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Z 8

ARREERST, BMEREEELNA L OHETIT ) AR EREEIME L LT,
27 bEA (OTA) OESEERETMEERE L.,

SRRV Vo RBRRARIY, ANENRE, SIS, WA, 1B BRA
M, ATEFEAERME, BT, RSN, AEEESCETILOTHD,

OTA %, A ochraceus, P. verrucosum EDERBOEIC L o> CEICETRAY TE
AESNBNUET, 88, a—b—, 237, B—l, UL 885 A% T OTA
IZ LB RRERIPHE I TN,

EAMEERER TIL, OTAZHRE LI ERBMBEOL TIZB W TBENR
o, BEEEINEINFOEMREEICI, SMIARRBNICEXRE MR UHER
L7 HEREDS A B 7L, E?B""“‘@%ﬁ“&@%ﬂﬁﬁﬁi—%%ﬁ%nﬁ.o Zy NROBTHIZE
WT, ThoBEB~DOOTADEEIIAER VR SHREFNTHLD Z LR
EhTn3,

B - SR AMRBR T, T SHWEICOTAZ RO ET5 & DR
EREE MBIV BN RE L, '

WEBEREBRTIL, in vitroR UNin vivoll BV TOTAID & D RefafkREHER
HHENTNAL, BETFOREREREIBIEEN TN,

BRI OV TR LR, &RTEERSE. OTAIZDNA %;F'aﬁ?ﬁﬁ’}

WAERT 2 IEREEEERBAME THY, TDI %7 E’é‘é LBFEETH B LEZ
s

OTA DR AFMEICOWT, FRBRIZB N TR BIEV R THED bV EET,
7 & @120 B EESHEERERIC BT A BB R EREOE T R URREE R
DIBITHEETH Y, ByNEEE (LOAEL) X 8 pg/ke BE/B CThotcZ Edvb,
TRESESREL 500 (F822 10, BEE 10, FAWRARBEESBEL Uiz LOAEL &
F5) ZEALT, TDI % 16 ng’kg #&E/H ¢ RE LT,

FENRAMEIZBEE LTI, ERAAEIZEET 5 NOAEL 2z TDI #58%ETHZ & &

L, KEEREH 2S5 (NTP) ©F v D 2 FRIFESAMRERIZEBVT,
NOAEL it 21 pg/kg #AE GB 5 Bl#e 5. 15 ughkg BE/BIZRY) Tholel &b
b, FREEIRE 1000 (FEZE 10, fEESS 10, FBAAME10) 2EA LT, OTA O
ARAMEICEES 5 TDI % 15 ng/kg AE/H LBRELE, '

AARICKBT 2RBREEZHE LR, EONRMERRT 50 /S~ ¥ VT
0.14ng/kg FE/R, &Y A7 DEEE (95— F A ME) TH 2.21 ngkg &
Eﬁj HThote, BRTBWTIL, OTA OFBELS Y R/ EHEFICBWTHLEE

BWELTDI 2 FE-TWNA HEI‘E’éJhZ: b, BELO OTA OFERA—
RE7: BAADOREICEREL RIET TREIHEN b O L EZ N3, _

728, OTA OERELRIT, B2 HEERGTIIER SFEREOREHR URMIC
EF L, £, OTA OIFROEEX, [ESOREEP IR WI b, YRS
FEEBICISO TR ONWTOE=F Y 72175 & L iz, BEEEICS
WTRST 32 L BRE LN E XD, |
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1.

A2
ﬁ.‘?

-

BREEEZEESE, VAZEHEBENSKEZZIT TCELNEREETNME
1791E0, B bOYIIr TREABREREFMEZT ORI ZF LTS,

T DEBEFITOVTIE. BROBE~OEERAZNEEZLNEHO,
EEERZEOREOLNEENRITE VDO L UHM=—ANRITE W EHrsh
5500000, AREREEFMOBEESRNLEZLOND bOEAE
SEMAELNEEL. BEPLOER - BROBEER Y E2{To72 LT, &
REEERSNREEL TS, ) ‘ :

2009 4 3 BICRMBRFRR TR, (A7 7 bFT U AL [FF =
V)= ER=SL ) = RO TRRTOLE (FRE R, Bl &,
HOARREREEMEITIREE LTREL. (427 by Al RS
FE= RV )= VER= N =) JZoWTiE, 2205 - BREFLEEMN
WEL CREEBLTO L LNk, |

(F27F F%2 Al I2OWTH 2008 42 10 A 14 ACBMEXZE 9 E
HOE - BRAESEMARTES TOEBIEBN T, [FAFv="L ) =L R
=RV )V OBFROEERTZ L L &N, E1TEIE - ARBEH
PRFRES (20104 6 A 18 BEHE) ITBWT IFA4F ="V /) — L RP=
AV/~wJ@ﬁEATmﬂbikbm%Tbt_kmB REMAATS»

EBESETBIE ST,

2. BITRHE

(1) ERRGF : .
P, RAEEBVW L, ASRUBYWARABLbICAZ T FEY v A
(OTA) ﬁﬁéﬁﬁﬁwﬁﬁzi)z&mﬁLﬁéﬁﬁﬁtﬁﬁ%iﬁb

:l’L'Clz\fi:b\

(2) BAEEORFIEHA S 1B |

OTA Dt FRBEIECEELEZ ATV, (BB 1)

a—F vy AEEE&TIE, 2008 Flz/hdE, KERVTARITEBITS OTA
OB REHEME 5 pgkg ERELTWVWD, £, EfEFRE (Code of Practice)
LT, IBEONTEREROBIERERICEY 5 ERME (577 hxy
VABTI V) TESVIRP MY aF e RICET A REE D) |

(CAC/RCP 51-2003), VA v DA 7 7 h% vy AIC X BI5ROBIERME
Wiz B9 5 EHERKE (CAC/RCP 63-2007), 22—tk —0DF27 F b U Al

- X AIEGRO IR OMREIC B3 5 EhuiRfi - (CAC/RCP 69-2009) BT =
2T DAY T bEVY AR L BIEROBIERERICET 5 £ (2013)
BED, FEICH L THEREREDOEREFECIT TV,
' EU Tk, 8BRS ORRICOVT M (EC 40 No.1881-2006) 2%

f
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BREINTWHS

(&1, BE 2.

&1 EU® OTA E#{E (EC Regulation No. 1881/2006) (HE8 2)

& 5 B R ELHE(E
3 (ng/kg)

RMIEBER (2 ARV EET) 5.0
BENTE (R —7— FRUSVNER TSN T
i, HR M T EREA RS /AT A DNE S 3.0
VT ERRL)
FLT R 10.0
M Liza—t—BERU% (kEtz—v—%2K 5.0
<) :
KEstEa—be— (A vREF L ha—k—) 10.0
Ay (5% ED Y HF=2—1), BETAL ©2:0
TawULy, UL ri— A8k 2.0
TRV a—R 2.0
~AE—7— RROS/NNER T EEN T AL 0.50
LR ERAAER 0.50
F¥E

ol a v
F RS 15
sl
H—RA w7

[N e :- I 30
(T, BT, HAm2y i, (2014 £ 12 A 31 B £T)

XY 9 15

(201551 A 1 Adnb)

LieEEREEREY 15
HE :
HER, BRAS% 20
HEMHEER R OB E) 80




[I. FENRNEORE

1. &%, 7. HFE. #mER
OTA i&, Vb NuA Y7 aRrrOERERIZ, THEOINVEFVLEES
LT7 2=V T Z208FRT I FERLELOTHS, (R 3,4

(1) £24A
CAS(N0.303-47-9)
1 & :N-([BR-527ur-34-Yt Fu-8t Fu¥fi g-AFN-1-4F
JAH 2R T T AN ANVREN] LT 2o VT T2
- 4 : N-[[(3R)- 5-chloro-3,4-dihydro-8-hydroxy-3-methyl-1-oxo
-1H-2-benzopyran-7-yllcarbonyll-L-phenylalanine

IUPAC : ‘ ‘
i % :(29-2-([BR-5-7 nu-8t Fr¥i 3-AFN-1-F% V-3,4
Db Raf YR -T-AVR= VTR ]8T =T ast
Vg
¥ 4 :(29-2-[[(3R)-5-chloro-8-hydroxy-3-methyl-1-oxo-3,4
-dihydroisochromen-7-carbonyllamino] -3-phenylpropanoic
acid

(2) F= : CooHi1sCINOs

(3) 9FF : 403.82

(4) &&=
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2. B

(a) MR BEEEZFL, BEERST IRt 740 Y ERD TR
 BAERYETRT,

(b) R :169°C

(0) EEBEYCEE : [a]?y! - 46.8° [c=2.65 mmol/L(1.07 g/L) 7 = w2 )b B SiE]

(d) 4H%EF—F IR A7 b, UV AT bv, MS AT MRS

w b URERERIR (NMR) A2 M ORERDH D,

(e) VEFBME . 7 mu RNV A, ZH /)=, AF ] —VRUOF VL UICHE,

) ZEME : BEOREBELEET C—#MuiEd 5. BRLBREIOKREHERER
U O AR TUET D L BEICSET B,

(g) Wtk : ALY T pKa=7.1 TH 5, (BHE 3)

3. EAEEYH
OTA X, Aspergillus &R} Penicillium BIZB$ 5&@@5’&%&5 ko 'C
EEESNDD, BHICLoT OTAICME, A7 F F% B (OTB),
Z (0T EOEREEELETDILOLH D, ZHLHEHEED S fb

BERIFROHENLZ DI OTA THY, OTB Bkicki B, £DMOER
FIRHEND Z LIIENTH D, FEREMITIBITS OTA O HRIEEROFRH
L2 B EERREORMEOEREHFEFIZOVWTR 2 KRT, RKILRERD
LB, OTA EAMIIEEENLBGHE TEMERTRBEY R OFR. o/ M
TEFT D,

OTA EARTEIL Aspergillus B® Circumdati i ToH % A. ochraceus, A.
westerdijkiae X N A, steynii, FlaviBiTd 5 A. alliaceus, NigrifiTh s
A. carbonarius. A. nigerBEAE ($§12 A. niger, A. tubingensis) TN

 Penicillium R ® P, verrucosum % * P nordicum Th 5, BEEEB~DOEHE
DIERIT. FNENOER, BELRIBEEPRORHOREME, HEWS
WRORESRE (RE., BERY) IKLoT, k&< ERA,

b Aspergillus kO Penicillium (2B 5 OTA BEAEDLHEEIZHOWT
i, T EhEELREER TRECELAILESTW 3,

Aspergillus B Circumdati Bz >\ T, 2387 7 U b T A. ochraceus
R WT OTA EARRRR I NIE, 1972 FI2KE (3R SHT T, Yim
BTz A ochraceus EiRE (Circumdati €i) @ 9 FEH 7 FE (4. oc]zraceus,
A. melleus, A. ostianus, A. petrakii, A. sclerotiorum, A. sulphureus K T*
A. alliaceus) 1Z2WT OTA EARESHEIHLTVD, ZOTEDIL A
alliaceus \ZoWTCik. FOBRIZ A flavus o P DT 75 w3 VELAENFTE
T3 FlavifilicB I TW3, 7238, A melleus, A. ostianus L N A. petrakii
O 3L RKIEDTWIE T OTA EAREZRF- RN LAERIN TS Ei,
A. sclerotiorum kX A. sulphureus {22V TiL, B TOR HEEE 500K
< OTA OEAELENTH IO, BHFO OTA FRIEE~DFEND A
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WEEZBNTWBEE 6), R

H£a—t—HE0 OTA BRIZBEET S &nd A westerdijkiae RN A.
steynii 10T A. ochraceus \TEEN TR |, BTl o THEM 2D
ENRBENE EBIZ, £EFREOERIZX T, A ochraceus £ ERIENB
L5 Rol(BE 6), LIeloT, ZRETHEL O OTA HABRZET
H4E T, A. ochraceus OFEL DI A. westerdifkiae, A. steynil V& F
NTVWATREERD D, 2B, B7 7)1 blEShz OTA BA#IL, B
FE SR A westerdijkiae L —B LIz WbhTW5b, BATIE. 7
AERVEFTFHPOIBEL T A ochraceus 1> BHANT OTA EANRHE

(?“FE D WNT,  EEXRNLDBEL A ochraceus iZ-ovT OTA EEAE

@Bn'cmé(ﬁ;*ﬁ?@ 8,9, 10),
- Pemcd]zum B OTA EEABICHT 2 RYOBEIL, 1969 EiH T Fi2B
WINLNEGBE LT P oviridicatum OHERRIC L5 D THLER 1), £
D, P viridicatum DPORELIZOWT, ZEOBEROBRNITONE
fﬁ*ﬁ'ﬁ AFRECEEOBT R FOBEL I OTA RV I = OEALM
4 BEIR (%E) b 3 BRI, OTA 3 R = REALRW R

V1r1d1catumI . OTA &b ——/@E_&L%Ec‘: LBE, 2. ERSD
WinewEE LT A5 RS P vindicatum 1 B, OTA OAHDEARE L LR
AL EE LT HEEEE P viridicatum TIT 7 EDFELE(ER 12),

197941272 0 | B viridicatum 11 2% P verrucosum I Ehic(ZR 13),
1987 &Ei2i%. B2V T S P verrucosum NWIE%4 & SNT2(BR 14), L
TeBoT, ZOEMTIX, OTA 2EAT S P viridicatum X P verrucosum
K—fEahd It erole, &AM, 2001 F1212 Y P verrucosum @ OTA
EAEICOWT, ZKRKH#HBO 7 4 — AV EECBRESNEZER. P
viridicatum 11 B335 OTA- ¥ bV =V EEAE % P verrucosum OE ¥
EL, M RICHEE TS OTA OAZELETIEZFFED P nordicum &35
L ENT(BR 15), BB, AEIBRT X X R 7 n— REREH (YES)
DEZEREDOEFHDENIC I > THAITES LTV D,

LlbD Y OTA EAE Penicillium D5ERIZOVWTIE, BEXBOLRD
b, 2000 ELLETD OTA AR I DWW TIL., 4. ochraceus Dl & FHRIZ
AT HSERTOLERDD,

RETI, £BAOREVWEZED T, P verrucosum I3EIT %ﬂﬁiﬁ,ﬁ@%{%ﬂ
THERESHLEEO OTA BRETHD . P nordicum (ZEITERAMIARF

X LD OTABYREL ShT W5, P nordicum XBE 4 v 30 THBED
BWERIZERIED BN, EIE (15C) &4 20%DRIRECTHAEEFILH
AETB’?)%)(%FH 16). YES £54hic 0~8% D EFHIML T OTA Ei%ﬁ"‘:f:;’%
B, ERER 2% L I OTA EABNRRERY | BEFRMLTW g
XD 2B THATU(BR 17, Fo. NADOBEBRIZEWT P nordicum @

T Y A ochraceus ENERET A Z ERMEEINTHAER 18,19) .

11



Aspergillus J& Nigri BiO@EREIZ >N T, WTFhbAETRRL, FEBA
~BEOEEEHR L, OTA EAICKT 3 BE L ZEREOFER USRI
CHT B MVEANS O ABPHGENIEL TS, LizB->T, LIFL
ISEREBAEF VL, RA= U DU UEH# (black aspergilll) &L
T TS, ZOBBEOT T, A carbonarius iXLIETH S AREICFEE &
NTVWRETH B3, OTA AT BT 348513 1995 EARA Th 0 (BE 20).
TN Ry, UA VAT FUBRRTFLY FUEOEBRES KNCE=
—b—BIBITAEERFREEE L LTREIh3 X o chotk,

2000 LR, VA VAT FUBERUU A 0 OTA BRRIGHICEEL T,
BRI ARL 2 TTUVRARVA Z D T &0 L3 PR FEEE,
A=A RNV THWRCEROVA AT FUEBEMICBIT 5 ZERERER
EN.HBEENT- A carbonariusEBERIIWDTIV LI OTAEARBEZ R LT,
(B 21,22,23,24,25,26)

—J7, T—e—{ElTIL, BK. BB 7 U7 EKOT 7 U 4 Ok 800 m L
T OB TIN5 07 X ZHIC A carbonarius DIREPREBEENT
W3, 23—t —RETD A carbonarius BYDRBEMFIZ. BIRLERICL
LHEWICH Y, FUEWFE O — b —AEEMTHIEE 1,000 m L EOEHT
RIESNDST 7V NEOa— v —TR, A ochraceus, A. westerdijkiae, A.
steynil EDTHEMEED OTA FROXTFER L 2->TB, LLENL, 7
Ry i — e —#E T OTA BEAERRAT A MR TH-oThH, BE, +v
Tral, fERREDOREY T A carbonarius @*ﬁﬂjﬁﬂﬂfﬁ <. OTA %
L~DEEIXERY, (B 27,28, 29,30,31)

A. niger BEGE (A niger aggregate) It. A. carbonarius & B
BOT RORDa—b —ICRRERAETSD = L RS OR, A carbonarius LY
bAMICERERH D, BHICHOELS M LTH, b, F2ITFRT LS
R, RPN LA ELEEORR K UIEMEHIRET D, £, A niger
BEAEITIT, A niger DIZH. A awamori, A. foetidus, A. tubingensis
LEREEND, ThLOEIIFEZNICLBEFMCHIEFTER LTV
78, ZHIETO OTA GHRERERE Tl A nigerfiEEH L LT—FEEN,

BEAKICE L DB LREALELE 2RV DRER o2, LHLE
ETIETA BT FUNbDGEROREIZRBW THRENSRIEIC L 5545
R EA SH., A niger & A. tubingensis AT A AER R HLEHRE
ENTWS, (BR 24,32,33) ' '

OTA BRVERICEA L T, A. carbonarius & A. niger BHEAHH DT A
tubingensis DWFHBE L OTA FRBECHEE L TV ALERHETSH D &
HEEL Y, HPEIRED 6 HEOT FURBIIBIT BBy P UHED
DAL T Fod OTAISR L OBENEEZAE L?’LP’F"%‘%?S“ RO XS Tp KA
BT TS,

12



i) A, nigerBEAEIL, 7 FUREORREMOLTIZR W TEE L RHER
TH D, ' |
ii) A, carbonarius DELERIT, A nigerBESE LY 2~3 K<, KB
5 IR I AN CHINT B, | | |

1ii) A. carbonarius DFAERIIFR & BERIC X DWE O & o I FHFITR
BEh, HENIWERED L, A AT 4pbI—u y EHROT 7
A AR AL TREBEML, [R L OHBERALND, (R 23,
26)

7 R 5 & AEE Tz A carbonarius, A. tubingensis R U8 A. niger® OTA
EAEZHERTATDICERERBE2ITo TR T, A carbonarius \Z8EIR
TRED OTA 2EATHIEHRNERICEBD b, B TORHBEL A
niger BEEHE LY LIEWR, A carbobarjus B7 RO OTABRIZBIT D
EELRBEChoT, (BB 23) -

T DIEMNIT,  Nigri 8iliL, A. lacticoffeatus, A. sclerotioniger&® OTA
EAESMOTVER, 7 FyREz—b —THO OTA BFR~OBEEFIT-
WTOTHREBRPBONTHRY, (BR 34).

%2 BREICBHRTITFFIUABRHEET S
FEAL Aspergi/lus BEU PenicilliumBh U DTESE

 ERERAR

H AR

iR

Aspergillus &

Circumdati & : : '

A. ochraceus B BENIR: breao BH~3E
v, TE, EEE, FERL 4 AR, HREH

)—7, 7 Ky, BRRE, =
—t—E. BWR (BB
%) | AAMTE,

A, westerdijkiae

A, oAF, YVHL, HEBE
|, FEp TRV, 2—k—
=

KE, a—woX BTZ7IH. A
RGN, AV B, B, SRFA,
PE, =R FVT7, TP,
~AREAT T ‘ ‘

A. steynii

- ‘:)l\ 57*4’7&“\ jF‘ﬁ.\ :""'t

=1

AL, AR, RD?‘/?J\‘ 4
A, ~bhFAh FEH, A=A LFY
7. 2w FAEF

Flavi &
A. alliaceus*®1

A BEE. AFVY, F
vk, ==y

KE, A%y, BE 427,
FAS= YT, PERE, 4K, &

13
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L ER G R B SR

Aspergillus I&

Nigri fi*2

A. niger TG K*3 B, BN TA, huEro BE~BE
v, B, BERE &FEL £ BA, AEH
HERE-BR (F R, b= b,
FeRF, mr=r%) | ER
BER o—bv—F, IHFE,
B, BRENTR,F—X

A, carbonarius B, bowuwol, SR, XKE. I—m ot HFERE)
FER, AvXY, TR A FamPOT H—F, FAT=UT,
FUU RBRR, -t —E PFER, AP, AV FRVT, ¥
(a7 RAFHE) , W HAE A, _XbhFh, BR, A—AFFY
7. 75V, TAEFY

Penicillium J&

Viridicata ’

P. verrucosum BE.BENTRE, brEuo B GRCESHD
UV N4, FexF, B KB, HY, vy T, F—a ol
¥\, ARy, F—X, Y —4, BE T4V
—%

P. nordicum a A, FIRE, BRA, BH 73*9‘5" FV—vFwF, 3—ay

I, AR, HA, Pras S AVFRYT. BERE F—RX B

F—R ZUr

*1 : SERIFERIX Petromyses alliaceus

*9 : Baay Uk EHEEE (black aspergilli)

*3 : A nigerBEAEITIX, A awamori (A citricus), A. foetidus,
A. niger, A. tubingensis’ ¥BEEN 5B,

4. ZROBEE

OTA 1Z, 1960 EROMDIZET 7 Y BB A RAARHORBICET D
BHEOBRICBNT, BEREAPVOERFIC M VERaIALoMESR
7. Aspergillus ochraceus (2004 £\ A. westerdijkiae * BRIZE) O &
LTRRIN, 1965 FICHER UCBERERZIRTWS, (B 35,36)

OTA T L 2 EFEHORYIO BRIEROMEIL, 1969 FOXEDOHIR h v E
RIAVEZONTTHY (BR 37,38), TO%, HRAEH TEERVEETOH
RIBIRFINHE (BB 39,40, 41),

BT, 1974 FEicEa—v—5, 1990 F£RIZik OTA (FHEEZFE & L
TREBLEEINCE—VOIBFEREIE 42, 43), 1996 €2V 1 0 B RIEL5]
(BB 4)BPH|ESNTVD, Eio, BRINIZBW TR, Fre—2r2 ik
TRELTNWETZOBERS/ VI VHEETREL TVE VY VRALRE
FEOERDO—>THD LIBBEINTW(ZR 45, 46,47, 48), T35 DIRIEH
b, ThETITHASE BN TRARERGREBRECKE ERESENER
Eh. OTA OHFARIERERBALMNMIEINTNAS(ER 1, 21, 22, 23,43,
49, 50, 51, 52), ‘ :
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1. REHICEINEOHRE
HFIEK, FAOWHO £FESFENHENFES®E (JECFA)., M &HE
238 (EFSA) RUERRS ABTRIEES (IARC) @ﬁﬂ%%& gracoy e tlE s
THERHEHMRAZER LT,

1. EBREWEICHITAENERE
OTA OERABRBEZE 1127 L, OTA I, ZO—EHHELE THEMEN
B e EnD OTall KSR EN D (BR 4), FEEROEBE i, OTA itk
MtEEE 7 7S U —ThHD FZ7ahP450 (CYP) ik DEbSh, BT
DN, OTA OEREARBEMHBRD LR TNDE, ZQIEDL, ZFAVZ AT NG
ERTHAAT T FHIL C(OTC)., 75 hEX ) NFTT IET
- A FrX /v (OTQOTHQ) ., MESRLEERATH D OTBRUA 7T +
2B (OTP). T2 ko BOEE. FEROTEEEIAR (OTHQ-GSH.
OTHQ-N-acetylcystein, OTA 7' /Lo i R&) % e RRECREEND L
T HEENH B (BB 53, 54), 72 OTA OEELAYMEBEEE 1 12R L,

f ‘ Iy Py e \
| ©\I %mﬁﬁ; ieER
EETrr— )Lilb |
7J"77|~=\=//A OTA) '
NG 2 %m)

 FOSkEUva (0OTw

; 0. H
ll\i (0]
H -,
. ) K R3
Ci R1 Rz

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

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

E-R
1 #95 k520 ADTLHRBHEE
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(1) BRI, 7. 8. Bt
@ HIEBETORS - THh : :

OTA IX in vitroTT v PO, + B IIEBORE PR — b &3k
A U HF 2t g T BT LI LT OTUZHIKSME ST (B B 55),
E/, OTAZ5 v FOBBXITIEBOREDR— A rFa—g v
T 5L 6 BFHTHY 50%2%, 12 BT 85~91%7° OTall kDS NI (B

R 56, —H. Ty NEREE 55, Ty MNTRER 57, 59Xty RHF
BB 59, 60)DHWEVF— k& OTA BHITA o F2—T a3 LTh,
OToItEH Sz dso e,

ddY =7 R (i, —8 5 [IL) e 15mg/kg @ OTA %EH’“WE’—?—?‘% k.

OTA %, FiESA SR RUVNBE~EBR Lz, BT OTaiii En <
- OTA BB TMASGBEIND E 26N, (BR 61)

Sprague-Dawley  » b (&, —Bf 12 L) {2, 2.7 mg/kg AED[14C]-OTA
ZEIRMZE L OTA & OTo2BIELERR, SBEUREEKR < &E8%
(R SN DIEEIC OTA TH Y. OTuXEBR B CoARM SN,
EFEOIL. EBNMAERIC OTA OIKSREERTEET DI LEL, &R
62)

- Sprague-Dawley 7 » b (#., —# 4~6 L) %R, OTA DEREH

BT B ERUBENOMEEOBER A LN, RAvA U EIREE
3&—5& FATA B ERRORT A VIR EOXRBIIC 1 mg/ke
FEO OTA BROFE S, 5 PHOBEIM S, ERVREBICHEH X
iz OTA RO OToid BT 6816 ng (M 4116 pg Thoiz, —H.
RATA Vo BEFETII 111214 ng BRU21£2 pug TH Y, BERNTHE
BlcX 5 OTA 3B OTo~OMKGBRBEEENZEE LN, ik,
FATA L BREBEOLT OTA BEINBRICHSERCE -7, (B
R 56)

TVDEL 2, IRVABENENOARAEY & OTA 24 ‘/ﬁe;&\—:/a
VLTERR, B 1~3 BOAEMIZ OTA 75 OTa~DMASEERENTRD &
Nie, =75, 8 4 BARMICBOTE, MK BT &Jenf;ﬁaoto in
vivo IR W CRMRO RIGEE L RET 3 & BB THRK 12 mgkg £ TO
OTA B END LHFFEN(BR 63, 64), BRMEEOBED DB,
EHEIZ LY OTA DEFRICERH AN, 7 0E 1 BizlxfAki o OTA
PRETAEARDZZEINTENTHAER 65). :

b Y (MERER USRS IZ 5mg/kg fED OTA #BEFIR 5 UI- R,
BE 1 ERZOSE 1 BIRPIC OTA RO OTadd 3B bR, izt
EEHREEINT, OTAIMRICET 2RICEEIND EEL AL, (B
B 66) :

OTa~DIKSRRICHE ST 2BEHFIL. YVRUT v MR WT, BRI
BENDEBRTHAINKIFIA_TIFEX B A LFE NI TV THBE
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EWRTRENTE BR 4,67, LLARBH, OTA OMASFCEET LG
WA R OBERIZIFRE S THRVWNEBR 56), POEO—RBTHBE
=Y VBB, in vitro THANKRFVRTIFH—¥ A ODRBRREEEL,
OTA DIMAKSEREMET B (B 68) . -

@ HiR
a. MR

OTA ORI 2 TRLB =iz, Wistar F v b (H, —FE3IE) OFD
s IR e A OFEE 4~8cm ORETHEE - B¥ L. TOFREE
BEIERIC 1.17 mg/kg @ OTA B EZEA L, A B %MD 10 58I
FEARM AP IZ IS D OTA DM FEEZAIE LR, OTA XX EBHIar
HPrbRINENDZ ERABH LN, (R 69,70)

Wistar 5w b (H, JEORER) 0+ Z#RBAIZ 0.33mg/kg ED OTA
PRETSH L, BRERDOK 60% 5% 8 LIRSz, MmiEd
i~ OTA ORBEWIIBRE S ot, (R 71)

Wistar 7 > b (B, —8 150 2 2 mgkg @ OTA 2EO#{‘ETBH L,
BESHSRIE OTA AF b, JBF O OTA MWEEIT 6 BRIMAIC 1 pg/ml
PlEEiey | DA Uiz, OTA 5% Ot % 24 REEIRL, MOZ
v b (B, —BE6IC) OB I HBICESEALLER. 85 24 B
BIZENENRERD 1/3 XUk 2/3 AP HbRE Shi-, KRR, 5
v M7 S5 OTA DIEFRBROFRLEZLONS, (BR 72)

. Swiss *VR (., —8E50L) 1T OTA ODMKSBBTHE T == VT 5
=% OTA &3 1001 DN TEROREGETHE, BELEN6D 0TAD
WAL ASEEIN L, BAID 12 BT, MR OISO OTA BER 7 ==
NT =R BRI B L, FAEN 8FERV4BEWVEE R, 7
2=V T BREREOM P OTA BEIX AR EZ TR I o7, (R 73,

. 74)

b. 1\47J'7’\47l: T«

S v M2 3.6 mg/lt (8 15 meg/kg FEICEY) o[1C]- 0TA %ﬁlﬁl}ﬁ
BELIERR, "AETRATEYF 4 VT 56%ThoTo(BB 55), 7#IT
0.5 mgkg KB RZ YV FRP=T VI 2 mgkg REDO OTAROE -
B DAL FT A FEY T 4 12 ENEH66%. 56% B TN40% Th o (B
& 75) :f/f AA 7 A Z  NIH-Bethesda < 7 & (%), Wistar 7 > b (&)
BEOYMIZ 50 nglkg FED OTA #ROBELIEZH/ER. "M T T/ 7
V7 41k, T 1.6%, 62%. 97%. 44%B U8 57% T -7 (BE 76).

D BRI R A EBRMET BT 5 REMEOREDESTRENS,
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ROR - £ifl
a. MiFEH B EDES ' _
OTA (3B, MIKF CEBIZMIFT V7 I v LiEa L AR Ee o
B hEOT v FT0.02%, FAT0.08%, < TVARUYTH T0.1%, AERY
A7 T02%, 21 T2%ThoM(BR 76), Tz, MEKITBWT, KR
EoO OTA BPBRHENEEE 77,

74, =T RVRUTy FOMBET AT I iCESTS 0TA O‘DFA??'E%I
i3, FRFI 7.1x104 moll, 5.1x104 moll BT 4.0x104 moll Th o7,
T NAT I RUE OO MIF P OESFICRES L OTA X, #hxr i

BEOTA & 7220, BEHifich o THET~HENS, (BB 74, 75)

TNT I UREE OTA 3 OTA OERNEIRICE 2 2 ERTARL D, 7
NTIURBT v b (M —8 3~4 I8) R EDEAR D Sprague-Dawley
Fw b (Hf, —B 2~4[E) 12 41 mgkeg BED OTA BEBIRNBE SN,
BEH% 90 HFEThHEH, RHERUMEN H0 OTA BESESIE, Bk
By Tk, REBORRUEIHCERES D OTA BEIXE< . MigEH
OTA BEILEE 90 L#IZ 50 ug/ml 72-o7, MIEFTIHIZEAED OTA
BMBETNVT IV EFEL T, =5, TV7I VKRBT v Tk 0TA
TR 5 BICRE OB 5 b AMICHEH S, FhicfEo Tt s ok
OTA REIISH L TIRE 10 5H%I0I% 0.5 pg/ml & 2o, BERE OTA 1,
AR OB RICB W TR E GBI & o THE 2 b IRH IR i Skt
Ehi=, (B8 79

Wistar 7 > © (H, —# 90L) & 4 mg/kg HE/H® OTA & 0. 10, 20
Xi% 50 mg/kg HKE/ B OBRMERKIOT =L F YV VR 10 BFﬁ&Eféﬂm
Tre 7T 23 invitro T OTA L TNV T S U OREEFEAHIC
EEE, Wy MCBWT, 72=AT7Z Y EETTOTARLD aﬁws
HEERL., 50 mgkg EESFIZIT LD5 ED 33 225 21 mglkg ~&
HEIZRAD U, (BB 79

OTA ¢fERTH e b XIZT7T ZDMIED & /37 B8 in vitro THERLN
7ro TORER, ThEROMBEFTICTATI IV S OTA LEBWERMES
RTRREDEST (FE20kDa) BF@EDONE, HAEE. & M
SROKBER LT 2.3x100mol 1 TH Y, 7 FHFORRERSFH 0.59
X 1019 moll THo7r, Z DREEDE LS F~D OTA OFEA L. % OTA
IREE 10~20 ng/ml TN L7, MIFF7 AT I i2miEF OTA BEI
100 pg/ml BA_ETEFI L7z, (B 74, 80)

b. fHRZRE & FRH _
OTA REM S iz @%ﬂ%&()\ﬂﬁl?ﬁﬂlﬂ ™ OTA KT OTA {4344 DIRE R
B, BEHM. RERE, &5 L7z OTA BRERFRMEER L, LFF
BT EORBEES. OTA ¥EHl. L&D OTA RESOREHMOE

18



l

BT BB R 81). OTA OXFHNEYREIC LY B2 5 2 & ais
ENTW3 (£3), ZOEPEMZEL, OTA ORIEE, MfHTor—
VI, TAT 3% P OREEES FADRAES, EHERSOE
LBER 75,82), |

£3 BEHIMEICE T4 7MKL ADFEH

i A (D Z R
=T kY 4.1 : (R 75)
7R 6.7 (BR 76)
< 7 & 24~39 (R 83)
Z v b 56~264 . (BPR 76, 84, 85, 86, 87, 88)
7 H 89~144 (PR 75, 89)
FY 77 : (B 90)
¥ 510 (B 76)

[ 853 . . (B2 9

BEHR QR 5% 0 OTA O AMmPIEIL. =T ) Tl 0.33 BREI#E
BB 75), 7 v b T4~ EFEHBESR 55, 77, vV X Tk 1 SR 75,
7 & Tk 10 BEf% (BB T5HRUTF T TR 2~4 BE%EE 90)cED
bz, £, T v MIBIT3ER. FECLET @fﬁﬂ%q:%jdﬁ%ﬁﬁi
1 PERE & FIRIC 4 FEEAICRD N (ER 55),

C57B1 ~ 7 A (ke —8E4 4 J8) 12[14Cl-OTA %% 200 ng/g fEED A

ETRIRNES L, BEHNIC 1 LFoLBLTA— S VFTF7 14—
XD AFRTEBNE, OTA IRMETIC 4 AR LB+ 2 LR E

i, ZOREETIEOTAREIZZ VAV BICkEa LERETHEETS &
EZzbhil, (R 92) :

Wistar 7 v b (B, —8¥ 6 L) 1Z[14C]-OTA 75 86 ng/lg KEDOHETHE
BEISARNIE S S, 1 IEFO LB L. BN OTA OHTMOELNTHRE
hic, 24 BB OSMREL, M - BIERE - RE>FE> LF - B>

EEVRRR - BIRRE >HA - BHE>SEFROBETH . (R 93)

F344 7 v M, —8% 4 FOIC 1 mg/kg REDOBH] -OTA & NOHKRE L
R, BE 24 BRI OTA AMEEPIZ 14.0%, FTERIC 1.3%. BRI 0.3%
ROBNTE, FFREUERE T 88% L ERRAHD OTA ThoTz, (BR
94) T _ \ :
Swiss =@ A (#, —BE 5 L) iT 0.11pg D[BHI-OTA %2 &¥r 6.61ug @
OTA ZHANRET 5 & 30 % ICIZAH PR UBBHNA® IZ[3H]-OTA 23

B bE. BREWDIZBNTIE, BE 1 BE%I OTA RENEREL
f:o o, ML OTA JEEIZIRE 3 BREG TREMBE 2V, TOEERHRB
D& Tz < HEMBTED B:M_., KKy L BYMOBITERZHIT a1 R
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FIIVERETLLIOL S RBPBROEMBIHZ NPT, (BR
73)

ICR Swiss =7 X (M, —8£ 2 L) {2 25 mg/kg KE® OTA %2 H[BI53EH|
BAgRELgicRE, 5. MB. BRERRUFEEZRY HBL, OTA O4%H
B REEBLFECA TSR, B 5 15 2% D5 6 FE%E TIC OTA A
RO B, KEFTEMRAERROAUESICHMT 508, ERAEH
B, ~ L =70, A< RERUREREZLOMERD b,
EEE LRI OTAIRD bNhoTz, (BB 95)

Wistar 7 v & (#. 28K 6 @) T 0.5mg/kg FED OTA % —H
—[E 6 A EERERE L THBERSD OTA BEXNTAONE, BRS v b
- (2B TR BROLFESE ICHENBEUORED OTA BERE < .

