72 RIS L& L. Bl AR S AR A 2 i
SN, WHAEED T2BFMBICEH LT v bOTICKRE R OBEIEIMNE 2
IR ZE NGRSO B LT, B AL Z U7 RS B AE A . TR NI
HEL T\ e, BlEREICB T BB FRAOENEZ~A 70T LAIZLY
it L= %5, DNA 424 (GADD153 & U8 GADD45), 7R h—3 & (T
2Fx VU V) RORIENRS (aep 707V >, BAuF T2 KOO T
T 8) IR L TV D BB T OFRELUC OTA KA RN A BTz,
(B 342)

F344 7 v (., WA 175 g, —H#E 5 P8) (T 300 ng/kg (RE/H D
OTA % BihpipiB & L THR G- L, KE) 333 g &7 > 72%(13 100 ng/kg
RE/HD OTA Z# 5 L, HEE OBIEOBE BB 7T 1 7 0 — /LD,
OTA HEHFtsZ 7 A, 21 B, 422 H ., T2A KD 12 ARITH BT,
OTA 5B OBETIX, 5N THD Nrf2 (25> TREANGE SN D
fifm: K OWRAE A b L A SIS L T\ b %< oEfat (GST. NAD(P)H
¥/ viEwlEE (NQO1) %) I ONZAEHSER A )X Y CYP (2B 57~ 5 i fx
FORBEADIME S, ZNH0Z X7 BB LM Sz, Blgick
W, OAT, F hU T AMEIFEY VR b T v AR —%— (NaPi-2) 72 X0
kT AR = —&nT K OIS v o DEEMERER A R 5 L%
2 I DB ORI OTA #5112 L 0 Il Sz, EHOIE, v
U LEFMEHERF O ZA LI NZHR BN 7 CTh H HNF4o e N Nrf2 (12 K 55
BFREOMFIEOT Y = R T 4 v 7 IR B FHERE DL BR{EA F L
ZAT T D AN E A2 PR L, OTA OFENAMEICEE L TWD & E X T,
(ZH 343)

VAT R RN D in vitro 70 & LT BN E AR R
A Sl © & % RPTEC/TERTL #ifE & O HK-2 i, 7~ B igR#m
EHSEHIIER TH D NRK-52 Ml ONC B R KTYT v ks O EEEE TR
B MINE 2 OTA & 1% % B T HBLOZELA cDNA 7 LA fE#HTIC L 0 3
bz, £l2. 7 v MZ 3 mgkg KE/H O OTA % 1, 3 T 7 AL
L. OTA [ X 2 E&DOE L FRELOEALBRRICHRb Nz, EhZEhd
ETIIEBIT HDBIEFREOEE 7 T A2 —ffFr LT-fER, & RS
BHWETLVET Y MinvivoET VORERENEHITWT T AX—L o7,
OTA OEAIZ. MER, X7 LAY —Aflf, Im5, 2% F AL
HIR R AR D VT IRERBIC KA TREY . b EENKRE N7
X7 LAY — AN B 59 2 B a T ORBUIMEE S D H O R U6 S
NHHODOWMERH LI, FROEITIEG K = v X% F AuIiZB 57
HELFREBILICH BBz, DNADRIEICSR D BIEF DL < ITFREN
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R STV, IWEEAR Y 7 2 U —E s & O Ras BIHE S 135
B S iz, b A B L AIZ X DR L S 3D Nrf2 o 7 VAR EERR
DEIE A LN o2, R TOET BV CHIREBKRIZET DT 7
FLVETYV VI EBIEFTHLT FEY VoEENRRKR b TLESNL TV,
FEFLILINLORERND, OTA OBNAFERAEF I E Y =T 4 v 7
T%é:&%%%bf%ét%ito@WQMQ

pb3 13 OTA OFEMBANEIKIETHEBERRD7-012, pb3KOgpt delta
<~ 7 AR OIER 73 p533_4a¥5i’7ﬁﬁ“6 gpt delta v~ 7 2 (TR, —
BES L) 120, 1 XL 5 mgkeg ® OTA 28 4 BEEFRHEIR D& 5 S hi-, HE
FHIRAEORER., 5 mg/kg O OTA # 51 CTEIREEE @ s (2 B R
FONT R b= ZAHFRNFED B, pbsSKO ~ v A D E RGO F B E
% pb3BInFZIERICATH~ T ALY EoT2, £1-. pbFKO ~ 7 AT
1%, BEE N ORME BRI S BEREMAE L OV AR b — 2 A a3 5
&bi‘ozhto p53 KO ~ U ATHEINTT R b— A0 NIL, OTA OF
W5 TR b= R pb3 FRAFIIRREE B G- L TV D AlREME 2 7mie L
TWb EEBZ LT, (B 307)

(8) HEMRBRDFELYD

FEEREW) 2 - AR ER TlE. OTA 2% 5 L= EREM 4TI
PRANE DEAL BRI 72 BN R BT, BB S E M D T R AN
B 83t/ A Mt EREHIIE R OBER U7 iBE2 2 DA, JRAIE DFE
s e ORI EE b Blgt sz, 7 v MZBW T, Ml b &R O
HHIMEFIZ 2 S OFT ROHEMATED b7z, OTA BB W TH
BT =AUk el L RS SN D Z EAURINTEY . I RME I
BEIRAY7Z2 OTA DOFEVEERIEZ. OTA A3 bR H R 0 Rk 1A S e
WHDHHET =4 Vs AT AL RN BT T A 2 & L BE
HEZEZLNTWD, EBREMWC K 2 HAMERERBRICB VLT, kHED
METHEENRBO bNT-OIX7Z (M) T, 120 Hf# 8 | 40 XX 160 pg/kg
KE/H O OTA ZIREH G LR 8. HE&KGFRIZ Tmean & O Tmpag DA
XY 7 VT T AT DEIG ORI ONTIRIEDHEIN LT, 8 nglkg 1K
H/H D OTA Z 5T 9BHY 4 BH, 40 pg/kg IKH/HLL D OTA & 5.8
TlL, 2 TOTZITRMEIZE T 2B THEEENBIZ SN, 7 XICBlT
% LOAEL % 8 ng/kg (K&E/H Th - 7=,

&M - R ARBRTIX, (T oI OTA R0 #& 535 & I
BEE AN 5 |2 R AR AR K OV Sl C 2 < RAE LT, T v BT 0
21, 70 X% 210 pg /kg KED OTA % 5 [5EHIFE 05 L7 NTP 128
5 2 AERIFED AR TIE, 70 pg /kg KELL EDOHETHET v b OBEIC
fEIE 3 3R H7-, NOAEL 1% 21 pg /kg 1A% (B 5[4 5., 15 pglkg 1k
H/AIZHY) ThoT-, £7=. 2O NTP A7 —# 2 Hi2 BMD % H
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WTTIEHT L72AE R, AT T L0 9 Bl b1V BMDLo (%, 16.1 ug/kg &
#/H (LogProbit (Restriction : off) ) TH V. kil NOAEL LV &V VA
Tholo, 77X EHWTIEMEEMERERTIX, 40 pgkg KE/H O OTA % 2
R G LTfER, IREEMECRE O LS, EITHEOBREEN A
IVTEy, MDADTFERITE O bzhroT,

AFEFE AT R O LT, WIS B~ OB L D & 1~2 HT
mWHETBIZE I,

BAREIERBR O S, Ames B CIXRENEHLOF RO LD L TIT L
A EMBEETH Y | BERFIIE 2 72 SOS 5RBR K O FLEE R # fifiE 2 FH v
T fn TR A RO ROIIE AL EETH -T2, —F., WILED
EEAMIIIC BV COTA N — AR DNA YN 2353895 2 LRSS NLTEY
OTA 5 Lic~ U A7 v MO, ik, BRECBHWTHaty

N7 vt A ORERITIBETH ST, 2 Ay T vEA THLND DNAHEE
DEIFPURILANZ L > THHISND Z DRI TW5H, DNABEZRT
AEH DNA GRLTIE, 7 > MR, 7 Z bt B, v bR B RH
FlZ BTG T & o 7o, TR YL A 0 R ZS AN 1n vitro DN D7) OFRER T
BBV, In vivo DFRER TIXEVETH - 7=, /IMERBRIX. 1n vitro. in vivo
IG5 T o7, in vitro DYLEAREFRER T, GIEL ORMEOR R
HITELNTWDER, Ty MIRNAHEZREOES LR B ClIfEt,
~ U AEREARG LT TG Th o7, NI AV 2=y Ty
L (gpt delta) Z M7z in vivo BinmMRE Tl BIESEESME /M IC
DNA ORKEENHB NN, ZNUNZOEAN CTRET LIV ADFNTH
5 LT HFHLTAE LN TWARY, Eo, REMLIZIT 2 2R BT
SN T EDRHES N TN D,

OTA DBLEFEHRNAME L L TOA D=L LT, OTA H AT
O DNA ICEHBAEHT 20 G025 B TUTO LS IS
FIFERRBENEMINTND, B OTA 285 L7 in vivo lZBIT D
DNA fIMATERGERIZ I N T, RA b T~ LY DNA MR
SN THREDR DD, —FH . RANTZYWEIZL Y in vitro 2 In vivo
2BV T, DNA MIMEBSRIE S N & T2 WA RS D08, T ORERNTIX
SNTHELT RSN & S DMIMEN OTA E OTA G & DNA
NG LT OTH D & OFERITEIN TRV, BT, [BH] Xi[14C]
TT7-UL L7 OTA =7 v MZPEH LTz In vivoilBRIZ ISV TR RS 1R
A RNTGRY U TIEERZETHSTZN, MAIERITER O BV TR0,

OTA DIEEEHFEMREBADE E L TDOA NI =ALIE LT, MigEEo
Wiz v, & o3 BE BRI E, MEE e 7R F— 2021k, Bk
ARNVA, I hary R T7TOBKEKT, MAP X —8%D v 7 F U RED
b, 7==T 7= tRNA GRlE#E, £ A b EOT B F/ULIRES
DIV 2 XTI IRATZ AL E | BATKEO D kxR A%
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(1

e R VAT
PLEOHAE LY OTA X% OTA 2 DNA IR Z TEAK T 5 8inw
PERE IS AE Tl 7z < | [BHEER9IC DNA (ZER 2 e i tE R N AWE &
BRDIENEYTHD LW ENT-, £ T, BONAMEICONTIE, TE
’ﬁféﬁm%ﬁAJXﬁﬂﬁ’%T5$M%(%ﬁ%ﬂﬂ%ﬁ%ﬂ(ﬁ
% 20 42 9 A 2 A L FWE - G 3EEMHAESIE) 1T 5 T FEn
rLﬁ#éLﬁﬂi@%ﬁﬂrﬁ%l@%ﬁ@%Kﬁ%Emb\%ﬁh
%@ ZR LTI, NTP 28T 5 2 FPRN ARBRIZE S < NOAEL % i
B L. BMD #EoO@EHAII I ThORWwWZ L, TDI#RETHZ & & LT,