C RESNNEO 2HU ERWVWRBE Tho, BT v b (618 TIX, LER
O OTARE EbR. KN THRENETHY, BENBRUEREDRE
T R T, (B 96)

Wistar/AF EOPS v b (B, —8 12 L) {Z OTA /54ufAkl% 28 A
w5 L. BRFROFEF O OTA BERF~bIhE, 7 b® OTA Ty
FEREIE 146.1 pe/kg AE/B Thol, BT REOFEFY O OTA BE®
) EIEHERZEIX, T2 79.4:31.4ng/g R TR 73.7+31.3ng/g Th-Tx,
(B 97)

7F (4188, RHEEEBHEROME) &, OTA 556k (120 ng/g k)
¥ 4B S L BB OO OTA MERRIE LR, THBRE
NN 12.49 ng/lg BTN 1.02 nglg &, T L Y Bl TEVVEIIED
bz, (B 98) .

F344 T » b (MERE, 10 R0 15 B#E) i< 0.5 mg/kg EED OTA % B[
AR ORE L, BER 12HBHE 208 BE TENRFN 3 LT DR
RNC &R L TRBA T O OTA REZEEREK I uv b7 74—

(HPLC) THIE LR, MAEMTO OTA BEINISITE Lvofn, M
WHOWTIE, BERNICHEEI T v M, BRIERE (Cmax) M
L0 bHICROTELS . BEICERSSETVRVT v b T O m s
BObNT, F344 7w b (G, 8@#s. —#f 10 L) 2 OTA (0.5mg/kg &
H/R) # 7X1X21 BE. —H—ERERFBROES LEEOBELE FiEoS
AR OTABEEIC DS, KELZERIT R -T(BI]R 99), .

F344 5 v b, (MR, —FE%L 3E) 12 0.5 mgkg BFE (o—MICERRE)
? OTA ZEEE AL L&, BRY 12 RHEBABTRE S, T,
B5 24, 48, 72, 96, 672 RN 1,344 BEIBICABDT v FELRL, fL
K., FRECEBREZHER L, HPLC XidiEEks a5 77 0 FLhERY
#rEt (LC-MS/MS) ZRAWTENFNOREFRD OTA R UF DR BN 4
W ENTz, OTA BISMZIXEIC OTaddBH bz, RFIZ, LC-MSMS O
SRR L D HEE SN OTA DA~F Y — AR Y b —ZAERMEIN
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AdH bR, OTQOTHQ. 77 FROBEHE L OTA, OTA KUED
REHTHD O0TADINEF AL RAEEE TV v BERESEFIIRHEESh
oo, OTA OB KMEEFRBEX., HETIL 48 REIRIC 4.6 pmol/L.
TIE 24 BREIZ 6.0 pmol/L T Tz, Mild>H D OTA OB T —UEEE
RICHEV, R UHEOMEET OTA O¥EREITZHEN 224 Bt 231 KRS
 Thot, OTaMIEFEEIT 10~15 nmol/L, &{EN-7z, fFiE®D OTA
BEZ ML VEOHFPEP2TCBAVTIY 12 pmol/g LI T ThH o7,
D OTA REIZIRE 24 BRFIHIC, HET 480 pmol/g #E#E, METILE DY
1/3 Tholz, OTARERR, ALY BETHL . BE 4 RHBORET v
MZBITABEO OTA BEIRFED 20 FTH -7, IFiE. Fikic OTA
BEIRS 418 R BICIZED L TR D 544 672 Bl B ICITRHRA (2
pmol/g) R Th o7, OTaiIFFRE CBREPIZIZRD bh b o7k, (&
& 86, 99) ‘

F344 v b (B, —F 3 L) o2 —MICEAE L7 10 mg/kg KED
OTB # HEXiL 2 mg/kg HE/E (—ARIC5E) % 28M. Thehsa
WlRERO|E LRI #ﬂ%&#&(}mf&@@ OTB R E 0fisth %
LC-MS/MS Bt HPLC T Lie, MR RO HICIE OTB OB
H&hiz, migEd. BRPRONTEST O OTB ME, HERER 72 Kk
BiZit, FHFh 3.824:0.8 nmol/ml, 232.6+44.7 pmol/g BT} 245.044.7
pmol/g, 2 BRIES# 72 B HIZiX. £hTh 0.7£0.2 nmol/ml, 42.3%
29.4 pmol/g % 61.8+28.5 pmol/g &, gL FHEIC T B B ENFIRE
ThoT(BR 100), —F. 0.5 mgke HFED OTA » EEMRHEEQHEE
72 BRI B o miEd, BEFROHESRO OTA BEX, £€Hh 44204
nmol/ml, 271.9+92.9 pmol/g X TF 0.7£1.1 pmol/g TH-o T (B 86)Z &
Db, ZELIZ. OTB BRI ICEB LHEN S0 0TA L OTB DT v
FMERNBIEEDOHMER, ALY OBEROEICBEELTWR EEX(BR
100), |

F344 5 v b (e, —BE30D) 2 6 mgkg FED OTA (KW % BMH
EOBE LR, BE5% 3 BRHMPICHEEPRERERL R, #E5H% 4
H % T4 50 pg/ml OmEPREZHERF L7, 28 B B E TR0MTEI L
o OB OYEHIL 7.57 A TH o, F344 T v b (B, —Ff 3~8 IT)

2 5 mg/kg EEIO OTA (285 ug/kg FE/B) % 2 FERB S LGS ITIE,
R EBEM D 3008 B LIS OTA MEEPEER 6~8 ng/ml afﬁﬂ’am’é
Bl (28 10) -

F344 v 1 (MEE, —8E4 3IE) 12 0.5 mg/kg RED OTA ZEEEN
BH5 L, R LFEHSE OTA OBRIZEZ 2EENRA L, FHiw (10
BEp) RO (158 7 hoRSLPREE. REM TR 5% 6 iF
M. EoMoOETHEREE 2 R E o7, RRMETIE, RUBHKOH X
DEWEELPEECELE, ANTOSHEREIBEL L HbFERLE .

21



B U, T, B, R, R O T E TN 219 BRI,
264 BEfE], 191 BERIZL O 205 BRI CdH o7, OTA M PEEDHER ZHEEH L
TR, 2 HABOMPRERIMBETERL LN T, OTA ORHOELER
BICBWTRD DN ARSI SN THRBICESS BT LW Z2 b
iz, (R 88) |

Wistar 7 v & (HE, —F4 L) 1, 50, 125, 250 XiX 500 pg/kg &
@ OTA 21 BB =X 10 AMHE S, BIBRE/NBA S O RAIE (S3
BT RN ORME IR TR U IR N b BT = A ik
VRT DADEEPRALNE, 838 AL ML, 50 uglkg AEX Y BE
EIFRICREORENHEM L, REESLZICEY ., RIFRIEED LN
BEHET =AY+ T AF—F —D OAT2 Rt OATS I ONC A B I 38
HiLD OAT1 KT OAT3 ORBEER LA, ZhbDF I BHEDEH
Bk, OTABREIZLY 260 pg/kg REE TIIEM L. 500 pgkg BETIX
EF L7, 250 RTV500 ug/kg BEFREEICBWT, B, T, Rick
72 OTA BEIL, AEKEFAHICHEMLE, BRICBNT, LR bL2D
BEERARER, BEOSREHO~a VT AT LR (MDA) BEKC

EERABNT. BT S8 E FeFxi2-54% 77y (8-0HAG)
EOEICHERFHREIRDON2bo 7, R 102)

TE (AT =—Fr I KL—2—8 2 BROFVe—27 T FL—2x

—FE 5B IZBWT, MM 5D OTA OiEEREE, Bk, FREUMhoM
BRI v Erok, (BR 103)

TE (Fre—23 0 FL—X, i, —F478) 1208 mgkg FE/RAD
OTA % 5 BB NEE L THEE SHo OTA BERTA b, OTA ik
FFigz 189 ng/g, EHHIZ 283 ng/g BH &N, (BB 104)

TE(Fre—rF 2 FL—X M, —EE5H) I 1mgks FMEET=
7+ DI 0.3~1 mgkg FHEO OTA 2IEEHRE L, BSomcl+ o2
BE LD Z5 T OTA IREIXERE > FFE > 55 > Rk OIE(Z
R 105, 106)THY, 7F (MHERCEETH) Z2RAVWEZ6B~3MADK
BEHRSRBOBERTIL. B> HA > B> IEEEOIETH - (3] 89,
107), :

7& (MEREREA, —# 10 88) 1T 0, 25, 50, 100 XiX 200 pug/kg #EF (£
NERO, 0.9, 1.7, 34 XiX6.9 pgrkg RE/H) @ OTA 1 3 » AR
&5Ltﬁ%\ﬁ%&ﬁ%ﬁm%#mﬁmAﬁ%ﬁ%bBﬂ\%ﬁm4~u
ng/kg, FERIT 1~6 pnglkg R UFFHRIZ 1~4 pg/kg @ OTA B iz, (B
B 107)

2 fEE A H-oRBRARITE & BN A0 MREE A GE T 2 B
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TE (REBESEROME, 438E, —#f 24 58) . OTABFERES (120
ng/g FE) & 4 @RS L%l %ﬂﬁ&uﬂﬂﬁ%w&qﬂ OTABREZRIEL
FrfE R, TR LB T 1249 ng/e, FRET 1.02ng/e &, FEL O HE
BTEVMERRRD b, (B3R 98) ,

7Y (Vr—P—, M, —# 15 12 0.317~1.1 mg/kg fAED OTA %
11 AR O#E Lief R, —EOBRIZ OTA BB bzt A PR,
MR CRIZEBANT OTA IIRHBARF CH -7, (BR 108)

Y F— (Cercopithecus aethiops, M, —F¢ 388 1. 0.8,
1.5 X% 2 mg/kg ARED OTA REEBIRARES S, 21 BEOLER R
RENER SN, OTA MHPREIREE 2 RETRAL R, BRI
g SR o7, BT S OTA DIIENL D7 VT 5 R
23— RV PEFTAVZ—EKL,OTA ORI, 19~21 B ThHoT, .
EEBR = b AV b (Bl EERBEEE= =AY FOFEH R
T HMARIZ, 59 mlke Thote, (B 109)
~ OTADBRET w4 —zv%gﬁmé 7e 3,395 ng ®[3H]-OTA (0.14 MBq)
RE b (BMEEE. 14) CEERGRNRESh, 75 B BILESER
é:nto #h5% 8 A 1&“5 L72[BH]-OTA @ 84.5%LL b Mz
Bbhi, 6 BRI :tmer@[SH] OTA %, BEED 36.3%L 720, LIt
' @Zﬂarﬁ; WA Lz, HPLC TSR, M TIIE & A ¥ 255 OTA T
HY., OTA REMIZRE ShAdh o7, OTA DMIENH LD U T 5w ik
23 R— kAL I\j*—7°/-‘£—7ﬂ/ =Lk, 2022 — A b
Fark, BEREER USRI L 2 0B OBON LS (BB D77
A 011 ml4y) EfeE . EEHIIRNO 6 HEILH 20 BFH., 6 BE»D
1135 B LEHENT B2 V7 T2 A1%0.093~0.109 mV4r (8 L 0.13
L/A) LEHESHE, £, R&ICH%ET2.0TA Ol FEEDEERZES)
B, b b (BiEREE, 84) CBWT 2 hAEHEINE, OTA O
JBEEIL, 0.20~0.88 ng/ml Thotr, MEPEEE, 248V ST
IEIE—EICHERE L7n28, 6 ZIZBW Tk, SEEFICEENRD b,
BLEFRD NPT, (BB 91)
=, 23— AV MEFATIE OTA DR ESEK, AW UdtkE
& DEFHOBENR BBA~OERZ+SICHATE T, OTA OB
BARIZ 3 22— R AV METFTAIENLLED A R=F A REF
WCE SRS E R, (BR 110, 111)

c. BB, L. IBBERUBRE~DOBIT -
=07 L (i —#27 I k% 1 B EH 5 0.3 1 me/kg £AKH(0.0375
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R100.125 mg/kg HE/BICFRY : BERHRE 9) © OTA % 341 BB
LTIR~DOBITHA Bz, SpF (%8 60~70 f8) = OTA iIRBHHH
moic, (BR 112) |

=N (FU~Ruyr, EHE, —84~8 ) Iz OTA 2% 2.5 Xid
10 mg/kg A} (0.1 XiX 0.4 mgrkg HREIZHRY) T7 AFRERES Sz,

4 B BIZ 10 mg/kg fBHREHOIFRPIZ 1.1 pgkg ® OTABRH I,
BERT 3 AER TS 0.7 uglkg ® OTA BIIMPITHE SN, (B3R 113)

=U MY (EIPE., —E 73) IZ0TA 2 2 mg /kg FAEIORHET 3 ER
BARE S, ST LS00 OTA BEEITHRHEER (0.05 ngke) i
ThoT. (BR 114)

AAYXZ (FESRR. —8 5 1) i2 [4Cl-OTA % 70 pg/ke REORE
TEHIRNERET 3 &, 6 BRI REINMED AR ICR R ICHRHERE N
BB, 24 BEBICIEIIFZ AT I UPIZ OTA B S hiz, (2R 115

BAY XS (EIA. —8287) I OTA# 0, 1. 5 Xi 20 mg/ke &
ECTHEEOHETS &, 5 mgkg FEMU EORER T OTA OIR~DBIT
BB, 12RHEEOERIEG OTAREX, 5 mgkg AERET
13 ng/kg, 20 mg/kg FEEET 34 nglkg Thotz, OTAIL, &5 4 B
DOHEEIMRICRRTEFEEL., FHRER2IF LD 10{EFEMho, 5 mgke
HRED OTA #EEE TR OTA BEIX 72 BB 2.06 ng/kg L REE L
Zole, 20 mghkg REHERHTBVTHIFO OTA MEREICHERY,
FESRDSEIE LT, (BB 116)

Sprague-Dawley 7 » b (#f, —& 4~5L) OFEILHAIC OTA % 10, 50
XX 250 pgrkg EOAECHEEROERS T L, BRI OTABRED B
7‘_,, BRIV TP & I ORERIT 24 FRKIC 0.4 RO 72 RHEE

2 0.7 Th o, 72 B4 TIZRAT & REWI O MK D OTA BER U
$LEF' L IREM ORRRT O OTA BE & ORICERAOBEEARD bk, RE)
W BT 5 MR R OERS OTA BERX, Th2nBEYo OTA BE X
DEhoTo, (BR 117)

C57B1L = A (Hff, —#f 2~4 L) iZ 120~170 mg/kg D[14C]-OTA &
RAEE L, 254 — 5 VF7 57 4 —EIC X 3R Thhk,
[4Cl-OTA ik, R 10 AE LY $ 8, 9 BEICHRE L7 & &ICRBIT R
2EB L7, OTA 854 20 HHICFEEE, MBRR U RER Tt
BHLNE, HE 17 BEIZ OTA 2% 5 LEAGa1X. BIBICEN RN
REDHONE, (BR 118,119)

3) JECFA 'G'ﬁﬁu\ﬂ\6?ﬁ%(IPCS:EHC70)%Fﬁb\ﬂ%ﬂi{%&?&ﬁ

L & & (kg) FREREDY/A) | EREmgke #E/F)

= ‘f,% 0.04 50 : 0.125
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AR 11 BERVC1I3 A @Sl ICR < R (M, —# 5~13 L) {Z OTA
% 5 mg/kg MEORECEIENERS L, BEMWIEUIERE~DOSMRREL
nic, BB miES R gz D OTA {%E&i&& 2 R IR KB E
L7z, BBEFDO OTA BEIX, &5 2~6 FREEPE <, BBITMoMER X
DBONITED Lic, BEMAICIIT S OTA O¥REHIZ, @ik 11 A ARE
T29KER 13 B ERET 24 fThoTe, BIRFO OTABERERE
% 2 B CIIBEMWIIIREPRED 0.1% L T Thofeds, HRelz@imL, 11
H B 5Tk 48 BERI%IC 4.6% K 10 13 B BR5 T 72 BREIZIC 13.3% T
bole, (R 83) .

Sprague-Dawley 7 v b (i, —#¥ 39 IT) T 0 Xid 50 pgrkg FED OTA

(REEZKEET BV U LK PICEAR) A3, KR 2 BT R CEERESICE 5
B, #0#% 3 EEICESFLACE 7 ERARO®RESh, OTA 0 REW
~DOBITHFENDIE, OTA R EH IR EHOBEMNLETNIR
EMpIE—RE Y Y 3~4 LT/ TRERE &hviz, OTA FEREHORE
W bELN, OTA EREHOREMITHE SN OTA KEELTW:
WHITREE. OTA REBRORBBWNLEENE OTA HFRSHOBEYIC
WE S HAERRER, OTA JEREHOBEMN LEENEE OTA &
ERHOBBMICHE SN HAERREBRUOTA REHOBED P OESE
N.OTABREHOBEMWIIEBT SN mHENSESHO ABICoESI N,
OTA #LE 1Y, BEMIOEREICHETT. KEHokE, BEERUREIC
LB Lok, REMWMONFERBIRICIIT S OTA AL, MEET
FHFN 11+13 pgll B 4.045 pngrkg, HARRER TEAEN 130£14
ug/Ll B T* 4247 nglkg., HAERBBH TENLEN 640 86 pg/Ll R
180+63 pglkg Toh o To, HARMEZREROREH O OTABESRbE
MR OB IS1T 5 OTA BEIE 8602100 pg/L KX 240452 pglke T
ST, ZOFRERIIHILLOREWITISIT D OTA ORI+ R L
TWa, (R 120)

 #H4 12 A B ® Sprague-Dawley 7 v (. —Ef 4 [T) 12 2.5 mglkg @
[BH]-OTA # E T#E L TEIER~OSMEFE b BIRIZBWT OTA
i3 RE 48~T2 B EERENRED O BEEON 0.1% Th o 1,
(ZH 85) :

%% (Blanc de Termonde, #, —B# 4 I5) 12, 190 ng/g f%} (16 pg/kg
REIZARY) D OTA ZETe BRI RERI IO 3~19 B BITkHE S hie,
OTA IZREM O N AT L, BKMIC BB ~BIT LT, W 19
BE® OTA BELIIBEMOMIES 1 L2 LTI 0.015 THY, Tp
OTA 7 L BBV OTA MEICIIERAEEERD bR, REY
IZBIF A Mm4E OTA BEIZXT 5Bl OTA BEDKIZ, BEHLIVEL.,

CREHICRBWTIIBEREONTH I EE L LN (F4), (3R 121)
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£a4 WILOVYXERBVDA VS XL ARE

77 RV ABE

8% (ng/L) ‘$L(ng/L) . Elghg/ke)

BB 3,144 + 704 49+ 11 1,241 + 366

IR 51+ 24.8 — 41 + 25.7
' (BB 121)

7& (M, —BE25E) < OTA HMATE A 0.38 me/kg AE/ROBEL A
HEOICRESH, IR 21~28 B BiCiEfE iz, OTA X541 0.04~
0.06 pg/g DIRETRD BB BRI LIXRE Shido (BB 122),
FE#RIC, SEIREAR I OTA 28 7~16 pglkg A&/ CRAEHRE ST Z

(Fre—Z 2 FL—X I, —E 28 OREWIZ OTARZIXED

o T(BR 123), —FH., BRELREE (OTA193.1 pg/kg HEL, 7
v/ 1529 pglke kD 2R LT 2 BRIRIZ OTA B8IT L7
LT AHMENRHY, BT X OMPREIZ 0.20 ng/ml THo7eh, REM) (6
BH) OHARFOMPREIT 0.075~0.12 ng/ml Tho (BB 124),
CRT OB CIBOERS NI OTADIZE A EBEILERTOREND
EEZBNTED, V¥ (Vr—v— HE, —# 187) £ 0.317~1.1 mg/kg
RO OTA Z 11 BFRO&RE LR A1 OTAIIRHE Ehishois,
(BE 108)

— 5. EE3~6 MABDYL (SAREA Y, M, —B 1 BH) 120.2
0.75 X% 1.66 mg/kg AE/R O OTA 2 EBWREF L72HAITIE, 1.66 mg/kg
FE/B D OTA BERICB VT DR, BEEE»E 3. 4)5&0 5 B B oz
ENIT OTA BBHEhE L OBRELH S, (BB 125)

@

OTA OE2MRHREEZE 1 ([I. ZEITHKRIHNROME] OFH I
R LT, OTA ML, FICHEEEFETEREDEY OTaZkSE I N5, FiE
EUERBTIEIOTAIX CYP iz XL B b h., PETH S, OTA OEME
HORRED O TS, ZoiEd, BEHREL, 77 brROBEZE, BAK
FEREE, B4 2R TRBISNIBERH D, (B 53)

b, TEROCT Y FOFBHOAELEZI /7oy —A%k, Brll=x
FUTIRTTF=20 VR vAF Y B (NADPH) OFETTOTA &
A vFar—varl, BohREBIZ SO NT NMR RUOEERSITES
AOWTHERLEER. PE0 4B Fexvr 477 % A

(4R-OH-OTA) B 45 0H-OTA BER SN, & FEUT v MFE®D 3
rm—r%FANW5E L AROH-OTA REELKREN T, 7X¥OFRI/
V—AEHANB L 4S0H-OTA REERRBH TH Y. Zh 50 OTA O
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KGEEIZIL CYP BEE LT3 E¢EX BN, £, W& DOMKSEEIE
BT 3 Vmax EREN-7 2 L955, Zh b OREHIT OTA DEERKE
THEARWLEELIIEZT(BR 126), NADPHEETT7 v bXidk MF
BIZuy—nsk OTA #4 > F 22— a > L, HPLC THIF LR,
OTA DAHEM & LT 4R-OH-OTA B3R b i-ds, FOERRIIELS ., #
RVE 1 mg %2 10~25 pmol/3 ThHo (BB 94), 4R-OH-OTA X -
OTA XV EHPENLEZ SN TS, 450H-0TA OEHIZ DN TIE
FBTE BT —Z TR 126,127, 128), '
 OTA ORBHZOWT, FEI /Y —2EH, Ty b CYP EREUM
¥zt hMCYPEGHE B W in vitro %2 T OTA ODREMRFARLA TS
OTA 27 v P X~V ROFI/7 eV —bARERCEMT S &
LC-MSMS T AED AR-R U 48 0H-OTA A Eh T3, otk
ECIIFFRIC R T S CYP1A2 & CYP3A2 DEEERTRINTVS (B R
129); vV ADHEIZ 0V —ALDEFEETTOTA PR TREFEL R
TEORESER BOKHLZ—F., Ty FOFII/n Y —LTiE OTA DE
EEERIRH IR EOHELHAER 129) .
4R-OH-OTA OAERKIZE L T, 7 v h®d CYP1A2 BT CYP2C11 DHFHIH
FTBRHENT. & Fo CYP1AL R T CYP3A4 OFFET TERISRE I
5.k b CYPIAZ I BFEESRD b ol L OB|ERH D(BR 94),
Las L7248 5 CYP3A4 DAz CYP2C9-1 & CYPLAZ (288 \EMN D B &
THRELHDHER 129). ZOX5ic OTA Rilfic B 5 AREsR 4 70 &
EHEACERALIZ DWW T O BITHRERIENR H Y . BRFNREEEEF
IR ETREAD SRR D B, |
£ CYP BHEALHBELET Yy FOFRII Y —25HV5 L
4R-OH-OTA DAERRBAEHM LIz, TAHIVFRT 7 &2 —E (ALP) EUY
TNEFINVIT AT 2T —E (yGT) ORFERMEFEZREL Lz OTA OF
mEL. CYP BEAOMRFICLVERT S L025, CYP T LSRRI
XY OTAEBHIMET T3 &E 2 o, (BR 94,129, 130)
THEFBOIzaY—sk OTA ZHITA VU Fa—varTde
- 10-OH-OTA BEREND Z &3 NMR EUVEESITSH CRRESh (SR
59, RTHEMBE P T OTA DRF TH D OTC BAER SNZZ LA
HEXNTHWBER 131), Wistar 7 v b (B, ICECREA) 12 50 nglg @ OTA
Xi% 53.5 ng/lg ® OTC 2 OH{ET5 L, mF OTA BEL 1 R ICE
K&z, OTC iIFBEHELHITHENT OTA KEHESh2 LE L bhE
(R 132), A. ochraceus% 2 A L TA v Fa— 3 LTH OTC i3
- HERLhoT(BR 133), |
Zw RO FOARERFMIE S, BHERIBRVEEL LT 107~
10-5 mol/L ®[BHI-OTA % in witro T 8 BERIFLIZA L Fa—T a9 3
&, OTA DAEFAREH E LTHbh5 4 BR-OH-OTA DIEMT %’rtrﬁe 2
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HEORMWHFRD i, HPLC OOHER D, OTA OAF Y — AT~
V=R EDHAEEEHEESN, OB F—RAAKIE. B D
MABEITAIEE AVTEBEICTRE Shidr o, BMRBEBREOHE
HThHD 3-AFN2T b LRIz LY 4-OH-OTA ARRIEHIN L7728,
BEFEERITEIELE o7, (BB 134)

OTA & BALB/c'?'?Z (. —R¥51L) 12 0.5, 1.4, smi 20 pg/kg &
E/AORET 4 BHENERERE, BREORRIZEIT2 OTA Yz
HPLC Tt L =45 5R, migesiz @iz, OTB, OTHQ-GSH, OTA-GSH, -
OTa, OTHQ. OTHQ-N-acetyleystein, fi5% OTHQ. 48-OH-OTA, OTC
ROKREED 1 EORBHBBO LN EBREIN TS, (BE 135)

® Hhitt

Zw bOIMIHE OTA D27 U7 T2 RTBWTIL, B R U Ekik 518
- BEEABREEBo TS, TR, HlE OTA OSFED 403.82 ThH D
L EBEMAT LN TS, Ty TS F& 350~450 OFFHICH ZHE
AREIH PR R USRER RSB E Z TR0V, ERPBHER ThH D RIUIHE~
OFRHISATIL OTA DR EREK, #EBEITKET 2(BE 81), ddY =7
A (M, —BE 5 D) IC KM HBER OBEA CH D 7 =/ SAEF— /L (PB)
T 1AM RE L%, OTA % 15 mgkg AED AR CHEERRE LT,
OTA DEH~DHEHE PB FRAEREIC LB L TR 2 fEicgin L7, PB &
BEEICRIT 5 RE1% 24 B OR~OHEH T, FEAEBHT LT OTA 1 1/3
2, OTalX /4l L (ZH 61) ,

Wistar 5 & b (H., —8 3~4 L) iz OTA ZFIRNESBRICEBE L
P LTciaR, OTA IZRBE 2 B bk Sh, BEEMRIKTICHEEREO OTA
BHER L, (SR 69)

Sprague-Dawley 7 > b (Hfi, —8f 6 L) (XA <A L EREARSL
Ttk FATA VO BRERRVRT A TV UHEREOR BRI 1 mg/kg &
BEDOTA 2B 0K/ E Lz, 33 <A VB 58TIE OTA 225 OTa~0M
KRGBHEE S, BEERSTIEINBEIXNEBET 56%EVRA <A ¥
VIERERT 1% Th o7, (BR 56)

Wistar 7 v & (Hf, —8 3~4 L) |2 15 mg/kg FED [14C]-0TA R
EfER#RE SN, RE 6 Rtk E TITHSRREMED 33% A E iz HE
SNz, Fo, ®E Sz OTA D9 56%728, 5% 120 BEOBIZ OTA
X% OTad LTRECEPICHM S, B892 OTA LY OTad$Eilt
ENEhroT, i, BEO OTaM MM HBH iz, (BB 55)

Wistar 7 > b (HE, ILEARH) 2 6.6 mgke EED OTA %0 X3k
BERRET 5 L, 8 HEIOBEHMPICRPICHEH IO OTa . OTA
EUAROH-OTA THY ., THFNBREED 27%, 12% KN 1~2%ThHh-
7z, 45OH-OTA IR ENRofz, OTA & OT a EZERIZHEMNCH
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b, MEHIZ OTA OREMITREENR T, OTA IR END LE
ericRPIZHEEHEI N, (BR 71) . . _
TAE Sy b (B FEECRE) 12 6.6 mgks REDHET OTA &0
5 L.5~6 AFOBEBICRIT AEIREAHDNT, RPITiX OTA, .
OTo R} 4R-OH-OTA A H & h Pt Bl E - EnR 5RO 6.9%.27.2%
B 1.6% Tholr, BEFIZIIMED OTA & OTadSH ENT, (B 136)
F344 T v b (., —F£ 4E) 1T 1 mg/kg REOPBHI-OTA 28 051 -
FefER. 24 BROBRHMT, RPFI 14X 1%R TEPIZ 18.0+2.6%HEH
Ehiz, RPICEBEED 85%D OTaw& T 3.9% 7 OTA, REED 2 FBiE
ORBHROEE (0.01%LLTF) @ 4R0H-OTA N &, EhiTi
OTA Z R OTad biZRH e oTe, (BR 94)
. F344 5y b (MR, —WE3ID) 1T, 0.5 mghkg FE (GRE : =—1H)
@ OTA PEEIE A& Shic, #514% 96 FHRIOBREMH FICR T OTA K
O OTaDBEEIZxH T 2ENERIL, #Z v N CEREN 2.1% KT 4.2%
TS » FTIREFREN 5.2% KT 3.6% Cholz, RPICITIERED
OTA-Z =S RS &4, LO-MS/MS OF —&F b~y h— R X ¥
V—REELHEESh L, 96 REINICBITA#EFD OTA X OTadE]
R, BT 5.5% R T 2.9% 3 CHZMET 1.5% KR 2.2% CThH o Tz, (BHR 86)
F344 v b (#E, —F£30L) 12 2 mgke HHD OTA Z 1:@8BIZ 5 H,
2 ARRARENERE L, KRS 24 FRBICERLEZR % LC-MS/MS T
SFFLIERER, OTa, Ry b—AI~F Y —ABEARERIORBRREZED
OTB AW OTHQ 2\ iz, mEiRE 2 RHERICEFE LT v FORF
B BERCMEETIC OTA B30 bhiet, ZORBEWIRE ShaRdo
. (BR 137) |
1 BAkFEEDAER 10~15 B BOF 7 (f, —8 280 12 0.5 mg/kg
HREOCHARTOTA ZRARE L THE, 120 RHOERM ST ENE, £
DOFER, BE5 &Nz OTA @ 80~90%% OTad L THEHEN, OTwlXRH
EDOZHBD BN, —F . RAHD OTA bIRP (3.2~3.3%) RUEF (7.8
~10%) IZRD BN, (BR 90) '
PR F ' ¥ — (Cercopithecus aethiops, W, —Ff 180 1T, 0.8,
| 1.5 X4t 2 mghkg FED OTA ¥ HERMIRMES L, 21 HEMER CRR
BRI E N, BRRROSH BT R, OTA DFEHORBEY
D7 YT T AL 0.22 mUhkg BETHok, (BB 109)
v (BHEEREE. 14) 12395 ng ®BH] - OTA (0.14 MBq) #Z=5iE
BRI ORES L TH BB LERPOBHYELE®H HPLC I X Y mtrai
Teo 51 BHERD 9 BRI TO 4 REITEV TRPICHE S ok
WV D 42~54% 3 EHE OTA TH o7z, 7Y 7HREE U T, Btk
YA D 14~20%050E OTA L 0 bESEH &, 2k OTA EH 0T
TNy orReEEELbN, BE5% 6 BROBEHRPICRSED
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20% D RICEEE S 7= (2] 91), ,
MEFHTH NI B EREEL TRV OTA L, 02% L FTHh D Z L%
K DEMETRD BN TWB BB 76). OTA DR~OHEHITRME Wz
BIFEL, ZOIEL A LIZEERA 2 Y O RS W% A3 5 45 i
T4 Rt kBB BNE(EE 138), '
BT = N5 U AFR—F—D OAT1 #RE IV IiRMKE RV
AE T, OTAIX OATL Z/r L TE@E I e, TLT I LA LT OTA
ICDNTIL, 20 OATL #FK7Z2 OTA ESIfl S hie, (BR 139, 140)

(2) BRERVHOEEZRASA—S~OFRE

Zo b (MEEHEREE, —# 1500 12 100 ug/lt/A D OTA % 8 BRI N
EL7RR, MPERERERICHEML, IFA R ) VBREIEECE
T L7, FFICHT DR MBEERTEMEIMET Lich, EFARREEE
L7, OTA O¥RFEHRRERL, BERARIEDOA 2 ) Y OERY
IHHOBECLSELMR, 7V 27 EROMETE NCERERUVS
Y a—FUBROREIC LB EEXbRE, (BR 141)

Sprague-Dawley 7 v b (H, —8£ 5~6 L) {2 OTA % 10 mg/kg K=
DEEXiX 0.5~2 mglkg HET 4 BRIEENEE LR, B0/ Nk
TN T AR TIEEICHEMBRD b, 4 mghkg AET4 BRREL
EETRIN Y AR IERIMET Lz, (BR 142)

TR BREEMIRER VT OTAICE B4 %7 H, RNA R DNA @
AERMAERZRHATEE, OTAICL 2 b 0ES FLaWEAROEE
ISR OBEEIZ LA b0 TN LR RENTZ, (BE 143)

OTA (%5 v MFIEAS A B HTC MRROEHEEZ IS L=, HTC Hlic

- OTA ZHIMT5 & 30 HBITE 7 BARROHEE, 150 51 RNA &5
FAENR O bz, OTA Hi#E 5 BREOMIC. DNA O&REEIIED S
NRhprofe, ZORREID. OTA OF 7 BERAEIC > T RNA ©
BRAAESND Z AR SN, (B3R 144) '

Balb-c v 7 A (MEMEARE, —8F 1500) 121 mgke FEXZXEFRLU LD
OTA ZERENHZETH L, REBIEFE LI VA7 EEREENHED L
i, 1 mgkg BEDO OTARE 5 EHBOZ /7 BARBEDEREL,
g, BREVCERETEZRY, EREH LR L TEAEN 26%. 68%K
P 15% TH-T(BR 145), OTA O & 37 BAREEIX mRNA b &
RIB~DBFRVRAVTRIY . 727 UARBREORTF MEESH
EF B LRRENE, T/ TN tRNA SREESRIL. TIBEFD

TIJBRTHISLIET »Fa Ro2FT 5 tRNA L OREITicb 3 B

ORIEEMEET 5, $—BRTCIX. 7I BB AMP LES LT F=AT

X BERUVEELEND, BEIEETIR. 7707 I B tRNA &
TRAFAREETMR L, 77U tRNA &5, BRI L v &
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N7 = =A7 5= tRNA BB % A T OTA OEERTHR b
R, OTART I/ 7YV IRNAGRBERD UL D THE 7 == T 72
tRNA AREBERDE—BRO G2 EICHE L-(B8 146), HTC it
FAVERBRTCIE, OTA Lk 5% V0 BARBHMAER, 7=oAT 7=
VORBENMENTSLEETHZ EARD N, OTA OF T BER
FEIZBNT, 7==AF7 7= tRNA LREEREL T2 AT S D
RATHAMICHETD Z L AR ENT(EBR 144), F#RZ, ddY w7 R
(M, —RET~10 D) I2BiF B OTA DIEAREIC L 5 LDso i 46.0 merke
EEThoTEMN, 7207 5= 100 mgkg FREZ OTA L RRFICERD
BELEEZA OTADRABRESIZE B LDsold 7Tl mgkg FELR->T(E
R 61), E7=, Swiss v U X (HEHERET, —#F 10 ) IZBWT, OTA %
0.8 mg/l& (40 mg/kg HEITHY) ORETHENRE TS LD 1T 24
CBRRBIDAPIZ 100%FETT 225, 1 mg DV ==/ 7 T = & R RN
E+przdizky, BEHAERDONENS(ER 147,

T==AT I tRNA RS Z N7 BARICKTBREICEL T,
OTB i OTA 125 LEHFER ERE R o= (B 148), OTA REHMHD &
VR BEARIEERNERE BV, OTA OREBTH D
4R-OH-OTA 1% OTA r & o 7 BERIMEIERE2RLEN, 7=
NTF 5= r B TFRICEERN OTalzix. # //\ﬁ’EAﬁJZ?fﬂ%U’FF)% ==
DIRIPoTE(BIR 149, 150)

OTA B FAD T 2=V T F =2 EFni R EOMoT I JBRICESK
25L, OTA .1: FI#RICE T 2V BEORBEY tRNA EREREHEE LR, (%
& 149) -

7 ==V7 5= tRNA S REER® OTA _ﬁﬁ“éfﬂ*ﬁ%nt& I. 7=
AT Z2VICRTORERMMEL VL, BEOT7==AT = tRNA
SRR AV ERTIE, OTA KT ARMERT = =T T2t
T AEFMED 1/300 (OTA TiE Ky=1.3 mmol/L, 7 ==/NA75=2TiZ K
v=8.83 umol/L) TH YV, Fv OB TIX /120 BRETH -7 (OTA T K
v=0.28 mmol/L, 7 ==/AT 5= TiXK,=6 umolL), (8 149, 151)

HTC #i8% OTA BETTA v FaX— 3 LEREE, HTC Migi o
OTA RO ORI OIRERL, FHHFRED 200~300 FiT@MmLicz &
b 0TA LT = =7 7 = tRNA A FEER L OREAHFIMIIEL Th,
Z7z=AT 522 K BESITHARNICEES LT, BEERET
TEEZLNE, (BR 150)

OTA X, 72 AT 7=V 2B LT HMOBERICHERT SR
MiZH B, hOBEMENTEREROEEIZBNT, OTA DHEEHFED
A B Do te, (BER 151) :

T==AT TV REHCIT S OTA OBER, 7 v b OFH R
TR EN, OTA X 0.12~1.4 mmol/L DEETT7 == T 7=20hb
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CF DK TR T = 2 VT 5 = VIR EEER D
BoFr  oRECEET RS F OB EER R EE LT,. OTA
D7 z = NVT T =K FREESR IR D 1050 1X, 0.43 mmol/L Tdh-olz, -
OTaiZiZ Z DEZEERIZRD bhlhol, (B3R 152)

OTA X, 7 MiFES 7 v Y — AT 5 NADPH X7 A air /@e '
WRECEEBREEVCERI 7 0 Y —AKBI 5 NADPH &EOISERR
{bZIBBTHZ LB, MDAEREHBIZELT3RRICLvBDOENE, Vv
FEE/NMEERWE InvitroFRBRIZE Y OTA X Fed*d 1: 1 TS L Fed+d»
D Fe?~DBTEEET D Z & TIREOCBMER & LTER L, EBMLIEE
DERZRET D Z LRTR ST, Wistar T b (B, —8 2 [E) 1T
OTA # 6 mg/kg BETRAF/ETH &, BERLIEENHM L., ERLIEE
DAERE T TH CHEHIE 78I L, (BB 153,154) :

7 OBREEMERS %.0TA L3 MY =2 (2N 106~10 mol/L)
DONTNP—F AT EA v Fa—v g LEH, FhFSmFALTY
TRV LA F R p-T R BREA 2 OfERE, ROCBHl-aA %
AWz & o BARIEERRIE SN, TOBE, WTFhizin»wTh OTA
L L DREPRD b, (BR 155)

Wistar 7~ b (H, —B£ 6 T) IZ OTA % 289 pg/kg KE T 4SRRI L
2 3 EFRERNRSET A, EUBRRERETIABILERA—/—F
¥ RVRLAZ—F (SOD) R ¥ 5 —FPERABCERAZYE D LT,
b0 OTA BREBH~OEENRBRF SN, 7238, SOD IHiEHkmkE

C EIRBMEKFEICER L, AR LEBEBREARIEINF Tl D EICoE
b, RBRHEF. OTA 5D 1 BEENIC SOD RUW & 5 —¥% 20
mg/kg AFET 48 BB E TR TEHN LR, OTA THERIW 3 EEME
BB (BAR. 7 V7 F=rELR IR DILERE KBS (LDH)., =
T I IRTFF—E (LAP) RUYGT BEEREHDO LRE) oigt Ay

BIZET L. OTA ORFHRIHIEM L, (SR 156)

T v MBI 5 OTA DBEB~DEEL LT, BRERED A 1BEE DR,
WAL PR LABRIZ 31T Bk, Nat, K¥E O CL Etoogmm, TNz RigRIC
KT BRBES VT T RKEHEOBMPBRO bz, 52, OTA I,
in vitro IZ BT A X BHARRIC I DB = ﬁ/{nﬁéﬁﬂi L7z (B
B 157)

(3) EREBMFICBITH2ARNEREDTED

' OTA i, HLERNBED R OHEEERICL > T8 OTalzHREn 5,
e TR EORT HEMMICB VT, BOEREN OTA OXERHA,
WX SN B AMZE 1B OMERE T 0TS S 5, OTAIRMILED 5 b,
Ko /NE BRI QRN EN D, BILENDOEINE, %< OBYEIC
BT, MEZEBR L TERBRECEFOMOBERICSHT S ERTEDL
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NTW5, MR TIHIEE AL OTAL, TATIVEDR VRIB LR
BELTNBILBRENTND, Ty beTFIBT HREEROFERD
5. OTA B#E5#OMEMEP OTA BEX., Ty MTRBWTIEER L FRiCk
CWTEBREIFBL Y bERICB TR EREL .. RICBWTIFELY
LEROFREVMETH o, OTA D—it. BREOHRT CYP itk
C DERMESh AR, OTaR U EOBMLABEMMIL, £T OTA & 0 HEEHNEN
ZEBRBHLRTWE,

OTA 1%, REUFEP kXL, FEH u_:ibbj‘é n%%&%oﬁﬁﬁﬁﬁﬂ?
CBRpE, OTA OBIFEROBRESCMIET & 17 H L ORe DREIC
BB EInAEEZLNS, ThoDOERIZ, OTA @#ﬁﬁ%ﬁwﬁﬁb:%ﬁﬁff

TARLEZLND, EEHIZ, vV ATIX1~15 0, Ty bTH2~11 B,
FHETCA~6H PR T ELVF— TG 20 BROE T35 BThH S
TEBFRESATND &

HADRATIE, 7/F ?ﬁ%&UW/T% ENTNWS, B~

171X, =7 RV IZ OTA Z KERE LIEEACRD BTN B, |

2. ERBMFICHITIEE |
| BT —FOMY ELDITY o TR, FCHEHLLEnERSE Lk
F—FEAVBIE L L, /e, BETO OTACET 3FETHEHZ &
b, BOREOF—FERLICRY £k,

(1) 2AHH
%@%ﬁ&%&ﬁ%%_%ﬁéIbmﬁ%§5k?bto43&@?&
OTA IZEZHOBWETHY . Ty F&U\vvx IR EORWETH D,

#5 BEPEICBHEAIIT XL ADLDIE

LDsoE (mg/kg E)

m T CEE BENEE  BRAES
<A 46~58 ' 22~40 - 26~34
5 v b 20~30 13 13
7 o FETAEIR) 3.9 ‘n.d. nd.
A X L 0.2 n.d. n.d.
7 X 1 n.d. : n.d.
ES AW 3.3 nd. n.d.

ndiF—FRL | ' (B 74, 105)

Long-Evans 5 b+ & Sprague-Dawley & » b (i, —% 10 L) i, OTA

20, 17 Xid 22 mglkg AEOAERCHERERIRORE X, &5 48 KH
.%i%ﬁ%éﬂtoﬁﬂﬁ%#%@ﬁ&ﬁ%%ﬁ%??(@ﬁ?kiv

5 12~24 H#F’aﬁf‘ﬁ X, ®TOREFTER, 5. BEF. LDAET. Mk
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RO ZEORFTHN R D Hiv, g, MoREE. g, TER
CMBIC BT 2 ERELERBD bz, ZhbDFFRIX, OTA #EKD
X o THEREELENEEE DIC) BNFERINEILERL TN, ZOK

- EiR, WEEHERUCAREOMKEBREHREICLZ2 b0 LEEEN TS,
Fio, FFECBIT 2R Y Vo3RO, WEIEEOMEOENE T £
ST RLEEREEITERICH-) YRR T7 e —¥Rub
Nic, YFZPFRETIX, LDBHOEIIZ, MR &+ 0% OB FEE i R
LEbDEEZLNEBE 158), /o, FERT Y M. KRBT v b &Y
LEZSHERENEZEZ LR TV AEE 105). |
Swiss <R (M, —B 5~10 ) |2, EHRBBRLBE TS 7/
AV EF— (80 mgkg E) 25 A, X3 AFALTTL Ry (20
mgkg KE) % 2 A, THENENOHEE LU TR L-%&IC, OTA 238
FEORE LUEEEITE. BiEBICLY OTA @ LDs EXAHEMT 5742

OTA DAEMFEMENMET Lz: —F., 20 Y —ADE )37 F—¥HE

BRITCHHENn=T bEFUF (1,400 mgkg FHE) 2H5LEBEIC
I%. OTA DL 144 FefE#2 D LDso i 40 mg/kg KED S 18.9 mgkg FE
IR Lic, (B 159) ' '

11 Xi% 25 mg/kg AED OTA 2 BENRELEVY (FAXFAL 2, 5
B, —BE 1ER) &, #5424 FFEILAINIZFET L2, 13.3 mgkg KE®D
OTA ZBRERE LIV (RVREA | 1R 3~6 A, —# 1 H) IX,
—BEDOHERETRTICE FE o, TOWMEFERELY., vicBiT 3%
B BER G EIT 13 mg/ke ## mg/kg EEB & Ehi-, (2E 125)

(2) BEaMHEMN
OTA OHESMFHERBROBREE 6 IR L,
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%6 495 FFLUAQEANSHAROEE

s | BE BREE R LOAE | NOAEL % BmR
(Ehhsy | FHis L mg'kg '
) iRy | metkg | metkg mglkg | &
gkl | RE/R _ =5 )
w7 A, | &A, 0, « FFREUCERT DNA. 1.5 @R 160)
Swiss, #£ | 456 A 1.5~1.7 RNA, & 27 REE
10 v 333 | UERME - RN - S
AR ERRBERT
BT,
© FEAERBEOET. :
7wy b, |iBE [0, 24, |0, o IR, 0.96 0.48 | #BE%: (BR 161)
Wistar ., | 14 4.8, 024, |. BUNBEDOLR, BHER
HEC BEEL | B 9.6, 24 | 048. | . mEEEOHN. RED DA
#(10) 0.9:3\) Wl MR,
2,40
v k. |RE, |0, 02 |0, C EERNOME . BEE | 0.015 Hatg:
Wistar |90 B, | 1.0, 5 | 0.015, BoHm, ‘ BIEALR
MEHE, B 0.075, |+ BUNZk&L, . HOE DS
3L#0s) 0.37%) | » FITALRAE L AR BRIl
OEHBE, TALRME O
B IR,
« RTORECHEELA
. RHIE CEHEET R
‘ B RE ARG 18,
Z v b, | ED, 0.6 - BlREE~0 PAHEY 5
Wistar 3R 15 AF DA,
) - SRR OB (B 162)
EO
Zw k. |#D, 0. 0.5, | » 2 mp/kg WEBETIIER 2 1
Wistar , | 10 A 1, 2 HEOMBHICRATEER
e ' 72 R EOHM, _ (BHE 163)
o * 2 mghkg REFTRTRE
FuRATEREOLR,
Fv b, | &R, 0. 2 BRI BT ALY
Sprague- | 2 H ‘ C VERED B O
Dawley, 26%32> L, PEPCK 7544 (B 164)
#(6) i3#9 55%IET. |
Zw b, |80, 0. - BT, PEPCK RU%:
Sprague: | 1~5 2~2.5 mRNA BEOEL, (BR 165,
Dawley. H 166)
HE
Zw b, |REE, [0, 2 0. - Bz EiT 5 ALP nag
Wistar 56~8 .1 0.145 DT I )ATFE—F -
B3 40 B UYGT BEREHEDET (BR 167)
LT RPICBITS N ‘
B OEEFRTE O,

VD LR ETNEETHT 548 E ORIch DS

35




WS
@
)

BE
A

wEE

mg'kg
bk

mg/kg
f&H/H

BiR

LOAE

mg/kg
RE

NOAEL
mg/kg
Er: oy

%

i

Fw b,
Fa44,
3

ﬁu\
148,
5 E

0,0.25,
0.5, 1,

» ERGTALRBE RIS

THEPM—-2O8MN, B
KiZHEE O R,

« WS S5V B AR AR

PRSI OEM,

s P AFAT I AR

F ORI,

ULAEERAN
EDE
LA
ROE

@R 163)

Z v b,
Wistar .

#H (5

215
28 H

0. 0.2

0. 0.02

 EROS VT F=

BUN, ALP, ALT, MDA
MECHER LR, M
ORBRILEROBRRE
T

* ERLEALRARE DZEM,

(BR 169)

Z o b,
Wistar .
H Qo

b 1N

308

~FrRIURRTIRS S

FrroOMPRECHER
LR, PV I—R¥swm
=y, FRIAT R,
AwRY RGBT
—D i P REEDOFE R
{&—FQ '

@M 170)

72
. AA
. HE(10)

=

iRAE.
338

- EAERIT 42.6%,
ok Tl P Y Ry s

& 0.8 ik 24%ENL
s, BERIIFNATE
F12.5%& 15.0% 4,

(B 171)

7 b
. A

3= |

(32)

A,
14 8
BE

* FFRRIC R0 D EERItaR

M, RS, Flim,
7 v AR OBTR.
AR oS- FRREA.

- BRTIX, RETOWM.

RABE LR, PRABE
RBR. 3T, MEEREL,
EoSTNDE 3R

« 7)) R AT,

BEOHER, HEY )
BROBD, RIEFE SRR
DO,

* RERCRIERR T Y i3k

DFD,

(@ﬂlnf

?Eﬂ Al
42 B

« RHE & R OEX EH A

m,

* LDH, yGT KU AST @

EH.

* BRI RAEE LS

DEBLIRERTE,

(&R 173)

?Eﬁﬂ >
33

0. 2

 FROfEEROFER

170,

(BZH 114)

36 -




BpEE
(g
i)

£ 5
- A

RE&

mg'kg | mghkg
st | hE/R

iR

LOAE

mg'kg
FE

NOAEL
mglkg
!

5

£

7 N
New
Zealand
White .
6-8 Hi
@

BT,
60 A

0, 0.75 | 0

0.0225

« BRI FRAE bR AR

T haryFUITIIYR
T DK,

- B RLA AL RIE LRI

ThIFHBROHE, Hilks
DEHE. MRAREOH
RefE D ERER.

« SRR FE b B mRE

TEXBOMRE U
fRok,

0.75.

(B8 174)

7 E,

New
Zealand

White, B
(8

A,
30X
i% 60

1 0, 0.03

REBNONFIEES

BOET.

» 30 BEIR TR 60 BEE

TERIzkIT 5 S0DE
R UL & 7 — B gL
TN 60 A 85 TR
MDA #EED 5.,

- REHMEENE. B

EXEVIBRERA BN
7o

0.03.

(B 175)

A=K,
¥ - 7
N
{(3~6)

0,
i4 H

0, 0.1,
0.2

« BRI Bk L,
s £ TOHREHETERER

FRE R UL RAE L
BRIz B SHREE
HEETA R muaf FME
DFEER,

- Kilg b BHIRO D %

A D EIE,

(R 176,
177, 178)

|75
®

&0,
5~6

< REH, REEET
cREpF ST BEIN,

LDH. GOT. ICDH {&#
OER.

pF s BERT

BUN @i,

- BRI AL R A B UL

FRAE LR AT DI,

(B 179)

TE. T
¥ RL—
A, HEO)

R,
3~4'
2R

4 0.008.
0.04,
0.16

' 0.2 mgke B LT

TmPAH & & 4 & O
TmPAH/Cin D,

* 1 mgkg REELETCR®

RREROBRS R GRS F
s BN,

1 mghkg BAH L ET

GLDH {#4:0FE 2L
EC 4 mgke RARET
LAP &tk A B2,

« 0.2 mg/ke fARIEED 9 I

¥ 4 [T, 1 meike % (40
nglkg FE/A) BLEOR
ERETIIeTOoRECE
TSN R ARE HA AR O Rl -F
BiEA, BBRRER S
BRRL LN, RAERN
TR L7 RADE R
AIRRASEE D b,

0.008

SRS

(BH 180)
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EhipEsE | #5 BER G LOAE | NOAEL Hx e
(B | Fik L mg'ke
B | -mpg | meke | melke mgtkg | #E
Ak | &E/R HE
BEE, | 0.5 |0, 04 |- BE:FARAEEZAR
58 DB,
HREMREME T
NADH- 7 + 5 U & 4
‘ _ BUTEER, oo BRI
?’i -7 EMHITEOE T,
i o | [0, 1| 0. 008 | - REERRAE LR
~10 ﬁ?ﬁ% 38 ;%m@f;%m&vﬁ (B] 181)
@ - R B O e
1k :
CTBREAMCRMBE T
NADH-7 + 50 v A
BITEER. o T Bk
FEER, AP BEOET,
&, 25, | BfE, |0, 1:38 |0, ~EROT ¥ Tk, BERo B AR
32, Xt |~8 prd>+ 0.0552 FEREAEREEDH x&E
50 kg, ME | @, X | 2.33 . hn., ERELEALRMAE O
HOOR BH|iXx70 0.0932 EEEOFREIRTS &8 182)
(10 Xix | ~90 BEEREhoT,
12) kg F
-(5 .
TE. Z | &O, 0. 0.8 |« BRULALRME THRICHE
»FLr—|5R i1 % RAE R o> F
A, M, B, ‘ (BR 104)
25 ~ 38
ke(4)
7 & (6) | #&A, |0, 0.2, [0.008, |02 mgke FAEEFELY |
RE, MEHE (5 {1 0.04 " AEETERNICEREED
T8 PEPCK HEHRUYGT 7 (BRL 183)
HERFEET, : )
F¥. 7| R&H, |0, 0.2, [0, » TmPAH, TmPAH/Cln &
Vg E‘# lr— 5 5@ ]. 0-008\ ﬁg}o
A, HE. 8 0.04% | « BEHEH o B B4R TEAGIEN
~12 ElH « 1mplke FEHEERECE &R 189
@ WTEBERCBITS
PEPCK &R UYGT 1%
WRFEIZED,
%, 5 |g&E. |0.009, [0.0036, | - ©TORET, BHHEA A
Y Ri—|008 |0.13. 0.0052, REE EE MR @R ochraceu
R e TN 0.18(% | 0.0072 R, ERRIEMER P ok s B
IEANE2 map | EO2 | SurERsTcES DL Li=kE
RUA R Ao | PAN | R, iR s :
DRHETE 0.13, g~00 s | TEEL B 185)
ERE (45 0.305, | N
0.0122,
3) 0,790 0.0316(
< 2 :
< 2
A) B3 8)
7z, B, | 0. 08 |0, CEEOBE. AEBRENE
VHERE 14E 0.032 VSIS R AN B '
R OB R CRE (B 186)
DT,
) JECFA #5A




ORE4rF.
 Swiss DR (B, —BE10[E). 120, 50 XiX 100 pg /Bi/H D OTA %
45 AR NRE LiER, OTA BEBOFFME E# T, DNA. RNA,
RE VAT BEROEBE - BEE - PHEZ U7 ERPBEREHCAE
TR L (B 160) . FIUEMHT OTA 285 LR, BRICBITS
EEBBCRISPERICE L, EEREORBILYE chE V&5
FURUB7 A2V VBBEOET., XCREREONBIEMETHS
SOD, & F—¥, FANEFF L _NFHIE—E, TAEFIVED
57-—-12)5207/1/5' FAU P T AT 2T —F (GST) OEML, BEPT
HAEWCETLEEER 187) ,

@ 3wk _

Wistar 7 v b (He, —BE 10E) {2 0, 2.4, 4.8, 9.6 XX 24 mg/kg A
#HA (0. 0.24, 0.48, 0.96 Xit 2.4 mg/kg FE/BITHY : JECFA #HE)
OHFER OTA #EEALZ I 2 HMRERE T HIREREFHRBRE RS
7. 9.6 mg/kg RN AU EDOHERT, KEEMOWTE EUREHEEED
WD b, 24 mgkg FEY/BRERETIL, BROMBITERI N
L7, MEPRFEER (BUN) i, AEEFOCENLE, £ TOoRER
CTRENEBRES L. RERAERITEN U, RO pH i3, HEEEORE
BED 7.0 125 L. & TOB/ERT 6.5 Thol, MEREHRETIE, £To
REFICHAREFHICERIRESRD i, LR HIE 1 B AR AR
HE D EEAT B USRS DIBHE AR RO bhic, £, 2TOREFHE T~ LV,
— 7 TN HIRRBR RN D bz, 24 mg/kg R A RERETRERA~ 1V -
N—7, BURMERCEHEAE CHRORBENRTED b, (R 161)
~ Wistar 7 » b (M, —84% 15 I?E) 0, 0.2, 1 XX 5 mg/kg E% (0,

0.015, 0.075 X1 0.37 mg/kg HE/HIZHY : JECFA#E) © OTA %&
@iifil?‘@zﬁﬁﬂ%%ﬁ%ﬁm 590 HRREFTHRERSE PEERER S M é?h/f...a
RBARTRIZEHE S LELEZL, BYOT v MUIBEEMEE LT &4k
% OTA #2772V EE% 90 BRIS Lz, 5 mg /kg &5 OTA REBWT
HiRE & bAEERMABMEI Shic, 1 mgks SR EORERHCBNTHRE
PR T, BROMBR EERIIMRE IR SR L B LT Le2s, 90
H o EERIREICIE, 5 mgke 8 OTA BEFOBEE M T OTA FE#
ER LR UMEE CEE Lz, BEHERICIE, @TORERICBW TR
RAEE L RAERIC I T D BRI B UM BRI MEAR AR O SN 3338 bh
7. 5 mg'kg B OTA 1B 5B I\ TR RIS b R 0 I B OVR AT
. BEREORENRRED b, 90 BEOEEHRE# %E‘K%E%“EJEH?’EBEEME
L, BRORBHNEE CRBEERUREHMEHICELE THo 7,
R8T A —5 R UNBUN 72 EQMIE T A —F 1, WFhoRGHIZBNT

HELBFED %ﬁ’b‘&?ﬁ‘oto (3&3 161)
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Wistar 7w b (B, —F£50C) 23 AR 0, 5 Xt 156 mg/kg AHE/A D
OTA RERRE Sh, RKREF 24 BRRIZLHZ SN, MFRFTI/
BREE (PAH) #E, FEREBITHAT OTA REBETHRICHM L,
BEE B 2 AW in vitro 123517 5 PAH OV ALREEL TR,
OTA #HEB TIIFERGEICHAT PAH OW Y ALBERICHED L, 1
BEERRETIZ, OTA BREBICB W CIEAURAE EEROIEE K ORME
MRENICREABICEERELES b FYTHRRD BN, (BB 162)

Wistar 7 v b (#, —# 1005) {2 OTA % 0. 0.5, 1 Xix 2 mg /kg &
BETI10 AEROESTIRERDBREEEABRBER SN, 2 mg/ke &
EO OTARESHTII BUNBEOET & & biC. REOEMARD bhi,
MRS 2 BRER D BUN REIX OTA SRR S X ¥ B ool
BEEERI VAT o —VEERET Lz, PRI a—RAREICEI
ehrot, (B 163) _

Sprague-Dawley 7 > b (B, —# 4~6 L) i 0 3 2 mg/kg HE/B
D OTA 73 2~5 AREORE Sh, BRICBI 2BHFE~OEENRASL
hic, BREEICRT 2 EAE B b OMESEL, OTA 3R R
- T OTAREBETIE 26% D L, BHAEZHIEHT2BRO—2THAEFRAFR
T ) —VENE VBRI AR U FF—E (PEPCK) iE #1380 55%E T L,
JFi% it PEPCK &M OB TR D bhied -, PEPCK @ mRNA &i

FRTHAD L, FFIRTIEED Liehofe, 7, Sprague-Dawley 7 &
b (HE, —B£61UL) 2 3~5 B OTA Z54HIE N 575 L mRNA 0 &
iX, BT 50 %A L=, A TIIEL LRd o7z, (BB 164, 165, 166)
-~ Wistar 7 > b (f, —8 3 %) 1 0 3% 2 mg/kg f#F (0 3% 145 pgkg
FE/RIZHAY) O OTA % 8~12 BRIREEHR 57 3 RIEE S EHERAR N
EEhi, BEEZ, RREUCERPIZALND BRFROTBAICHEE S
e, BIICHT 3 EEBLERD DI, 1 ERESCERERIZET
HEERIEMNRAIE SN, BRIZBITS ALP, A7 I /) ASFH—
YROYGT OFEITRE 1 BRI v ETICET L, TRICRIT 5EERE
HOETIMABELTRPICIN D OBESTED LN, a7/~
FF & —BRUYGT IEERRME ORI TRICIEEL, TOMAICEERS
B EERTHHOY—I—TH5 LDH OEHix, #5FE4~5BEIC
OTA JREFETILIR P OBRERSEBEL 2V OTAFREH L LBL T
70%7%> B 100%38H0 L7z, BERIEIES 6 BB IZiEEA L. 8 BB I U
Lz, FEDIX, TORRIVEMECRELEANRBVRENTND L
Zxj, PAHZ V7 721k, OTAREEEND 2 BAIC OTA JEBER
IZHBR LT 56%B Lz, 12 BE#IZIE, PAH 7V 75 RiZEHE L,
OTA EREBEITHA BUDBY Thofe, NTEFARD-FNasF—¥
EET 2 BREMPORPCLER LT, ZOBRRY VY —ACEETIE
FTHY, BELICMBEOY Y V-2 X VEBshieBx o, TR
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ZBITA NTEFARD- A alF—EFERIL OTA DEEEZ TR
7o (B 167)

F344 5w b (M, —F£30C) (2 0. 0.25. 0.5, 1XiZ 2 mgke KE/H
® OTA % 1 BRI 5 B, 2 ARMHRE RS T 5 RERSEERBRY £
Ehiz, ABREKENICLP, FBREUCERICEB TS OTA BESLER LK,
MBENREILBW TETOREHOBRAMRMED 83 7 A M
AEEENCEREEVCERFE 28T 5MBOENARD b &b,
EHEIX, DNAAREDOMINESFNCRENE U= & CEBEORRN M
TBHLEELTNS, 2mgke FE/ AREH TIIBREEN BT I
ELFIEE DR EENRD Div, FEE SRR THBEIC b 5 M K008 B
EMCE L, BEREZEEENOFBELET R F— /x@fﬁﬂ‘a#’f““ﬂ’“
WIZRRD bitiz, OTA #EHOBM T, HEMRZNE (PCNA) FSHE
(AL THEIL, MEIRASHIEL TWD 2 L ARERER, O PCNA
(T H b einoTe, OTA REFEOBEE CIFE, M Lz DNA
2, BEA P L RADOEETHD 8-OHAG oEMTRdbiahol, 1
mg/kg HE/RLL LD OTA #EH T, FEREBL D RENH D ITHM
L. RPPIAFATIVAZFVRBENMLE, REFIAVa—-RBEOLE
B7p SN RS IC R ST TS b BN R IERD ST,
EELIIINOORRIZOTAIC L 3BEHICIIFEOA V=X LBEEL
TWARIREMEZ RIS 5 e E 2, (B 168) \ g

Wistar 7 v b (#, —8£500) 20 XiL 0.2 mgkg AED OTA % 28 B
RO #RE L, OTA #5H T, HEERBREORE. ERAE L
HEAERD B, BHRERED 5 - Mk SEMROREEL OTA BENRESIE
B, ABZNREOCHK R, OTA REF CROFEF D7 VT F=V
BUN,ALP.ALT E U MDA B EPBER S O BEICHNTHRREE
MiEONBILERITEBICEN -7, (BR 169)

Wistar 7 » b (HE, —& 10 L) IZ 0 it 4 mg/kg FAE (0 Xit 0.4 mg/ke
RE/RICHY : BEHIRE D) © OTA % 30 BERREHE L, RAENZ
RETEERTE~ON, OTAREHTIE, ki (T4 RUTeZ
rF L OMPRER, BEEEES LENBRICESTEZICHML, FY
F—RPAfr=y (T3), 7R AT Y, A VRAY VRBAALF VS —AD
MmARERARICEY L, (BR 170)

5) JECFA Tmb\Tb\éiﬁﬁ(IPCS EHC70)% AW CIERE»HE

i . fEE ke FRERE @/ A) | EREMmgke FE/H)

7>k 0.1 10 - 0.100
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@ =7ry |

=U Y (RARE, B, —F 1030 12 0 Xk 4 mgrkg FED OTA % 3
BRERES T RERSEERBNER Sz, OTA BEHTIL. JEB5R
WHARTEENEAD LU, FARRPMMET Lz, FECHE. B8RO
DRETEREITHML, 777V v ABORNERITRDS L, BRI
412 5% T ol APHI L- 7 2 =V 7 T =% 0.8 Wid 2.4%EM L= B4
BERITENEN 12.5% X1 15.0% 284 Lz, (BR 171)

=0 N (WS, Mk, —B323) & 0Xik2meke S5O OTA %
14 BEL BIREER S Ui R, B i om-FEER, BigiiaoiE
B, 7y —HEOBFME (hyperplasia), BEEEEECEHOLSSON -
e, BT, RETOHM, RWE EEEE, ROTEKR, BEXCEE
HEFAIED BN, REREOERLAONE, V77V FURETIR, B
EOZENE, fHEY VA ROBDRUBERGEBOBERL LI, D
MIRTH YU LBkt L, (B8 172)

=U MY (RAS. —E303) 0. 0.5 XX 1 meke FED OTA 3
42 AFHREEHRE Sz, FORERE. Big L HEOMBMEERMIT OTA &
EFHTROONER, 777 VRV ABLHBORANERE~OFAEREE
R BNZ2Po T, MED LDH, yGT R T ARG EUBETI ) R T A
7 =7 —¥ (AST) OLEFFCICEFRIALRME ERAROEIEARD S
nic. (R 173)

=U MY (EESRER. 47 B#s, —BE 7P 120Xt 2 me/kg FAED OTA
28 3 EMREERE Sz, OTA &5 ORFERECIZAFRTIZ OTA IZRH
TE ol (<0.05pg/kg) A3, OTA BEFETILATES OTA BT 15.1
uglkg Tholo, JBEEL tl:;*;fz L TREFET iﬁﬂﬁ?ﬁﬁﬁimﬁi‘ gL
oo (BR 114)

@ o9x -

New Zealand White 7 %% (—#£ 4IL) 2, OTA % 0 XiX 0.75 mg/ke
Bt (0 300 0.0225 mg/kg HE/HICHY  EER/BRE 9) 2 60 BHHRE
Ehic, BROENRME LEICEREZHRE OROEERDN D OFIEES
BObhi, i, FIFROWHE, MREOEE, MININEEOHELEME
SHMfREZERTRR. BMEOEERR VI bar R 7TORNEEETHS 7
VAT DEEPRD b=, (BR 174)

New Zealand White 7% (ff, —&f 8 &) 12 OTA % 0 Xid 1 mg/ke A

6) JECFA THWTWARBEIPCS:EHCT0) & AW CIERE L HE

i & (kg) FRHEE B (g/Bhin/B) EREmgks FE/A) |

A 2.0 60 0.030
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B (0 X% 0.03 mglke RE/AICHEY  SEHERE ) A% 30 XX 60 HRE
5 S, OTA REFE TIXEEENOMHFH R CEFROE T2 LI,
AETFHMETIE, 30 BRU 60 B OTA #EROBRICIKIT S SOD EH
BUOH 2 5 —PiEETONT 60 B OTA BE5HOFIRIZE T 5 MDA M3E#
EORBRIC AT ER Uiz, BiBiX OTAKR S 30 A B ICIHENTEXL,

EBELTWE, REOEAAGHOEALERERAONE, #5 60 B
ik, BRI ECEARCBE L QW e, BEFBEMEI X3 ERFHEAR
DR, OTA BEFHTIEI b=y FY TOEBRUY ) AT OEEFED
bhic, (B 175) |

® 14X

B— R (B, —BE3~6[0C) Iz, 0.1 Xi%0.2 mgkg #E/HD OTA
BHFEAEFNT 14 BEENRE SN, b OBRE LU TIREE.
BRICELERD DAL, BRENHREICL Y, RIBETEER R
RE LR RIT AMIBEERICEVCI ma A F/MEETIN A BEIK
BEHOHERNPESTOREETRD LN, BRERBHERDO Y RER
DEFXLETOREHTROLNT, ER 176,177, 178)

® 74

7513, OTA OBBEMI SV TR LBSHOBVVED—>TH Y, M
7 ¥ OE R RO RN R BN E LA RE Sh TS, (B
B8 104, 181, 188) : ‘

77X (M, —Ff 8%H) i1 mg/ke FE/PD OTA A 5~6 BIEAKRE &
hiefR., ZRER. RIEEBEDOET, RPF VA7 ERERVERED -
ARz oo GRER P BUN BEO FABRD bk, Ricki}
% LDH, AST BRUM ¥ 7 = EelikRRE® (ICDH) EMidkd Lk, M
BEFHREICL D, RMERVEAE O LEITKERRD bivie, AR
MO LB EERE R B b, AR P IS L A R Y
ERIED B FBE LM RB v, ¥, BT EAMAR OHEEA
BlTEEARD D, BERERVEFFROBERAONL, (R 179
 FE(FURFL—R, i, —E6~118) i OTA TRKBR S AE
(OTB., OTC., A2 F rHV AT, VY IN)=v, VDI ZARY
SVROT 7T MRV URIRRE) BRNLAESEENT, 0, 0.2, 1X
ik 4 melke BT (0. 8, 40 Xid 160 pgkg AE/RITHIY) @ OTA &
BieE L, BBt o RARU6S HERREDT ¥ 2 1L LR,
TRV OT HIZ 20kg 25 90kg ICHEAET D 4 A M. ERREFERSBE S
hic, REOCMEZ, SREGAL 1 BT, REREESE 1 BRMARTZOR
i 3EM T L icE s s, MO pH, BRE, ~< 2 Uy ME ~F
SRl 7 VT F o EE,. BUN. F R U U AJRE. 7Y 7 APEEE
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ESEE . AmBE, LDH . Z¥ I VRN kERE (GLDH) B,
LAP iR T #E45F ¥ 737 (a-porcine low-molecular-weight) 8
RO pH, thE, BBE, TRV DARE, U UvARE, HEEE, 7
VPR, SERE, X UNJE, A XY U ROPAH BERRES L
7. PR OV LDH &1, GLDH iEtE, LAP HHE, ~F V7 —F
B, AST BRI v a—2R 6 U VERBI/KREER (G-6-PD) FEHEAHI
EENT, 0.2, 1. XiT 4 mgrkg © OTA {FLERI 2R E LI-ERBEICBIT A
W EHEROEEY Y —B OTAREER., T Fh 7.2~8.6 ng/kg. 36.2
~43.3 pg'kg Xik 145.0~173.6 pg’lkg Tho7z, OTAREIZ XLV BEHER
BH LN, THICRD b BBk, FKEORME LAP 22D RE
DIHNTE, 160 ug/kg RE/BREEIC BV TEE% 2 B TRIZ LAP A%
Hbivic, LAP HNIREE ORIFZICOML TR Y. ZORUFEE:
FIF el LWRRBENTL, BE X 7 EiE, 40 U160 nglkg E/B D
BEBTREEMS 20 BELVARIEM L, OTA DREICERFELT,
FEREDOREBH LB LT 8 ngkeg FE/RBSHNG PAH ORMAERK
PEME (Tmpar) RO Tmean DA XV ¥ 27 U 75 AT 2 EIENEE
WD L, RIBFEEBSMET T2 2 3RO b, 40 ngkg HE/R L LD
OTA # 58T GLDH {EHEOFE 2B KU 160 pekg KE/H O OTA #
EFHTLAP EHOFERB PR DONE, 8 ugke HKE/RD OTA RS
B o REORBRENREMAA b, EMNREE BT ZEOFRIN
BEAEENTVE, ZOEME 40 pgkg FEH/BORERU ETCIIEETH
oz, LB, FIRREOREEBFEMRENEE I N, 90 kg BER
DEROBFIBRET R TiL, 160 pg'kg #FEH/A O OTA BEFHIZBWTHERX, X
REJLROBEER A b, BEMEEFTR & LT 8 pg/kg &E/A D OTA #
BEED 9L 4 LR 40 pekg RE/AOREBRUEOETHT FITBNT
EALRAE _ EEMEORIFESGE/D, MEBRZEOBBERUSE BN L LN, R
M PIC I RHBE L7 JRAEE LR ABa s bivlk, 40 ROV 160 nglkg A&
/B® OTA BEFEIZBWTIE, 2T07 ¥ ORIBRICRENRED bhi-(2R
180) , BLEX Y. 8uglkg AHE/HNHUZRARO LOAEL & hiz, -