ERZBITHHRE
) FEICEITS REE
@ Mk 0TA RE

OTA %, & bf“isot% 35 HOPHH 2 HT D ENRINTEY (R
91), WEFOAMIZIIT D #&FOME/LR A F~—T1— L LT OTA O+
%Eﬂ&%%ﬁnuhf<ﬁ%éhfwﬁﬁﬁlwk

JECFA Oz LD &, BN 13 0 E, 77 U4 2 »E, BT ZKkOH
ARIZFBNT 1977 005 1998 4FE DA S L7 3,717 4 O i ik
OTA JEFE#PHIZ. 0.1~40 ng/ml (KA 160 ng/ml ZFx< ). FHMHEOH
FHIE 0.022~2.3 ng/ml TH o7z, HATIEZ, 1992~1996 FIZHILIZFBUWT
OTA EENHAE L, OTA P SN7=DiX 184 4 156 4 (85%) . -
P 0.068 pglkg. FEEHEIPHIL 0.004~0.28 ngkg TH-o7-, (B 158,
345)

EFSA OFE REIZIX, 1995~2002 FIZHESNTA XV T . /a2 T F T,
NV z— AU xz—T TRy AR BT AR E R 2,086
£ O F OTARENFE SN TV D, OTA O HER O &iBHIX 33%~100% T,
LN v (BHFRS 0.1 ng/ml) TO7L<, VT =2 —RORA Y =—TF > (R
RS 0.01 ng/ml) TZ -7, H OTA BE O )OI 0.17 ng/mL

(LX) ~0.56 ng/ml (£ % U7 BHHRA 0.1 ng/ml) TH-7-, EFSA
TliE, T H D 1995~2002 FORER R LV . JECFA THE S 472 1998
Eif@w TERER L i3 5 & H O M OTA B E N AMEmIICH 5 &
BRTWD, (BH 305)

DB OWERM P E R 18 IZER LT,

R—T 2 R, 1998 4 10 A5 1999 4 4 H )T T 30 4 DIER 4 ME
Z PG RHRO MG R NS WIS O OTA JREESHNE S iz, RHAI
EF RS WG O OTA FEREIZZEN £ 1.14 KT 1.96 ng/ml T
BV, AEENRD LN, FHEMIEF & S WA o OTA B IZIZFEES
MBI, FHREIT 1.96 Th -T2, (B 346)

2002 FEIZARIV R HALOE T 2 A 7 T R OFDRED O 2 # X2 Tefd i
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FH 104 40D IR RIS 1L, OTA RENSFHRONZ, 2 TORENLIE
& NRELL ED OTA 258 S 4v, “F441% 0.42~0.78 pg/L, AR oD i i
13.0.14~2.49 pg/LL T, BLMOZETRBD beroilz, a4 7 FEED
1 MK O I 2 HIKIZEE R THEREICE > 7-, OTA OEERR
(%, M T 0.1 ug/L K OV T 0.05 pg/L TH-o7-, (B 347)

F U D 2 SOREIEHH D 88 4 OMEF 72 B LEE L -+ o OTA
REN G SN, a7 T 20043 H & 7 AICERISNIZRIED 54%
B> s BT « 5« XTT X T TT 2004 4 10 AIZERES - Mk
? 91%7% OTA GMET, MHESGFIZZZ4, 0.07~2.75 KO 0.22~2.12
ng/ml, FEIZENEN 0.44 K TN0.77 ng/ml T - 7=, iy o ik
OTA IREIIIHEERZEZNRD LN, £, BBV T T - XT7T
X 7T IO MR H OTA EENBMEL 0 FREICEN - T2, i IR
ImiE s OTA A2 S OTA EERENHEE S, aLrT7 VRO - Bk
VT T B TT R T T TENEN 0.84 K 1.40 ng/kg (KE/H TH o7,
OTA OHHIRAIX 0.1 nglkg TH -7, (B 348)

TNBLTF U TTE ) AT A LVAND 2 HIKIZEIT D 435 4D b ML
H o OTA BENTHSNT, 2004 45 2 AT~ /LT b7 F ZiAFONT 2005
F4ARRT A~ T V-1 R FATRRENTZRIEOZNZ1 63.8%
KO 62.3%726 OTA 23R S, “FHITZE £ 0.15 ng/ml KO 0.43
ng/ml Th -7, OTA OHIFESRIZX 0.012 ng/ml Th -7z, (ZH 349)

kL o i FRE T R OV T 00 2 it T 6 50 S 80 k£ T 239
% 2552 2007 A 6 A KON 2008 4F 1 AU, I H OTA R EENHIE iz,
BEICETLIT U r— b0, Bl TIE by a v G HeE8WED
BEAH T L0 £ < )7 TIXEE, 70— OB O
MBS LV o7, OTA MHREIX, WIito ki W\ T b4 H]
IZHERTEM O RAREIZE S . BIEROFEILZENE1 0.137+0. 013 &U
0.3121+0.034 ng/ml Th o7z, FEJi AR I HEE & OV 2813
IR0 Tz, M OTA JFE O fi s il 13 B 5 o - @mlirﬂﬁﬁ:'ﬁﬁu/“fé
7= 1.496 ng/ml Tho7-, BT CI3EH, XFHic7# (15 Bik)
DI OTA JRED KA (96 k) KOEAN (8 RK) ITHXTHEILS
o T=(Z M 350),

ARAL DY = A FHIFTO QKX T3 ANE 5 AT T 2794 D% &
25 MR AR HL L C OTA JREEZ 72455, 275 412 OTA 23 &,
EHEIE 0.86+1.07 ng/ml, 95 /3—% y&%Mﬁ % 2.51 ng/ml TH -7,
MiFH OTA REEICH LR OHUIBGEITFE D bl o 7205, 18~29 ik,
30~45 ik M OY 46 ELh L L Flna 3 K095 & MiF OTA JREEIL 46 mkLh
1 >18~29 7% > 30~45 Ik DA T, 46 L E & 30~45 %D 7 /L — 7 TIIHE
ZENRBO BT, (B 351)

Z A T 2008 4E T H D 11 AITH T T 168 4 D 4 & 551 i &

95



NIRRT, REFEEED OTA N S, MyEH OTA BE DY
1% 1.09+0.95 png/L. EEHPAIX 0.15~5.71 ug/L TH o 7=, BEDI7H otk
X0 MmiES OTA EENEVVHBNIZH > 7=, (B 352)
#*18 BEEOMAEFA IS XL UARE
b SEA47 . TR P A oA
Me mEumm K BUIHBGR (ng/mD) 31 S 3
E4 (%) (ng/ml) (ng/m]) &
AA 1992~1996  156/184 0.068 0.004~0.28 (BH 345) 1998
(85)
NS 1995~1998  1596/732 0.23  0.06~2.03 (BH 52) 2003
(92)
e [E] 1999 50/50 1.10 0.2~3.11 (M 52)
(100)
A—F K 1998~ 30/30 0.02 1.14  0.37~3.41 (B 346) 2006
1999 (100)
RN 2002 104/104 0.25~2.49 (BB 347) 2008
(3 H#1]X)
FU (2 2004 62/88 0.1 0.42 ~ 0.07~2.75 (BH 348) 2006
1)) (70) 0.88
TIY L F 2004 125/199 0.012 0.15 (BH 349) 2008
v (2 #fT) (63)
2005 151/236 0.43
(64)
Mz (2 2007 E#] 116/119 0.025 0.312 0.028~1.496
Hi i) (97) (BH 354) 2010
2008 41 92/120 0.137 0.0306~0.887
(77)
2~ (9 2008 275/279 0.075 (B 351) 2011
Hi[X) (99)
A 2008 168/168 0.01 1.09  0.15~5.71 (BH 352) 2010
(100)

@ FR OTA jBRE

JRIE O WHIEFEZRAWT, JRPO OTA BEOHIENAIREIZ/R Y | JR
H1 OTA 2 & OTA BZIZHOVWTHEINTWS (F£19),

AZVT T, EFEFO 1 BoOREZBERL, OTARENH LN, R
H OTA OfHES X 0.005 ng/ml T, 38 M 22 MfAH 12 OTA 23 H
ST, RS2 OTA OIREHIPHIX 0.012~0.046 ng/ml THh-o7=, [H
BB REBE SAHDIRERIZLE ZAH, 2 TORICOTA B S, KE
fE1% 0.140 ng/ml TH-7=, (B 353)

JE[ET 30 HIH 50 4 & xtg iz Nz Wi h—F2 v X A=y R X
T4 BEME S, B, MEEORTO OTA ZHETHZ L2k b, OTA

DERE L ZONRA F~—h— L OB#ENFESN-, ikl ﬁ%%#ﬁ
Je OGRER I 1 I 1 BRI S v, R T EBR AT B ) OGREBR TP IC 1 IS
[, 1 AaPERE e, BRERFITEMS, Wik ORIC wr%h%m
0.001, 0.1 %27*0.01 ng/g TH-o7=, OTAEEEIL, F¥L T 0.94 ngkg
RE/H ., #PHIX 0.26~3.54 ng/kg KH/H L HEFH S iz, RBRBHAEREZ 5 8
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ETOMPERAED S OTA 2 i, OTA JREEFFHILFRBRBLAREZ 0.15
~2.17 ng/ml X OFRERT1X 0.4~3.11 ng/ml TH-o7=, JR 50 FiEH 46
K225 OTA M &, = O#HiFAIX 0.01~0.058 ng/ml T -7=, OTA &
B & i OTA JEEICITMEEARD e n- 7228, OTA EHE &R
H OTA JBEEICHEHIZRMENRO bz, (B 355)
200344 H iz > B ) —D 3#iI7 D 5 MR I (LT & 88 4 D R H OTA
RENTHONT, JRIT 24 BRI 72, 61% D5 OTA 23k
S, FHEEEIL 0.018 ng/ml. = O#iPHIZ 0.006~0.065 ng/ml TdH -7~
HRENTZ 3G DH B, 1 BT DR OTA BEIT, o#XIZib
RCENPSTZ, WIS BEMICEITFRO Lo To, (B 356)
2004 4F 11 HIZARIV M (aAf 7 F) OEFEENSEE LK 60
R 42 iR~ 6 OTA NER S Tz, FHIR 1T 0.038 ng/ml, & DOHiFHIE
0.021~0.105 ng/ml T - 7=, E&RIIL 0.02 ng/ml ThH o7z, (B 357)
VRO 6 HIX 0 &tk 50 44, BYE 45 4 DAEEF 95 4 DR % 2007
FEOEY R OEAINZER L, OTAREZFHANL aR— N AZT ¢ DNEM S
N, EINZHEARTEAH O OTA ZEITAEICE . ALK 5 EWIZEY
IZDOHRBOH BTz, EEREARIL, 0.008 ng/ml THH7z, (B 358)