7# (25, 32 it 50kg D7 ¥, MEEEREA. —BE 10 3 1280) AR
BYRAFEE VT 25 kg DT FIT1% 0 3% 1.838 mg/kg £KH0.0552 mgrkg
FE/BIZHEY . BERBRE D) 2 sBME, ToMo7 2B ERFR 70X
i3 90 kg 12723 ¥ T 0 Xk 2.83 mg/kg F¥F (0.0932 mg/kg KE/BIZH
W EERRET) O OTA 25 L, OTA BEHICIIBIREREDHEM,

7 JECFA CHWTVWABREIPCSEHCTO % AV CERE PR

& FE (g AREREGEYE) | BRE me/ks EG/H)

7 60 2,400 0.040
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SEALRAE O ETk., Eéﬂﬂmaﬁﬁ“mﬁ?ﬂgwﬁwm ab B:M_o 25
kg DT H Tk, 50 kg DT F T~ OTA OFMEICT 2 BZHENHL , &
BEFICE| & B - S BOWEIL, OTA 28 2VEEHIEX THINR
Lizdoic, (BR 182)

FTHE(F FlL—A i, —8 35 12,0 Xit 5 mgke FE (1 0.4 mgikg
tKE/B) ® OTA % 5 BREIKT, 0XiE 1 mgke % (19 0.08 mgkg &
H/A) © OTA %= 3 A RIBHEREL, EiRiz BT 2R ERARERRD
V) UBMEER OTEMSEALNNT, b mg /kg 8RO OTA & 5 HHRESL
BT, W ONDOR7ue ZBWGEMRMAE LEAROFBEE TR
FTR R BRR A BT, Ei, IMNRHEE TNADH 7 ~ 7)) 7 ARl
REEOETER2AZBT b7 ) U ABTEREHOIKRTAFED LA
7‘:0 1 mg /kg LD OTA % 3 1A RBRE LTI, W oh0x7a

(B CEMRME LR IRIC R BT 2 2506 R OB UM R DR
ﬂsﬁ: Db, ERMECNADH T bV U U ABETER, oI
T RIS U AETERERVCALP OBRRFEEMET L2 L6, FEHD
it A RBE LTI RN —2EATS I bay P 7ok
ERECELEZTE, (BR 181)

TE(FUFL—X, M, —BE45H) 120 XiX 0.8 mgke {KE/H ® OTA
25 A OEE SRR, :E{Jﬁn‘ﬂlﬁ"l‘ﬁﬁ‘c . RARE LB AR D RIME
PERHbhE, BENRATRVESTICRIELRL N2>, (BB
104)

7 H (ﬁ&Uﬁﬁﬁf’ET% ﬁi 68E) 120, 0.2 X% 1 mg/keg £% (0, 0.008
X% 0.04 mg/kg FE/B : JECFA#E) © OTA M 5 @FEI N, B
BEFFR7Z: PEPCK RUYGT IEHEDRD RO bz, (SR 183)

TE AT RL—A, M, —F 38 120, 0.2 % 1 mgkg A (0,
0.008 Xi% 0.04 mgkg HEIZAEY : FHER/BE ) © OTA X 5 BEEN
BEEh, BE~OEENAONZ, OTABREIZL Y Topan DA B RE
A Tmpan/Cr DA M CNEHEPEH O M K U BARTER R EAL R AR O
BEFRERR O bz, 1 mgkg FEHEEHIZBWT, BEEEICBITS
PEPCK IR 'S 2 FU 7 OyGT iR OTA R GHICHATEHEE
KT Lics, AF® PEPCK FEHREMR LR h o To(Z R 184),

TE (FURV—RETNHFYTURTA DOIHRE., Mg, —8#% 3
ﬁ) Z 0, 90, 130 Xi% 180 pg/kg fFE (0, 3.6, 5.2 X% 7.2 pg/kg FE

CHRY : EHERE D) © OTA & 358, < 2 ATt 0, 130,
305 X 790 pgrkg FARID OTA 2R ETHHEREEEHERIER I N,
RENIZIX OTA & _= VU VA EAT D A ochraceus #HEME L= KEMN
Buvbiiz, MR, MREHROCENRENAT 2 —F OE(LREERE
PTRDLNE, BE 3 MNABRIZIIT Y F— ADEBMA, 5 ARKRUR
BRT 1 AKRT i@%ﬁﬁ?/ R=VZBBD LN, RO pH IFEITE
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FLTWE, #5354 BICiEEC 790 ugke FEHBRSRICRBNT, FiC
5 1B BITiZ& TOREHICTI VTR RAE LR ICERRE 2=
TR B OBITHE MR b, B TGS ORRR L bhi
(B 185), BMFRRE LT, 7Z (U FL—RETAHFITURTA b
DAHERE, Mk, —FEE 358) IZ OTA % 1 £ 800 pg/kg DB TIREER
5 LUk fER, SELRME A 0B T DN R ~ D 4 E M B R
BER ORI BRSO B3 RS HER S, OTA JEB S Ot HREE
TIRINLDEREBHEINRI-T(BR 186),

(3) 1St - HAAL
OTA DIBMEEM - BN AMRBOBERER 7107 Lk,

%7 A95 PR ADEESEMN - REANSBROBE ~

BpTEE) | 55 AN iR LOAEL | NOAEL Wz L ITRR
WEURE) 5B [T ngkg | mekg mg/kg mgkg &
- s | kE/A B B

-7 A, |(BEH, 5 {50 7 - OTA %45 10 BEMT 7 w7 AL (BB 189)
ddY . &t |~3038 ‘ D= A CIEEREN EgoA ki
(16) Frigo B R AR b 708

L, . , Mmas

- B iRBANE G R A SR AT kgl ol

. 15, 20, 25 BUX

30 BB EHT, =1

£h 315, 114, 2/15

B 417,

. RS ORE. 25
R (5/15) & 30 B
(6/17) 5 THM,

< 7R, |[BEH, 44 [40 5.6 CEFELEIEDS S, 5.6 (BB 60)
ddy . HE @ - 5 ILiCATHIERRE, 9 B
(10) (a3 Jook - 3l il =4

| 2 UGz s P A fa

. BERK.
<A, (EfE. 70 |25 3.5 - &TICFROBERER 3.5 (BB 189)
DDD, #t @ R, 6 Pz B HnERE .,
(20) - 8 PGz B ABA B R R,
< 7 A, [BEH, 24 |1, 40 0.15, 6 |- 40 mgkg FRBHRERE 8 OTB% [(BR 190)
B6C3F1. |5A _ DY A ICEHED T% R
g HE (& B (S 53%) AL
50) . EEMOERE (29%) ¥ O%s
FENED NI, Tefakl,
Z v b, |REEE 0.021, 2EROBEEORELE | 0.07 0.021 [OEV15 (BR 191)
F344/N, A, 9/ 0.07.0.21 | #EEX. 0. 21, 70, MA#I
e HE (& [H. 154 C 1 210 pglkg BEOBETIX - BEEHE
80) A, 24, Fhah 150, 151, & 15 L%
¥ 5E 20/50. 36/51. BETH: L3,

0/50, 0/51, 2/50, 8/50,
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®_EH

@ 44 BRIRHAMRER (TR, BIEES)
ddyY = v % (B,
BiZ4Y : JECFA #28) @ OTA 28 efikl % 44 BB ETARERES

MRBAEM I N, BB T 5 BRIZEEHRR L LTBEIhk, OTA
REFE T OEBEFEL, 205 b0 5 LICHFAEEE, 9 LI EERER
JERU 2 ICIZIIRHEHEOBHREEI IR D b, HFELEROER X
OTA JEHREDORBHETIIR D O (ER 60), ZOED~< 7 AR
JIREN TN

—BE 10 D) |

HCBALTOINGEROBRBEREICHETIT—F

2 7':_0 %ﬁag é hft—}ﬂ:ﬂﬁﬂi%ﬁs

i

74) .

PEAEAMED T, BRI R éhflﬂiﬁ?ﬁo (&

® 70 LFﬁ%?ﬁ\/\JﬁnﬁEﬁ ('?rb;h :J:bﬁﬁw'—i')

F UAFRETRERIZ 2 ﬁiﬁ@ﬁfﬁ&‘"ﬂ“—m MERERD S iz, DDD w7 R
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Z 0 XiX 40 mgkg (#9 5.6 mg/kg KE/

EhapHE (G s& B A LOAEL | NOAEL I &Rk
YR (3 B e mg/ke " |mg/kg 45 | mg/kg .
: fAE | kB L .
Zo bk EEEE 0, 0.021, |+ 0.07 mg/kg FERE 0.07 0.021 (2R [92)
F344/N | |F1.90 B, 0.070, U ECHEBEHENES | ‘
f#(5) A 65 [ 0.21 O R AR o0 B
‘ Az, WELEREME
. R,
Dark RAE. 3. |5 (3. 6 [0.009~0. |5 ppm > OTA BEF ATHE:E (BB 193)
Agouti 7 [6 ik 9 (X9 [25 BT AR AR el o}
v b, . |hARE |ARE) 90%, 6 MHRSEEOD, OTA
8 W25k | X204 1 WC iz Al o et R (OTB
THER | (24FM) B 9OPARSHED, 5~10%
TR R 200CH 4 LD F R OB BA) .
5, RICHEERRD bh
7o
«+ 400 ppb > OTA % 2
SEIRATIR S L7 B
EMNATED RN
. =7, ’
Fv k., [RfE. 2 0.05 (F |- 344 L (12%) T (BB 194)
F344, E | w +b~333 | BEAALBEZBR, &
(34) g . DE|EEL NTP ORI A
' F0®IE | BO OTA BslB 56
100 mg/ £ (30%) L ndnd
Sy MB | ok, A
FE.F» M, 2 [0, 1 0. 0.041 |- BERMEOERELR (&H 181)
Rr—=x, |& me'kg | PRz EE OB,
i, 8~10 B - BIER ISR TE
I e (6) 5 LIz RARE i B
R R, |
- RERGAT RARE T
NADH-5* h 5/ U &
LBTEEE, o B
Bk EEEETEE O
‘ w, '
WJECFA ¥l




(6 EMBHE, —BE 20 IT) iZ 25 mg/kg © OTA 22 Tefhl (1 3.5 mg/kg
E/RITEY : JECFA #5) 2 70 HEREEShEEER, OTA Bhwwx
20 G2 TIZEROBHEENRD bNTREFR L, 055 6 LTk
YEDREARETEE S, 8 I iZFIRE AN D bhiz, OTA E&EDOR~
DADHH 1T LHRAETE L 1 ILIZAFREN R b, BHFTR L LT,
BRICEROBRFR, U ROBEEZHED X7 0L OEBR Uk
XITRME RO EENRE SN, ddY 7R (@, —FH 161E8) %
Bz 70 BREIOFEHHEYTIE. 50 mg/kg @ OTA (B 7 mg/kg EE/AIC
FRY : JECFA #H) &R 0, 5. 10, 15, 20, 25 XX 30 AR#
BE&n, WThoBELEESR S LCREREA% 70 B H * T OTA &M
DFFTRE S, BREUFBOEREX. OTA HEE5ORHBREE D
OTA 5 10 AR T O U XA TIIRO b ofz, HBABED LN
oS, THISERESHTHLRAL, OTA BEBRICRV CHARKFEESRYD
LRI L XY OTARERMICRAETIEE L ITE L b2 o7, B
MREEOFEABREEL, OTA % 15, 20, 25 XX 30 AR E L8B4, #h ¥
. 3/15, 114, 2/15 XX 4/17 Thot, BRIZEBIT 2 BIEREORRE)T
B b ole, FHRRECREREOCRERE XM, OTA #5 25 8
M (5/15) & 308R (6/17) #EBIIRVDO Oz, YHHERERICBITS
JEERAREYR 81T LB 189),

£8 455 bELAFERLT dy e R OESRESERE

BT ommxo O FREECO  BARE)  WEAM)
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(14.8) 1(7.D 6 (42.9)
25 15 5 (33.8) 2(13.3) 4(26.7)
30 17 6 (35.3) 4 (23.5) 8 (47.1)

I BORBRIZBWT, OTA &5k v, LIEROERMERE (B)
RSB HIRED 2 208 4 7OBRIBENSR SN, “hbid,
REHI 5 S HREEOBENRD b3 7%, JECFA TIXEMTHS &
Sl &z, BROUIFTBIESICER L - EBIRED bhizd o, (BR 4,
189) = -

@ 4 M AERINAMEER (IHR, RERS) _
B6C3F1 v 7 R (MR, BESLE, —BEE 45~50 I5) 12 0, 1 3 40 mg/kg
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> OTA 22 Tof8 (0. 0.15 i 6 mg/kg AE/R : FERREY) % 24
PARBET A RERSEERBRERE SN, RBRICERIh-REL
OTA I3 84% D OTA. 7% OTB BRTURO%D ¥ o St b D Tho iz,
40 mg/kg FAEIO OTA B EFTRBWT, EEBMAM T 25% K OHET 33%
mESh, £TOREC, RMELEOHEA (hyperplasia) 25 BREE
OBREIGER M E T3FEERRD LN, RBREEOHICBNTH
OTA FE&EEONBE L LT 2 L BROBERNE Do T2, HOF
X OERBEN o, HBHEXIT 1 mekes SO OTA RE5BETIR, Mk
ELIZBRIZPAERD bived o7z, 40 mgkg FEO OTA B 5RO
<7 AT, 21 7B B SRS EBIC B O IRIE & 310 T L R i B
DBABBRD b, Th b ORAEMEL. ThEh 50 [TH 26 IE (52%)
RO 14 L (28%) Thole, BIEDOBRIENEA L 26 L 9 ILIZEED
BANEDBNE, BRIIRO N M oT, RREEOM~ 7 X DER
WIEEITRD bR (BR 74, 190), ARG ORAEEEIL, 3B
LB L T~ U RCHHNICERERENRA BN, RBICERLE
OTA IZiX, BB ORBAME THAIR B 2R /8L LT 9%E AT
BILEERTHL, EEBIX, TOMREAOTREITRTCE AN
EBxlc, YEMEBRICBITEEREFEEEZR 9 IR LER 190),

£9 FH5 k%L AZERUSBCIFI TR DEEELEE
WER | _ |
(mglkg 7 —BECK REREE TR EMRIME e
W -

‘ T
0 " 50 0 0 1 0
1 47 0 0 5 3
40 50 = - 26 14 - 6 4
: MHE
0 - A7 0 0 0 0
1 45 0 0 1 1
40 49 0 0 2 5

| :@%ﬁﬁ%&:%b\rﬁﬁgsﬁﬁé 18 M AR OATFRIL, *RHE. 1 mgkg &8
BT 40 meg/ke £ED OTA BEEBICTBWTEILEN 65%. T5% KUt 98%
CTHY, BB X AEFEROETRRD bhihrol, SHRERD 1
mglkg FEO OTA BEF T 4 A B L EmiyPAZESOIMREFRR
DFERLBNIU(BR 190), 40 mglke SO OTA BEH TEFRBH

8) JECFA THWTWAHREIPCSEHCTO 2 AW TERALHE

i1 B E(kg) fEHERE(g@d/B) | BERE(mg/kg HE/H)

<o 0.02 3 _ _ 0.150
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K BolFAE, OTA L X377 ABMEMEOATEHENRLT OTA 23
FRLLAEVRBERECERL LTOSREIZLD EHEIRTNAEZ
BB 195), ARERIZOVTIL, AB~ Y ANDOKRIC L 3EEN, Bk
REEERBICEES LT v lhe ﬁ%%?ﬁéﬂ'ﬂ\é(iﬁﬁ? 196),

@ 13 BRERSAEFR (5v b, BHEORS)

F344/N T v b (HERE, —F$4 1005) 12, 0, 0.0625, 0.125, 0.25, 0.5
Xix 1 mgkg #FED OTA (FiE 98%) % 13 EM. 1EHIC 5 BIOHET
BRI ST 5 FHBRBKXEERSZE 2 77 4 (NTP) KBWTERS
Nz, RBEOBE., BEESHALMIROLbNE, e, BE, LEEXT
Rt EREOMM, MROENE, §LROER, BBk stn, &
BROBASRED b, OTA2BELE2TOT v FOBRIZEX
AR 2 b, ﬁgw%&U%E%E%ﬁmmmﬁﬁﬁﬁ@mﬁﬁiﬁm
MOEFLRD b, 0.125 mgkg FEL LORERE T, RAZ L
BHRROBEFER CEERA LIV, BRATRD bNa»oT, (] 191)

® I ARRLSAERE (Sv b, BEBOERE)

F344/N 7w b (Meke, —BE& 1505) i, 0. 21, 70 XiX 210 uglkg &
EFEDOTA (FEEE98%) # 98, 1EBI 5 EIOEECHARED®RETS
EMEURERNPAMREN NTP 2B TEEENE, REBEOKR, 70 B

210 ug/kg BED OTA BEFROMEH2 Tz, EXREIIFEHREORE & 22k

WO /IMEZE FFORKE 2 RIE LM (ﬁ##ﬁﬂﬂﬂﬂk) BED LN,
AR R RS ERICE S AT L. B EBER L OEM RET

WL Bbh, BEBROBEIMCE-THEMLE, 210 pgks KERERD

EE 1 PG R RARIEN SR D b v, S > MZRMERROEBAZK
NBEBIL, BIERREIBAIT I, ﬁ?ﬁ%ﬁﬁ%ﬁ‘mmﬁﬁéa‘mo (BB 191

® 15 S ARRENAESER (-3“; b, AFIREORS)

F344/N ¥ v b (M, —8% 150) &, 0. 21, 70 it 210 ug/kg &
ED OTA (B 98%) % 15 »A. 1BEIC 5 BOHEE CHREBA#&EST
BEMERURENAMERRS NTP BV TERShE, HBROBR, 10 &
210 pg/kg HWED OTA B#EHOMES TICEXREMRAED bivlc, R
BAETIE, #5853 BEMNLRERECRTRME L bz bz, REN
L, 210 pgkeg FERESEHF T, HEOIEKTIA LIV, I RBE
HROMFRICH IR T —F VBEEL AT L OBEEE L0 RIBVEE
DETHRTD LN ERRENTWS, 210 pugke EEREGEHOHE 2 [T
RONT0 ng/keg REHSHOKE 1 LICESBEELE I FhEhoR S5O
21 lmﬁ'o%fmﬂaﬂﬁﬂirbx R bz, (B 191)
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@ 2 EMHEFAMER (T v b, AREORS)

F344/N 5 v & (M, —84 50 D) 12, 0, 21, 70 Xi 210 pg/ke &
ED OTA (BB 98%) & —ERMIC 5 EOEE T 2 FEEHENRETIE
MR OREBAERBEN NTP IZBWTEBEIN-, RBROFR, DLITIREEL
Te X 91T, OTA 1X F344/N HER CHES v MCBWTH LA RENRAMEEZT
L, (B8 191) '

Zv MIEA 2EHESh, OO 13 BMIIEE. 20%BAKEL
BEAEPFEHR SN, FRRUKITIE BERE Sz, SHEEZRZ
15 DTy +3S, 9 RN 15 MABICLEBENT, 210 pgke AED OTA
RERCBEWNT, B7 vy b CiX18~77T ARO/BIZ, D5 > M Tk 6~89
BREOEICERD 4~T%8D LT, —RREBRICERAR DR R»-oT, M
WENBRER CIEOLRESF ORBE, AVENICEEREERIRD LN
fehot, OTA BEIZL D REOHEME LEOETARY b, REEHE
THRENITENRERL DN, BHEEOEbidtkbredr o7, 0, 21,
70 R 210 pgkg AED OTARERH T, KTk 5 BHiTREDREAELE
BEIL 1/50 (2%), 1/51 (2%). 6/561 (12%) R UF 10/50(20%) ETMZEHIMR
FEDFRAEIL, 0/50 (0%). 0/61 (0%). 16/51 (31%) KU 30/50 (60%)

CThol, T0RV210 pgkeg FED OTA REHT, BHMIREL Sk
BEEDEERERET. THLTh 2051 (39%) KU 36/50 (72%) T
o7, 210 pglkg KED OTA REH T, BMIIRER OV M ES
BRI O BRRICED b, B LBORNCIET XITHRFE ORRE O
DX, REBEFELTHEML, 210 pgke FEREH CIIEREICHEM
L7 (0. 21, 70 XiX 210 pgkg RED OTA BEBT, ZhEh 7. 19,
23 Xk 26 &), 70 XTr 210 pg’kg FEO OTA #EHIZBWT, £FEHD
BOPEREROFEICERN L TWS B LN, ECLLET Y FDD 2
B AR b BTN ENOBRERT 15/23 (656%) KU 18/26
- (69%) Thotr, BBMEORALEELTWET v M, EBINCEET
BHIDE o T, BREOBAEE L WA, LRMCETLES
v MTIL70 R TP 210 pg/kg HRERSE TENLEN 3/8(38%) BT 11/15(73%)
ThoTels, mBICEBINT2T v T ERLEN 07 (0%) BRTR3/15
(20%) Thofze —HT. OTA % 21 pglkg BERE LIHOBES ~ ~
T, EFEEORAD M OTA % 70 X1k 210 pg/kg FEFRE LZFELRET
Holl bbb d, BRIZAARRD N 2hote, MTIX, Bl
SRS & B AR DS RHEBENL, 0, 21, 70 R 10210 pgkg FED OTA #5
BT, ThEh 0/51 (0%). 0/51 (0%). 2/50 (4%) Rt 8/50 (16%) T
bole, 7v MBWTOTA L LV FR SN AEBTHEREL, EICHEOY
CAREICEERS LT, OTA % 210 pgrkeg RERES LT » b Tlk, £34
DR ERIENRD b, ILIRRERBEORAEHEE X, IREGIEH
BIREED 4~5/50 (8~10%) LB 5 & 14/50 (28%) &@bsoic, I
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EEEOBMHREIZEE LTERICERT 30O ThoT, 13 BED T
HEBRT v FHNZ 9, 15 RTR 24 A OFEMRERT v B W T, 70 B
© 210 uglkg REO OTA R EBHOMEEIC . BERBIUIERAEDHK L EERD
BMEER R ORE ZRRAE LR (BREARIEX) BRdbhi, (B3R
191) ‘

JECFA IZBWT, Z® NTP BREHERIC>VWTHRM SN, T v MMT
B2 EHEBRBAEEEN, 70 RU 210 ngkg AED OTABREHTEN
Fh 16/51 (31%) KBTR30/50 (60%) THH, FNUTOERAERSET
ERABRBD bR ERERSNE, MT v bOBMIEEEAE
B L, 21, 70 RO 210 pg /kg BED OTA B#EFTERLTHR 0/50, 1/50
B350 Thotz, BRIRERL, @ToRGEHOETEDON., BERIC
I UCRAFEENEM LU M v Mo 2 BBRERX 70 B 101210 png/ks
FEREHETOLXFD LN, LBRBHEREL. £ TOHED OTA KL
v b 45~46% TRDH BN, OTA HEREOMBHI VEAERICEWRAESEE
Thol, BiZ. NTP ORBRIIBITAEBIERN LV Y o —&h, BEINAL
i BEANBAECHAEMRME S3 S AL M THB I EBERENE,
2 EERMBME - BB AMRBRICE T S HBFEAMETR & LT, EXZHMRE IR
RUTHZHROBIMI L3RBT 83 7 A2 b OFER L HBEE R
Wb, TOERE, M BICALRARRICERERLE, 16 B
BR O 13 BHRBRICB YV TRENBAE & 2 L RMEIZ 31T 5 BETH 2/
fa%e, MRS EOEMELR CRME BRI E Mo o R EERR O MmN
BObN, ZHhbOBRELI e 2 ERRBRORBSABAICHEENED L
N, BRADA =X ACEETAREELZ L DN, MERENIRET
ROBTER & ENT, SEENEBNEFICED S ZDIEIDOIEEHED
FEREEL, HELZERRRE. AREERAETRUCERERME TH
D, BRERMEIHIVES Yy FVCHEEBERD b, ERE (w17
/T hA—&—) ©OTAR, BRELHEETHEEL EHERMED
74%), BHMEIIBIEL V£ BD O, SIS BRI R
L. Bl CARICHET L, BELIZRR> T, ®HMLOREM 2R TE
FBRO LI, BN ERECTEZL, AN COREREELI GRS
r—2bbot, 2hb OTA CHEEIN I RAOEBHIL, EREEER
RAMETHD d-VERXRI o aRL R ECER SN BIRES I
BIBEMEIIER->TWE, KoL TERREEZE>ERIZ, 7=
Vv B, CERMEICHFRINDIPALELUER ST, 7EVUVFERO
EBEiL, X7 4 IRERBOLBEN L-MEMR b0 s#EESLTH
%, OTA 25 DNA ICE#ZERA L TWAWiEH b E 2 bhi-2s, JECFA Ti
OTA DEEDOHEREA H = AL, DNA & OEEHRRIFICE D0 E 5 it
TATHB EENTE, (BB 74) o
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NTP ORBRELE L, F 10~F 12 10R L, URRRICHT 51
5y N OBESZISE L Lz NOAEL I3 21 pg/kg 6E, LOAEL 3 70
nglkg BRETH -7, |

£10 HOVIRETY MIHFEAIT FELYAIZEBEXRBRY
FEHNATED LOAEL B 1 NOAEL
LOAEL NOAEL

7y M EGRMEMIL 90 B 62.5 RIEET
DEXRE IRV 16 »AM 70 21
B IRIER 2 £/ 70 21

a: 5 BABCHEROBS NTP (1989) kb (BB 191)

%11 tavr#yJAlﬁthmvuhfBwééwi%iﬁﬁ

OTA 5 &
(ng/kg f£H) 0 21 70 210

B A% (%) 0/50 1/51(2) 51/51(100) 50/50(100)

a:5 BAET 2 EMREENRSE  NTP1989 LY (BB 191)

+&12 Tbvb#vaL%%Ltm7Jhl&Hé%ﬁﬁ%@%&ﬁ?
OTA & EE .

(],Lgfkg I/ ) 0 21 70 210
JRIE(%) 1/50(2) 1/51(2). Co6/51(12) - 10/50(20)
- HEMBRRE P<0.001 P=0669  P=0.023 P<0.001
PYRZIYE <0001 P=0.669  P=0.053 . P=0.004
23 A (%) 0/50 0/51 16/61(31)  30/50(60)
EHREFEHRE  P<0.001 - P<0.001 P<0.001
2 YRF 4 v 70 :
B b P<0.001 - P<0.001 P<0.001
JRIE . '
FBOYIERs A 1/50(2) 1/51(2) 20/51(39) 36/50(72)
(%) - - o
ERMFARTE P<0.001 P=0.669  P<0.001 P<0.001
BYATAYIE  ppo0l | P=0.669 P<0.001 P<0.001

AP\ ’
a:5 AABT 2 FRBEMEARS  NTP (1989) LY (B 191)
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Y R 7 D 720 OEANIEHR 215 5 7= iz JECFA TiX. NTP o5 v k
OTA BERAMRRT—#ER VDEANTRVyF<w—7 F—X (BMD)
RO L Y, ERNZIENER SN, BREEN L LESERAICKHT
HEROEBRZHEE LT, #7 vy MNERICB T 2EE L BAOHAERER
B (£12) BAE-RBRETV V70K LEYRT—F L a3,

YIalb—va YIKERER#ER (EPA) @ BMD Y7 by =7
ver.l.A1(BR 19BAVLNTZ, HBHEONy 7 7T 70 FRASEE & I
B LUZEEEURADRAEED 10%BINZR LTO BMDw & %D 95%
{EETB&ET‘&;E) BMDLio OfEA, 250 BIO&ZVELFHE (/71— 3
V) BIFS LI 0EShE, EALEEF LD BMDy ¢ BMDLy
D%, BGRTAHEHEE L btk 13 1I5RLE,

I X7 OTA @ BMDyo 1 18~33 nglkg HE/A, BMDLlof 115
~ 25 pglkg R E/B OFETh o7, WE LIZEFN 19 & BMDyo /Bl 30
ug'kg HE/BAHE, BMDLio il 25 ug/kg BE/ A Thofe, LIz T,
RO vz BMDLyo fEILZ, BATORIM L 7o TNAB T FIIRBITHEEMS
P84 & L7z LOAEL 8ug/kg 1KE/B & b L, WEmEE R NE (PTWI)
BREDEDICBBT HH% A (Point of departure: POD) & LTEVMES
X2 b2hol, (BB 198)

#&13 NIPOEEMSDOH F344 Sy MBI LBREBEEREREICE DL
BMD,, % Uf BMDL,, & H (JECFA)
BMD1o ‘BMDLag

=FL ME o AIC  x2 P ughs BB/ pgke A
GEE A H
Full model -71.61
Gamma -76.36 0.02 158.7 4.91 0.03 30 18
multi-hit
Log-logistic ~75.57 0.06 157.1 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

AICHFHMEREREDOB TEF VORINERE, —RIZDEVEHSPBRBNEFALLE &R
5,

MW(mw)wrhﬁib(ﬂA%5&ﬁ?2¢%ﬁW%D&$~ﬁ@—%%&ﬁa
(B 198)

9 BMD FiEl, BRI L 6%XIE 10% TRENITERITNBE Ch 5 MR aTiRR B (R
Y- ) B EE LT L RBRMTE AEREECEEREEDERT— A ICESTAE
REFNMEESNTWS, BE-RGFMICEVW T, EENRBBEOSITA TR L XY,
REFEEEO-® NOAEL & LOAEL FEORE L LT EhE: (B ERDEE ST Y
7 ), BMD O FFR{E (BMDL) i, BMD ® 95%FEEMAMICHYT 5 FREERL T
%5, TRREZRAWSZ L, ZORBROEFAENEEZERICAR, BRUEAVF—7RIR
BREZBLRNI LZRIE (95%EAHE) T2 Licks, ,

10 EFAVORERREOERTHS pENEEII 0.1 LY AKX, RERNEVIELEEFAO
HEERRFEELLND,
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ERELAZBE T, ERPWICHIT3RBABBICOWVTI DHRICA
RIhEENRBREREL SO T L Ea— LR, NTPIZBITAF v b &
AnWi-RBix, BRAMRERS LTHAEREI RS, BHYENREET
BRAFERBDLNLTWAZ BRI, BMD ¥ DERICYE - T
X, NTP DT v b~D 2 FEMBERBRITE S BRETHDZ b, —H
L) OF[RER L LT /T RHEOREBMEZIT) 2L & L, BFTSh
7= EPA® BMD ¥ 7 ¥ =7 ver.2.3.1 IR TLTDEF /L (Restriction
BT AREND BIEEIE on BN off OFSAE) A WTHETLIEHKR.
LogProbit (Restriction : on) .}z T} LogProbit (Restriction : off) OWET
ABEE LTz, AEATETND S LR LEW BMDLyy 2HH LD,

" LogProbit (Restriction : off) £F /L7220, BMDioid 23.7 pgkg KE/
A.. BMDLio{Z 16.1 pglkg 4E/A CThote (& 14) "

£14 NP OREASOHEFML 5y MBI+ 2BERIESFRERBEICETLC
BMD,, R UFBMDL, it (BEm&XEER=

Power Slope BMDho BMDLio

=5 parameter parameter AIC pfE  ¥F wgkeg & ppkg KE/

. =/RA . H
- Gamma restricted 158.866 0.0263 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 ; 271372 . 20.7351
Probit not restricted  166.647 0.0005 36.1238 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 10,5844

'® 90 BRELSAMEE (T v b, EEOERS)

T ERBEOTAREN T v MNERICBIT 3R PAICEZIHBELHRIETSA
CH9 T, F344/N 5 » kb (HE, —8E 500) 12 OTA 28 0, 21, 70 X 210 ugrkg
FE/BORE (NTP X3 2 EFREBRTHNWONLZREERE) T, 14, 28
Xix 90 B, 6 BAR CTHRERORE I, MIKRER CRBEOHE R,
BEHECMLDR V7P F2vOLLtBERRRFTDOY VY — N
N-acetyl-8-D-glucosaminidase (NAG) FEMERENTH B BFZICLAL
7o Z L BBV TIRBERERTHRERS D2z, MiBBREICBWT,
70 ng/kg BEL OB ST, OTA FRIEBEOREM Th 2 BEMEES
B A8 DI FRARE [ B RAEARR I OMESE 8 & DL AFRD bl Fiz,
70.pglkg HELLEORERITIVTRER UREHRFANC R R 220 278
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AW b, T ORI MRS b BEABSH ISR b, 21 pefke
B/ R REHEOBRLFRIIIEER AN o, TOREKED NOAEL
X 21 ng/kg HE/B Tholz. OTA THRE SN A HREHEORE & [EEE
FRE DRI L MREEAA LN Z &b, BHE OITHBREMAORER
OTA DRBAMEICEERBREZRLZ LTV EELT, (BR 192)

@ 2 EMRHFAERE (S5v b, BERS) |

Dark Agouti 7 v h (#, —B£50C) 12 5 me/kg 06 (0.25 mg/kg ﬁi
E/BIZAEY) OBHETOTA%® 3, 6 XIX9NAHREL, 2EMEBEETH L
iz 0.4 mg/kg FFF (0.02 mg/kg HE/BICHHY) OAETOTA % 2 £
RETHRBESHERBRNER I N, RBRICIIATEEY (OTB % 5~10%
B, N=V Y VBV Y =VREET,) BAVWSRE, 5mgks Ak
D OTA B EBICBIT 3RBARIL 20% ThHhoTr, 6 PARERTIZIED
TR ORI A, 9 538 FE5EECIX 20 [T 4 FLod K-{RIDBIRRIT A A28
B S, OTA BEHETHRIESRAE S CORRYMIL, 35~97 B Tho
72, 0.4 mg/ke fAELD OTA % 2ERIRBEHZE LEBICEBANRREDONT,
Dark Agouti 7 v MIBWTIRESHELE L2 bhi, AERO OTAFE
X, NTP RBBROBFHAEORN 2HFICRES L., EYREIX 50 ugkeg &
B/ED LT Y, RSB T 20~30 pg/ke &E/H Thot, (BB 193)

2 FERMBENAERE (v b, BEERSE)
CF344 T o & (M. —BE6410) ZHRE 333 g 1725 % TiE 300 pgkg
KE/B. D% 100 pg/lL/B O AR T 2 48 OTA (OTB % OTA @ 5~
10%ETte, =V N rBES NI UREET,) REBERE SN, BB
D18 LA, F OTABREIL S ng/ml & —EDE L 2ol BHIEEIX
BETSHEBNLRDLI, EEAEBRFOBBICRAE L, BHAEX
BAONCBEEZICRELTHEE, BENY 3 DRELRTF—XNR 2 LicH
b, BIEEIX 1 Lir@Rdoh, AR LREL T\ e, 2EMICEIT 3
EIEBORAEL 256% (16/64) &U%‘ﬁmﬂﬂr DRAERIT 20% ThHolz,
OTA FER 5 OXIFREE (30 L) OFMIC B ANIAH B RN -7, BB T
5w hOEEN 333 g0 E TR NTP TR AR AMERERD Eﬂ%—bf%
D25 &5 ARD OTA BBEERE S, BHESE OR AR IREIR
ARSIZED NTP BPAVERBRORBREEREL VARCS P, (B
B 193, 194, 199)

- @ 2 FEERSAERER (Tv b BEEERE)
F344 7> b (—F 34 L) I 2 4£f OTA (OTB % 5~10%&te, =
VIVBEY NI =UEEET,) NREARESN, Ty F@ﬁiﬁﬁ 175 g
WZ/23dETO OTA BEIX 0.05 mgrkg E/A ThoTe, BRIZHAPHD
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NI=DiE 34 EH 4 L (12%) THY . NTPIZisiT 5 LD OTA
BOBEICRDEBAERBRER B0%) L2 Rdot, (BR 194)

@ 2 FRRNAKRR (T4, BHERE)

7% (ff, —F 35 1T 1 mg/kg fFNED OTA (256~50 mg/kg K&/

RIZ#8Y, EFSA OFE(ZHE 200)THX 40 mgrkg FE/H L LTWB) 282
Eﬁﬁaﬁﬁﬁ&’a‘- Ehiz, BRAERD bhkinol, BEHE 3 HABITI
W OBDRT7 a2 BV GEARME LEMRICRETN R EERCEE
DRRHELARD b, ZOBETETE T, 2 ERICIIFEROFMRNREIZ
EEEEIC A B, TR ICHEES LR BN A U, i L RE
O LRAREICERORBEBED b, BARERBOONRPoT, &
RERMEE X NADPH 5 R 5V 7 28 5B:%, LDH, G-6-PD KUY
ER—ATF AT 7 X —EOBEREERBINICET L, 2hbOBEEE
MEOIET ORFHIL, RETHY 2 RIS 2 O & &L‘Cu\tn (B8 105,
181)

(4) SFERESNE ,
W DOPOREZBEREIC OVWTORRBRTIL, OTA L2 EAL, F
v PRU= D RIZHT D RREFER UEABEN TS TS, OTA OF

AEEMRBROEIRbOER I5I2E LD,

£15 #55RELLAOEBRESHRBOEE
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Bvipfs | #&, £5 B#EE {ER "LOAEL | NOAEL | &Rk
(Bhibd | J7ik. HAM ) (mg/kg (mprke
fF:-3) : mglkg mglkg hE/R) | (hE/B)
: et {KH/H
wUA, | BESM, 0.1, 2 | -&2TOHERT .
CBA., BRI D, |4 BRI, '
EE(10) | iR 8. 9 (m—> SRS XL 9B ‘
B R -2 ic)) BRERTKRED (SR 201)
A, #ik 2 . A EimiEiE o & ‘
~14 H Tk & R RE,
v A, | RBAERME, 0, 2, 3 - BREEFERO | 2
CD-l. | BfE, HE (F | 5, _
iR 8 AHEI#E T :
1019 | 5L, 18 8 P ) (B 202)
Bzt BxH
)
v A, | BEFME, 0. 3 - ANRESE., 3
ICR. ¥ | ElEA. &
i % 10 BB (B 203)
Rkt =3 ‘
4 177‘\ ;ﬁéﬁﬁ\ 2 . *‘%’ﬁ%ﬁﬁo 2
BERE | BRA, &£ (BNﬁ?I;i()JO
EiEME |75 HB Z
WRE | ik (B 204)
A, )
iR .




EipEs | HR, B&E wER fER LOAEL | NOAEL 2 P CHR
(Sl | Frik. #IM (mglkg | (mglkg
BE) mg/kg ma/kg #H/8) | &®E/RB)
5k K&/ -
Fo b, | BEHE. SRUR9 - BEOBER KR 4
| Wistar, | EFR. & =l SLARIERICZ G C
iR =8 AHAM 2.5, 8~11 | H Ehiz, B8
(12~20) | 6#5 AR iR LR,
‘ 1.2, 8~13 | - BROBRED (&R 205)
HEiC ., TR T,
0.83 Xt | GRS EEE, B
8150 |BMOoFEHEER
Biz 0.63 | &, .
Sy b, | BERM, 8RU9 | - R, N/A
Wistar, | HHHED, BRI e, RRIREE
FIE YEHE 8 ~ 2.5, 8~11 | ¥,
15 H BRI
1.2, 8~13 (SR 206)
=)=t
0.83 Xit
8~15 H
Bir 0.63
T b, | FRAEEM, 0.25, - SR TRER 0.25
Sprague | FEHHEEA. 0.50, T,
-Dawley | {3F 6 0.75, 1, | - &TokERT (B 207
. iR ~15 B 2, 4 Xit | FROBI S iZ4EH
(10) 8 W,
Sw b, | EFEEME, 0.289 cHROWT IS 0.289
Wistar HA. 2,4, ’ —¥, ALP R}
F.HE(5) | 6 ik 8@ yGT EHEDHN, (B 208)
] - SEFHEAE
Sw b, | RAESMH 0,1 - BRIROER, M, 1
Sprague | WO, | AT
~Dawley | 4§ 6~15 (B8 209)
R H '
6~9)
Fo b, | S 0,0.125, | - 0.6 mgkg#®E | 0.25
Wistar, B, g 0.25, U ECHERES
FiR(10) | 6~156 0 0.50, ot BRIROE
0.75 A, (B8 210)
- 0.25 mg/kg 5
PlECHERBR
g, :
ok, | BAEFE. 0, 2.0, - S\OKERIE, ERE 2.75
Wistar, | HMHI&ED, - 2.5, BARELHAH, B
AR(10) | iR 6~15 2.75. Beal=F . Ak B® 211
’ A 3.0, 3.5, | BREE, /MRAE, B (& )
4.0 TR, BRER
&,
A o T, 0, 0.025, | - BIREE L £ 0.10
New HHIRE D, 0.05, BRSO,
Zealand | JE4E 6~18 0.10 Ttk (ZR 212)
White, R
()
Holstein | B E 0.2, - MEXIIIRIRFE 1.66
JJEE 3-6 , 0.75, TIIRED bz m
7oA H 1.66 o, @ 125)
(1)
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D wYzR

RS XIZT9HRA (ERERE 1BBETD, UTRL.) cDCBA'W?
A (—EE 10 L) [Ca— 2 MICEME L7 OTA 280, 1. 2 XiZ4 mgkg &
 ETHREINIREBHERBRAERIN:, FEI19RBIEEL, BER
Ul ROEFE, £FRREOBE, RRHBAETCICERI REIhE, 4
mg/kg KED OTA ##HE 8 Xi3 9 H BIc®RE LB 31 B MR DFEL
CREPEFNRFN17.3 XL 22.2% CThoTe, EFREOEEIZ, ARKENIC

WA U B AR 8 Xix 9 A BicEE L BREETCIIEN £ 1.0420.02
g Xi% 1.09:0.02 g THo 25, 4 mglkg HRED OTA 2R 8 XX 9 A B
RS LERETIZZEAER 0.9320.02 g Xik 0.62:£0.02 ¢ Tholz, 4
mg/kg KEO OTA #EBICRO LN ERRTEOEER, ik 8 XX 9
HE® OTA HEBETHMAL=TBZREFN 104% (7/67) XX 89.3%

(50/56) . /INEREREEDS 6% (4/67) X% 26.8% (15/56) . IRMREAZENS 6% (4/67)
XiE 16.1%9/56F N A D I T R OERHA 1.5% (1/67) Xik41.1%

(23/56) Th-oTr, JFOBIRICTHOWTEITEREZRIHER, HEEC
HECRT2EERBOONE, THEDRREPREE, HETOEKL
RO DOMNBRUOARE IDOEERETIC L 3MEAEZOAHOREEND
BrarEEIRE, SbiIX. KRB 2 AR ER 2, 4. 6, 7. 10, 11, 12,
13. 14 Xi% 16 B HiZ 4 mg/kg EEOD OTA ##H#IENHEE L, E 19 B
BIZBAERUCREBBEINEER, BE~ORBIIL2TOREHTHED
Lz, R 7 B BREH CREFEHOF EENN, &jE 10, 11, 13
kU014 A EREHTHERBRBEORD BRBO o Fiko R ARS
BT, BAEAE~OEEXALIIIRED b, (R 201

CD-1=wA (M, —# 10~13 ) ICHEZ I/ ERELTIES
% 26%. 16%. 8%XIL 4% %2 &A1 Bk % TP R OIERFICER S W
T. OTA DEFHEMERICIT 35 v/ BRZOEEBIT~ D, i
RS ABIT, 0, 23Xk 3mgkg KED OTA ZHEEBEHIEOHRE L, B
IR 18 BRICEFEhT-, OTA #5413, BEMOBHERICEE LA
CyoTe, OTA FEREBOBEMIL., WTFhoO X 7 BATHIETEIRR
Mofedl, 3 mgkg FED OTABEFHITBWT, 26%., 16%. 8%K TN 4%
DE VR BREEET AP EER IO OTA 5% 48 FERILIA
OEBEMOET L. FhERE, 4. 1 RO 14 ETh vz, RIEOERFR
L. 8% TR 4% D & 18y BABRELCBWT OTA BEICLVERICEYD
L7, OTA FEBREDOXHBEED 5 & 26% 5 v 30 BREREER 16%5" w\"
 JEABRECRRONRSRIIA DN Dok, OTA ORRKEN
EEHORMBRD S, %@%Eﬁ%i&/ﬂﬁﬁﬁ%mmﬁw&&%
ML OTA #EI LY ERERAZSRROEHREERLON, 4%DF >
Ny ERERE CIRUER CRICAROFHESRD bhi. (BR 202)

#14% 10 B B @ ICR = 7 RIZ 3 mg/kg HED OTA &Hﬁﬂfﬂp‘ﬂ&—a L7kE
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REENMEC YR (B 6IL) ORMERL, OTA ¥E5 LARVESN
LEENEETYRLVERCORL . ANEEOESIIFEICE 27,
FAE UT/MBEIZ OV T, 6 Bl T2 +0 VROV T 7RO ERNFHEZ
Tole b Z A, BHBREREIZEBWT, OTA KRB INFETIX, OTA
 RBEOXMBELY =2 —n B DDV T T REN SR, RSN
EEOFBRBABRERLTWE, (BE 203)

ZIAE/ERNE (Pdn/Pdn) ~ 7 RZiXREXRE (NTD) 2513.2 %D
ZETRD b, Pdo/+OMEkERZHE Listh, IR 7.5 BiZ 2 mglkg &
BHO OTA #EENEE LR R E RIBORBAEHEEL 51.6 %ML
o (BB 204) '

@ S5vbk | -

Sprague-Dawley #E#EZ » b (—BE 10 00) X 0.25, 0.50, 0.75, 1. 2,

- 4 XX 8 mglkg KEDHET, FiE 6~15 HE X THEH OTA VEHE D
BEEN, OTA ILL3AREETRBERENBRAHTHY., 4 XX 8
mg/kg EED OTA 5T, T ENEEMD 1 R 10 LASFET L,
PRIFRIN STz, 1 X0k 2 mgikg @ OTA #5-Cik, BEMICEIEIRE
R Lo T, BRI &z, 0.25, 0.50 XX 0.75 mg/kg @ OTA
B E T, IR 20 B BIC 0.75 mgks REBOREY CIRIROBRINERN
MU, 0.25. 0.50 XX 0.75 mg/kg B EHOBEMY 5 1FE 20 B B
OERERETary fu—A X D EEXEN-TZ, 0.75 ik 1.0 mgkg # 5
BOBEWH DERBIRIIBRERR T, BOLHIX. 2hEh 96 ILH 5T
i 28 L 16 G283 bz, 1.0 mglkg &5 TITETHMAR L T,
FOMOERE(E LTI, 0.25 mgkg BLED OTA HE5E CTHEKEN
2R OEBRCEESEHORRIERH ORI, (B 207)

Wistar 7 v b (HE. —8E57C) I 289 megkg FEDHART?2, 4. 6X
i3 8 OTA 2% 48 BRI EIC IR N 5 S hic BRN DT I T —F,
ALP ROYGT IEHESEM L, BFERAEP RO bz, (R 208)

iR 6~15 A B @ Wistar 7 v b (—8 12~20 &) @ 5 #iZ. 0.16 mol/L
REAKET RV OLEEE LT, ME 5 mgkg FED OTA 235aHFEOH
BEniz, FHOFEMIT, HIE 8 KUY HRIZ 2.5 mg/kg E/BD OTA
WERE, AR 8~11 B BiZ 1.25 mg/kg {KE/A O OTA 55, FIE 8~13
H B120.83 mgkg &EH/H O OTARERE, HIR8~15 B Bi20.63 mgkg &
E/AD OTA #EHT N OTA FEREOHBHETH -T2, RRDFIET,
Ty b (—F2000) ([ZEE 8 RTU9 B BIZ 2.5 mg/kg KED OTA Z#HEE
BO®s, YOUTEE 8, 9 R1UN10 B BiZ 1.67 mg/kg RE® OTA % HE[E
BORSTAIREENRBREE SN, 7y MVIETHE20 BBIC L&
i, SO 1LY OFRBUCFEREIRPo7, OTARKRER
AR L THoTh, HEOHRSRCHIRDHIC ST TRESNMES, &
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bEBER T, M1 DNk ORBRORIE, —RORRICKET 5
MBHGI, HE 1 EEZ0 OEHRIRE, BRFERUVEREEREORAIIC
R AREFESBED b, 1.2 mgke FE/AREL EORERT,

)ECDH:{Jf[LjfU\ WAEXREMERESE~NV =7 (celosemia) Babh, LF 6
X, FHOEELEBZLTWAGR 74, 205) ., AL A—7T, R
OTA % 1.25 XX 2.5 mg/kg hE/B O AR TEH b me/ke HERE L, £%
82 BRETCHERS v M BRI ARATHERBRAIERE I, FREICEK

 FLEBAORHES v bOFEE 4 BRCEFELTVETS v FOTEKR
CEFRIZRO DN, BEILRBAFERIIAD bhiah o7z, OTA % 2.5
mg/kg HFET2ERS LTt .82 B B oL DO HAIROFHEEDR,
FIER 12 XX 8%EA L, RUEET, HA 15 B BIZHED 26%I2KEE
ERBESI, 205D 40%i4EH 20 BETIIETLE, (BR 206)

Y14E 6~~15 H B @ Sprague-Dawley 7> b (—8£6~9 ) IZOTA% 0
it 1 mgkg FRE/ATROKBEL, R0 BRICEBLTEBMERIE
bnﬁ%énto fe RIKE DR & WIRE OBEMATED E:I'w‘_i» BB

AL REBZBIIR Ol >Tc, OTA DRBEEZ IR, Eﬁ%
FOBERE, BERESOIBHEIEREN TN 30 TF 6 T (20%) !
Pt (18.3%) XiX 2 It (8.7%) R/dbhiz, BEX iﬂﬂi@’%ﬁ,m%n%n
15 L 6 & (40%) Xix 3 L (20%) B bz, MERLEROH S L-

AFA=% 43.0mgkg BEOHRET OTA L RECHE T2 L, OTA 3
BEDOXREE L IZEFROFBR L2 o7, (B 209) ‘

SR 6~15 H B @ Wistar 7 » b (—# 10 &) iZ OTA % 0,0.125,0.25,
0.50 X% 0.75 mg/kg AE/B TREBEORETHIREFHEHRBRBEREIL
7. 0.25 mg/kg E/H LA ED OTA REET, BRI L TEFIBIRE
PR L. 0.75 mg/kg BE/B O OTA BREBETIZERICEAD Lz, BIRE
BELRERRLARKFLOEAS L. BROGEEIMX 0.50 mgkg HE/

- BUED OTARSH TERIZED LI ARGH . BEROIBBORER,

Z2TO OTAREHIZBWTHRIEF L THEML, OTA 0.5 mgkg K&/
A OREUETHREMICERERIEM Ch o, ARFRITIZ, B~ =7T
FEEORSRE, NGE, INEE. BOBH, FHEABER BTSN
ERBO LN, BRARECE, 2EDOEORZLEILE CHAE XL
g pied bhic, BBORFEITIX, KEE, /MRE, BRIR, 8%
BENED b, BEOITRE., B, MEUROEMEMBREIZBNT,
0.25 mg’kg RE/FLLED OTA G SNIERBEMOIRIRIC, KIE, FiR
OFRHEL R UCRME LEMROZEME, AR, BEEM, NHORE
é?ﬁﬁokmmﬁkoﬁﬁwkﬁﬁk@%éﬁﬁ@%mm wehto
(B8] 210,213)

KSR 6~15 B O Wistar 5 v F(—B 10 DIz 0. 2.0, 2.5, 2.75, 3.0.
3.5 X1k 4.0 mg/kg HE/H O OTA PEER TS Sh, ER20 BEK
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LRLUTEESYEBREMRE AN, OTAITBRICEERERVBSRDOEE %
B, 2.75 mglkg {KE/ALLEORBECRAEBERED i, Bk
W LELRBREZHOEBWENIL, FE6 R 7THRATH- . (R 211)

@ Dy
T4E 6~18 B B @ New Zealand White 7% (—& 5 IL) IZ 0.025, 0.05

- Xi%0.10 mg/kg KE/A D OTAZ ROV ETHRAFTERBRNER SN,

(5

0.10 mg/kg FE/RREHE T, RMEAERCEFRERICARRRBDO B H >
Tro BRIRIZIE, /KERJE. /NRE, BREDEEH L, BOREENITERT.
R E, BROEBERENCEHEERRUERORIERRBOFEAEREHHE
mLi, Hﬂﬁ R, IR IR OERRFERIREIT LD, H‘*EO)EFH@&U\%
gt _ﬁﬁﬁ{z‘zrﬁﬁf@w%@iﬁmﬁ:w&b bhiz, (ZR 212)

@ 7% -

IR 3~6 DA BOUY (BNVAZA L, M, —F 1) 1202, 076 X
X 1.66 mg/kg FEH/H O OTA BBAHZRES Iz, MENXIIRREETIIAS
nirhofc, (BB 125 ‘

) BinEN
iﬁ{z}?ﬁ'&?&ﬁﬁmﬁ%ﬁ%ﬁ 16 EURI1TIZE LD,

£16 FTUSEXFLVUAD in vitroBIEENERER

£16-1 ﬂ‘ﬁ%’&mb\t%%ﬁﬁ‘ﬁﬁ

RE TR OTA BEf ‘ RBHS & &Rk
‘ FEE i AW E i3 "
R ﬁ}gf 0.1, 1, 10, : : ——
ZafR 100 pg/7’ v Z v b S9 mix 1978 | (B 214)
zg | TA1537 —h - | -
TA98 U —
i@ | TA1536 | 0.5, B. 50, - -
g2k | TA1537 500 ug/ 7 L F v MATiE S9 mix - | - 1980 | (BR 215)
ZER | TA1638 -k . : — | =
TA1535 ‘ - | =
#wm [ TA100 50, 100, 200, P - | =
Zesk | TA1538 400, 600 pg/ Z v hFE 59 mix — — 1985 i (BR 216)
R | TA1537 Sl — b o - — : :
TA98 - | =
TA1535 -t -
R 1. 3.3, 10, o
gap |LAl00 33, 100y | AT TRUTZYMORRS L = L = | oq9 | (am@ 101
gz | TA98 FL— 1 mix I ,
TA97 - | -
e 37. 1111, .
2288 | TAL0Z, 333.3, 991.2 S w PR 89 mix - - 1991 | (BR 217
TR pg/7 L— b
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OTA # B

Ak £ 4iE RHEEL £ | SR
EHEfiz AvWicis g i H .
TA1535 0.2 pM/2ml nd | +
#m | TAL00 0.2 M/2ml o nd. | +
224k | TA1538 0.2 pM/2ml ggéé%’ggg%ﬁggm& nd | + 1991 | (B 218)
R [ TA1537 0.2 uM2ml | ; nd. [ — :
TA98 0.2 uM/2ml - nd | —
- | rA1535 0. 121, 403, | “IAEBSIFTIRIVER ||
& 1210 ug/=" Vo jﬁfif%m S9tT 5% FUmT “
Z25% | TA1538 -k (0, g;a. B R I - + | 1999 | (BE 130)
R TASE Ef)mw Y [= oA I S9+7 5% FoBT | . '
R B,
, Zy MBS 2 = Y — A AR
_— TA100 +NADPH+GSH, 7> Ml | — | —
10~200 mg/ | AE, F v MFEE GSH S-imis
gg FL— k SRMES. v hFFR SO+ 2001 | (B8 129)
TA2638 NADPH+GSH .t hCYP3A4, | — | -
‘ HRP+i88(bA%
&R | TAL00 ‘ 3 .
2.5, 5, 10, b kRS A B 3 HepG2 fRFE
;g TAOS 25. 50 mM/L S9mix - - 2002 (B 219)
TA100 - | -
TA102 . - | =
ﬁ ﬁ TA104 0.01, 0.04, | 7w MFWSOmix (AR Xt | — | -~
TA1538 0.05.0.1,0.2, | ¥ MMUSEIFMME OTA R [ — —
;gﬁ TarsaT 0.25,05 mM/ | 1 ¥ % ar—i 3> Lic L@ —— 2008 | &8 2D
Tace 71—k R 2202 [ L4REE) ——
TA1535 - | =
"TA97a _ — | =
.y Escherichia | 0.1~1000 5. . _ _
iii coli WP2 mg/ml 7 > MR 89 mix SR
-~ ﬁ WP _ | 0.1~1000 = . _ 1985 (S 216)
uved Z v HITEE 89 mix -
mg/ml ‘
ﬁf’é & cerevisiae | 0.1~100 5y MF#E S9 mi — | = | 19718 | &®E s
o | D3 mg/plate 1x B 219
nd.7F—¥®EL
Fz16-2 WEAEESEBREZAV-EBEFREALERSR
M A 9hTE OTAREE REBHERE L E= =33 iy
FEEIRIZA 7 | F
W )
iare | C3H=D - pSV.SPORTIacZ -
ggi AFLIRM | 5. 10 mg/ml — |2 memmeg | 1977 e
@ ¥ / | e, 222)
s <17 A 0.1, 0.5, 1. . :
gﬂﬁi L5178Y - | 2.8, 5. 7.5. Z v M — | — | *25mg/ml BAEiX | 1985 (fg‘g‘
‘_‘ TK+- 10.12.5 mg/ml | 89 mix Fopa s, )
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BB =7 OTA 85 i e F &Sk
) FHbich | & | &7 |
Wi
, - CYP1AL,
< 7 AR CYP1A2,
IRARHESE CYP2C10,
BET | #KRAE% | 2. 10, 50, 100 ;gggj — | . | CYP3A4iXOTA 1996 (BB
R | NIH/3T3( | mg/ml g = CLAEREHHE 223)
t k CYP » CYP2D6 KU
FEH) CYP2E1 i1 ER%
Lot
[ilipi32S
RER :
FrA=
(HPR 0.1, 0.25, 0.5, | _
T 224R ;f’”‘ 1. 2.5, 5. 10, | 2.7 PEE ) 003 | BW
ERT o |50, 100my | SO 21
V79 #bs
wiz
A3
Aiidkze
BER Fyrf=
(HPR [ ” ., | 85. 80, 187. "7y MTH (v | - ARAEBIEEIL
TR | e 483 mM (3F% | RUVEM S9 | () ) NIV RE R
BRT7 | oo I )] mix : o
ot - RENXBERAE L. 20
A) 2007 (22 N
BiELE
WRER |woRrU Y 8l mMBLE (—
(v |7a—< [3.81,188,438 |7 MER |y |, B9 Xik3~188
rua# |LY5178/T |[mM (3FEM)  |S9 mix mM (+89) THH»
A H— [K+ G fa B,
)
nd.F—ZEL
*16-3 WEAREMREzHAN-FEEAREHE
P ek OTA i3 RS 5% & BRIE
|EE R | B | F -
=
12 uM/L 225 A BHR
=%t - 3 Tz BB,
PER D (12 19 24 30 + cRx haTREIE | 1997 |BE 25)
sz osv ap P D OTA OEREER |
‘ HRERE,
. - 5~15 uM/L CHE
fetEtEd D, 20 uM/L
ITHREED Y,
- OTA ¥5% 36 FFfEC
EERELIRCED
NAREF— Bk,
,nga f3 SHE [ 11":’ 15, 20 + |nd |-%%ba7Reick | 199 (@R 26
i M/ h OTA DIEMILiEHRE
L=
HRBERIA T T A D
Boic L A HRBR.
TP TLTA
| kIR,

64




BER £ipth "OTA BB TREEER e i N
EE kB | ' | CF -
e
i is#;gégl%tf " - IR TR 2/ Mg
s | E RIS 3 " B ARk o HIAD, :
Y Hegjcﬂgfmﬂa 5. 10. 25, 50 : + 5~25 ug/ml T/ 2002 |(B 219)
TS lugiml (24 BER + |nd. [ZFTIMEEOR
) B ARERIE,
Jus {k 30. 50, 100, _ '
Py CHO #ka 160. 300 pg/ml . 1989 |(BR 191)
- B RE R SR
pag B0 v rEmSs | Cysemmer xR
oyt ﬂﬂiéﬁzﬁ 0.015 uM/L: e + |+ etk b S 1980 |(BR 227)
" : 21\ (BENIZE < &
B, )
0.1 pM/L 2B H R
(AR e P A LTI,
N T  BREsISEN, T 7
- m;‘mﬁ: B';/U 7’ 0‘1‘L0‘5‘ 1.2 + fnd. (AT—al ¥y | 2004 ((BH 228)
" ! “M/ > 7@*%71130
-0.1 uM/L © 2~3§.
2 uM/L T 4~5 {iF,
. Zj”l’:;; oas. sag. |77 IR | 24764 M iEHME
v O%E  E S9 mix ek, o
Bk |—V7IMEE §114.9, 247.8, ‘ 2008 (BB 229
HE e bVt 5324, 11490, |_ -  Loemom (B 229)
GRS | 24764 L |27 it | | - 532.4pMBLETHE
b 1) 89 mix ik
nd i F—yEL
£16-4 A2F4H5—45—RE
v H=fl OTA BB RS TRIE Lk i 2R
‘ I | & | & 3
W
B.subtilis N . _ (&R
508 =& oo 20~100 mg/disc 1975 230)
S80S #B& | Ecoli — | n.d. 1986 |(BH 87)
‘ B4 I EOkEE
‘ BTehdtwoy s R B
. |08 BB | BeoiPQ3T |1. 2. 4 mM + C (Trolox C) i%. OTA| 1994 (231‘)‘
‘ DOREEM,E ZEITH .
LEE,
___ |BALBlcHi< . .
DNA —% 7 AFAEE |10 pg/ml + |nd ____48 FiiERC DNA 1985 (BR
LT AR ) AGHE, 232)
F oy =—
RNDAR 25; 5{)‘ 100 200 + In.d.| - 200 ug/ml T,
DNA —#|—jpiinna, [H&™ g 1086 | B
SRR 233)
7 v MR — | nd
BFHINa e
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B A4 OTA BE FRRTE AR % g SR
‘ Bikich | & | A Bk
W E
DNARH| v kPR
- 5. 10, 15, 20, . . BB (B
(;j Jz/»rl; g:;é%z 25, 30 kML T nd | AR, | 2002 ) G
- 39 mix 1< DNA {8
: ?fﬁifff A XE# (0.001,001,0.L,7 v MTHESO | | &4, o003 | BR
7 o u4) MDCK #f& |10, 100, 500 pMjmix - PEERTEROIC—AEH| 234)
| xR,
- 2,5 1M Bl E 24 B
TEFERET. 7R
— R,
- 1B OTA 8
Foapf = T 500 mM/L B - TH
DNARE % ) 2 x AER, 2000 mM/L
(=22 b — BsE V7O + |nd.|CFpg BFETFTHE
T vieA) P i~ DNA {01,
- 24 B D 0.5 mM/L
LLED OTARETH
i DNA #HE3m
500. 1000, 2000 IE})?;%E;JE :‘: h&
Oﬁga' 0 f,,l '?Fig - EFROALIRIE| 2005 %E’;
.25, 0.5, 1, 2. AL
WML (24 R * ImM/L A L7 R
b= A0,
-1 FEf D OTA BT
A i 1000 uM/L THEEIC
](Jf ﬁiﬁff SNl + | g [DNA REORI, Fpg
7 ot )| B CV-L A | R0 Endolll 031z &
ke D 2 TOARTHN,
- 24 B TIX OTA i,
X 3 DNA o1
D bhihaik
A, Fpg MBIz k4
T ORAE TN,
-OTAI2X 5 DNAH
DNABEET v b ﬁ@i%ﬂl]iﬂ:ﬁgbb bEn#i
(22 v b |fismm |20 50 100 + |na P27 2005 | EM
7 e i wM/L | - Fpg R U Endolll 77 235)
: FET Cit DNA HEH
jiliy
=3 8
CYP2CO X : - FEFEBLHIM Tk OTA
,?Eﬁf{f i CYP3A4 126?52‘0%0&130‘ ERCYP2CO | _ |, [oE#EsEAERL. | | @R
7 o) RIS (h) it CYP3A4 - CYP2C9 ZEBC L v | 236
7 NIH/3T3 200 pM CHHE,
il
DNARE| e MRS | em
(= Ay b |BRRELE (100 WML (3h) £ |nd.|- BAZEDY, 2006 (237‘)
\T oA ) |HERE
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8 | EWh OTA BE IR WE F | 2BX

EMEbicH | ® | & ik
Wi-iE
‘ R CREE |
<24 R CIBMET, M
DNABE . REEORELD, :
(=2Av b ;;ﬁﬂfﬁﬂ@ ?;F’%d)me Rk 24 + |n.d.|: Fpg 21} EndoIll #4|- 2007 (ig.ﬁ
7 vig) ) ORI REIIEME, DNA )
: | DBERERE A - R R
B,
S BT 89 R E
. Chhb Tk,
DNA 50. 100, 200, |_
A g 0 100 200 U5 Lpmse| _ |, | Bndoll RUTRRie| L | o
F o2 A) 3 HK-2 #B5a H#FHE]‘) mix X ¥ Ekr) DNA 8 239)
., SOFEETD Fpg
TiIXAR M,
DNa#ECHO iy | i Y + na |- AEgmEOCBE, | 2000 | G
ACLZ » 4| . ’
oy | (O 1M (04 + |nd.| 1mM e, | 1984
A];E%ﬁ ’E:%H??Z 1, 10mM (4 ' (iﬁi
= MIERE | m : + |nd.|- 10 mM TS| 1084
ke
0.0000025.
- _ |0.000005, : :
TEM|FEET ¥ ) o00ss, + 0.025 uM B\ ETHI e

g -
DNA ISR ‘ nd. ey 1985 216)

AmMR |l oD 90

0.05 pg/ml
+ 1 pM UL _Ridimiess
F344 v b [0.01. 0.1, 0.5, 1 | pa (B :
FFAERE - |0.75. 1uM ‘ &1 0.75~1 uM TRV
FEH ‘ s, ' B
DNA 1997 =
AE +0.5~1 yM CHARE 242)
FHEER L (0.25. 0.5, 0.75. + na eI Hm
o2 i) 1. 1.5, 3uM DG M B R RS
. - ﬁu
e ~lo.0s, 01, 025
DNA 47 ;%E%%J: 0.5, 0.75. 1. 1.52 |+ ndl 1998 (? A
S WML (24 R - 43)
0.5 pM/L BLETHE£
T, T Ol TRk
FES (%R LR 10.05, 0.1, 0.25, éﬁgﬁgi DNA R
DNA & 8|l R4 [0.5, 0.75. 1. 1.5, + nd |7 S| 2000 (?Ea .
R |b66HET |2 uM/L (24 ) )
ol _ 0.05~0.5 nM/L @
. OTA BE#AICB W
, TR,
b b ERHEL -
ERERE | » _ + 10 pe/L CHARSE | (&K
i é }/ﬂ; ;&jﬂg 5~10 pg/ml . n.d. M, ‘ 1984 245)
ﬁ;‘.g@ 5 16. 50. 160 - SO FETTHROWE '
it s 10 90 s amse | | L | PR (B
43zt | CHO FIAE ég;) ng/ml (2P| ° .- t 1 500 pe/mlizdarazs | 1989 | ion
- ‘rin
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E S 4FE OTA M5 REEMEE e &® SR
EEkcHE | Z|#F 3
W
. |0TAZZ » b . .
kY | B Yo% 10,001, 0.0, 0.1, [ RHEHET | | | | .@%ﬁ 0.08~0.1 yM/L ooy | BB
SRS Kk 1, 10pM/L  |[laliERLE . P 218)
P 10 VUL CHEBZEEDE.
Whgkdeta (V) % <4 b= - Ml R R OB (BR
SrilazHL (7R 0.1~2 uM/L © 72h §lif . + nd. TR b= A DM 2004 228)
iii—;; 24 .8, 53.2, v MNEFRE | | |- 2476.4 pM 2K
IERIE | g smpe [114-90 247.6, TV SO mix . 2008 (BB
| s — o 15324, 11490, o e 229)
B R 4 UM Jo MFBR | _ | _ {5324 uMidiEkEE
fRa ks TVER S9 mix 1,
+ BB, — B, ndF—FRL
£17 2S5 hXLAD in vivoBinSHREBRER
OTA B, #5|,
e AETE Sy HAm FER kS | F BRIE
- ERASBR USSR ARk
i Swiss (1 ng/kg H, B LY '
/NETAR v A |, 14 BR e EF I ARE (1321U/kg E/B) 1994 @ 246)
i OTA OEEFFHICHA .
TUR L e CHASER USRI DRk
REMERE A H“giﬂgﬁﬁ 45 R + R#, 1994 &M 247
e K. ¥ g ) FEZICRE (10 mgkg EE/B) | A
g | X OTA DB FEICNAL.
, 0. 250, 500, P ‘
‘ 1000, 2000 » PRERARARIZ 35V THe Ay K & Yeathix
PeFRE [F344 5 g{k‘ KE 5@ — SORGEREOENIEM, AN 2005 S8 248
L TR e it HEZER L (DNA IEERES LAY (& 248)
e : BETHOENDIRE) .
P
06, 1.2, 2.4
4 [BALB/c i - B BEHEATIC ISV T A BRI IS Y
REBRAT byoy meke WE B | pamuy e, o, U2/ 2008 | @R 209)
RE [ [, 24 BRI %)
s °
vak o
=2 b 25, 50, 100
ﬁﬁﬁzﬁ ’;fx 200, 400 mg/kg| — |+ 100 mgrkg Pl ECHIkaEEN, 1985 (BHE 216)
H __‘_ﬁ RE, &0 .
3 e
DNA . BALB/c b 5 me/ke & - 24 REFEICHREE, EhE, JFIRT DNA
—AGHETN, [T ALLL BESEH L,
FAH Y Iggmﬁm ff‘ HEL B |+ e e me L, 1990 | (BR 232
Hik ' TiEL D BRWEENED LT,
DNA &, [Wistar 0.29 mg/kg &
—AgE, |7 b [E, WmEED. .
T D . —itls RS 19 + |- Bl & FTIR T~ AR UDRT, 1986 (BHE 250)
HE 10T (A
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OTARE, &5

e AMTE ik, R R B 2 R SCHR
- IFI R CHERE C 500 pe/kg LETHAR
© R TERY7: DNA 188, '
0. 250, 500, « BT 250 pe/kg BA_E T DNA R,
. — [1000, 2000 FREFEER L,
:f; _g;? §3i4 ;ﬁug/kg FHE, M| + |- FpgBiz X0 BHIZRITS DNAR| 2005 (B 248)
R T, 1 AR EXEM L, RERUERRT| -
b6 [E, 2B 2 Fpg BB D BN otz
- BB T 500 pg/ke SLET DNA 818
DB L. AR TR,
iy 7D, 008, 0, - Fog BIC & Y £TOREHTEME
veq ;ﬁé 0.3 mgkg #E/| + | UYTIEIC DNABERL B, 2005 (&R 251)
, EE B, &0, 4&8® cF Ly BOBBERD bkl
oty b | melkg W, 7 A DI, |
eiy’ e[l BEEAY. 7, |+ |- BT OTAMBEILEIF L, | 2008 | (B 252)
7 o [L4.21 B, - DNA 181%. . :
344 '
Lot g [BPY O‘SGNO.EF?E?E - BIREEHIEIH T SpEREEED
\ ., {delta 7 mglkg EHELREMAS BN, BRMSEN BN
wEETY s hﬂgﬂ\ 48131 T R DNA DRKRBRE RTINS | 2011 | (B 253
- « EEER ZEERLTHE,
o L

D BIETRALE
- in vitro SRER (F 16—1, 16—2)

MEEZAWRIZEAEOEBEARLERER (Ames BB Tik, REBHEKE
{LOFEZ b 59 OTA RBEOEEIRD LhiRholk, -

Y AERFEE S TyphimuriumTA1535, TA1537. TA1538, TA100,
TA98 4% TA9T #k# Flv Ve MBI OEREALTERR (0.1~500 pg OTA/
FL—F) OFERIE Ty FXEAsR S RS9 Xid HepGe #ia (&
h FEREAS A H SEESEAA) HSk 89 12 X A REIERILOFEIZ b BB’
HETHoT(BR 191, 214, 215,219), Wistar 7 v MIAEERFHEE 100
uM/L @ OTA & 24 BrREE# U728 OB3EK (200 nM OTA /2ml) 28
FHEOERERERRER T, S TyphimuriumTA1535, TA1538 Kt
TAL100 5 IZBWTHBHEOERBIB OISR 2108, RUEEEZRAWT
= XN 2B ORETIL. S TyphimuriumTA100, TA1535, TA97a, TA102,
TA1537 RO TA1538 #RICB W TRRIETH > T(B R 221), £7-. NADP ©
RbOVICTFF FVBERMLE~ Y RABHI /2y — AFEFT CERS
NIRBRTIL, S Typhimurium TA98 (408~1210 pg OTA/F L — k).
TA1535 BT TA1538 #% (121~1210 pg OTA/Z L — ) TIXBBMETH o 7,
OTA ZHML TV RWEHSET T, vVABRI /v Y —AROTIFF
VEEOFEIIIPDLTERETHo T, BELIT. BRIz nYy—Altk
57 5% FUBMKIER 2 OTA OB LSRR T R A 5584 2 "TAEMES
HBHRLEEZ(ZHR 130), BILAFLARXHLESHERXSL S S
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- Typhimurium TA102 %} TA2638 #:% AV /= OTA DERIEAEERARIC
BT, Fy bOFEE LLIIBHEOI 72 Y —AE L RFEVR— b,
Aloclor 1254 FH L IZF VAV TCYP ZBE L7 v MiFR 89 Xi
b b+ CYP3A4 # AW ABTER I LOFEIZHII D LT, BRITBEMETH-
7B 129,217),

KIBE E. coli WP2 BT} WP2uvzA #EF TN EERFE S, cervisiae D3 ¥k %
Bvwic OTA OBEFEAEZERBORER, S9 I X 3RGHEMEILOFEIC
PirbbTRERMETho T, (BR 214,216) |

MEYLIREE ML & AV - OTA OBIETFEAT ERRR T, L5178Y gl

(= ZABRY o EERMIEE) FRWEe TR Y 7 r—< TK BB
EOVIO MR (FrxA =—ANbRZ—BEMEARE) 2RV eR e
VFURARY RV ET AT 27 —¥ (HPRT) BREEABRICINT
iX, Aloclor 12564 THEE LT v T S9 i X D AUHTEELOFTEIT D
b b FRECH o (BR 216, 221,222), C3H g FHV\ - ERTERE
BV TIIBETHo=(BR 222), —F. £ b CYP (CYP1Al, CYP1A2,
CYP2C10,.CYP2D6, CYP2E1 Xi% CYP3A4) %A L7 NIH/3T3 ke

(= 7 AR IRBHETE A SRMARER) TiRBHEORRBTZDONE(EZR 223),
%7, L5178Y M@ E Avicv v R ) 7+ —< TK R R VT79 M %
- HPRT AT ERBR THRWVBENIRD am_ LT ABREPMESN
TVBE, YHERIZONWTESIL, choDMIRTARRETHERE
B2 OTARERLTWARERTHALERLTWAZR 224) .