19 EBEEOREAISFFIUVABRE

bk SEHR R B It
14 BRI e (ng/mD) b S
=5 (% ng/ml) £
(ng/ml)
R 1995~1998  1596/732 0.23 0.06~2.03 (B 52) 2003
(92)
AHUT 22/38(58) 0.005 0.012~ (R 353)
0.046
B [E] 46/50(92) 0.01 0.01~0.058 (& 355) 2001
NHY—(3 2003 54/88(61) 0.004 0.013 0.006~0.065 (MR 356) 2005
HiX)
RV AN % 2004 42/60(70) 0.02 0.038 0.02~0.105 (B 357) 2006
(LOQ)
RV RN 2007 & #PE 43/50(86)  0.008 0.012 n.d.~0.062 (B 358) 2012
=1 42/50(84) (LOQ) 0.016 n.d.~0.040
2007 % BPE 40/45(89) 0.023 n.d.~0.071
53 35/45(78) 0.016 n.d.~0.039

@ BEF OTARE
FFLF 50O OTA OEHN HEHTHE SN TS, JECFAIZ X S &
1988 725 2006 - F TIZHE SANVZBIN 8 22E, 77 U 20EH, 77
PNRKROFA =AM TV TICBT LA POBEREIE. ThTh 11%~
100%. 72%~87%. 4% S * 2%, T& - 7=, 2002 4D Scientific Cooperation
(SCOOPTask 3.2.7) 20|z k%5 &, b FORFL 324 ik (KA, A%V
TNV e— AU x—F ) FD OTA EE O#FPHIZ 0.01~0.24 ng/L.

20 BU MERENC 38 1F 2 ¥Rk 0 OTA B Sl
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e fElE 2.35 pg/L, FEHEIX 0.09 XX 0.18 ug/L 2V ThH->7-(BR 52)
OO R 2SR 20 IR LT,

R—T 2 RIZBWT, 1998 4= 10 A7>5 1999 4E 4 AZHT T 30 AD#&
PEDS B RHAD MR S OFEFLN R I S v, OTA JREEASHIE S 47z, MR RAR
Iy & OREFLIZ B W CTZE N4 0.02 £ T 0.005 ng/ml TH-o7-, RFELH
@ OTA 1% 13 MR H 5 A Bt S iviz, FEBLIEFICkH 2 R O
OTA IR, LT 0.00568 TH Y . HiLHEDOER., RHRIMIET &+
FLH D OTA EIEICHBENRD b2 ENME SN TWD, (BB 346)

AZVTT2007TF1 AN 6 AETIZ1304 (A XV T4 924 KOA
2 T EFETRWA 38 £) OIFREZMEZRIZRIZ, SWHFFILF RO F O
OTA IREWNCT v — M X2 BEHEDRFTAONIZ, BHEO S WH R
KD 99%IZ OTA At Edv, X AR 21T 449.8£553.8 ng/L, i
1% 84~4,835 ng/l. T o7 (FRHERR : 25 ng/L), FEFLFD 79%IZ OTA
DR & d, ) EREF T 10+£15.6 ng/l THo7- (BRHRA : 0.5
ng/L), WD OTA BEICBWNTHA XV T ANEA XU TEHETROA
EDMICHBEREITZA N1, SWEIILH OTA JRE & FH.F > OTA
TP L ORICHEBIEERD bR o 7228, Hiz OTA 3 Sz ki
BWT, SWHF OTA JBE & SV RN L7 D OTA B &
DOFNZIEDOFERENERD bivlc, WA HIRE D HHEEE S 172 OTA R
X, A ZVTANEAZYTEHETRODAICEBWT, TAE1 1.02+11.02 &
N 0.87£0.78 nglkg (AE/A Th o7z, KW, Y7 MU 7 BF KOS
U A OfREE SV OTA IREICHBENRD bz, £, KA,
Y7 b RY T B RO OB &L O OTA IBEIZHBENRD 6
iz, (M 359)

RAYD 28 (JVRTIA -T2 A N7y — LU RR=—F—H &
2) T 90 4 DOMEN SRS S L, OTA EENHIE S NTZ, LD
50%LL F1Z OTA 23 S 4v7z (BRHFRSR : 10 ng/L) . OTA O SRR EE K TN
FRHEPHIX v N T A -T2 A N7 77— L TEREI 24.4+21.2 ng/LL
K 110~100 ng/LL, =—&% —H¥ 27 ¥ TIIFNEN 14.4+115.1 ng/LL KO
10~78 ng/LL TH 7=, (M 360)

OTA Dt FHA~DZUWIE, ATPARIFEED TV AR—=Z —THLHHAN A
fifth: 2 > 3278 (BCRP) IZX 0 fpirainnsd Z &R EiTi%, BCRP
X, & e EofIZB W T, AN EE IR LSRR SCAEREY O
P A~OFWIZBEE L TS, (B 361, 362, 363)

2D SEBEIZLL T D 2 oD FiETEH SN TW5S - OLOD LLF oMkl LOD/2 4w H L T
YEHEE L., LOD & LOQ OFRIZRHIEIZOWTCIEATRE CHIIRRIEME Z AW i=5Ea. XiT®
LOQ LI FOMKIZ LOQ/2 %A L C s 2R/ Li-854
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#20 BIAGOAISERXIUUATFTEE

4 OTA e P SR A

B M- HO A
e S T I A (g ST
(ng/ml)

R—F K 1998~1999 5/13 (38) 0.005 0.0056  0.005~0.017 (BWR 346) 2006

AZVT 2007 45/57 0.0005 0.01 0.0011~0.0751 (B 359) 2011
(78.9)

KA (2 HiX) 46/90 0.01 0.0244  0.01~0.1 (28 360) 2013

(51) 0.0144  0.01~0.078

@ OTAREDNAAT—H—

JREB2-~A 7z a7 v L-Ubd ERN, BIR M HREREE L B
LTHEEN TN D, BFENDLO OTA BENE VMK E L THbOND T =
=TI FETRERAR O E MR E M E A (chronic interstitial
nephropathy:CIN) £ 60 4. JHIK OB 57372 CIN B3 40 4 L OEH &
40 £ D1 OTA BER N B2-~A 7 n /a7 Y U RENAE Sz,
OTA BEEIFREAHD CIN BEIZBW TR E LK ORE O 5 57 CIN
BELVEMICELS, RYB2-vA 7 n a7 U REX WRIZ»»D L
7 CIN BEICB W TR E L VEMIZED T, (B 364)

®IK 4 PAMBACE ConA RO EEEEZH BN T, =7
MZBWTHREE & AR MG L ORAH O OTA RN ONCHLIL DR
B2-~A 7 m T Y SR BiL T, ABR LTz 50 44 OREEL 36 44 (72%)
DI R OFLF 5 OTA 23 S 4v, IR E M OEER AT 2 2 4.28
+3.97 ng/ml 2 T8 1.89+0.98 ng/ml Th - 7=, MiFHIZ 2 ng/ml L D OTA
AR S F R, iEF 2 ng/ml KEOFLIR LY, JRPB2-~A 7 r
07 YRR OET VT I R OFREE N ERRT O RA B E D
STENBEERR VAT v 7 BlRaotr O R AR MIEF O OTA IR EE 82-
~Ar7uar7u7 ) SREICHBERMEEITED bV oo, (BH 365)

® 0TARBEEDHTE

RRINIZ 381 ARG H D OTA DOFYL%ERE, H OTA JREDH O OTA HEE
EBIE, 5006 00HE OTA BIENK V't D OTA ZFEI & 72 DRI
ST 2002 4D (SCOOP Task 3.2.7) (2B STV D, FRM 13 2 E D
532 M H . FF 18,599 FAIZ OV T OTA IEEE NI L /- 45 %, 48.8%
(VB GMN I BT, BFEKR OBHASL 5,180 MR 2,825 Mk (54.5%) (2
OTA 23 &, P LOD~8.7 ng/kg. FHiE 0.294 ng/kg Xit
0.484pglkg T -7z, 2D H b, KIZHOWTIL, 68 AT 9 ik (13.2%)
(2 OTA 23R S 4, RHERIT 18.2%, RFEHIFHIL LOD~1.4 pg/kg, T
1% 0.217 pglkg X% 0.725 pglkg Tdh - 7=,

B h~?D OTA OFBERE L TR BEIGDEWVOIXBIEL OBHARL T,
BIRD 44% % 5O D EBZEZ BT, N TT A U5 10%, = — kB —7D% 9%,
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E— R 7%, 23T B 5% ThoTc, FEMTONTIE, mHED OTA %
R 2B L 727 & O BT iR Kk OB BIZ OTATGYARD b TV 5
(ZMR 89, 107), F7=. ILEFREIZIHBW T, Bk DO N DFEIZ P nordium
LD OTA VYDA SN TWDH (B 19, 65,366), LnL., &EEY %
Ir LT &L, miEd kR EL 2 < BT 5 —H oMk Tide o OTA
REREZED 10%REELRDAEELBZ X 6N, 1FLALIETE MBS
% OTA ZFEED 3% E M2/ WRERE o T2,

RINIZ 1T 5 OTA DY FERE N ORI 45 [E o & B B 2 JLic, OTA
FRBMEEHTIIB Y R OB R . O R OV -, IR WEREE, =, T
L. BEWI NN T N— P a—ADE 7 fhH O/ OIEYERE K OME
BENHWONTZ, 4 2O F U AT L5 OTA ZZ &G S L 7-F5 58
AN DWHEEF BT 5N OTA #BEEIT, —HIZ 2~3 ng/kg (K& T
bHol-, @l A7 DOEEE (97.5 N—k L Z A UE) TlT—HIZ 6~8 ng/kg
HREO OTABREE 70, —HRICHE TS & 40~60 ng/kg AEHE TH >
72 (B 52,305),