- invivo 5RE& (ER17)

F344/NSlc-Tg (gptdelta) 105 » b+ (HEME, —F£4 5 L) IZ 0 XX 5 mg'kg
FBHEE : 0.36 me/kg H/H, HE : 0.38 mg/kg FE/B) @ OTA % 1338
LIRS L. BRICET 2BEEEIFAOIER. AERTEKE
EOBELEMIRD bhihol, B 58 L7z DNA $0 8-0HAG

. OTA SER S OXBEL L OTA REFH THEREN Mo, EEDLIX.
v MZBIT D5 OTADHERAERIC iDNA?é{ginE%fé LTCWBEEL T,
(BHR 253)

@ 2EHREERBREUVDERER
- in vitro FAEE (& 16—3)
b RY MR (BEEHE 6 4lchk) ERVWERAKRERRICEBN

1D £ ERNIZBIT 3 REFRERAERAFRMEZAZ BT, gpt #EFE K red/gam (Spis) #
oS AFT 7 —UREHRBRAEELIEBASA TS S v b, gt BEFELVR—F—EL
T, WIrSRNTSERER HEEBRTRL 7L —AT T ) BRHETE, SpielL 7z
YT 10 kb L TOREKERBRETE 3,
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T, REAROREROREGEOHEREVBESNEBER 227), £k,
vl oS E AV REFRERBICBNT OTA B TH > . (B
BB 228), V79 MIlER U bV L (R BN 1 £ IcERE AV ERE
GERERB T ThH o, WThOREEREERRIZBNTLT v b
FIRE U SO 2 L ARHEMHEOEEITFRD b 2d o =B R 229),
NMERBR T, OSV MR (v v URE/NEMKL B sAlaER) . SHE fi
- (NBRZ—IRESANR) RO HepG2 MM (& ™ AFARRRIE b deimiakk)
ERAVWERBRTHEETH o, SHE filRizEBWT OTA DEFAZHE R
R, MEALALY Y LARERR EIRICHEOINEE 7 7 Fr0BESHEER
#ZD LI, (BE 219,225,226, 246, 247) |
BRI A RS HRERERIC RO T, FFRSUR B IR S0 S9 mix 2 & b B
fe&ihie CHO Ml (F ¥ A == ANb R X —JIREEMaK) R0t 1Y
oARRRIENE e A PP TR LT ) L oRIRIC BV T OTA RS
HOBRTH-T=(ER 191,218,228), —F. CHO MR V79 Ml % B
W ltER B S R BRI T3 7 v MFBEE S9 mix OFEIZH1D B
TRERILEETH o (R 216,229, <1 PP Thd PHA THIE L
Vil S N OR)) //\ﬂéi&ﬁn\tﬁfﬁﬁak?é@f\ﬁ:mﬁ&atsﬁmt%%li‘-—'ﬁ‘i'tf;oﬁ_(%
BB 245),

«invivo 5\E% (& 17) .

Fx A =—ANBAZ—IL OTA ZHHIE A L7 Sk o s P As s
BOFBRIIBETH T, (BB 216) ‘

1 nglkg HRE/B OART 14 B OTA RERE Lic< v A0 BRMIE |
WA T AR T4 BRERE L~ 7 2 OB 8B R O T4l sz By -
RaERERBROMBR, OTA BYAKREEBERLE, <7 RIC OTA &
RIEFIZHBEAI CH DT ZAa Vv EVBXUIE S T A 2RARETEL D
hb D OTA OREENT, BRIz, (B8 246,247)

BALB/e = X 0.6 ., 1.2 Xi¥ 2.4 mgkg FEDHBTHERNRS L,
24 RFRIC LB U TRHBE L =B oREdF s, ARKENICES. W
Wr, VI BREUGREE VS ERERH &')B:nto (B 249)

F344/NSle-Tg (gptdelta) 7 » b (i, —#4% 5IL) i< 0 X 5 mgkg -
ERHEE : 0.36 mg/kg FE/H. M : 0.38 mg/kg KE/H) @ OTA % 1338
FIREE®R S L. BRICB T 32BEEEDFELN, in vivo 2B 58EE
BHERAERRE BE 4B ICEBARMTH SHENBAFRENIT,
OTA FE#R B DX RAE & T Spi BRFHEEDCFEREMB A b, DNA
DREVFRINTWDIZ ERNRTENE, (BR 253) ‘
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@ DNA RIBERUMEHE
« in vitro #HE& (& 16—4)

HEE AW SOSFRBRIZBWT.DNABEORERE L LTALS DNAE
FEERTHIEOhRho T T 5RERDT %Bnta#é#ﬁ&ﬁ%é
BHEDOHEIZBNTRD bhiz OTA OBREEMEZ. KEEL I Eick
D BG1k &7z, BALB/c = 7 AFHE& B & O CHO BB & BV 7=l
FERER AR D in wtro%ﬁﬁﬁwﬁ*ﬁ'%\ DNA — AP RD b TV D, (B
B 87,230,231, 232, 233, 254)

in vitro FEEI DNA S REERICL Y, BELZDNADEERT v MR
O v 2 OPREEFR, 7 2B M ic e MRE LR
BN, (BB 216,241,242, 243, 244)

< U ARRHESEADRR. CHO #ifE. MDCK #ife (f X BigAeffatk) &
U HepG2 #MRE VB invitro 2 A v W7 &4 TiRBHEORERIELN
To(BH 219,234,236,240), LAALT I FEYI VU DNAZY 25—

(Fpg) X FXZ7 7= Il (Endolll) {2 X 28 EBEHAAT D
Ay b7 v WNTEY VIO HE, CV-14EfE (P 307 E & —BES
SEAfERR) . HK-2 ffa (v HEFRESEMIRLE) 128\ T OTA RFEizL 3
DNA OEENFEIHEM Lz, £ V79 Mg e HK-2 MARIZ W THE,
OTA FBEIT L » THIIATEHEERE (ROS) BBINT5Z ¢ bRdbhi,
IhbORERIE, OTA » DNA iﬁ%@%tiﬁﬁi%ﬁ% LTW3Z & &TRm

CTBLOEEZLNI(BR 235,238,239),

NIH/3T3 MW T, Xy b7 vEAICL D RERE OTA KEH
72 DNA #RED#IN & ROS DM & DRICITHERIRD b /(B8 236) .
% 7= HK-2 f#i8% ROS DA B R P r—Th DHBAO N-7EF L
VAT AV THET S & DNA BENMER LIZ(BR 235,

b M RRE EEMR A 100 oM @ OTA Ltz 3EFfIE#E T2 = 2
v hT oA ORER, 22 A TCEE, 28V FATEMRTHY, OTA

. ME b DNA ERIETHECIIEEENRED b, (B8R 237)

- invivo ER (&R 17)

BALB/c <= 7 RiZ 2.5 ng’kg ﬁiﬁ@ OTA ZEEARE LB T, B
. ARECEROMAE AWET AH ) EHEC L 5BITO/KR, &E
24 BERI7%1C DNA —ARSHEIBT 23580 bz, BIECIE 48RRI, FFIETIX
72 BFfHEE I DNA —AGEMIEE Shis, (B8 232)

0.29 pg/kg ﬁ:ﬁ@ OTA 73 48 B[Rl &IC 12 BRE AR5 S 7z Wistar 7

12) Fpg 1% Endolll ix, Z#.24h DNA DRALENET ) VEET LS Y I Do
HEFEHRLUTHEEL, abasicsite B TED, oAy T vEAICXY DNABELLT
Bgshs,
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v b2 b, R EEERICHN énuﬁﬁ&o%ﬁ it DNA —Z&g{E0#r a3
AL, (R 250) ’
F344 5~ b (#) . 0, 0.25, 0.5, 1 XX 2 mgke AED OTA % 1

BRENC 5 B, 2 ERRHEERORE L, BKEE 12 BRRICEZLE, oA

o b7 oEAICED, R BBEUESEHETIX 0.5 mgke BELL LI

VI B Ti% 0.25 mgkg EEM OB ERIZ BV TRREENZ DNA S

BOEMBRD LN, 2Ay b A IBWT, Fpg LBIZL Y, B

B R OB OAIE D DNA #BECEMATRD bhiz, (B3R 248)

0. 0.03. 0.1 Xt 0.3 mg/kg AED OTA N 4 BREARE Sh, B
WE 24 RHBICEFREINTLF344 T v b (B @H—'Fﬂﬁ&tﬁ%‘ﬂﬁ@;’ﬁmﬂ@%ﬁﬁ
WTaAy v oA 2EMUERESE., Fpg [T 30BEMALAATEE

22T ® OTA AR T DNA BEDREENR DO NS 251). 0.5 mg/kg

FEO OTA 23 7, 14 XiX 21 BEEENEES S, BKES 24 BRE#RIC

PEREN Wistar 5 v b () 2BV T, I BRECEEBOMED

aRXRy TS DRERTIETHBETHoER 252)

(6) ZOfth (WREME. RESM

@ wEEH | :

RIR 7 ‘
Swiss ICR v UV R (#, —B£4~6JL) [T, OTA % 3~6 mg/kg FET
BEREPBEIR S 24 IERIBRICREED F— I U 2RIR LERR, F—83
S OTA DREICEFLTHED L, BMEX P L X, B DNABER
U'BMLR DNA BEEEO—BMHRE S, /M, AMEE, K, T, B
IR K O RAS IR RO b, (B 255)

Zwvhk

Wistar 7 v b (i, —B 4 IL) {2 0 XX 290 ug’kg FED OTA 75> 48
LGk 1~6 R, MEEORE S, 4 ARMEIC OTA 285 Lk T
v FOEEIMENTIRD U, BEEREKER, OTA ELEORR
HLABZEI Dol MO OTA XFERMEERICEE S L., 6 BB D
OTA BEITRB L% 100 nglg & irot, R 4 BRI ICIIMAROEEEF =
VHREEIRS L, BT AT T2V EEREML, X0 EE
BRILERETCTWS LB b, AEBEOBEBORBR, BEEABORE
BERD BN, (BR 256) _

F344  » b (M, —%£ 10 [E) iT 0 X 120 pg/kg /8 ® OTA 25 10,
20 Xi¥ 35 ARIRAIENERE S, BT 5 OTA OEARARbLE,
10 AEAC 20 BEMO OTABEIZ LY, KBEEE., MURUESBD 320
R I BV TR E o X IR S B4y © LDH R U'N-7 £ F/v-p-D-27
NaYI=mF—EOREEticey b X7 VFAFF—E, = F-Ca2
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*Mg2"ATPase, 77 =7 2 ) R_TF X —-ERUYGT OFEMERENL LT,
10 B MXi% 20 BR® OTA 5 TyGT &L, 3 SDORMEBICIVT OTA
G ORBEEICLE_FRIZEM Lz, 35 BED OTA #ETIX, iF&A
EOBEREMERRBELRA L LV E o, (BR 257) '
SPFWag 7 v + (#ff, —&£ 10C) oFE#n (128K RUEEH (27~30
PAE) T v M, 0, 70, 340 XiX 1,680 ug/kg FED OTA 7 4 BRI
HIER S Shi, BB 1,680 pgke HED OTA 5T, OTA R
EDOMBRCL~ERERRTERME S bz, OTA REHCHAE (b
PHREE R OB O JRAIER) DERFASEBD DL, BT v MO 340 png/ke
FE/BLEDO OTABREH L EET v MO 70 ng/kg BE/ALLED OTA #
EEIZRBWT, MR I ABRRENASL BN, (BB 258)
Wistar 7 & b (. —8 8 E) iz 289 ng/kg E/H @ OTA Xk OTA
EUOEEBRORAIR Dy —ThbB AT b= (10 mgkg HE/H) B
FAICEY 1 EBRRABRESh, BED N-XFNAL-D-TANRT XU
(NMDA) ZHF&EHT2=v b 2A (NR2A) KU 2B (NR2B) & %7
BORBEABRAR OGN, BROZEFRESNTNRELHBELTOTARE
Z v b TiX, NR2A R} NR2B IS B2 BS3RD bii, #5D NMDA
S LET Y —IRECEERRERICEE T 2, RASEICREYT B R
WEZ BN, AT =X 0TAIRE Y 6‘]%@: &N 3 NR2A R TYNR2B
WA EHELE, (2R 259 '

@ REEH
in vitro E%
b bR A B 4YBE L7 BARER % in vitro T OTA LREE LR, Bk

A P VADEETH S ROS KU 8-0HIG BEA E iz, DNA BEFEIC
ROy H2AX BEADHEME = A v M7 v &4 OFERIT, OTAIZL 3 DNA

CEESELTVWBEZEERLTOVE, HBEHITHS N-TEFAL-V AT
A > (NAC) THILET S &, OTAICFHE XN S ROS A4 L, DNA
EHIH &z, COK4 RUYWA 7 U D1 #rR_IBORERBRED L,
Cl HIRIEDFHFEL L bILT R F—VRABRDLNTE, ZhbDRERIT,
OTA Dt hREEMIZT 5 OTA OEMEIC, ROS #E4E, E{ki9 DNA 8
EED Gl MIBEROTH h— /zz’nfa‘%-bm\é EERLTWE, (B
B 260)

in vivo SE&
EAPZ
Swiss v & (#ff, —F¥ 30 L) I 0 Xik 4 mgrkg FPElD OTA N5 &
., RESEENSENONE, FEHEN,. MEBEE. BRY 5. i
Brucella abortus PiiFELRER U ConA %U?:’ﬂ X BIRIEY o RERD S
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BREBWTEHEEZEERD N ok, (R 261)

BALB/e =7 A (M, —F£8IL) i, 0. 6, 250 XX 2,600 pg/kg @ OTA
ZaiefEl A 28 Xk 90 B S S (0, 1, 40 Xik 400 ug/kg FE/
BIZHY), 250 pg/ke SR E@D OTA #5828 H B %11 2,600 pg/ke
K OTA #5.8T 90 H B ICBRERENAED Lz, Bigh o OTA BEIX.
REICHAELE, FERV) VBEERIC OTA OBEIT -7, AL
RENCEIIRD o s, 2,600 pgkg SO OTA 55T 90 A
Hiz, OTA e 5 D3t BESC L ~JEMAROBIZH B 2B (19 20%) M58
HoNT,28 BADMPIIIMBP DO T VU R ERICERIZA BN o T,
90 B BiZ. 250 ug/kg fABHL E® OTA 5 THBRICH TR -
JaTH5B CD4YCDSREDA B/ M Tk # CD4* & T CD8+Hilad
ZE OB RED B, ZHE OTA 28 T DB 0N b~EET 5T &

ETRTEELON.24 A RIZEE 10 [EO= T R 2 Y VHRMmE (SRBC)
 RREREAESE L, 28 B BT E AT 75— 7 i & Y # SRBC Fifk
EARPFANLNEFER, AERTFNRIAEEROBRTIARD b,
—JF, OTA X, A AL LA PRAHIAR THRE Lic~w 7 ADM
EPTEMICREERIES RhoTc, ZhbORRIZ, OTA BEX< TV A
DR EDHRFRIEL EL S, RIS OTA ILBZEOE B R TH 5
T ERRENE, (BR 262) :

B BALB/c~ VA (M, —8F 310 2, ZZRAT 2EMICHD, OTA
2% 0.18 CorEERE). 30 Xik 200 pgrkg fakh, BT 5~30 pekg BE/F D
OTA BIREIZ 25 L 5 ICREER S Sz, HARDRBYIT, £ TR
OREMICHE Shiz, BBt AaR 14 it 28 BEI LB Sh, AES
HRBEAER I, 14 BEORBMICBVWTHRBRER., WREERTE
NENOMBREIZIIFBD b o7z, 28 B B TR, 200 ugke fABO
OTA BEEOFEMIZ BV CTHBRER R SR RBE O EEic b~
TEFNEFN 20% KT 67%HEM Lz, 200 pe/kg BB OTA 58D 2H
Wi, JAE T Mo CD4* RO CDSHlla DELE 230 FREED REM I Hh~
TRUMERIC & - 7228, T MR ORI & OB OMIRE I ZELidsEd oh
Rholc, BREMIOBRESITHEY VRO A P T B EHER
R, 3V AT A (Con A) FRESEEMIADA ¥ — 1A % -2(1L-2)
DR, &Y VHRLMBRTY « VAGR PR IR 2 FAERISIE T
Fa2F4% 57— (NK) MEEE~OFBIRBO oI RPoT, BEMW~D
OTA #5413, REMOREHELZ I Lok, (B 262)

Zv b

=3 11 8 H @ Sprague-Dawley 7 > + (#ff, —& 4~5 l7_‘3) Z 0, 10,
50 X1X 250 pgrkg RE® OTA HEEH L Sh, 83l 14 B B 0RBMIzo
WTHREBEEHRRNSERE I N, OTA ERSOBEMICEILINTIREY
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EXRREE Lz, BEBBHRUEEMSICIWT OTA O FEE OTA DA
BiIZEFLTEMNL, LE2BELT OTA BEBHIZBITLI-EL BN,
REDY L BEERT OTA BEIC X VB Liedot, 250 pglkeg 1K
HO OTA B#EHTIX, REWoEEREAWEIRRIY > HF 4 F
(LPS)HIM DWW R N i, AR _TERICHEL L=, —F. 10~50
uglkg RE/BREFE T, REMpORMEE CBRME DO Con A BIEED
RS IEREIC R THERIZEM Lz, (B3R 263)

Sprague-Dawley T v'b (Hf, —8 4~5 L) = 1BMIC 5 EOEET,
-0 XX 50 pgkg ED OTA 22 ER1 2 B AR ORI PICKERES =
., BEPIIRIED OTA REREEShE, OTA ERSBEIIHERD
BEMWH OEENREMIIZERE S, OTA ITRE L TV RN REE,
HAMRER, HERRENRUHAERNBRERD 4 BlIZoEEINE, B
BBV 14 BE, 22 BEXIX 13 BITBIT 2 RBHGERALN |
7. XfFREE., MARIRERE, HAEBRBEHERUCHENZRERCRITAE
#. 14 FB® OTA MHIREEIL, T €I 4.1£0.8, 13014, 64086 &
' 860+100 pg/L Thotr, REMOEERRY v BREERICTLIIR
bohiahofz, OTA HARIREHTIE. Con A DFEIEDLL T, M
M OWFER S S A BRI L CERICE o7, SBEICA TN
PR8V A VAR THRAZ L. £ D 18 ARIZELISAIZ £ Y FF OHPRS
PUEMERE LR, JBED 10.7 £0.45 129 LHAERMBRZERT 10.0
+0.36 &, FiFEHOETRED bk, 13 BEICEBIT 2O NK 4l
TEHET, OTA DEEBRRD bRahotr, AR Tk, OTA DHAERIRE
riﬁsﬁ?mﬂ%u EHEREL, HEBROREIZY VRO~ A r P VHKIZE S
W REY S LTI TWa, (R 263) , 723, JECFA Tit, &R
BRIz oW T, E L OTA I DWW T O BEER e ho e L 2E L
TWBEBR 74), | |

SPF Wag 7 v b (B, —# 10%) 0OFE (128 ROER (27~20
A T v Mz, OTA % 0, 70, 340 XiX 1,680 pg/kg =T 4 BRI
FOBE L, MEHcL s OTA OREZE~DOEERRE LN, 1,680
peikg BERSHE CHBICEERETREBNAAON-, BAROERS
v FETIL, BCOEDIZBERTZ A —FORRBTERIo T, AED
340 pg'kg HEH/ARESHEERO 1,680 ng/kg FE/AREHT, T
L OTAFER S OMBEI LTI FEFE S 0 7Y » GO HBFRD em_o
(B 258)

T v POMIET ;ﬂﬂﬂﬂcotl::%'c I, AEEREHORDEZFER L. 1,680

ug’ke FEREHE THAIMNICERRBOPZED b, (B8R 258)

Wistar 7 » b (M, —# 10 L) 2 0. 50, 150 X} 450 pe/kg KE/H
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- @™ OTA % 28 BRI RKRE L, faEsttslBiEZEhic, ZORRIL,
OECD #A FZA ¥ 407 (1995 &) N LEBoTEmEhiz, &£TD
OTABREM T Yacl M (v VRV - YEEEABIEEK) TR 5 NK A
EENARKTFNICEZICRA L, 450 ngke RE/BREH TR, NK
MBI SEARIT I S s, L% 4 BATIC HRBC TRHE LT v OB
% FV T HRBC 125 B AR AR RBA SR, HEEAIIA
BIEFRICEA LI, MEHICHER TR o, MIEEEE THREE
MEIE. 50 pg/kg FE/BRERCOMET Lic, 7 n7 7y —VOBEEE
iX. 50 BRUN450 pg/kg HRE/ B R 58T OTA JER 5 DX REICEL~FEIZ

B Liedd, 150 pglkg HRE/H ORERTIIRA 132 -7z, REARRE
B2V T, MIRE CBBIC LR bhvahole, (BR 264) |

F344 5 b (M, —8E500) 120, 1% 4 mgke KED OTA A 1
A 5 EOEET, 16 BRRESEER, BRAREKENICHTER
DD R CERRRD DN 191), £/, Wistar 7w b (B, —#
10 &) = OTA 2% 5~50 mg/kg B CHERS SRR, Hﬁﬂf&&@) MV
NENORPMCEERTED b, (R 265)

=7 kY ~ :

=U LY (HERE. —F¥ 10~22 31) 120, 2 Xid 4 mgkg DO OTA 28
20 AR S S, OTA BEBE T, MR, IR UUBE S =/ ARHRRE
DV BRI L, (B 266)

=0 MU 0 XX 5 mekg FF OTA 78 56 H Faﬁ?ﬂﬁﬁ?ﬁ’%—éﬁ’bﬁ_f"%
OTA R E# T, Iﬁlﬂﬁtl:‘@ocl a2, BZ‘ZU\Y 71:27‘ Y BBRED LI, (B
B 267)

=9 R YIZ 0. 2 Xit4 mgke FEO OTA 2520 A Fﬁ?&ﬁﬁﬁ%ﬁéhf:fﬁ%
B OTA BEHTIIARETNCY L YEBECLET O G, IgA B
[gM 2 L(Z R 268), OTA 23 2 mg/kg FB T 5~6 HERE Shicf
R, FEMMEN D L (3R 269),

13 BEADIEEEIP (—F 15 ) 12 0 i 2.5 pg/fio> OTA BEHR &S,
20 S DEIRIC B CRERIBANEM Shir, OTA BEHTIE. BEsE
HENABRIC T 7 7 ) X7 BT [gG REZICHD L, IgM BE
BloHM L, R OTA KREESNEIMLM|ELE 1. 2 T4 Bl
=T+ ICBEMMEREE % BV SEREREB TIX OTA OEENIER
b7, OTA OHREI a7 Y r~OHFEI—BETHD EEZ LN, (B
R 270) |

18 QECD (RR3 b /I BAFHAE) b:{t%%wﬁélﬁﬁ{%wtﬁbhﬁbt 28 A REEMERBROT
APHARTAY :
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=T RY (—#10~2533) 1= OTA % 0, 0.5 XiX 2 mg/keg FIBIT 21 A
BUREER S L iR, OTA @5 OXBR L L OTA REHTIX, I
BRI VAIHE, V3R, MREE. 777 )XV ABEER R
EENES L, (B 271) .

¥

New Zealand White V¥ (—8 8[E) 12 OTA % 0 Xi 1 mgkg &t
FREEAS 30 it 60 HEIR & S iz, OTA B 58 CRIEMERENRTH S i,
Rt RE ~DEBIRD bhiahofz, (2R 175)

(7) EERROERFE :

D OTADEREL FS v RKR—F— ‘ \
FEMMEDCT. 1. (1) OFFCER L THS & 512, OTA BABEMWITH
THBT =AY P 7 AR =2 LTEBESND Z LB RENTE
. BERAA R IBIRG 2 OTA OEMIERIZ. OTA AT RME M
ORI FEOIAERIC S 5F BT =4 B A7 b2 X D MBARAT
BITT AL LEET A LWV IHERBEEINTHAZEE 138, 140, 272,
273, 274), :

. Wistar 7 > b (#) BREBRATICHFALEZES Y 7Y —%2E LU TRHEE
~@ [BH]-OTA OBRINSTARDL Nz, SEEANEBRSEMEIZIT pHS @
BEAIIRECEALRME, ~ LON—7 TR UESE T OTA DER
WD b, BERENE pHe &< 75 &, LROEMDIZHITEMRM
BRI BRI N Lo, ITMRMAFE XA 7T =32 7
AR—F—0 OATKl., A RME Tt H*V X7 F FEE@ERK
(H*-dipeitide cotransporters) 7% OTA DERMICEEL T2 EE25
NI(BRR 274,275) in vitro T OAT-K2. OAT1. OAT3, OATS iz &
k OAT1. OAT3 BT} OAT4 % OTA 2EtT A2 LB RENTWVWA(BR
276,277,278, 279, 280). £ 72, ZHIMES 7 HE TH 5 MRP2 XU MRP1
X, EALRAEOE N ENRTREAERICEELTWSRE, Zhibo
BN IEL OTAZEETIZ EBREBRINTHAEE 281), .
Sprague-Dawley 7 v + @RME &AL OTA & IRIT in vitro THSE
THE, KA ATP BSHBEEMICED Ui, ERETEOTHE (S2) &
UK (83) B A RS, OTA OEHEEBICx LEbRBSZMERE -T2,
OTA O Z DIEAD OAT1 KU OATSFERITH A 72 R FiIt Lo TH
MEhiez XY, OTA IREMREFRERED N bEKT =4V BikE
BEBo THEMICIAS LEEXN(ER 273,282) ,

Sprague-Dawley 7 v b (M#e, —FE4 5 L) ICBWTHFIE. BiE. Bl
+ZEE. =% BB, KB, DMEERCKBEREICEIT S mRNA ZEBE2H
~TfER, OAT1 KU OATS B BMERMICEER L, 7 v b LB 3
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LTy NIABIZSEL BHLTW(2R 283), C57BL/6 =V AR
129J =7 A OAT1 ® mRNA OFRBFERIL, ML YD bEHERS o203, OAT2
® mRNA OFBEIZIIHERTD b, OAT3 @ mRNA (22Tt
129J = 7 A TIIMEDF B HEL Y bEVWFKIRE R L7128, C57BLI6 < TR T
IRHEERS BN 0T, (BFR 284), Wistar 7 v P OBREZITB VT,
MR I L Y OATLIXGEMLRME DEITI2E 7 A FORIERIT,
QAT3 1%, S1 RS2 7 X v FOMEREICED LI, HET v MIEIER
BHLTWe, BBELERET v FTiX OATL ORBEMEFT L, 20F v MT
Ty ReFrERsEd3 2 itk oT OAT1 OREXEMLE—F, =3
FrA o5z OATI OFBRIIFEIET LGSR 285), bk
21X, OTA BT v FOBRBRAFT ISR IS TN L2 RRLTHY,
B RA 7 OTA OFERED OTA DREHICHES LTV LEZbRL(B
R 286),

@ O0TA DFEH A A H =X L :
FoWEIC OTA 285715 LIS MRERED b5, OTAILLD
RN AR L LT, OTA OFEMAEMIC X 3 DNA fNEO KRR U DNA
BESOERBEOIEZNH, IFREBHEOA =5 L LTBER PV X,
FERREE ORI Ay ADREAE L 7 b= 2D, MAP ¥ —EED
FINMBEDE, I hay RYT OBBIET, 7087 SREEEOE
AREZLN TV, UTRERLIETIENERLIE, ’

a. BIEEERNMAMEELTOAHZAL
(a) OTA DALBIEEIE & DNA tMAD R '

DNA Mk, AEESCHRARDERLETREIT I D ESE DNA K-
WA LTEL D, FIIMERRRIC X U DNA OA A EE X CHIIFE 133
RERDPFTHRIND T, DNAFIMEOERIE, BHRADIURIERE X
NTn3, OTA UiTEOMRFHIIERE DNA IHEET 202 oW il
eERBH Y, LUTICE LT, |
in vitro SER

NADPH, 77 % FVBEOFEET T VA, v b, UIFXRUTEZOD
BRI LB S 7 1 Y — A% FIV T DNA G RICE ST 3 OTA O
BHEMA LD 2P-RA P F_ABICI VARG TV, REHEEE L2
ZMHETTIX OTA & DNA OfFMEEEEISREAR Yy MidAh ool
A, OTA % CYP I~ N A% & — ¥ CRETEMT D ERAAH Y Fas
BB, (BRE 54,287,288)

OTA & DNA Xi% OTA & DNA £/ X7 LA F K&, Swiss <7 AX
1% Fauves de Bourgogne M7 ¥ DI 7 vV — AfEET € NADPH X

79



79X FUBERMLTA V¥ a_— F LRI, £RW% 2P-F2 b
S RIZ & ORI LT, TLC RICii Ehiz 24y Mt DNA 40k &
RS, ARy FMEERZEIC, HEE L DNA 2EE L L-HEAD DNA
N DTGELSERE DB AMEIE. 126 /30#K/10° Tdh o072, DNA D 4 DT
)XY VAF RERVWERS., ELFFERV I T2 2AVEEA AR
v RBRLBN (BB 289),

OTA. OTBri9XiZ OTHQ & A > % =~— k Liz WI26 #Bla (b Mo
X _EREHIREER) RO HK? #fa (v RS seilpakR) © DNA % fu - s2p-
KRR N TR L BT CIEA Ry FABRH EN722, OTB Lig#E L
I OHEIEHRD DNA L SW TR AR y bR Ehighofe, 2O Z 2 h
HEH HIX OTB BB REEZERRNWE L, (B 290)

2P-RA N T VETHREEINDI ARy M, ELTFTAXRVITT =00
C8 & OTA O 5 f(ERMBPE L THRA L7z C-C8dG-OTA TH 2B = & 2
EINTWDS, OTA CARKET I LBIEMEERIEIRZI D,
OTQ/OTHQ B LBt B EMRT 5, (B 139,291,292), OTA L X7 L4
YV RERESLTARBHTSE OTHQ, OTB &3k C-C8-dG-OTA KUt
0-C8-dG-OTA® BAERT 2 2 &3 NMR, UV RvRAR~T bz L -
THERINTEY (BB 139,292, 293,294), OTA & DNA % in vitro CHEE
b Le8e. ERERYIL C-08-dG-0TA Thd = &3 LC-MS Ik bR
ENT(BR 293), C-C8dG-OTA X, OTA B DNA %28 (L) A4,
A1 AL TR T F N FE L ¥ —F (HRP) /HoQ: DFET TA v
Fo2_X— hLERRBONTHRD ON(ERE 139,292), ,

OTHQ %M\ 7z 32P- R R b ZAEIC K AT Tk, REEEED 20
ST CTTLC LICARy BB b, TOMEN in vitro T7 & B3

7Y —AZIZ LD RENEHEIEERT OTA IABNAERARY FEF
L&D B THoZ & 25, OTA BRBNC X VB Eh T OTHQ & 72
¥, DNA &FHIMEZ R T B AEMRE L b, (BR 295) .

—F, BP-FER T, ERRORBETHLED, TLC LicE
L2XN35 ARy MIXOTA B F XL T DREW S F NS Eh e\ O ATRSHESS
HO, mHERTEAR Yy bW onik, OTA THRINT: BIEX LR
L L HMRBECRETHIELEILNTNAEE 296,297,

¥ /-, NADPH, GST, HRP. KB U R¥ L FF+—F¥EE KM L% CYPs
HEERER UL Z v b, b FOBBR ORI 7 = Y — A2 AT OTA Oft
$h % HPLC R UV LC-MS/MS 12 & 0 fi#47 L 7= 382 T3, OTA BSEDiEH:
¥/ v OTQOTHQ KM shT, 7 v MFEIZ oYy —sR UL b

W Faits T hevy, 77 bRy Co MOERBEFICER LAY
15) FA% ST =20 08 & OTA @ 8 IkEEEEZ A LTS LiciLe
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)

CYP3A4 % AVt R. 4R OH-OTA B U 4S-0H- OTA DD T ERH
é:mtn (BB 94, 130)
o, Ty MNFBI 7 n Y —a, ey ABRIInY—A, BTy
b%ﬂﬁi ruay—b, TuAES5Vr HSREEXL HRP FETFT
2P-;R A b T ~ULERTBH]-OTA # v iz in vitro RRIZBWT OTA &
U OTA HR3# D DNA AR b2 o (BR 94), 7v hX
it MRS BH]-OTA L3 L7 R, [BHI-OTA & DNA @
REEEIED BN T(ZR 134), '

in vivo SRER :

Swiss w7 A (#) 12 0.6, 1.2 XiX 2.5 mgkeg BREOCHET OTA 25
E#5- L, 32P-RA N T VERZAVWTHT R, B, FRE BRI
OTA #5- 24 BEf#E 15 TLC LI DNAIMEL ZE X2 BN A ARy AR
o, ARy FOBITBHETELBD LN, 2.5 mgkg BEREHT
i, 72 RIS E R IR O CREMMKTERIIC & 7 LV OBIRRRZ BT,
© 0.6 BTN 1.2 mg/ke RERSETIT 8 BRAZIC ARy POBBE— &4
D, T2RFMBICIKIZE A ENBEELEZ L LY DNA ERMER SN
tEZON, ARy FOBREL Y, DNAfTEKDOHEEIL, 7~40 fHiniE
1109 X 7 V45 R LR S i=(B 8 298), . |

OTA ##5EN/=7# (0.02 mghke KE/A. 3 BREBERE) OB
BEE W ONT Dark Agouti 7 + (B 3[H 2 5[, 0.4 mglkg KE/A, 8%
EOEREROY 8.3 mgke AE/H. 3 AR, BREEOHRE) RUF344 5
v+ (6.8 mg/kg RE/A, 3 B, BEKEOHRE) OFEEL DB Lz DNA
BV 2P-FER N T AOVEIC X BT TR, TLC ko> DNA {0k & 48
EENB ARy FOMEN, ZEEHE L LTAVWSLRE C-C8dG-0TA iZ
YT AMBIZED N, MBI ARy ML C-C8-dG-OTA ThD &
BEIN(ER 293,294),

2P-7RA FTRAEIZ LY BALB/c v~ A~0D OTA #5 (3.5~1056
ng/kg FE, BEROKE) Tho T, BRICARy FEEXRD LA
EDHENRDHD(SR 135), T HRK17 B BOSWRI = 7 X12,2.5 mgkg
FED OTA 2JEENRS L. WA 1 B EOREDYORBRERVEREZ A
Jo 2PRA R T AULIEIC L B ARy NREDMITA S, T BN 5.2/100K
W 4.2/109 X7 LZF RO DNA AMERARy SBRECE EHFHEINE,
TLC EORRy MIE#EEL LTHWE C-C8-dG-OTA ARy M EE AL

BIrRo bkt NS HERHBBE 135) .

- =7, 8P RAFTFAAEICL Y, ARy MNERBHER TERP o RE
L0 TIER~3 X 517 in vive Lkﬁ'éﬁ‘ﬂﬂﬁ:ﬁ’ﬁ‘i oWk HPLC
B LC-MS/MS TIIRER ZN TV,

F344 7 v b (K. —ﬁis[f_ﬁ) 120 Xk 2 mgrkg KED OTA7b=JE]. 5 [E,
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2 BMEEFIR OB ET 5 MMERRRNERE SN, Ty ME OTA R
#BE 72 Bz LR ERT, LC-MS/MS EE W 2P X T ULEEE H
WT OTA OB TR, RICHED OTHQ BSHBH &h, Mg,
B OFFE I X OTA X H S /=25, OTA O HEME R OTA IZREL
7- DNA fHERRD b zdoTz, (B 137,248) ’ :

0 XiE 210 pgrkg EHED OTA % 90 AR A5 Uk F344 7 b (B,
—& 5 L) QBTN 0, 250, 500, 1,000 XiX 2,000 pglkg EED OTA

& 2BEEE L F344 T v b (B, —F 3 IC) OBRICKIT S DNA £
RO ERZERMEFR LCO:-MS/MS EBIZL VARG LEE 299),
OTA DAEKITIIT B PEHEE R CBEIR 54T 2P-KR b T VLB LY
BRESKhEBRCBITAMMELBEESNDZ ARy MNEROERER 300,
30DEEFERELT, 7y MM OTA BREED 72 RERIC L ESZ, OTA
@ DNA & (C-C8-dG-OTA) X, OTA % 90 ARG LT v bR
s & A E 03 (RHRAIL 8.5 ~6.0 C-C8-dG-OTA/109DNA X 7 L
AFK), k7o, OTA % 2EMBLE LT v FOBEADL LRI S hisdo
7= (BRHBBSRIE 1.6 ~6.08 C-C8-dG-OTA/109DNA X 7 LA F), ZEbH
WX, BLEDERIX, OTA OBERAEZELFB~DOKEDOREFIT DNA
MEFBEFSERRN EERET 5 L LIEER 299) , ZOFFzoN
T. LCMS/MS D27 m< b 757 LD —2 X, OTA & DNA @ali:?ﬁ;f*A
BPEETHLOTIRARWENS REEL HA(ZHR 302),

F344 5 v M, —8 4 EICBH]-OTA (1 mg/kg EEIZHY) 2K O%
592 in vivoRBROBER, RE 24 FFRHEICHR DNA & [PHI-OTA OFf &
IR EN o, REBRX, 2.7 5 FFNE/109DNA X7 VAT K
Thol, MUY FZAERNT 2P-RR kS VB L DRI LT R

OTA FEEEORBRBITK L, OTA REBTIIA MRy FRENBM LIS,
IO EP-RA FTFANVETREENE OTA B#EIZL B ARy OB,
OTA EHE DNA TS LIEBR TRV L B X LNIW(ZR 94)

F344 v b (f, —F 3IC) 12 0 XL 500 ugrkg EO[4C]-OTA R E
ERRO#RESh, 72 BREGICERIhE, FELE SHE» 5 5L 7= DNA
ATDWNWT AMS (IEEESIT) I0& v UCEEZIE LHE. oL
PRELUENBRELES BEICL? UC BEORMMED NN
T &b DNA IR BRE (BRERR =3 fHE/109 X 7 LA F F)
LENTe, (BB 137), 728, EFSA T, ZORBREREZETT5 L TO
FIRER L LT, IZhORBR T OTA ZRED 24 IFMAEIC, DNA BEBEX
TWBDIZHR L., ZOREETHE[4C]-OTA % HEpEEE CERRE L
72 B2 IC DNA BEBES LTV A 728, DNA Hﬂuﬁ:w@@ém‘_ BEME

BHB T L EIEHE Lxcws (B 2000
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(b) OTAD in vivoZEREH

F344/NS1c-Tg (gptdelta) 7 > b (Iﬂﬁiﬂﬁ —FE 5 I0) I 0 X1 5 mg/kg
fRRk(HE : 0.36 mg/kg H/A, M : 0,38 mg/kg #E/A) D OTA % 1338
BREHRE L, BROFREBABZORERVERBEEARNER shiz,
OTA B EBEOHEME > HITR 5% 4 BB T BERENMEN IR DT
PLRAE EREMRIZT R b—v A, EXREMRECERIEESBD v,
Sy FOBREY DNA 2l L TLR—¥ —BEFOEERERET
REFEREPRATIER, OTA BEFE L IFREBIZERIADNRD - T8,
ISR B SREL T L7z DNA T, FERSBHCHT Spi-
EEFBEENFREICENMLTEY, BEABAFHENICRERERBED
TWBZERTENE, FETIE., OTA KEAREEROFEITZ DO
T RERUREABAFLCARRERFECRER 2P, (BR
253)s

FLIZA—7Ic X0, BBEIN BN FICBIT S OTA OERA =X A
2o FREBEZAMIC L VIS5 BT F344/NS1eTg (gpt delta) T v
MZFEARED OTA # 4 BERSES L TREERUTHES BRI 28R
BEFRESALRE SN, OTA 5L VBEEN B FRBENICREE
ML 70X, DNA ZEHETWHER (Chekl, Radl8. Bripal, Bree3
), FRERRE, DNABERE LN Lz Go/M S ILFR, Bel-27 7
N —BEFEORAIGREGT pb3 iR BEGFHETHo -, DNA_E
SHUBHE., JICHFERBR L ICEE L EBEFORANRFTEHINL TS Z

k&Y, OTA BEICX b MEIESFIC DNA ZESYMPAEZ Y, R
R Z N L BEERBRTREERNME L THS Ll Shi, OTA L X
A A MR R O Go/M #1E I B R EERA T ORI, MR A# O
FHEREEZTLLTRY, EAEHMAROFERICEELTWAEEZ LN,
(BB 303) r ' .

OTAIZ LV BB EA BV F R EOITHAMEIEET psS iR 5 EETF
HORFEIFEINZZI L LY, OTA OFET S DNAEE, 7R —
2R OB REHER~D p53 BS54 T3 BMT, psIKOgpt delta (p53
KO) =7 AR WEDEERD gptdelta w7 A (WT) IZ 0. 1 X% 5 mgkg
@ OTA 7% 4 BEAREERE S, OTAREIZL Y, WT =~ XRDOBfEIZE
13 pE3 DREPFEINS L BREREN, v VAORERBARAETH
% 5 mg /kg OTABREBEZIB T, ps3 KO =T ATILWT <= 7R IZHA~
TRIN-VARVEREOHENMENBIECHEML, RECHRDS
hiz, BRFMERBOKR., 5 mg OTA/kg MEHOBRIZBWT pb3 KO
T ARR WT =7 AT REBRER IO bipdo7cds, Spi-BED
B ps3 KO~ U A THEFICHEM L, EE 51X, OTARDNAD_H
SHUIMHEE I I AMFEMER 2 ZM LT DNA ﬁtiﬁé%‘%&?ﬁ*ﬂ“éﬁiﬁ‘éﬁﬁ&; _
D, p53 iX T DBET OTA DEBMEEFEMEAZIH LTI EE LT, (B8
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304)

b. FEEEEREIFABEELTOA N XA
(a) BRILR ML R '

OTA A in vitro B in vivo TROS BEAZ %4 L7 DNA. #2308
ROBEOBLEEI X RI T L RRESh TS, £, in vitro RO
invivoDa Ay T wEAIZENWT, OTA O EEKFHIC DNA BIEHNFE
HoNTED, BbIn=7) VEEIIBEENY ) S PUIERPR
L TERET 5 Fpg Xid Endolll LIz X Y DNA REOERZ L
FERIZ. OTA 2 DNA HMEOBLEMEFZERL TVA I L TR LTV

((5) BIEFMSR). OTAILLAEBLR P LRIX, BMERIZBWTIE
BREENOFEDLN., REBOTHEHRUBILA PVAFIL LYY
AT A IRAA=ZALNRT v MNBIRIZBITAEESRICEERREZE
T et ARELHD, ROSODEADERE LTI, Fe A4y, .0,
BbA b VRISEDET. NO AREROVESTH B iINOS ZEOHEMN
ERPEINTVD, £, BRITEK., 33 X —ERBEICHFET

B, BP-RA M FAUEIC L VEE SN D DNA [FIERRIL OTA %
Db DTIEARL, BEEBRLER (LPO) BRBELTWARREELEZD
h5, LPOIZX3 DNAHEL LT.DNAFD 2-FFHFLF 7 /3D 8
OBz & 3 8-0HIG RN ) i/ U 0mét DNA RO AR
CIZIREOERIESRMTH D MDA L7 =2 ORISIC & B35
HN T3, (B 235,305,306, 307, 308, 309)

. OTA T X BERERRLY OMETEMIZ W T, OTA & Fe3 ARz L 3
ROS FEANBBG LTWAHERD L —F, Festk 0BEASHEETR LV O
TEFNT ==/ OTA THREBESED LRI L LD, Zhbit OTA
DERTIIEELRWEWSIHELH B, (B8R 310,311)

in vitro 5AE% ‘

LLC-PK1 Mg (7 & BRTALRMME Bflark) % OTA OFET T
EL, BEX MVARENARLN, OTA ik, BEEHKFIC ROS 0
AZEML, 156 pM D OTA TRERT A LHALMC 8 AF Y 7T = 80
AEERRED ONERBRER THSD NAC TEoTID 84XV F7=rd
AR SN, (&R 312) | ,

BRIz BIT5 OTA OERAA =X A%RT/ESEHT HK-2 g% 50
nM @ OTA & 6 3l 24 FrfiigsE L. BRENLEGFREOLLBENT &

10 7= @ 3RBEEND b 84 Y /7= &5, ROS Ik 5 DNA BLiRE D ~—
Bk SRTVB, .
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iz, MIAETFRIY 6 RFRIEIC 83%. 24 IR 1 53%‘(&0710 6 FFfEI 1%
iz DNA OER{LAYREE O8N & iz ROS OEANHEM L, ROS DEAIZE
5+53 bar R 7ETEERBEEO mRNA B3 EESRD bR,
24 FFH121X, ROS VUL R UR(LE) DNA HHEOEMN & 3LITER{EX b v
xﬁtﬁ’w@ﬁ{?s?%ﬁ@%m# 8 BTz, DNA SIEr-eHERRR &0
DNA #5ic & ¥ BENHE SN 3 ARG LT H b 2 EEk
BFOREHALFIIBRHSh2bo7, (BR 238)

RL-34 #ila (> IR SEAEIDER) . T v MMREEEITEIR LS v
~ NRK Hif (EETALRNE bR B seiBiatk) % 1.5~6 pmol/L @
OTA L¥ET 3 in vitroRBROWKE, MERUVBLR FLAESICES L
TWABERY Nrf2 OFEHEE L £C, DNA OFRLAEEIC & 2L
HEMLOBEMAERD iz, Nrf2 BB OEMIEAITH D Cafestol XY
Kahweoll ZFWEETAEBIZ LD b D OTA OEEREFIEER D Z &M
B, OTA BB b L RzRt4 B4 EOH EEM’EFH ZRELTWAZ J: ol
AREN, (BR 313)

LLC-PK1 #ifa% OTA DFET TH# L, Nrf2 ¥ //\7’5@1’??‘1@??&
Ok 5 v AR, Nief2 BEFERCZ OERTH S GST RUYGCS £i#iE
FORBIKIET OTA OEERALR, OTA (25 uM) i, Nrf2 ¥
YROEOENBTL KT UVABEZET SV, SFREEGTORRZMEIL
(2R 314), RAMkE+FD ROS L1 (Za—3A b A I —THE) O
{ET2R OTA (1~25puM) I2k-oT, GST &/ AFFA L _N A H T —
¥ OIEHAE T A OTA (10~25 uM) L X > TERThE| & ém:(z;*ﬁa
315),

HEC293 fifa (v MGEBiEhflark) % 20 p.M @D OTA & 2 KBFREA
v FaX—1+TAE, T rarR)TEEMNMEZE (ATm) OBA. ROS E
E&U%m%ﬁﬁﬁéhko7u?f~AﬁﬁKiD\%%%K§Fﬁy
RV TRBFBRERIERAOEACERASTLRER, T FbaryFITETF

EER, FURATEBROME, A P RSEOHE, MALSITHRD 66 1
BOF R BEORREDIRDLN, OTA DT R -V AFHICESL
TWALE2 b, FiltwEThS NAC IX OTA 12k 3 ROS EAR
CATm OFDEIHE L, OTAILE DI by RU 7T XU ERRAFE
DIEE A ERBIWE, ThBEDRERELY, EH S OTA oFHEIziE, I b
AV RYT7ENLE ROS EARVOTR b=V ARELELTWS L&EX T,
(B 316)
2P-R R | FAULER VT, in vitro BRI} in vivo T, BMEA kAR
DNA ftIER Ry MERICRIZTRENHELE, FiltAIThH X
IVA EFIVCNEFEFIVERTYARKMBETHL ARy bO¥k
B Lz epmEIshTng, (R 317)
F D1, HepG2. Caco-2 ZEDEHME T v I\@Jﬁiﬁ%mﬂ&fﬁﬂﬂ
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5 B\ in vitro ERRIC Y 5. OTA DEHECHTHBILA kLA D
ERFRINEETIMARREINTNS, (3R 310,312, 318,319)

in vivo 3 E&

Wistar I v b (B, —BE 6 [T) 12 0 X% 289 ug/kg KED OTA 73 48
R 3 AR NS I, OTA#E 1 KHaETIC SOD KUh & F—
PEETENT R LEBRR, BEER, 7 V7 F=VERT OTA O RPHE
WEIHEL L OTA OBHEMABER SN, ZhOOFERIL, in vivo D
OTA BEMIZA—r—FF T R VN L EBIAEREEL TS Z P
ERELTWe, (B 156)

Lewis 5 v b (R, —B£20D) iz 0.4 mg'kg AED OTA 2 1 EHIT 3
EOSFET 2 ERRE S hiz, OTA OBZEHITBITAEER F L A0OBEE
TS B TRABRIA 2-ANH T beZ v RVR VB (MESNA) 1%
B ET5 &, BCEIT 5 OTA BEEOEREMABERICES T3 &
iz 2P-RWR b I NAETHRE S DNA B O EmERED L, —
F. BBRELERELLT v Mt OTA BEFETIX 6/20 ThHho72s, OTA
KU MESNA #5385l 8/20 TH 0 . MESNA i3S BE DR EHERDIC
RBEP RS hol, BFEHIL, OTA OE KBS L 585 A/ERIX
BpBAI=ALCLBEERE, (BR 300)

Wistar 7 > b (. —B£8[L) i OTA 7% 289 ug/kg HEOHET, &
PEMBOAAR VX —THBH AT b=23 10 mghkg KE/AOHETIH
BEISN, REHABRREDOKER. A7 b=V ORERTIXI OTA THER X
h3FERRUBEEAER I, (B3R 320

KU A L ROFEMET TR ) 4 FROTA DB RIETHEEHRE

- BEYT. RUA VT OTA 28 L. Wistar 7 b (B, —F¥ 6 L) I 289
nelkg FEDOHED OTAR 1 BB EIC 14 FEBAKEN#BRE Sz, OTA
 OHORETIIBROEEE Fu~a 4%y B (LOOH) o, ®yxi

FNEFA (GSH) MBI 254> (GSSG) METRY SOD &
WOETRALLNER, OTA LELRYA VERETEILIZE>TIN
LHOEPIE XN, (R 321)

Sprague-Dawley 7 > b (., —& 10 5) 1T 0.2 mg/kg §ktD OTA %
A EFARERS L, B, FREAURIEBITS DNA DAk, FEF T
BFA—NE (RSH). LOOH L _AVEURALZTF 4 —H-1 (HO-1)
REBFAONT, OTA BEHOBE, FFREURLI v m S/ DNA
PEKEKB LICRERAATERD O, DNABREFPEL TS Z L 2R

17 MESNA TR CHlF A — NV EREMIE5 2 L TBEA F LV AEZEE, LPO AR
HEEE,
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LTWe, OTA BEHOS v M OTA 3B EOXREICLE LT, B
EOHIED RSH S EXFGEICRED L, 2 ToREO LOOH AFEEITHmM
Lz, Z2h b0 OTA OEEBIIHABILFICHE LT =V 3-0-pD-F o
K (C3G) oFEEREIZIVIFEIEAT-, OTAREIC L ¥V BREOCHEIZE
WUTEMBSROEEZMET 25 HO-1 REEICHTE SN, ZHEH 11, B
LR D LR OTA DERICEAE LTWA L ER T, (BB 322)
- F344 Z v b (M, —F 500 12 OTA % 21 B XX 12 2> A MRk 51
LEMARPER S, HED 333 glz/5 £ TiL 300 pgkg #E/B.
£ DI 100 pg/lt/B O OTA #4&5 L7z, BEX bV AGEIZEET3
GSH BEBRTH Dy /¥ SNV AT A ERBER (GCLC), GSTPL,
GSTAB B} GSTM1 DI OTA HEHDO T v B THTh OB
BOWTHED LT, Ty MIRERFRE TG NRK #RE AW in
vitro BRICE W T L, MlREHELZECDIREL VIEVEED OTA i2Xo
TINLF 7 EHOBROMEBED bz, ZhbDEEFD DNA @
FAEERIC S L CREFRESEMS B EEETF Nif2 ~0 OTA D
BET v l\@]ﬁiﬁiﬂﬁﬁ}]@&tﬁ RL-34 #ifa (F » MAFHERRE SEMBAERR) %
FAWTHEAFER, OTA iX, Nrf2 & DNA SREEEOES 2 H L, N2
DESEEZIET 87, A UHEREGICE W T DNA OBRERERED S
W.DNA OB LIRENF SR I ENRTWAZ LR ENT, 12 2B/ OTA
RRELAEBEOT v MERICE VT, OTA R 5 O BREEIT T DNA
OEERERE AN Lz, RSO OTAILL V3| & ShkE
{biX, Nrf2 ZBEEOEMHFIC L VEEESNS Z LS, EETMRE AW in
vitro DRFRTRD b, U EX Y, FH S, Nef2 BfHlsns - &
AR o T, BEX DL RITRHT B MBROBBEIERMETFTT5 Z £ 23, OTA
DEBMERVRBADAI=ALTHE D LB, (BR 313)
Wistar 7 » b (B, —8% 6 L) 12 0. 5 ng/kg Xid 50 ug/kg EED OTA
28 15 A MBAHIR O #BE Shic, BMEX L XOIBE L 725 MDA RUH L
R=fbg B (PCs) DEENFFH T 50 ngke RERSHRTHE
@<, ERTIE, 5ng/kg EREL EOBET OTA I 5 ORREIC
RTFEZHEML TWEDR, ARRKISERA NP2, 2 TF7—¥E
U SOD FEHIZIRELIIR D bz hro e, (B 323) _,
 Sprague-Dawley 7 » b (. —EE60L) 2 0 Xi 0.5 mg/kg K&E/A O
OTA % 14 HERFIRO#EE L . BRRICK T 3 REERRERERE SN,
OTA #EFHOBRIZBWTHF 7 —EEEOET, SOD B LREET
GSH REDETRA LI, BMELA PV ABBEINZZEER LTV,
OTA #EHTIL OTA EREDOGREICHE~, BREERUCHEIIRITS
TR M= AMRBENEN 10 ER V3 FTHM L7, BlED MDA BB
WRfbIZ AR o T, OTA L EITHBEAEIO Y 2% 5 mg/kg KE
/BORETHRHEAROBZEET S L OTA D GSH BT H F— 3 R ~D &R
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BRI, (R 324)

OTA BERETRB{LEEDERLBETLIZ LIRESNLTWDS, =V
A (MERMEABE, —&% 10 PT) T 0, 0.05 XiX 0.1 mg/VL/H @ OTA 7% 45 B RS
BROBEENE, v RABREPICBWCRBRLIEE o5 MDA
DRERFEOCERICEM Lz, £/, SOD, h&# 77—, FArFxsd .
RAFH I F—E, TNFFF VR Z—B RV GST OFEMES A REKR
BICAET L, 0.1 mg/lG/B @ OTA B EH TIIERICET L. (BR 187)

Sprague-Dawley albino 7 > b (%, —F 10 IT) 12 0 XiX 0.2 mg/kg #d
$t OTA % 4 BB S L NOEARAICEET 5 DDAH EU'NO &
AEESR (NOS) BFE~ORENRFALN, OTA #EH TIIITH S B
NOBREEENOS 7 A V74 —AD—2>Th 3 INOS & /37 BORKEMN
BT, BRICIZEIZ NOS 6EBERT A V74— 20 eNOS KUN
R NOS [AZEWE % 4+ 5% DDAH-1 ¥ 2 BOBRRERIBDH
hic, iBLiERZ2EF 15 C3G 2RARRET I &, ZhbOEEIIREL
7co (BB 325) ' ,

—F. LT L 3IZ in vitro B} in vivo lTBWT, OTAIZ & BB kX
R RRFED LN oT=RELH D,

F344 T v + (B, —FE3IC) 12 OTA (0, 0.3, 1 XiZ 2 mgkg &KE)
IR OEER 4, 8, 24 R 48 K] B o ik, BFRE CHFIEF © MDA
% GC-MS THIE LR, Wi ho MDA BEIZ HHEMBTRD bhviaho
7eo FTe, OTA (1 mg/kg BH) 5%, B DNA 0 8-0HAG L~
L IAED bhizholz, (BR 326)

- 7y MIREEFMIRE T NRK fifg e OTA 21 v FaX— gL,
NO EAIZRIBER~OFBEBEHAER, HO-1 RINOS ¥ X7 E L
~L D OTA AEEFEHEMBED 6N, NODF 37 R DNA ~
BREBEPINTNTFrI U EREO= bR T 8= ba 7T =B
?JE&T:,%% OTA 114 v 737 BR 1 DNA O= b a{b&HE L =25, NO
DERMEE OTA KHEINTE 8= STV BB LERIES T,
OTA @ DNA ~DFEIZ NO IZBE LTWARNEE 2 b, (BE 309)

OTA % 0.25, 0.5, 1 X% 2 mgkg BET, 5 R/AB, 2 BAMFEDREL
7= F344 T v b (i, —B 310 OBV T, LC-MS/MS IZ &Y LPO
EREMIMEAEREZRFT2RBRAEE I, 7y MIRKEE 72 FE%
W EFBENn, RPICIX OTA oREMITHRE S hiadhot, B{EA bL R

D<w—H—ThHsb, MDA B 4-¥ FuF7srr—AAE00 DNA IR
7% 8-0OHAG. 1LA-TF ) F4ELTF ) vRD 1L,N-TO8) T4
TT VIR OWTER LEER, OTA BEIC L3 BlEE TR
BT S b OMINEDEMEIRD biiedol, (B 168)

F344/NS1cTg (gptdelta) F > b (e, —F 5C) (2 0 XX 5 mglkg
SRSHGRE : 0.36 mg/kg fAE/A. M : 0.38 mg/kg AE/B) @ OTA % 1338
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RUESERYE L. BMSENABASICBIT S 8-0HIG ZHE Lk, JER
ERROBREHICERED NN, DTy MTI. BENEAE
BREMIEGRFREBBOONTWAZ & LD, DNA ORETRIZITEME
A RVRIBEELTHWARNWEEELIIE L -, (BB 253)

(b) #MERAEARHHBES
invitro 548 ,

THKE #Bl (b LRI SeAIIasR) % 0~50 uM @ OTA & 12
FREISE 24 BEMIESE LR, 1 M UL EDRE T 24 BFBRICAEERM
OB MR CRARKFEN TR F— A0OEMARD bhl,
OTA ALIBEFTIX, ZEREKEFE T EREMENTED b, REeEDR
SEER R TRES BB LBEI N, EXEE SO REEREEIT 24 HERE]
%12 OTA FELE O RBETIX 1.97£0.16% TH o 7zDIxt L, 10 uM BTN
50 uM OTA LB TEFNFI 4.36 1. 15% K 7.25+1.16% L AEITHEM L
2o 10 uM Ll ko OTA BEEETIE. FAIBEMRUKIICSH 5 Mg 0E
BRFEICED Lic, oF 2—7 ) v OREMRBIEEL Y, OTA BiHER
FEREEEFELTWAD Z LR EN., in vitro lZBWT OTA PR EKREN
CHNEORREBETEZ LNRENL, —F, MBRAEFICHRS NFB
YT ME OTAR X VM EN TV, Zh bORFRMN L, EH HiX OTA
ERSEEATER 2 FRE L, BRDEOFM S BY~OBITFCEERDS S
B XMk il 5 HE Ei %ELTwéaﬁxmm%%3m)
V79 MUIAXIXE PRMMY 2oSMMIZEV T, OTA RRemRERER

IR B RS FRBRRBE WMNERBR TIRBETH o728, ZTh bl
% OTA L 3RFIEEE 5 &, WL TEM L e d R OB SBIc AR
WAL - e ERNRED b S MRESHE LM Lz, Zhbokk
£» 5, OTA i DNA HREOMBRAMEREL TV LELbNE, ¥
Te. VIO #ifE % OTA & 24 Refik L7z & & 0 ICs OBREIZ BT, OTA
MRBRAPICRIETEEE 7oV PR MY - HAVCHASEERE,.
Go/M HADBITHERHEZ SN, DNA OEREEIRD bR ho T, (B
FR 224,229)

CHO ##ja# 0, mzosxmlmMammAkﬁﬁﬁék E QAR
oA 5 B BARTEEOIT N Lz, 0.05 mM~1 mM @ OTA FBTHE
RRTHOBIERITE VT DNA O b oNZMET 5 Topoll DIFHEN A REKTF
]} ﬁ&bfmt_ein(ﬂamﬂmﬁ%%mibfwékﬁMéhto
(ZR 240)

MKEﬁﬁ%O]_51025KimmMaNHAkﬁ%T6&EMM
U EORETHADGHOBENBD B, 25 uM LI EDBE Chligkife sy
EORERERE O b~ 0 ORI & B RS R D58 & $hiz,
REEOBES N7 HTHLER M OT EFADETHEE w&nto
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BAeYR— AV TRAELEENE R 7 FARIESESR (HAT)
EHENY, OTA OBREREMICET L (IC50=24.5 pM) ., MiskLE 5L #
ELTWEab -V OFEICSEYL SR T3S H3Thrd B0 Y EMEM
Wk, X Pro7TEFALIL, EEEEELEZFEL, HR5%. DNA
DEESICEESFEZRI-LTWAZ ERabTEY, FE HiX, HAT
DFEEN OTA O—KMZHIRPUER TH '0 . TR ERAMERICES LT
WA ELEZ T, (BR 328

OTA X GES-1 #8f2 (b MARIRTE/CE RS L R ARPa i Sl Aatk) 1T Go A
BEZHE L, GES- 1% OTA & 24 iR 5 &, MRBEHEH
#4-% Cde25c, Cde2 B4 7 U v Bl OF A7 HRBBIHE S,
Cde25¢ BT Cde2 DV VB LR EE ST, b DR, G HBERTE
EEnD LEZ b, MBREEEUHRAETFICES T2 MAP 7 —F

(MAPK) 77 2V —#/3—0 ERK RURRSN S 7 FAsEx —8
38 (p38) MFEFH%E siRNAIZ L VT2 & GBI H S MROEISH
ERCED LieZ b &Y, OTA ORREH~OEBRIZNOOV T IV E |
FLTWBEEZLRE, (BR 329

- OK MK (AR w3 A ARRE) . WIZ6 MKk O HK2 fifa s Av

T-OTA. OTBr Xix OTHQ 2R EHEICRITTRENRALNL, OK#
Bzt LTk OTA. OTBr, OTB & U OTHQ DOEICEENGE . WI26 #
fizst LTt OTA OoFEHRE LML, 2T OTBr & OTB REREE,
OTHQ 2 /3B MAFH b7, HK2 MARIZX L Tid OTA OAIZEMEN R
Whh, (B 290)

in vivo SAER
F344 5w b (H) 1221, 70 XiX 210 ugkg HE/BD OTA %, 14 B
Xik o0 BRE (5 HABERS) MAlRORE L BICFREER L, EER)Y
ThEA L PCR 7 VA CRIRAMROERSRCBL2BETFOREL.
e, RERBEEEROY = AZ 70y MECEESY v BORE
BB, #5590 BHIZ, 70 pgkg HEUED OTAREHTE RS
ZOTEHIMEEFE (PLKL. Aurora B, Cdkl1Cd2 W1 7 Y2 E1 EDHA
27 V. CDK BHZERF, Topoll, #/3A ' 4) 2 OTA IZ XV BRICH
L7, 85 14 HB® 210 pg/kg HEOD OTA #E5HITIL, 90 B & i
L TREREENRE S IO BEFOERBRENBD bR, 70 ngke
- REBEBREETIIREDL Nk, BEFRAOELE ’é{tb\ BEsE
ShHE DAL RAMEFIMICIIT B 2 /3 HFEB (Cdkled2, p2] WAFUCIPL
Topoll RUY A V) bR ERBEHLBERITEF LLELPRDL

18 £ X b H3 U2 ED NREWPE SBERORA VA=
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N.AuroraB DF—45 o FThHBE A M H3Serl090D U BN TIE X
NTWEZ E2b, AASEAROMIICT H# h—Y ANFEI LTS
CLEBTFRENTL, INLORRLVEFLIL, OTA IL X BFHBA DM
i, BRASBOBE L REKOFEEHEOERE R BETFE & vV E
ORERENBSHIEINDZ LE LT, (B8 330)

F344/NSle 7 v b (H, —B 10 IE) WEBARETHS 210 pgkg &
B/BD OTA % 28 HRIR OB LT3 L. BRI BRI, M
BEOT R =V 2RO bR, BB TH 5 EREENBIEI
B D HEREAL~OFEE A ER, OTA REFTIE DNA BESEIC
%5 Cde2 RUYH2AX # o /%7 BOMEEAIC 1T B8O Go/M 1
DOBAITHEICE ST S Chk-2 Z 7 B0V VEMEBED b, BEN
RBEFRBEBITOBE. =2 552 D (Ubd)DBEGFRIENEZIHEM L
TWe, Ubd X, MHADHEEF = v 7 RA  MZEETHD Mad2 L7
BETBIERTENTBY Mad2 2fAE T3 Z i X Rk Re ekt
FETHEEERTREINTNA(EE 331), OTAREIZ XL Y Ubd D3RI
MEIDOHZ T GBI bRDLEZ & LY, BELIL, G HliC Ubd »3
RAE VI BT, G HICEE MDA E Y FAF oy ZRA Vb
ERWENSERE L CThaEREESE2HE L, OTA DRIFAERICHEEL
TWAEE X, (2R 332,333).

(0) %@ﬁﬁ : |

NRK-52F 4144 (T v b:&ﬂﬁfﬂ’r’%%ﬂﬂ%ﬁ) 100 X% 1,000 nmol/L
RED OTA Z %875 &, LRBEMOIERIEIEIC X 5 MRl &
U7 AR b= REN2E, BEOREEREICHTOELBRHERE I,
OTA i, KIEv— NI —ThH 5 NFxB OiEHL, BEED~—I—Thd =
=T RWR T EEMBEERO~— I —Ch Do FBHT 7 F 2 DER
BT L, £, BEEENIC, sy 7 FagliEs—Echs 1/2
(ERK 1/2), JNK 2 ' p38 LB E L1, (B 334)

b R AR R O SR A IR o R AN 2 AV T OTA
PERE B, ML 0.3~10 nmol/L @ OTA A8 2, 5 X3 14 B[k
ENnie, HANA—E-3 EERORLDHEMER, ThERT R F—V AR UE
FEMRRDIRE & UTHIE shiz, REEMRRIZ, 7 A —¥-3 & LDH #H
DI LT, BHEFHR LV 10 FEVESELRL, EEE (0.3
~10 nmol/L) @ OTAIZ 14 BHZEZETAZ Lz kv, MEOIEK(LIRD
bl RAEHEARSGEEMIC NFeB B0 & T RE D~ — 2 —T
bBAF—TF ML ROR7 4 7uR s Frounfmliz, (B8 334, 335,

W R b HI I EO N RSN 10 EBOEY v
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336)

OTA ILL BTV =RT 4 v 7 RBETFRRAOEILECY 7 FIRER
DZELA, OTA OERAMITEE L TWAZ L 2RRLTVWARERD S,

F344 5 b (H, —BE 4 U0) ITHEN 333 g 1225 % Tk 300 perkg
KE/B. 0% 100 pg/le/B D OTA % 7 AR, 21 AMIXIX 12 2~A iR
fHRE L, BRICBITA&Z V1 7E%F—¥ (PKC) RUE A M F7E
FF—E (HDAC) OF 7 BORBENFEIbNT, OTA FEREDOXR
BELLE LT, OTARESEETIE 21 HHLKBEPKC 0V VBMENFEIZHEM .