R 6 73E X 0 i SR 2712 BRI & OMLig o > OTA i
FE DX 0.34 pg/L &1 0.35 ug/L TH-o7-, IMiEH O OTA JEE %
T Klassen [Z XA ERXDIC LY EH I OTA O—HEREIT 0.41
ng/L~2.34 ng/lL Thotz, FAY, A7 —F L KON/ Y = —Tiid
OTA ) DHEFH X 47z OTA HBHERIL, OTA {5YL3ERE & B D H#EF
SN OTAEBERE I VIR o7, —FH, AL 2 RO UK L% Ok O
RLlpoT-, (B 52)

EC 12 L % SCOOP Task 3.2.7 DFEAEFR LV, FLAICI T H OTA ##%
BRHER SN TV D, RS-t FORIL 324 MIADOEHEE LD | 3L
Wo—HORAEIRZ 600ml & L THET 2 &, ILRICBT2HA»LD
OTA ZZOFIPHIL 1.00 ~24.00 ng/kg KHE/H &7 -7-, (R 52)

2007 =0 JECFA (23T M O F&Y) OTA 15 4L IRRE K O B )
5. BENSO OTA BiFFEIIB L% 8~1T7ng/kg IREHEARA L HEE SN, K
S OB IT D OTA 1HYL~LiT 5 pglkg L FTh o1, (B
200)

F U D 2 SOOI O 88 & D 72 B ko HERE L 7= i+ @ OTA
BENRSHT SN, o 7 IENIT LT, Mg 1chir 3 7 A
OREGERUCET 57 v — MBS S, BWE. BRI EAE
B & i H D OTA R OBMRATAR ST, B D 2B A H i

=S

22 OTA 2T BEOHEEIZLL T O Klassen (2 L A3 HAADZHW ST,
Ko=ClpxCp/A=1.97Cp
Ko: —HERE (ng/kg KE/H), Clp: 147 V7 7 &, Cp: i OTARE (fijF OTA
REEFSE SN A BRI ke
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Molz, (B 348)

KL o iR T R OV T 00 2 T, 6 %A D 80 ik TOE
F 239 £ HXFRIZ 2007 6 H KT 2008 & 1 AlZ, MRS S iz,
Breitholtz OHEFFA(ZM 367)29 % FIVCHLIE T OTA JEE L v #iFt S ni-
OTA fEEE O IX 0.0144~2.005 ng/kg (AHE/H , FEHIFAH KL OEHIC
ZNE1 0.182 K (X 0.408 ng/kg (AHE/H TH 7=, (B 350)

ARAL DY = A XHIFO QXT3 ANE 5 AT T 2794 DB &
O IR Z BRI L, FIRFZ OTA O BB Z2H~25 HR TRFICEAT L7~
T— IR EMINTZ OTADREGEND EEBEZOLNDIEY,. T4 7L —
A H A5 T OB GERE &R OTA REICHBIEA LR 5Tz,
Klassen OHEFHZ HW T OTA JEEE ) HH#fEE X7~ OTA &I
1.69 ng/kg KEH/H ThH Y | BEE ML K OSCHKIZ X 2 B551E%) OTA
BYEN LR S 72 OTA EEEIT 1.96 ng/kg (KE/H ThoT-, (M
351)

ANA T 2008 4E 7T AN 11 I/ T 168 44 D B 4eh & ik & R EL
L. IfiES OTA EENHIE &7, Breitholtz X iZ Klassen OHEE 2% H
WA &N 72 OTA L 1.47+1.25 X1 2.16+1.88 ng/kg (AHE/H T
bote, RBHMPICEEEINTZ, BIRLEZEFIZETA7 7 — MR
AT, B, R, BRE. B, VA UERET 26 DRIV
— 7 L 1iE OTA JREIZHOWTCHEYFAEHT 2N FZhE S A7z, FrE DR b & iy
OTA BJE L ORICABERBIRITIRD bT, EH 1L OTA ORTITHE~
RRICHKT D EEXT-, (B 352)

(2) EFHE

OTA 1%, S #iFIicH ALV H VAR ESRE (BEN : Balkan
Endemic Nephropathy) M7 7 U B @R ERZEE; (UTT : Urinary
Tract Tumors) DOFIEIZEI G L TV D AIEEMEDRHE STV 5, BEN O
RUEEA 6372 5> TW RS, BRERNIE & LT, OTA DIENIT/NEITE
ANTBH U~ ) AR V@Y (Aristolochia clematis) OFET DR THM
IWIWETHLT VA MrxT OB ARMNALK O HCBH H P KIZE
LTeRB A ERILE Y (ZERITEBRRACKFEE) OFIL, 7 1 /b A EG
HORRMEREZT LN TS, (B 368)

OTA D& F BT DREDAMEIZONTIR, 0 7B L HIRELA 220,

® NILh UREFEEE
BEN (ZIZ2PEDRER 1T 72 < | FEIEAFHRITEIC 30~50 5 T, FAUZ 10~

23) Breitholtz OHEZ=
OTA #Hu&E (ng/kg {AHEH/H) =Cp X 1.34
Cp : % OTA 2 (ng/ml)
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19 EOBEOHRE S H D (MR 369), WEHERFAIZIX, FRAME R
DEEDOEE & BB D I3 VB RRHEIE 2 £F 5 BV & OV RIPE
FERIEME R O FEPAZEMEBIE CTH D . o < D H#EIT L TBIBA R IZ M L
BAREICEDH(BM 368,370,371), PIRER & L TRPIZH % | FESH
B & i, JRBMEORE O, BMAHOND, EITIHELS . HEMD
R B D%, BAELE 2D, BlRIIIFKROEITIC O TEM L, BEN
AL L. RENCIT B E &2 BRI 5, WERSRAICIE. mALRA
EIRZE, M IR A M OV iR BRI ZE & 1 PR A R PR 2 R DN T
DG K QAL TR B D (B 372,373, 374), TRAENMEE DEALIZ OV
Tk, BEARME ., M X IFRERIK &3S D . BEN OFRIKIZEAED L =
ARBTH H (M 368,374)

IR DMERRIX 2~10% (1950 ) HEINTWD, Z7a7F 7o
JEL 975 M2 B T ESE S 72 1975~1990 DI 5 BE DR
74—/ RIHEOER TIE, BEEIL0.5~4.4%Th -7, ITEITED DM
MAA IS, BALHOBREEEBMEL Y LMEICE RIE L, FETHEET
D FHDEW(EI 375, 376, 377), BEN [, A LREHEE OV < 2o 2
FOERICERIEN LN DM, BEDWD B OUTBEC & 5 A TRIES
DRI T — AN D5 Z ENHBIPR OO ESDTH DL, =—TR T
BB DEFME L U . BEN (3ERICE S BIE L, FHECEAMIC
FIET DA & D P EEPETIX ARV 2 &, FEE R HUE A & R 155 sk
~OBETHIRIET D Z ENRINTWNDH(EM 376,378, 379),

BEN [3#@miy7e e FORIRHETH Y . 7L L BEEFEHERNLD X ==
— 7N VDRARA=T e~ VY IS TAH)VT, /a7 F7, b—=<
=T RO E T IO TN EAERIC A S A, AR TR IE & OV
A BMENTRD LTS, BEN (X, BHEL D LMEIcoeEl A6, F
I 1115 EME SN TR Y SETHEITLMED TR B, IR O FEE
KT 2~10% & HiE ST\ b, (2R 371, 376, 380)

B R ORIE & W o T2 R B0 ERIESG O ABE N BEN B TR
VAP N 210 we /¥ R PRGNV A VA : 5 LV W st s p i ek A NP S 1 AN E
BN &R SN TWAD (B 370,373, 381, 382), 7 12 7 F 7 DR IFE T
ITHUBIZ 3T IR B3 AU DB, FERE LRI T O 5.1 (5 TH
S7(ZM 383), BN D 9 B, BAT EEGHARENERF 95% & b o L b
EHEEE T, RO BRI IER DD 5% Th o7, 1970~1997 H- (2
A7 T — ROWREF T, EEIREIEREOIGER %%\ 7= 766 BH ORARE
RICBWT, TNOHEBEOREMEIT, =2—TAZET (BAET) OE
Tk & F O RTREPE D & B il D D EFE DY 68%., F ALLLS D HidE A
32% Co o Te, MBI LMEICHIT D RAEMEN G- T-, mRIMEEL O &
NS AR A FE S L 5 HE 0 BB I T (18%) A S, FEJE U Hisk
TIL 2% TH > 7= (2 384),
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IS ORI BT, oL IS I B I R R s
R PR IS ORI BRI R NRLS b o TnH Z 2R L T D,
(B 382, 385)

Q@ NILVAVEELREEEA VT XA

BEN OJFRGR E LT, {EREINZBMEZEIRT 52 L1255 OTA &
BRENZ ENRET SN TS, BEN BE OB 31T 5 5 B
AR, OTA Z5 L7 # LT\ Z & L OVE i ek & A28 S5 %
Y>> OTA VY3 LB S BEE T 5 Hitdilk & S HIBEROIC T2 > TV A Z &
JE\ 95 OFF O RO MR D S OTA 23k H S, FEJE 95 #hlsk L v #EF
MIZABICERE CTh 722 ERHEIN TV D (B 378, 386, 387, 388) .

1970 BRI 7 a7 F7 XIX T A U 7 O JEl 95 Hilsl TEREL L 72 2 FE DK
BHE OVEBEIE 1T 8% ~9% & | FEJE LMK DK 3% & Hle 5 L B @
BEEEC OTA VY MMBH b=, 1980 43 A 4 Al Ta—a AT
T O R IR RE B O i O R OV IR B E DD RO OERN S E
2 395 KON 202 MRIRDME I S v, OTA BENHIE Sz, B
FEIEBE DR WF T, ) 7% DR OTA 5 TH VD | 85 OTA I
7.6 nglg, WKIEEIT 40 ng/lg TH o7, ALFHEEN N2 WOATiX, OTA
BEPESRIT 5.95%., YR IL 5.4 nglg, KEEIL8 ng/lg THHoT=, ZD
ARER ORI 1~2 nglg THHo 72, (B 388)

ZH YT D BEN BEHDLZWHIT D 2 #IX T, 20~30 % D EEE EF 19
NERGIZ 1 DA N =2V E ATy NAZT ¢ BEfI Tz, BWITEX
% OTA #BHEEIL, MHIEAR (0.07 ugkg) 75 2.6 ngkg, @MDY
OTA fEHE1T 1.86~97.2 uglkg (KE T - 72, (B 48)

TNV T OT T 7 HOBRIFEHIBICIB VT, BEN & IBRERIEE,
FRIZE da & IRINAE DJESE & OIS, EPELERR D bhic, #hEh
DFEJE ML T HEFRA)CFARE AN & W . BEN & WA R 25 R IEI5E O F0E (AR BE 358
Do, BEITELMEFEBIZE . KR TEAIRIER D H 5 Em 5
RENT, HAHHITORTIE, 100,000 A Y70 OFEERHIE L7- BB AR,
B M ORENES TIE Bt 43,5, Kt 74.2 TH Y . ZOREROBEIEEIZ
DN, B 387, M 24.6 THHoT-, (B 381)

OTA & %&hgs & OREIX, 77 U AL chblmE SN TnD, Fa=U
TIZHBW T ADMEF OTA ORFEHIFIX, 0.7~7.8 ng/ml T, EME:D
R b R Tl 12~55 ng/ml TH -7z, (B 389)

b X iz, »v o 3EE O R ik & 2 DIsh o filskiz 351 % i
HREZ T2 2 LIk, Sl TR 7R BRED 34 & OTA B
EDOBENRTARLN TS, —F, B TIX, OTA IZ L 5B M55
NZ OO M K D KA > TWDH 3, FOHEIZFETe A% D OTA if H iR B
(T 72 ERARA O NT, R L R CEPHO OTA O i i,
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BEN D72 WEA TRO LN TWD, £/, b hd OTA mHiEEN, /BF
DD DOFEFBD LI E VIR ICE W TH, T v M E AW R &
L4 5L e o OTA MHFEED A —Z —MEW (BIK 2 #7) Z & 2361
SNTWAH(EM 324,374) , SBIZ, OTA &5 Lo~ U AIZEBT 5B
Foldis DI AT LB IRBEE S B/ Th L DIckt L, b b Tl R L OUR
BETHY, Flo, BN~ T A TIZRME ERMRTH DD
L., B FTIEBATEEMETHD, ZOLHIC, OTA &5 L7 >l
PIZHADNDBIRO N AL & F OV CEIEIZBE U 72 B ko 23 A Tl
AT K OE RIS E S B HILD (B 374)

— 05 2NV T v A e K ONE Ol HIUE D R I B R & TEHE O BB )
SEE L 7= B g Dffk & 32P-7R A b T ~LIECRRNT L72RE R, 60 7L
D HH 30%DHKRIC C-C8-dG-OTA =5 &, OTA |[ZEH#E L 7= DNA Ii{k
DM ISNTZOIZR L, ROQ@ TR T AT VR X7 RRIZEHEEL
DNA RIS e - 72 (B8 390) , > T, BEN IZ OTA 23 &
DT THDI > TV D ATEEME S I E T 2V (S 391),

@ NILAVRELHREELETUR FOXT7HSE

WA, 7 U A R T RN SV R IR ORI TH D A REMEIZ S W T
WE I TW5, BEN TR 525 BEDNA AR A B 7/ K USHAR R B 7Y
W2~ ) AR F R ORMERFEICL VR HT U A T EEE &2
TEBO., VAT ONEREFTLTCND U~ ) AR @Y O
FRNEIZIBAT D EWZXV/NERRT VA M7 BICHERINT
BEN DOJi[R & 72 > TW A ATREME R STV 2 (B8R 392), 7 A he¥
TR, BEME, BOAM, BREMSEEZETLIZENTRINTEY, <
AANRZ b A R —ZLD 7 VAR MaFTEEN DNA [ZFEE LT U X
N7 7 5% 5-DNA fIMEDORGE SR S 4, 7 U A N7 27 2 A-DNA K
75 BEN B3 OB E k ORI EEA IR SN2 TV A ek
TEEDIRIK & 72 BRI LB ABEICABIND pb3 BBRAST LD
BEN 3 OB iR 8 M ORI BB A TH BT pb3 R A~ h L &
HELTWEZ EERZOHBLE L TETLNTHA(E]R 377,393) ,

JE LI AT S DB DO EEWA R D BEARIZ LV . KEEMED L8R F R
KFBEFERT I VBNERKRL, Tbid, BEREREICKEEROS LT
Y hT R T7T7 = OREIIERL TS Z D BEN OFERICITHE
BOBERPIEHAH L TWDAEEELZE X LN TV D, (B 394)

728, BENIZB T HETE (I RITvA, vBFE, $h BLUE) OF

2 NTP 1285175 T v FEAWERNBAFFIERBRORS R BEER OERICEELHFR LT v
kDY) OTA BEE 1L, IERDNAHETH - -l 512 L % 21 ng OTA/kg A 90 H [
RERICIBUVT 258.2ng/ml TH Y, FRBROFENAHED 70 ng OTA /kg KEHETIiL 944.7
ng/ml TH -7z,
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KFUZDWTIL 2RO 7 + v —7 v T THEREZEN 2V L O
N H(ZH395),

(3) ERZBITHHMERDELED

OTA DIHIREIX, & MIBITLIBRBEOEETE LM A~—T—Th
HEZZBND, 2001 F£0 JECFA #HMICIH VT, BRNEZHFLET S 17
PETHEM SN EEREICL VS ONI/EETENSOMmHFREIX, 0.1~
40 ng/ml TH-72 (R KAE 160 ng/ml #5:< ), ZDHOERM 4 1EEE
09 » EOFATIL, OTA OIMFHEEIX, 0.15~1.14ng/ml TH Y . FIH]
DA & g LT, iHIRE O AIMEMICSH H Z & 2R LTV,
OTA Dt b ~D#FE & BEN & ONKIR#ERRIEE & O 772 B DU
TOMAIE, 7V A X TBREOMOREERK L HIZ, OTA bZbD
t FOBEFOERTH L AR R I TW5, LrL, OTA 25
b N OEFORNYE &t 5 2 EDOTE D+ RB T E ST
720N,

4. FENEIZH T HEEME
(1) FAO-WHO BfmmiAm¥E&REMRRE (JECFA)

JECFA (%, 1990 FZ OTA OFHliZ i L, 7 ZIZ81F 25 90 H HiRER
Be R OFE R, BIROEREIL T 25580 b= i/t E (LOAEL) 0.008
mg/kg RE/HZARMLE LT, AEFELREL 500 (FhZE & OMEAZE @ &% 10,
LOAEL O fE S 800 : 5) ZHAWT, PTWI % 112 ng/kg A/ L5
E L7z, 1995 412 Z @ PTWI 1X 100 ng/kg K&/ & MR A S NT-(S R
4) ,

JECFA (3, 2001 £l OTA Z il L7z, OTA OFHD AAEHEFIZD
WC, BEEEEMH. EEEFEEIEASEORH LW PRSI, i
Lt 7e o7z, OTA OB FEME K O AMEDIERBEITFIZ OV CEEEE
K OFEBIGFMEOE D LR SN0, IKAFRHOEETHo7=, WD
OIS T 2 IRHETOEEETH L BEEMEN. B MTHFEER
K@:@iék%z%hIWWL%mo@myM@L:%Z W, 728,
ZOEIE, BB ATHR SO EWEET >~ MZBIF 5 NOEL #2375
EARE1,600 \ZFH S T 5, B R OB Tl 81T %5 OTA EREFAE LV |
5ng/g LL ED OTA /GYAEE 1T Z 24 1.2% &% T 0.3% 1 TNZ 20 nglg VL |
® OTA BHHEEIXZNETI 0.3% % T 0.05% CThH o7z, TNHDT—H K
ORI DB B R 2 JE 12, B R OB T2 8T 5 OTA HHlfE %
5 XX 20 nglg & LIcE OREFREEL E &R 51EEZ VTR L 7245
R, 95 RX—t XA ZBITHHEE OTA BIEIX, T 84 XiE 92
ng/kg AEMATH Y .\ WFNHHITO PTWI L 0 KVMETH - 7=, PTWI LL
TOEBREIZOWTOR LN A7 130w EE 2 b, (B 158)
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2007 £ D JECFA |28} 5 Filffi Ti. OTA O m M EHERF 2 et S,
Bk A b LA HIREAE S OIEE R EMEEH O RN L < MR S 7=, OTA
@ DNA ~O/ERIZ W T, OTA Xix OTA OfCE A EH2 DNA (234
fEE L. DNA fHIMARIC & - CEEMISGEEFRIES BB T 5 & OFF IR
TERPoTZ LD, ZTNETREINTNS PTWI @ 100 ng/kg A/
A2 AT DRI e v & STz, U R 7B D72 OBINTE#R %
135792 JECFA TiX, NTP ®7 v b OTA BB AT — % ZHW\ T
BMD £ LV, EEM RN Z I L7z, ke Hiv7z BMDLyo fEix, Bl
ITORPE 72> TN D 7 HIZEIT D BFEMEZEIE & L7z LOAEL 8ug/kg &
/AL L, PTWI ZEDT=DIZESHT 25 POD & L CTEWVWME S T2 5
IR T,

(2) EEHLAMEHRE (IARC)

TIARC TiE, 1993 2 OTA OFENAMEIZ DWW TEHMIEZ1T > T\ 5,

OTA OO GIT LY~ 7 A OUERE TR IES O R AR 25880 L |
e~ R EHEREZ > MTIUNT, BRI S OV A Bl is 0D %8 A= B T 703 4
MU7z, OTAIZ., WL SO0 OFMFEICIH T, B, BREE K ORE
HER 2355 LT,

bt MZBWTIE, OTA OFFEEE AV U FOR LR E b BEN
EDOBEMEDRIE STV D, 2L T Tlid, BREE &R I3
ETHERANRALIRE LTAEALNED, ZHDORBFIZEITSH OTA Ol
BREER, AL TOWRWREOMFIRE LY @hole b T0MERH 5,
L2rL, OTA Db MZBITFAEFENA~NDZEIZHOWNTCIE, FIFATE 5Y
T =2 I leho T & E T,

PLEXY, TARC TiX OTA (X7 v—7 2B (B MIxF LIS AMDRTHE
WRH D) LMz, (B2 3)

(3) MMEBERHZEMEESR

EFSA 1%, 2006 F1C OTA Ol A EhE L, LT OREREZ AR L TV D,

WO T — 2 3Bk, OTA 1L, 7L h B OREHIRIC BT 5
B M FB N OV S A D RIEICBE 5 L T D RfEEME A RIB S ut=, Lo,
THOOESET =X IAREETHY, OTA Bt MR L TEMEZEN L L
72N AE TH D ET DI 2o T2, BRARBRICEB W TIEZ, OTA
TBR SN2 TOMPYREICE TFIEEZ /R U, B0 750 BB B OSEF TR
JEZ T LTz, BEEOREIINEELFN TH Y . OTA 2 BhsHkCEHE
T 570, ZFEHME HFHEE L T\,

PLEDFN AN Z, BaEOFN LG | SRR B 70 B 21 ONC DNA 8
Rk &GRS LT b5 OTA OFEMEICHWT, Mo broiEa s
MBE L CWAAREM IV RENTWAS Z & £72. OTA-DNA A » i
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FOALFRREE THERTE TR Lvs, EFSA 13, BfEICE S
FIEZMEH L TOTA © U X 7§23 LTz, 7 #2810 20O =k
~—H—I2H#-5< LOAEL @ 8 ng/kg K&/ H L ORRESEMRE 450 (R
SAHAF I A DO 2.5, PPN IS < Y EEEREE 6, EKE
10, LOAEL OIS BN : 3) &M T, OTA IZx1 % it 4% [H
& (TWI) 120 ng/kg IKENRE STz,
I—n v ZBITHREENSLD OTA BFEICHOWT, RIITDOHH Tit,

OTA #EH T 5 RMZEHERTEEZEBE L TH, BIED OTA Ol
FEEIT 15~60 ng/kg (KEDOFFATH 5 Z L 0V/RE T,

5. BRIZCEIT2RFRR
(1) B&ERE

1996 FEIZHARTHEL TWVWDHIA v, B—Jb, a—t— T Ry a—
A, AV Y EMEOHCE K OSEER M 12 4 HH O OTA BEIZ SN
THRAENEm I, MHEBERE, LF¥FaTd—a—e—KOAS v RAZ b
o —t — T 60 ng/kg, £DOMOEE K PRI TIL 3 ng/L THoTz, Ha—
b —10 BfAH 9 MIKL O v 2 X v bk a—b —2012 iRkH 12 BiRICZn
Y] 28 KT 18 ng/Ll d OTA 23kt Sz, mXMEIZZENEI 133 K&
M 63ng/L ThHhol-, L¥ 27 —a—b—10 BIEITBHEBR R CTH - 7=,
WUA %, Bl Sz 36 Bfkh 15 k25 OTA Bt sh, A 2V 7
PE (B IRIEET), 77V ARE (THRIEET) KO HARE (18 i+ 3 fff)
\EENZEI AT, T7 W4 ng/L © OTA B’ siviz, 7 AU BPE, &
—ARZUTE, FUVEKORT 7V BEDT A IR RARM TH -
e BUA Y BB UL U RRT Ly RUAL ATENFN b BIAT 1Rk,
5 RIAH 3 RIA LN T MR+ 2 MIED 6 ZEN ) 6, 24 LT 6ng/L @
OTA Bkt &hr=, £7=. EEL—/L 14 BiAd 10 KL OEA E—/L 6
AR 3 MR D Z ) 10 2O 14 ng/L @ OTA s Ens-, 7
R a—Z2TlE, 7 Ry Y a—2 9 ikt 2 k76 6 ng/Ll
OTA B &=, A7 R Yo —R 3L, MHBRERECH -1,
Bl 5 MRS T 5K 6.82 ng/L @ OTA 23 S hv7-, BERt, Jamk, 18
EE 15 AR TR KRG CTh o7z, (B 345)

AARIZBWTEEDRY A 3L RIELOAY A 28 Fifk% AT OTA
DHIE ST, FEN 5 IR OTA A &, HwEfElE 0.03 XY
0.022 ug/LL TH o 7=, MHBRBRII. RU A V EKOA T A TEIZE 0.0058
J Y 0.0054 pg/l Th o7z, (B 396)

25) (LA DR L OB, AL BN TAEKDIERS FI0E L., ERBICED
}i}‘_ﬁ:o
26) 90 g % 140 ml (T L Catkt & Shr-,
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2004 7> 6 2009 4E )T TEAGEFRFFHFE L LT OTA NG T 5 7]
BEMED & 5 29 i H . 2093 BRI OW TR T O OTA 75 YeFZREFHA 23 £ i
Ihic, KEGUBRBUZHOWTUIHEFINHEZ ITHRIEP RSz, 29 A
B 20 dn BIZERE TR ED OTA 2 S 4, YRR b mr> 701X
a7 D 98.7% (k%R : 77/78) THY  LATF . A v AKX ha—k—98.4%

(124/126). Fa =L — b 86.7% (137/158). /XA % 80.6% (125/155).
v —/ L 78.5% (95/121) . Z (34 75.3% (137/182) . L — X 63.4% (59/93) |
fFa—t —57.9% (44/76), TI¥¥ 57.5% (23/40), KERI=—t —54.8%

(46/84) . /NZEHy 50.5% (111/220), =V 7 ¥ —45.2% (14/31), 74 %
44.0% (22/50), U1 > 31.7% (39/123), =2 —t —1 28.6% (6/21). #
— F 2=/ 28.0% (21/75) | Helfe A 7 14.8% (4/27) . KFE 8.0% (2/25) .
FLAE 4% (1/25) Kka—r 27U v 25% (1/44) Thol-, FHHENE
BN -T2, 2V 7 X —kRaar7 TEAEN 1.58 KT 0.84
uglkg THo7z, mAEIFA—FI =, L—XKQRa ) 7o ¥ —TEh
Ziu 13.30, 12.50 &Y 9.67 pglkg i BICHEET 5 EmonoTz, K
110 IR, H A 21 BRIR, AA — ha—2 50 K, Ry T a—2 15K
K, 23— 7L —27 A5 IR, FE 10K, v—r K 26K, 7 KoY
2 — R 44 R O B 22 BIEICEB W T OTA X ERBRAAE CH - 7-,
EERFRIL, 7RV 2—AKONT A T 0.05 ngkg, TOMOEM T
0.1 ugkg TH-o7=, (M 397, 398)

2005~2008 FEICHNEINR W EEEBSRMEZEMHERREREL LT
EANTHIHICHE L TWADRMTO ) HIFRERRENIZE A EEiiSNh
TWZRWESZHODIZ, OTA NG9 5 algettndH 5 21 shH . Ft 782 Ik
ROBFIZOWT OTA VBYFEEFR AN L SNz, 21 MEOWNRIZ, 4
V=7, V=784 vy o DUT N RTALTN—Y N—T
¥, OFbVFETRE, fe—7— K, @E EROEYE F -85

(R4 T7NV—2%Ete,), B, MRk OEss N g & O
(). RS, %, RRES UL, RS (B, 5,
SN OEERWR S RS T, RS (R . BRELEVE
¥h AW AR e, ShIEm TR, I OInLE) . B8 ().
YN K OSSR E, CBFER o~ — 738 NS ot L5 T - 72, OTA 13 HPLC
WX EERS, EERFIIHIRMITESIZHBWNT 0.05 ng/lg. £ DO
i ClX 0.5 nglg TH - 7o, EEIRALLED OTA 2 7= DL 782 #fk
DHH TRIKTHRIERIT 1.15% & Ko 72, OTA /54D EfElL 2008 4
WCHEAN SN BHE A N—7$ D 110 nglg TH o7, TDIEH>, 2005 FIHE
AN SHTBEE 5 Bk 1 Ao 2 2712 0.7 nglg, 2006 HF(ZHEA SHL7zN
—7HH 10 HIED 9 H 1 HiKIZ 0.8 nglg, 2008 fEICHEA S - fEFEA L 45
ik 5 #KIC 0.5~6.4 ng/g ® OTA B S, SRR OnTih&
OVA) 172 ARIZIB VT OTA 138 HBR AR T - 72, (ZH 399, 400, 401)
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2003 0 B RMOKEER 12 & 2 EERIH DO U5 & A H R AN £l S
NTW5, OTA OFAEDRIR, 2005 FEO/NE 1 MIEERRA 2B 5
OTA M SN TVDHD, ZDMOBETOMRKTIE, EREBRFAMTH-

e (F21),
x21 EERBOFAIVS XD UASHEEEREDOFHERE (2005~2009 FE)
fn H R AT &R E R RN R K CEHE R B E| CEE
S ((mglkg) | EEL (mg/kg) (mg/kg) |(mg/kg) |(mg/kg)
FE @® ) ©)
* 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 —
INE 2005 99| 0.00020f 98 99% 0.00071| 0.000007 |0.000084 —
RS
( ) 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 101f 0.00016] 101 100%| <0.00016 0 0.000072 —
K& 2008 20/ 0.00009| 20 100%| <0.00009 0 0.000040 —
(F§2)
N B A {2008 10 0.0003| 10 100% <0.0003 0 0.00010 —
(FH)
SalrY 2008 20/ 0.00023| 20 100%| <0.00023 0 0.000090 —
(04 2008 10{ 0.00011| 10 100%| <0.00011 0 0.000040 —
(FEH)
ER0) 2008 10{ 0.00013| 10 100%| <0.00013 0 0.000050 —
(FEH)
Hb 2008 10{ 0.00013| 10 100%| <0.00013 0 0.000050 —
(FEH)

1 RFRITEMKES
FE 4020 b B M E 2T BRI TERK,
2 2TOMBIZBW TE R AN OFEHLD 60% 22 T\l &k, LTk
912 GEMS/Food M7 T HIEIZHEV, EHMEO KR O@Z R H Lz,

Rk 14—23 R EHEBFHO N OE S A EBREORK K] (B

i R AATE OB N60% 2 TV 2 DIZHOWTIE, SEHEOKR Q% &
PRI AT DFEHEA60%LL T CTh o 7= 6 DIHOWTIE, EHEO %, L FIcL v Fh

ZhHEET S,

FEED - E BRI OREZ [0 & L TR,
FEMED - R ER ARG O FRE 2 RIHIRA & U B IR LL 2o i BRI R D

2 ERIRA & L CHE,

FEMES) - ERRFARM ORE 2 ERmRA D 1/2 & LTHEME,
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HRIZEWT, 184 ANofEFE (B 130 4. %tk 54 £4) omygH o
OTA EENTAR ST, 1992 45, 1994 45, 1995 4 K (N 1996 4EIZEREL L
7=t MiJED OTA BHERIZZEINEI 96%, 38%. 93%. 98% & X 85% T,
BARD 85%7 OTA [5HETH » 7, HHERIKDF-EIfHIX 68 pg/ml, & D
FHIZ 4~278 pg/ml TH-o7z, FHEDOREE, OTA 1, FITV A, B—
FEOT =k a—e—KOEM X D ERSN T EEFLITB RT,
(B 345)

(2) REEDHTE

2010 AEFE |\ JEATHERN A gE L L C, FElmER (1~6 . 7T~14 %, 15
~19 7% LN 20 kLA LD 4 BEJE) o B B E KON O 2004 42755 2009
T TO OTA JGHEREFAAFE R L V. OTA OREMEEZLE L2\
ANITHEEEZ 5 pgkg ERETHUTIVAEZHEL T, HRANIIBITS
OTA BFENEV TN aEZHWEY I 2L —2 g XV HEEF ST,
OTANEHREND EEZ LN THRE SN 29 4t HH., OTA (54D
o ERLS 15 MBIV T, FERENICEMERELZFHAE L, &
BENEERD 1% K mOMBEICONTIEY I 2 b—Ta rOxgtE Lz,
ZORER, KERiza—b— Ha—t—, A AF U ha—b—, T,
WNER, Faalb—F aary E—LEkRL—X0 9 HmBEIZOWTE
fx EHEEHCH WD T T — 2 BMER S LTz, OTA BEEOHEFH R A
#z 22 IR LTz, X aBITIE, REYS7ZY O—HEFEREIL, 1~6
TOREETRbE ., Z0%, Tl ERDIT Lo TEREYS 2D O—
H&BEEIME T2, 20 Ll EOMEE TIEH O LA L7z, OTA O5Y &
M 5ugkg ZHBZHRMFTITEALE R FIEHNREELZ RS 50 N—&
A A NEOHPATL 0.08~0.14 ng/kg (KH/H ., & U A7 OHEEH (95 73—
XA IVE) OFIPHIE 1.20~2.21 ng/kg (AHE/H TH - 7=, (BIR 397, 403)
HARIZBW T, HIRTIETEY A7 OEEHICB VTS, OTA S &I13E
WHERHER & 7o o723, OTA OE7RPFEARE TR 54T S TR o FEHH
DEVEM R OB IREI2AE L, OTA OIBEROFLEIL, KRS DB LT
RTWIZLITHEPMETH D,
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®22 FUTALA-IIaAL—arEICLITREBRICHET S
0TAREZ=DHTE (ng/kg AE/H)

Sy o i}O}I//\O“—“IZf/? 5/9{0}1//\0“—“123/5’ 5/9{5}1//\0“—“123/5’
1- 6 #Hl* 72 L : upper bound 0.14 1.37 2.21
1- 6 Hifil 72 L : lower bound 0.14 1.37 2.21
1- 6F %E%'J : upper bound 0.14 1.37 2.21
1- 6% Bl Y : lower bound 0.14 1.37 2.21
7-14 ¥ Ml 72 L : upper bound 0.11 0.99 1.56
7-14 ¥ #iil 72 L : lower bound 0.10 0.99 1.56
7-14 ¥ #H#l HY : upper bound 0.11 0.99 1.56
7-14 F Hfl HY : lower bound 0.10 0.99 1.56
15-19 ¥ #i#il 72 L : upper bound 0.09 0.78 1.20
15-19 & #iffil 72 L : lower bound 0.08 0.78 1.20
15-19 ¥ Hii#l Y : upper bound 0.09 0.78 1.20
15-19 F Hifl &Y : lower bound 0.08 0.78 1.20
20 F LI 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 H Y : upper bound 0.11 0.90 1.49
20 FLLEHIH] &Y : lower bound 0.08 0.88 1.48

* HYEE - 5 pglkg

(3) NI - FAEIZL S 0TA DEE
Ay, a—b—KOBIEICBWT, IL-FHFICL D OTA EE~DK
BB TV D,

ORFE S

U A CEEEEFRIC LY BT R YR o OTA FIHIRE &L mEAfRIC
TJAHO OTA IREN—B L THELT L2 ENRINTVD(ZR 404,
405, 406) . A. carbonarius fil ¥ % RIZ72 > TWH T R ZHEFE L, Ryt
IZ OTA % FEA ¥ 7=,

%Rk (Saccharomyces) 737U A v XL FEH D OTA &4 &I MIF T 228
DOUWTRERE 20 FREZ W CIE SN2, UA VEEETICRETE 2 AR5
Y OTA OEIGIXHEFIC 2 0 OEEIDE O B, 558 L7z OTA 1% 10~
60% CH-o7T=, 7 FURHIZ OTA 2N L TRESEZGAICEE L
OTA I, 17~34% CTh 7=, (M 407),

T RURNG U A UEEEIZN 2D OTA U A 7 FBUZ DWW T OEEF PR
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(CCP) &, FricuA vnnbd OTA BRECKHT 2iEM KR, <> b
A M EHix OWEMDHFEL L HIZTA L OME, ) 7=/ —LVEE
~DOEBEPRF SN TV D (B 26, 406, 408),

TS OBFFEICE T DIKEERIISCHRIC L 0 e 0 B D08, U A EEdE
25, TREEFIZ OTA ZFHYED S HLH T EBRENTND,

@ a—kt—

A. ochraceus X% A. carbonarius | FIZINFEE % D o — b — FL52 |2 Yy
L OTA %ZFEAT 5, VBN HGE TR THIUE, OTA 1TEA L7
WZ ENRENTWD, (B 158)

REfl TSN 2 — b —EHO OTARE Z D &2 &) — e —EuZ
HHHLOD, WESNIZBORIIRESEH LTV D, ERLEE, fER
BT D EERK T B2 5D, 450 CORERHRE 2 AV 7238 T,
RERIEM 2 3 BBICRE L Ca—b —ORKIEE %2 175°C, 185C it
204°C &£ F BBRZ 1TV, BRWVEERT (175°C) Ti, 130T OTA o1
X 72 o To S ML 3FEET 60~80% DD H3 A 5 A7, TRV VS RIL (204°C)
Tix, 2B T 90% U EOBD N 7= 6 Siviz, o TREIE, REMNRT
ATy Y a—t—O@NGIZHYT 5, (ZH 409)

ANLHNZiFge s 7= a—t —5 (OTA30 ug/kg) #HWT, KR T OTA
M31%ETHA L, AT 72% F TR, Mafla—e—offlicky
88% F T LI-Z s Tnd, (B 410)

Fo. 9RO ARER LR FLAa——H% 260CHOT—T5H
SERERTT D &L 12~93% DO#iPH T OTA 288 Lz, ZORia—b —5
MWHT AT Ly Y a—b—&FHEL8A, OTA IZHEIZ 16~T0% DD 3
EHE, Eha—b—0ilTIX17T~55%DEAL R HY, R v rFa—k—
TIX 1.2~25% DA NRD LTz, (B 411)

a—b —HORRNT, 23—t —® OTA Z{KET 52, B IRE#H L
T, BRIZTHTE 2V E VI FEmIZR 5,

DRETITEER SIC L - T, 23— —HE0&EFNC X 5 OTA Oz F 23
BMEtEh b, (B 412)

® HhA

aayReFgal— S B A FEOMIEIC W T OTA i H R AN &
ZEDNEENT WD, W AATIZ OTA FEARHZHERE L, KSR, Biak. A%
e, JEVER ORI DI E W TN T B 22T, OTA BENED L 9
WCHERB T 2 0o B TTh., INTAEZOF 3 oL — MUFICBIT5
OTA JD MR 91%12 72 0, BLEEMECO OTA K R STz, (B
413)
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@ FEE (B, nI-FRE)

A. ochraceus 7» OTA ZPEAT HA[ReED H 5 £/ BT, IFEEM TH
Do B3R UREEIREZHEFF T2 Z LN EHETH D, (B 158)

RERE OEPLSMICB U T P verrucosum % £2f L CiSL L 7= OTA 754
ERUNEZRWT, Beg, RS o3 0 EE L, 3 TRICKIT 5 OTA O
HEMNBM S, &R0 &/ NEM O T2 Wi v & hini-, 4+
B30 eE LT, NEICHFEET D OTA O 44% F TOHRESN, NUBEX
TRTIZ, PEOBNBY NG > T-OHhThoTl-, Wk, T0%ELED
TAZDOREEMAGDEDZ LI, AN UIZEBWT 75%® OTA %
HWAHE S TWD, (B 414)

INEBNZE ED OTA OB TR TOHEEFEIZHOW T, OTA 2K
R 33%I272 0, RIRFICITo 72T A% =L ) —)L, 3-TkFILT4F
ENL )= VR REAL ) — L OIRJEE (48~T7%) Lz L, OTA @
LZEMENMER SN, Thbb, SNUAMORERETIE OTA 1) 0 K
HHDD, NOBERREBETOMRBERIZ N a7 HE iR Lz & &%
B3l inoic,

OTA THEY Li=2h/NEOMLUE LINTICXL Y, EEMTIECHER SN
% &) I b WS 2 5T X 2 OTA 1E 40% LB L T-(Z 415,
416), ZOIKERIL, VAT, 7E=Y 0, T7 T XU R T T L v
THEINTZHD LYo LK 72(ZR 416),

2 A OB L D OTA ORI HOW T, ESIIRERDFELEZRD 60% Tl
HOMERD T1%IZHE L TR TH D Z ERHEIN TV D, (B 417)
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V. EAfREZEE

BMZEEBRNVE LOHETT O RanfEE AN E LT, A7 7 b
F A (OTA) O S EFZRRTAL 2 S L7z,

FHmCRBWTIE, Te MOHT AR NA Y A7 5HlZ BT 5 F51 &

(EIECEIKR 25 5) | CER206E9 A 2 A e - 15U B M A=
RiE, T TF5lE] Lo, ) 2L,

OTAIZ. A. ohraceus, P.verrucosum=5D¥FEOEIZ X > THEA I,
BHE, a—b—, a7 E—, UA UEFELRBNIZEBITS0TAGY
MMESINTND, a—T v 7 AFBETIE, /hE REXDTAEIZE
5 0TAD R KFYE (5 ngkg) % EL T\ 5,

OTAIZVHEILE NI L OV LEERIC L 0 — 0 S CTOTa k720 |
HILE N DRI S NT-%., £ < OEWFEIZIW TIE Z#8 0 LTI I B
2T %, MFEFIZBNTIHIZEEAEDOTAIZ, TV T IV EDH N
JEEREAE LTS, OTAO—#IL, Bk VFECCYPIZ L v ks
B0, ZILH0TA Ot Kk ROTaD EMIZOTAL VIRWZ &2V RE LT
W5, OTADEEINX, ~7 A TI31B, 7 v FTiHE2~11H, 7 T3
~5H, YR FEUF—TIFK20H EOHRERDH S,

AR TlX, OTAZ 5 L= BREMWFE O 2 TIZB W CTRMAE
RN R 72 B DN O DTz, BNEREEE S E S O IR S8
A2 M. EREEME R OER U7 IR A2 B A, JRAME O 256 & O
MREL A ONT, Ty NEORTZIZBWT, 25BN ~DOTAD %
ITHEL O SHMEENTH D Z RSN TWS, KHLIEWHETE
PERFRD HNT=DIX7 % (M) T, 120 HMOTAZ REEHK 5 L= R, Bl
2B DIRIBHERE DR T M ORAE ERGHIIEIZ 361 2 1B THEE MR &
7=, LOAELIZ” ¥ T8 ngkg K&E/H TH -7,

&P - BRARBRTIZ, T oWHICOTAZRO& G5 & LD
RN A R A B S R L Tm, NTP TN S U7 24 R 8 AakBr
R, HRICEKGELTHET v FOBBICERE SRS bitiz, LOAELEK W
NOAELIX, #Z v hT70 pglkg HRE K 21 ngkg (KE (W3 4105
Bh. 50 nglkg KE/H N5 ngkg RE/HIZHY) ThoTe,
—J. 7 X ERWTEBEEMERBR T, 40 pg/kg KE/H OOTA % 24 #%
B UT- RS0, RIS ZEMa O B ORRHEL S AT E OB E LA DAL 3,
DA DFFFRITRD BNz o Tz,
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BB Tl B O RZERE RISV TORNA, B
faz W CY AR R E PSR S TnWb, £/, F T AV =y
77w b (gptdelta) % M\ 7=in vivoigfs el EikBR C I3 B st & 21 JE sh iy
IZDNAD K KEE DB STV DD, RIEMICRZERAE R ITRO b
No Tz,

OTAXIFZ DR NADNA & LA L THIMEAZ BT 2 020D

WTCTIIARHATH 5, Baiiaz V72RO > L VT 2 ~0
OTA# 512 X Y DNAM A B Sz & ?“%6%&%?6 bHoHN, BURFETI
Z DOHEDPFFE STV, —J7, [AEROFAER CDNAST AR R H S 4
RiroTletDHELHY  Elo BTV LIZOTAZ & H L7238 Tl
OTAODNARHINKIZM I SN/ dso7z, LLEX Y OTAIZT v + OBk
BB HNC R ERZFRT D00, T OERENDNA~DEFER2E
FNCERT D Z & ZRd @iy, Lz > T, OTAZ B RS A
W LS D LT TERVWEE T, OTADI EEEEELE L TDO AL
S AL LTI, M)A o= A, MlaEEiE L 7R F— 2DEAL,
b A LA, 2 hary RY 7 OBEEIKT, MAPY F—B%0 v 7 UEa
BEOE, 7x=T T = tRNAGREER, ¥ X7 GBEFEIRE, B A
NAFEDOT B F AL ESE, DK OO ERA RERPEGFS L TWnD &
TOMENSZE DD, ZNHOHE KLY | AFEEMFHAS TIE, OTAXIZOTA
K D DNAMINEZ BT 2 B m MR AWE TidZe <. DNAIZ[H#
PINCAVER T 2 IEBIEEERPAME L EZ D ENRYTHD L S
770

E RNA~OEEIZE LT, 2L R R BHE K OWAR RIS & D5
2B DWW TOmEIL, 7TV A b F 7 BREOMOBREER & iz,
OTAL 2B Db FOEFOER TH S AIHEMEIN/RIBEI N TS, L,
OTAZZN bt NOEFOJRRNME TH L LitmftiF 22 LoTE 5+
FIARPLITE LT 7Zeuy,

PLEZEE 2, AEMPHESIT. OTAIZDNAIZEEICI/EAT 5 IEER

BERPAMETHY, TDIZHET HZENAEETH D BT, 1B,
OTADE F &R E LI-AAIIR OGN TIHY . HESBEFROMBRFHIFIH
AIREZR RN 2N T & D | EVRAER D FUAZEE D T 3l & 550 L 7=,

FERMN AT L T, 3R 55 6N LOAELOK/IMEIX, 74
O AMERIERERIZ 1T 58 nglkg {ZISE/HTZ?)of_O Z OLOAELIZ, i
FELREB500 (FEZE10, EIRZE10, AR Wipg 7R B EE 2 s & L?‘_LOAELﬁ
H15) z#iEH LT, OTADIERHMN Atk uF%@‘é‘%)TDI%‘_’lG ng/kg RHE/H &
E LTz,
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<A DFRRE >

FENAMEIZBE L TiX, TF51& ) 1282 THREBAMEICRT 5865%
PO G DR fEFE ] OLEOEZ T #HRA L, BRAMEICEET 5 NOAELE
HICTDIZHRETHZ &L Lz, NTPOT v hd 2 ERIFEN ARBRIZI
T, NOAELIX21 pg/kg K8 (H5EIESE, 15 uglkg (AE/HIZMHY) TH
Sl Z b, ZONOAELIZ A FEAE1000 (FEZ210, fEAZ210, F2
ANMEL0) ZiE A LT, OTADR N AMEICEI T 2 TDI% 15 ng/kg {KHE/H &%
ELT,

ARICKIT D H#BEEAZHET L2 HOT, il L TWHDEEEFPDOOTATGY
FEEFHAE 232004 ~2010F- (/TN IfER, 2a7, f A Z > ha—t
—, Faal—h, NAF FFH, L—Rv, a—b— KRt
— R OUNER I H50% LA EOBEE COTARN R SN, BT hhrniks
AWy I 2 b—va 2K DR S gl oK E S 720 o—H
OTAZRERIL., 16 E TCORE TR UL oTon, EHRIREZ 7750
W=k H A TIF0.14 ng ’kg RE/B, & 27 OEEE (953 —&
Z A VfE) TH2.21 nglkg KE/H TH -7, 728, 2005 ~20084FE(21T
b= BT OOTADIGYLERER A OFE R, BRRLILIZB W T HBRRA
K ThH o7,

P bEoZBEEOHEGRHER LV, BURICB W TIE, OTADZREZ &EILE Y A
THEFEICBWTHAERE LZTDIZ FEl>TWA EHEESN D Z &)
5. B S OOTAOEBE—MH) /e HAR N ORI R 2L L IF 7 Al iE
MR D EEZ BND,

728, OTAD ERFEAE TR /2 2B RN CIX R 72 2HEO EIEYM RO
BEIZAEB L, 2, OTAOJFYRORE L, [UEEORBEEZZITT VT
EMD, URZEBEEICB W THYRBUZOWTOE=Z Y T %2179
L blT, BEREICONWTHRFTLIZENEELWNEE X D,

OTA OBENEICI T DI NI A B =X LT DT —Z DIUE
OTA DA F~—H—IZ X HFHENEOZEFEM (ko OTA K OHRHY
TR DO E)
OTA DR ST DEEERT — & DINEE
D OTA J5YLFERET — X OILEE

116



<BEFE>

9751 Eayi
4-OH-OTA 4- ERaX A7 A
8-OHdG 8ERaX-2-T AT T I
ALP TINVHYFRAT 7 72—
ALT TI7=T ) N T URT I F—E
AMP V=Y.
AST TANTGX BT I ) N T AT =2T7—F8
BEN 2V Ja I
BMD Ry F<v—7 F—X
BMDL BMD O15% T [RAE
BMDLio BEFE N 10%H5 00135 BMD OfE5E T BRAA
BUN A IRFEER
C3G VT =08 auR
Con A aHFANY A
CYP v b7 vk P450
DNA TA XY R
EFSA RN £ it 22 A B
EndollI T X7 L7 —F I
EPA KEBR B IR R
ERK 1/2 ARSI 7 TVl —E 1/2
Fpg ANVLTIFEYUIPVDNAZ Y avF—+%
GOT TNEI AT O RN T AT I —8
GSH wEor TN HTF A
GST TNETFFH L N T AT 2T —8
yGT VINVEINET AT 2T —8
HDAC LA T TR FT—F
HO-1 NALA XU —E-1
HPLC BRI v~ N7 T T 4 —
HPRT EARFYF =TT = HRARI ARV N T AT 2T —F
IARC [EIBE 25 A 2ER% R
ICDH AV PR K R SR
JECFA FAO/WHO & IRE MBS FESE
LAP nA T ) RTFH—E
LC-MS/MS Wik va~ 75 7% 07 NG &R
LDso S E
LDH He ik FE SR
LOAEL e/ NEEE B
LOOH JEE e Rr~L4 % R
LPO HEE i Ee b i
MDA ~a YT NAT e R

117




HEFR

A FF

mRNA =z RNA (U R EE)

NAC N 7'127‘/1/ L-> AT A

NADPH T =aF VT IRT T = UXIVA TR

NK %%;7/v%7~

NMR RERE RIS

NOAEL M

NTP KEEZFE w2 7T A

OAT1 AT =A b T AR—5—1

OTA T T XA

OTB X7 7 ¥ B

OTC F7 7 X C

OTHQ A7 hXxT g Rax /)

oTQ T 7 XX

OTa T 7 hxTa

PAH INTT X REE

PB 7 x /) N)LE X —)L

PCNA HFE AR I EZ B

PCs IV = AL E T E

PEPCK RART ) —)LENLVE U VRS —F

PKC BRI E X —8

POD Point of depaﬁure(@%%%%ﬂzﬁﬁ%ﬁ@% R ET HEROENE
B MR D FEHE & 72 2 HHFE s D)

PTWI T e NI 7% — 0 2 U

RNA U RNELE

ROS CRE e

RSH HH NI ETFA— NV EE

SCOOP Scientific Cooperation

SOD A—/R—=FF L RUALLE—F

TDI M7 — A HUE

TmPHA NTT X FEIREE O JRANE R B

tRNA 2% RNA (VU RER2)

Ubd aeFF D

UDS REH DNA &1k
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carbonyl]-L-phenylalanine
éj\%it C20H18C].NO7
o 419.82
CAS No. | 35299-87-7
OTHQ 2 F N-[[(8R)-3,4-¥t Fru-58-T b R ¥k -3-AF
J-1-4F V-1H-2-_ v T -T-A V] VR
=NV T 2= VT T =
N-[[(8 R)-3,4-dihydro-5,8-dihydroxy-3-methyl-1
-oxo-1H-2-benzopyran-7-yllcarbonyl]-L-
phenylalanine
53 F3 C20H19NO7
o1& 385.37
CAS No. | 205034-32-8
0TQ 2 Fp N-[[(3/)-3,4,5,8-7 F 7 & Ku-3- A F/L-1,5,8-
NUAF V- 1H2-XU BT - T-A NIV =
NM-L-T7 2=V T F=
N-[[(3£R)-3,4,5,8-tetrahydro-3-methyl-1,5,8-
trioxo-1H-2-benzopyran-7-yllcarbonyl]-L-
phenylalanine
éj\%it C20H17NO7
o1& 383.36
CAS No.
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