L. PRCOTFTHIZFVEFTHS ERK 1/2 EOIEMHL LB L T,
A va ) ERERT1ZAE (IGF-10) & IGF-1icko T bsh
5403 b=V VEEB KIS F—E-1 % (PDK1) OZEHMA OTA
BETAABRV2 AETRDONET b, T b PKC O EFGHE
ALTWATHEERER b, £, OTA RSB T HDACS ¥ v /%2
HORRPEE SN T, HDAC BEROFEHEHPBO LT, FEDLIL,
HDAC3 /- L7~k R F VBT 2F A GIC L A BETFREMEINS 71
EEFEME L, S, 7R P RMREEE N LR BAICEE L
TWaEELTZ, (BR 337)

BAR T o MR, BEEEGE 2 EENMFEEEGTF (T2 FizEED
AR REIE BRIz S L REES 23 Eker 5 v MZ, 210 pg/ke &/
B OTA M 1, 3, 7TXi% 14 BRBEHIERR®RE SN, BROKE XL
BBV BT AR, MREEEER CERETFRR 27—
C BRARGNE, OTA X, RERCEREORBEREL FIEBLRE) 2%
S RL, BART Y MTIX 14 BB, Eker Ty TR 7 HEDLOEEICH
MEBEOEMESEE - Lz, OTA BEFH TR, RBERERF

(CYP4A12). DNA EE®IEF (SUPT16H). B{LX b Vv RIGEBETF

(SEPPI) SDBGTREMREEND —FH, F v V2T FARK
DIEHTH DT AR T 7 FINA I ¥ b—ib 3-%F—F (PISK) -AKT- Tsc2 |
DERORETF ORABIFI S, Bker 7 v ME, £TOEECHL,
BTy LY OTA LT 3REMREI -, YK TR, HEB0S
ERmH» 6, The2®, OTA DEE~OBEENFTRIN TS, (BR 338)

- OTA OFEMHOHFERAZERL LT, cDNA 7 VA BITE S 057 4 — L
T L V. in vitro R in vive THREERILEEGFREAIF 7 EH L~
WVDOEBFESLN TN S,

Wistar 7 > b (B, —8 1005) 12 0. 1 XiX 10 mgke KED OTA #
BOEEL, 24 FRAHXIE 72 BRI EER L, BROBEBEORENE
Mshi, MARE S T2EEABCLRLET Yy NOEICKERUEENE
KEWRERRBE O bR, BREELES LI-RME RN, RAEAIC
HEEL CTWie, BRBEEIIBT 3BEFREAEOCELEZ/ 72T LI
D R L 7= f5 2. DNA 84 (GADD153 RU% GADD45), 7&K h—3 % (7
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FEVV) RURERS (ep a7V v, EAn7lFRIVERHTFTS
v 8) R L TWABETOREIC OTA KFHRENR A LN, (B
F& 339) ‘ |

F344 7 v b (K, WIHGE 175 g, —HES L) ITHRED 333.g 102D X
TIX 300 puglkg RE/R., F0O%IE 100 pg/lL/B @ OTA 285 Lz, AT
RUOBRMOBBFRR D7 ¢ —A3, OTARERMLE 7TH, 21 A, 45
A. T BEC120A BICALN, OTABRSHOBR TIL, BEETF

TH B Nrf2 It k> TRESHB SN AMER UL L ASEICEE L
TW5%< DEEF (GST, NADP)H %/ ETESE (NQO1) %) ¥
WIEIRRAAHR T CYP B 5T A REFORERME Sh, Zhbnxy

NI EOREBIHR SN, BRIZBWT, OAT, 7MY U ARFHY &

B kS RAR—F— (NaPi-2) RED kT RR—F —REFEUHES)

INT Y MEEREEREET S L X N OBETFOREN OTA 2

iz vl dhi-, E2EHE. vy AMEEEERSROTILTERICEE

- FHFTH D HNF4o B Nrf2 2 X A BEFRERROMAED TV =T o
v 7 REEFEECTIEFERER b LRI T S MBERBE#EEZEEL.
OTA DFENBAMICEE L T5B &L, (BB 340)

AL RABEMBLD in vitro 5V E LT E FNBBEEENRME -
Far seilark ©d 5 RPTEC/TERT1 M@ X O HK-2 Mifa. 7 v kBigRAM
S MIERE T 5 NRK-52 MR Nt FRUT v b OFHRISEIEA R

S HIEE A OTA LS  BiEFRIBOLEN cDNA 7 LA HIFic L ViR
Sty ¥, Ty M 3 mgkg KE/B® OTA % 1, 3 Xid-7 BRIH
L. OTA I X 2 BROERFHEROBIBERICHA BN, THREN
DETFNVCRBT A2EBEFEROENE S T A F—@FF LR, & M
B3R R MEMBET L E T Y b in vivo EF AV OREERE HENST TR
Z—Lirofz, OTA OIERIT, MEREE. X7 LAY — A, BE, =
EEF L ALR OEIRE RS G D U 7TV RERKICET A BEFRRIC
BRATEY, BOEENREI-TOIRX 7 VA Y — 2 BET5E
BFRATho, X7 LAY —rf, BERUI EXF ALizBET
HELFRRICIE, BRESNDILORUCIHEISND bODOEGRA BN,
RADREIRDBEFOEITRANMRES LTV ER, BEBEET
7 2V —E\EFR O Ras BEEEFIIRANTH Shiz, BEX LRI
L DTEMHILEND Nef2 & 7 A EERBOEIZA DR, £2TD
EFMCBOTHREBRIZBTS77F)ETY v IREFTHBT
FEY Vv OEERELTESA TV, EELIIINLORENS, OTA
'@%ﬁ&@ﬁ%#imwwz*?4y&ﬁ%é:&%ﬁ@brwéa%z~
7o (B 341)

p53 5 OTA DFEBAEICRIETTHEERAD7DIT, psaKOgpt delta -
v ARUVIEER ps3BEFEHTD gpt delta vV X (T bHE, —
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B 5 L) 120, 1 XL 5mgke ® OTA A 4 BEBAHIRORS Shi-, HHE
ZHIREORKRE. 5 mg/kg © OTA #E5# CHBEINE/AFICE XM
RUOT R b=V AHBEAERD b, pbIKO v U ADEKEHIIROFEFRE
X pS3BEFEEEICATASIRIDVELoT, £, pbIKO v T AT
k. BEERNFEORMEET EEMERIC D EXREHBEAUT R h— T AMEAR
HoNiz, ps3 KO v VATHEINTR M—A0EBMIL, OTA OF
W BT R P—VRIT pbS FERER RN EE L'Cb\é‘f“’été%“:ﬂ*ﬂﬂ L
T3 EEExbhi, (%FE 304)

(8) HEMHHBOFELD ' |
EREWE AW EAMEEMRE T, OTA 2RE LEEREBHETIC
R DT R BEENRD b, BIEMENEINE OEA R
B S3 S AL M, EREMEEOIEXR LIRS A DI, RIEEOE
MEOMBHELVBESNE, Ty MCBWT, BENThEARR O
EMRMEFERIC Zh b OB ROEHARD bk, OTA ZERICBWTE
M7 =d o NG UAR—F - LTERRESNDL ZERRINTRY,
VT RS [TBIRM 72 OTA OEM/ERIZ. OTA AR RS MR ORI F
BOOIIERICH 2 BT =4 Vs v AT AL W HRAMIBITT S
TLLBEETBREELZBNTVWS, EREMICLIBESHEFERRICEW
T, BELEVWAETEESRDENEZORTF () T, 120 AM 8 , 40
X% 160 pgrkg HKE/R O OTA ZBERE LR, AREFNIC Tmean
RO Tmpay DA XV 7 VT T RCKT 2B ORI O REE A M
Uiz, 8pgkg KEH/B® OTABEHETIZ9EEYF 458, 40 pg/kg FE/B LL
E® OTA #EBTIX, £TOT ¥ CRAETCR T 5BITHEENBEIL

Tre 7 ZITBITH LOAEL i 8 ng’kg FE/A Th o7z,

BN - BRBAMRR TR, TowmEICOTA2RORET D LEILE
BB E A B I MR E R O AR SIS BE LT, F v MZ 0,
21, 70 Xi 210 pg /kg AED OTA %8 5 EFAHIRE N#E Lz NTP 128
i} 3 2 ERIRN AR TIE, 70 ug /kg BEULORAETHET v b OB
IZHEENTRD b, NOAEL i 21 pg /kg £5H (B 5 Bk 5., 15 ugkg F
BE/RICHY) Thot, T, 20 NTP RBROF—% % £z BMD % F
WTRIT LR, BAETA0 5 bR BIEY BMDLoiE, 16.1 pglkg &
B/B (LogProbit (Restriction : off) ) T& Y. ki NOAEL XV mUVME
Thol, 7X¥ERWZBEFERR T, 40 ngke FE/BD OTA % 2

. EMRE LER. REEERE-CHEORME(LE, ﬁﬁ&@%ﬁaﬁma B
Nied, BADFHEREEIRDONRP o7,

B ABERTRESHII. WThb %‘ﬂ&a@%@ LB L 1~247
BVWHETHREZEIN,

BEFEERBOR R, Ames ﬁ%ﬁr iﬁzaﬁ%‘ EALDHEZ PP LTIZE
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AEBERETHY ., B E RV SOS R E R IEeEMma s A
B FEREERBOFROIZLAL b EBETH T, —F, BHLED
HRMIIC BT OTAR— A DNAIK 2 FETEZ L WRENTHY,
OTA 285 L7z AXE T v o, g, BRScnThaAy
R7 oA DRERIIBIETH 57, IR v N7 A THBNLSB DNA HEE
 OEEFBEANIC Lo THE SR B 2 ERRENTVS, DNABEZFT
FEH DNA R T, 7 v MIFMR, 7 2 BEkt LRzl v FRE R
BT TR T b o T, MRS EZSHAS in vitro DNV DDDORBRT
"B BTN, In vivo DRBRTIIEMETH o 7z, /M BRIL. in vitro. In vivo
LTI T o T, in vitro DYEERERBR I, BHERUREOKEN
FIZHELENTWBER, Fv MIERAREZROES LERBRCIIEME,
v U R ERNEE LIERBRTIIBEThofe, FNIVAV ==y I Ty
b (gpt delta) B\ in vivo BEEMRER CIX, BEMENBENEIZ
DNA DRRERBHONT=H, TR OFLCRETIRAORETH
3 LT AR LR TVAR, E70, FEMICBT B SERT R
EhAholt L ERBEShTVE,

OTA DEBEEERRIMEL LTOAD=AAZELT, OTA H 5T
FORBIH DNA CEBERATINENEZHERZIEBTUTOLSITE
FIERRBAERINLTVS, BMIZ OTA 285 Lz in vivolZBIT 5

'DNA fHINETERRRICENT, B2 kI~ LD DNA AHINEISH
ENRPoEBRENDH B, —H. BR M FRAEIC LY in vitro R in vivo
IZBN T, DNA AFIERIRH Eh i T2 MERH BN, ZOHEEHETIT
ENTRELT R ERE L SR AR OTA Xit OTA REits & DNA
BIARE LI bDThHS L ORERILTENRTVWARY, iz, [BH] Xik[u(]
TV LT OTA 25 v MIEE LT in vivoe BRBIEBOTHREREEITR
R PFRY U EERETH oM, AMEFRIIEED bR TV,
| OTA O}BEZFMRBAMEL LTOAS=XARELT, MEESRO
Wi, Zo "7 EEMRBEREE. MBEESE 7R F— 2A0% L, Bt
APFVA, 2 by RU7ORBERT., MAP 3+ —YE0L 7 FAEED |
Eib, 7z=NT 7= tRNA GBS, E R N ZEOT v FNLIAES
DEEV = RT Ay TIRAD=ZALRE, BATRET>Hx RRERS
FHREIhTWA,

P EosR &Y. OTA Xit OTA 45448 DNA ’f‘J‘jJﬂﬁifé’ﬁ/EE'é‘éﬁ’fz—Sﬂ
PEZE B A TR < | BHERIC DNA ICERT 3 B EEMR B AME &
EBZBHZLEPRETHDHEHWENE, FZC, BRAEIZOWTIE, T

MR AEOREBA Y R 7 FEECBET 5F5 % BREIKERE) ) (F
20 6 9 A 2 BILEYE - FRYBESMRESRE) 02 F2EE
in vitro BiEEMRBE CIXBMETH B2, In viveo BIZEMERE T DNA ~0
EENRERANEREINT., [BRAEICHT 3BEEHOBEESTRHEE)
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EEZBNBZEND, BAAREICE L TIE, NTPICBIT 5 2 RN
AAERBRIC -5 < NOAEL 2 EiZHEH L. BMD OB TR & &
L. TDI #BETHIL & L, (BEEH2BH)

3. ErZBITAHRA
(1) EEIZBITS REE
@ miEe OTARE

OTA X, B FTBLE 35 HO¥EHEHFTLZLHNRENTRY (SR
91), WEHBEMICEIT HREOHER A F<—H—2 LT OTA OMF
BENPEZHOFRIRBEERINTHWAER 74),

2001 £ JECFA OBEIC L2, BM 12 0E, 77U 2 pE. & )
FHERPBRRIZBWT 1977 £ 5 1998 £DORIIZFFi OTA Bt L 48
E&n-REER 3,717 A0 Mk  OTA BEFHIL, 0.1~40 ng/ml (&
KIE 160 ng/ml Zf&<,) ThHo7(ER 74, 198), AATIE, 1992~1996
FEZERIZBWT OTA BEXHEESNL, OTA BSBHEN-DIX 184 &
156 4 (85%) . YEHHEIL 0.068 ng/m]. BEFFIL 0.004~0.28 ng/ml TH
> T (B 342), .

EFSA OEREITIX, 1995~2002 ElCBESNIAZF YT, I 0T F7,
SNV z— RAY=—F L BBy ARV AR HEEEF 2,322
L DMEF OTARERREENTWS,OTA DBHEOEMEIX 33%~100% T,
LRy (BRHERR 0.1 ng/ml) TR, VT =2—RUOAV=2—F 2 (&
HERF 0.01 ng/ml) TEh>>7z, IF OTA BEOFEHOEEHIE 0.17 ng/mL

(L3 ) ~0.56 ng/ml (o Z9 7, RS 0.1 ng/ml) Th-7, EFSA
k. THHOER LD, 2001 4z JECFA THE SRS L s+ 2
LR OTA BEREAERICH B &R TWD, (B]R 200)

FOHDFLER/REEZE 18BN LT,

R—F » FT, 19984 10 AA>5 1999 £F 4 AiTH )T 30 4 OiERR
ZRBITREOMIFEP RS VI LLEF O OTA BEMAESNEZ, BiE
miEPROEIWHRLIEP O OTA FHBEIZIL, FEESRD O, &
lES & SOHMLLEFRO OTA REIZ iffﬁﬁéﬂna b, EHIRE
1.96 Th o7, (R 343)

2002 EIZARN DNV T oA 7T Z R OZDREBD 2 SOEFR O 3
HIRIZ TR 3 104 42> 5 MEAERB S, M50 OTA BERHR LN
ro ETORENLERTREL LD OTA BSHRHEN, KT L DOEHT
0.42~0.78 pg/L, 2EOEEFHEIL 0.14~2.49 pg/L T, BLEOZIED
Livehole, —HFOBRMICBT 2 REIIMO 2 KIS THEFERIZ
‘mholz, OTA OEERFII, MET0.1 pg/L RUEME T 0.05 ug/Li T

- BHolt, (BR 344)
FUD 2 OOBEEHED 88 ZORERBLHA OB L mifEPd OTA
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PEER ST ST, LT LT 200448 3 A & 7 B IR & IR KD 54%
BV B2 TF 5 - XSTHTT T 2004 £ 10 BIZEREShT-RE
@ 91%A OTA BT, BHE&SEIZEIEh, 0.07~2.75 KT 0.22~2.12

- ng/ml, Iﬁ%’ﬁ&:‘c%h%‘ﬁ’b 0.44 B Tr0.77 ng/ml Th -7z, mHFOmES

OTA BEIZRARREARD LN, £, VPV - ERyT T - #7577
77 TR mEF OTABERBHL VERIZE o2, MO T
B OTA BENS OTA ERENRKEH SN, VTRV - B
VT F BT EITTCENEN 0.84 RO 1.40 nglkg (KE/R Thotz,
OTA OBHERIX 0.1 ng/ml Thol, (BB 345)
TNANBUFUTT ) RATA VAMO 2 HIKIZBITS 435 £ Db Mg
D OTA BENAS LI, 2004 F 2 BiT< VT4 7T ZIWTNT 2005
FE4ARTTRIZ~ARTV-u RY FRTERESNWBEDEFIEN 63.8%
B} 62.3% 5 OTA R Eh, EHTFN2H 0.15 ng/ml RO 0.43
ng/ml T¥H -7, OTA DEHBERIE 0.012 ng/ml Thot. (BE 346)
Mo OB R CEEF O 2 HIRT, 6 %25 80 ¥ TO 239
A EXRRIT 2007 F 7T ART2008 £ 1 AT, MiFP OTA REISBIEZHL
7r. REIC CHET ATV — LD, BEHF TNy ER a2 S iy
ROBBAPHFHEHS L &<, PG CIRER, 71—V RUTAD
BRABREHE L vEho7r, OTA MEPREERZ. WIhoMigizs T
LA HATREHOFRERICEL . 2FEOEMIZTNEH 0.137F
0.013 21} 0.312+0.034 ng/ml THo7, ﬁﬁmfﬁ?iﬁﬁl_ﬂiﬁ%&v%
TEIRD b ofe, MFF OTA BEOCRELEHOREIE DT
HORETRE SN 1.496 ng/ml Th o7, BGHH TR, £
- FHE (15 k) oM OTA BEFKA (96 k) RUEA (8 HF) i<
LERTERICE N T(BE 347),

AN D) A FHEFD 9 KT 2008 ¢ 3 A 75>E> 5 Hi :b:w"c 279
éé. DBED LM Z RN LT OTA BEZMTFER, 275 412 OTA 234
HEAL, FEHMEI: 0.86+11.07 ng/ml, 95 R—E L&A VfEIE 2.51 ng/ml
Thol, M OTA WEIZBELER UHIEEITRD bhviad o,
18~29 5%, 30~44 RN 45 B L L FElp % 3 X5 &, miE OTARE
i3 45 2D > 18~29 55 > 30~44 B DJET, 45 mLLE L 30~44 B D A —
T THRHEEERRDONE, (R 348) '

ARA L T2008FETANS 11 AT TI68ADBLENRICE MRS
Ni-RBR Tk, HEEEED OTA B &, LT OTA BEOEY
1% 1.09%0.95 pg/L., EEHEIX 0.15~5.71 pg/L ThH oz, BYEOF Rtk
LY B OTA RESEVMEMRIZH o 7=, (B 349)
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#*18 BEEOMAELA IS I ARE

E4 AR BN BHEBR EEOnY b 34 iilEid] . BRI CER W
FE(%) {ng/ml) REE {ng/mD i
‘ {ng/ml)
A2 1992~1996  156/184 0.068  0.004~0.28 (B 342) 1998
(85)
4 1995~1998 1596/1732 0.06 0.23 0.06~2.03 (B 52) 2002
{92y
xHE 1999 50/50 0.2 1.10 0.2~3.11 (B 52) 2002
. {100) -
F—F K 1998~1998  30/30 0.02 1,14 0.14~3.41 (BR 343) 2006
{100)
E AN 2002 104/104 0.1 0.42~  0.14~2.49 (BIR 344) 2008
{100) (LOR) 0.78 ‘
FV 2004 62/88 0.1 0.44~ - 0.07~2.75 (B 345) 2006
: {(70) 0.77
7AYo 2004 127/199 0.012 0.15 0.012~47.8 _ 2008
v {64) ‘ (2R 346)
2005 147/236 0.43 0.019~74.8
{62) A
kA= 0 2007 EH 116/119 ©0.025 0.312 0.0279~1.496
{97) (Z/ 350) 2010
2008 &3 927120 0.137 0.0306~0.887
(77 :
A2 2008 275/279 ° 0.075 0.86 0.11~8.68 (2R 348) 2009
{99)
RS 2008 168/168 - 0.01 1.09 0.15~5.71 (B 349) 2010
{100)

J@J’EFGDF:M\YE] EHFEZRNT, RPO OTAiEJFUDYE'Jﬁ?#—Iﬁm R0 R

FP OTA BB » OTA BFEICOVTHEEL TS (3 19),
AFZVTT, 414056 1 BSOREERL. OTABERRLIL, R

t OTA OHHFRS X 0.005 ng/ml T @FE D 38 KfE+ 22 BFHiz OTA
B Ehk, Bl a7 OTA OREESFAIL 0.012~0.046 ng/ml ThH-o
T BB ABRE SAORERU-L ZA £ TDRIC OTA BB Sh,
BB E 0.140 ng/ml Th o7, (BE 351)

FET 30 B 50 &2 RICBREFREAVEF—FNVF Ly FRE
F 4 REESh, A%, MERCEDO OTA ZHET S - &2k b, OTA
DOERE L FON, v—F— & DEFEFNFHLN, MKIERAERRM 30
AR, RERSREORRTIC 1 BAIC 1 BEREN, RIZBRBRITAEY
HEPIC 1 EMIC 1B, 1 BOBHEREN, REBEFEZER, MERURE
BV TFIFR 0.001 ng/g. 0.1 ng/ml KT 0.01 ng/ml TdH o7, OTA
BRI, FHLT0.94 ng/kg IKE/A ., %1% 0.26~38.54 ng’kg F&H/B
RS e, AERBELS 30 H ﬁﬁ%’é*bbé“t@ﬁ[ﬁ&iﬁﬁiﬂ:% OTA 28 X
., OTA B EFH Xk 30 BRI 0.15~2.17 ng/ml R URERTIL 0.4
~38.11 ng/ml ThH-o7e, R 50 BEF 46 #E1 5 OTA B S, £0%
B 0.01~0.058 ng/ml T o 7=, OTA fEEE & MK F OTA BEITIIAEHE
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ARD bR 2T, OTA FERE &R OTA REICHFAIRTEMNER
oo, (3R 352)

200344 AT Y H Y —0 3HIF D 5 K I fETriE % 884 @RDP OTA
BRENRALNE, Rt 24 FFEEERESNE, 61%DRHEN S OTA 2HRH
&, FERE 0.013 ng/ml, £ DFEFHIL 0.006~0.065 ng/ml THh -7z,
FARONI3HED I B, 1 MFIZIIT 2 RP OTABREL, ftho 2 #iFIT
TR ok, WThbBLMIcERIRD b ot, (BB 353)

2004 11 BBV M HA (275 OREEMSER LR 601
R 42 BED B OTA MMM SRz, SEHPREEIE 0.038 ng/ml, £ OFEHIE
0.021~0.105 ng/ml TH > 7z, EEMRFIZ 0.02 ng/ml ThH o7z, (B 354)

RV RIND 6 HiIK LD Lotk 50 4, Fik 45 A DEFH 95 4 DR %E 2007
FEOXHET 2008 EOFHICER L. OTA BEZR LR —FX 5‘«'—7“*‘
4 BER Sz, EHICHESTERO OTA ZBBRARICEL, HER
Eb\ﬁﬁﬁml AR Bi}’bﬁ_o WHIRES I, 0.0024 ng/ml TH o7z, (@F@
355)

£19 BEEORELAITFXFOVARE

EHRD  BEERE )
B4 M e L (ng/mD) s B F
AZVF 22/38(58) 0.005 0.012~0.046 (BE 351) 2000
%EE 46/50(92) 0.01 - 0.01~0.058 (B 352) 2001
NH Y — 2003 54/88(61) 0.004 0.013 0.006~0.065 (B 353) 2005. -
B R 2004 42/60(70) 0.02 0.038 0.021~0.105 (BB 354) 2006
~ (LOQ) ‘

B 2007 & ZfE 43/50(86)  0.0024 0.021 nd~0.062 - (B 355) 2012

2008 B 42/50(84) 0.016 n.d.~0.040

2007 & Bt 40/45(89) 0.023 . n.d~0.071

2008 B 35/45(78) 0.016 n.d.~0.039

@ BILDOTARE
BIFNH0 OTA DFREHMN, FHTHREShL TV,

JECFAIZ XL B &, 1988 B 2006 @i‘ﬂ‘:?ﬁ%éhf;ﬁkd\l\! 6 hE, 7
7V H2E. T ZPVROA—A N T ) TIRBT B FIASOBIEEA

FNEN 11%~100%, 72%~87%.. 4%R R 2% Tho7, (BB 198)
2002 €2 Scientific Cooperation (SCOOPTask 3.2.7) 20

ORI, 324 BiE (FA Y.
OTA IRE ORI

20 BU MIEAENC 35+F 5 R EHEE O OTA & BT
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AFVT, INVTz— AUx—F) DO
% 0.01~0.24 pg/L, B&IEIX 2.35 ng/L, FEHIEIX 0.09 X



iX 0.18 ng/L. 2V Th - 7=(BR 52), TOMDOEMBEFE 20 IR LI,

R—=F 2 FIZBWT, 19984 10 BH 5 1999 ££ 4 BiohidT 30 ADk
LB BEO KRR LSRRI, OTA BEXRAE XN, BMHER
IR CRELIZ BT 2R 0.02 B T8 0.005 ng/ml Th -7, SHH
@ OTA i3 13 #fE 5 riEh bl Ehvi, BRLFEFTICHT 8L D

- OTABELIX. FHLT0.0058 THY ., YUKHAEOKE, EMET L&
CHH D OTA REIZHENRRD N L BREINTVWS, (BE 343)

AFYTT207E1LBMb6AETIZL804 (XY T4 248KA
ZVTEFETROA 38 &) OHEZMEEZRIRIC, SVHLPRCALF D
OTA BEXYRIZT 7 — ML 2AFEPFA LN, BEOC X WE MR
ED 99%IZ OTA Bt S, Wy fRAEREZIT 499.8£553.8 ng/L, #iF
I% 84~4,835 ng/LL Thole BRIBEER : 25 ng/ll), BAF D 79%IC OTA

. PR ESh, FHIERERZEIT 102156 ng/, Thole (BHERR - 0.5
ng/L), WTNd OTA BEIZBWTHAZ I TAEAF YV TEHETRZOA
& DRI EBEREZA NP> T, TWHMF OTA BE L HLFO OTA
e L ORICHEBIZED bhieho et LT OTA 2SR S hicigikir
BWT, SWHLP OTABE S SWHELFROFILFD OTA BEL LD
FICIEDFERI 52D BT, SUVVEM IR B HES S i OTA FEREL,
AZYVTANEAZYTEETROAZBNT, TAEH 1.0211.20 KO
0.87+0.78 nglkg RE/H THolz, B, Y7 M FI 7 BEFRUFY
A OBEIEE SWHFMLP OTA BEICHBEIRD b, 7. RA, Y
T FRY Y, BFRUBRERSHOLBMIN 3 HOTERE L IO OTA
BECHEEBEXED LN, (R 356) ,

RAYD2EH VNV EFA - TzR 77— LUV RB=—F—F &
¥) T 90 £ORENLRIABEREN, OTA BERAESNE, LD
50%LL EiC OTA S sz (MRS @ 10 ng/L), OTA OB E KR
BREHGEIZ/ VA -T2 XA N7 77— LU TCENREN 24.4+21.1 ng/l,

- ETV10~100 ng/L,, =— X —¥ 72 TlEZFNFh 14.4+15.1 ng/L B}
10~78 ng/L Th -7z, (R 357) ,

OTA Dt FHA~DHGUWIE, ATPEFHED PV AR—F—THIHBA
Mt & > 278 (BCRP) X 0 fpfrdh s Z & BRRREN T3S, BCRP

L B RMREDEILBWT, BFRLHICEEICRE LEERACEEREYD
P~DOHZWIZEELTWS , (2 358,359, 360)

!

21 JEEHEIZLL T D 220 FETHRHERTWS : QLOD LT okl LOD/2 {E3 A LTE
BEEHL., LOD & LOQ ORICHEKIZ YW TIRRETHNITAIEE 2 BV i=5e., 30
LOQ AT offiz LOQR2 EHEA L CTEYEBEH L858 ‘
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‘%20 BAROAIS FFLUABES

SHg OTA T s e

BEHE  RHER .
E4 FERREAH 2 (o) (ng/mD) (n%!fl) (ng/fmb) BIRAXE = i
-SSR 1998~1999 5/13 (38) 0.005 0.0056 0.0063~0.017 (&8 343) 2006
AFZYT 2007 45157 0.0005 0.01 0.0011~0.0751 (&R 356) 2011
{78.9) '
KA 46/90 0.01 0.0244 0.01~0.1 (B8 357 2013
\ . (51) 0.0144 0.01~0.078 :

@ TARBONAAFT—H— _

RBHB2wA 7 urus Y v L LR, SRR EaREE &
LTHESH TS, BEHLO OTA RESE VMK L LTHABNEF =
=V TIREEFECDERAHAOBERE M FIE (chronic interstitial

* nephropathy:CIN) B 40 4, WEDH b7 CIN BE 60 ZRURES
404 DM OTABERVB2-vf 7l ud V) AEERAES N, I
OTA EEIBEEFHO CIN BEICB O TRES K OEE OB 537 CIN
BEIVERICHL, RhB2-~( 7 unrar ) VRER, BEC»»DL
P CIN BE BN TREE L VEEZCE -7, (BB 361)

RiE 4 »AMBLTECONLLROBRELASBHT, =V
IO TR L LR OMIEPRGRILF D OTA BEF CITILRORF B2-
<A rusus Y v EEAbNE, 50 4OREF 364 (72%) OMERY
HE»s OTA PHREHEN, FHRERCEEREZIZIENE 4.28+:3.97
ng/ml FTF 1.89+0.98 ng/ml TH -7z, MIFFIT 2 ng/ml LA D OTA 2347
HEnLRI, miES 2 ng/ml REOLR LY, RF B2 7usn.
YVBERVERET VT I VRORBRER—LEEBFRITOBRAEEREE o2,
SEBRTVRT 4 v 7 ERSTORE, LRMEF O OTA BE & 82-vA4
yuzu7 ) RECEERMEASRD b, (2R 362)

® CTAREZODHTE |
BRIz I31T B RO OTA OJEYLERR, M OTA BED & O OTA HE
BRE, REIDOHE OTA BHRERTE FO OTA ZRBFR L 2258
DUV T 2002 2D (SCOOP Task 3.2.7) IZHE SN T3, Byl 13 EHoO
A 32 B, B 18,599 BIKIZ DWW T OTA BENTAILNI-HEE, 48.8%
WCIBR R AR BT, SR UEERML 5,180 A+ 2,825 Mk (54.5%) iZ
- OTA DM &h, BEGERIXLOD~8.7 ugkg, F#i 0.294 ugrkeg (55
- BBEEEIL 0.484pg/kg) Thote, TD5H, KIZOWTIE, 63 HEF 4
BRI (6.3%) 1T OTA MR S v, IREHEFE LOD~1.4 pglkg, F#id 0.217
ugkg 5 HESMETEEIL 0.725 pgrkg) Thoto, (BR 52)
B h~® OTA ORBER L L TR LASRE O DIZBIER CER R T,
2ED U%EHFD B EEFEZ DN, FENTU A 28 10%, =—k—28 9%,

101



L3S 1%, 33T 5% Ch o (B 52), EEMICOVTE, BAR
@ OTA ZEHFEEEZER L7 % 0FICmRE EIRIZ OTA {FERFTD
HATWHWAEZHE 89, 107), £z, MLBERIZEWNT, BT ONLORE
2 P nordicumiZ L 5 OTAEERHESW TV A (ZR 65,363), LAsL., -
BEDENT LEEEX. MEHARERELEERT I —HOHIK T
FOOTARREED 10%BELRAFHEMELEIONAN ITLAL LR
MBI 5 OTA RBERD 3% EBIRAVERE o7,

MRz 31t A OTA DJFRERE UHMNEEOAMERESZEIZ, OTA
REFHCIIRNE CEPNE . DERCET, BoVHE, -, U

V. BEHENCINA—Y P a—205F 7 B EORLOERERER O

CERERAVBNE, 400V F U AICL B OTA REEMNME SNTHEE,

RAOIEEEITIT 57 OTA FEIRERIX, 2~3 ngkg £E/R Tho -
Foo BYRZ OWHBE (97.5 X—ELFANE) Tit 6~8 ngke KE/H

O OTAEBREL Y, —ERICHBRET S & 40~60 ng/kg ﬁiir&of_(zj o

F& 200),

BRI 6 D E L VG SR EEE 2,712 REO MR OIS @ OTA 3
BEEDHINT 0.34 pe/L (5 BBMEFHIL 0.35 ug/l) Th oz, MEEFHD OTA
BEZAVWT Klaassen i L AFERX 22 L v BEH a2 OTA o— HER
213 0.41 pg/L~2.34 g/ THolz, FAY, RV —FUrERR/ VT x—
TIM P OTA JREED HH#ERT Sh/z OTA EMEIL, OTA BRER L ERE
DO ENT OTARRE L ViE» o7, —4. zfvf /&U%ELI IXED
RADFER LT, (BR 52)

2002 4ED (SCOOP Task 3.2.7) ORERR LV, AIRIZHITS OTA £
BEMESHShTNE, FAEShEE ORI 324 REDOTEBREL Y,
JLEO—HOBAZBEE 600 ml & LTHSHT 2 L, ILBRBITFILMD
@ OTA ZEOEHIT 1.00 ~24.00 ng/kg BE/A Loz, (B 52)

2007 0D JECFA IZBWT, B O OTA {EEIREE K URIEEE M
5, BENLO OTA BBEEITB L7 8~17 ng/kg BREME LHEE SN,
KEBDERDRIBIZBIT S OTABRER LU 5 ngkeg LFTHo T2, (BHR
198)

FVOD 2 OOREMBD 88 ZDBRE LB LN LBER L MEF o OTA
BERGITE I, VYT VEREWITLT, MEREFICRE 3 »AH
ORBEERIZET A7 v — MNAERERE X, B9E. RAXIIRREE

22 OTA RBEREOHEREITELT D Klaassen i2 X 3FHEABAV bhi,

Ko=ClpxCp/A=1.97Cp
Ko: —BERE (ngkg KE/H)., Clp: m#r V77 A, Cp: M4 OTA RE (fiF OTA
BECRELE Shi), A EWFERR Rk
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B& & mEFD OTA %E@B@%#pﬁf\&htm K Brb#ﬂﬁl%ﬁtt%t Bhie
holz, (BR 345)
M S OHBEEER ERREHS O 2 IR T, 6 805 80 B TOME
% 239 A& RHRIT 2007 F 7 A KV 2008 £ 1 Az, MERSERIh,
Breitholtz O#EHH(B R 364)29% W CIiE OTA EE L v &z
OTA HEREDHHIX 0.0144~2.005 ng/kg &E/A, EHWIFTLBETVESIC
FRFh 0.182 BT 0.408 ng/kg (KE/A Thotz, (B 347)
ARAL DY A FHIFD 9 HIK T 2008 € 3 AN D 5 BIT,TT 279
EDBLED L MEEZTRL, FFIC OTA ORBIREZ A5 B TETICH
CTAETUr—FREESN, OTARSEND LEZZBNIEY. R4
TN=2 | AAAE THRORMBRE & TFH OTA BEICHEIRA LN
o, Klaassen OHEHRERAWTMES OTA BEMN G INLAE
OTA fEE#IX 1.69 ng/kg FE/BTHY, EEEHFERVIRIZ L3R
SR OTA FEEA LR &7z OTA SEEEIX 1.96 ng/kg AE/A T
bol, (B 348) ‘
ZAA 7T 2008 E7AEPH 11 ﬂ THNF T 168 4 DB L b Mk % ERE
L. Mg OTA BENBIE S, Breitholtz Xix Klaassen D%
A TRE Sz OTA BREIL 1.47+1.25 XX 2.16+1.88 ngkg K&/
ARThot, RBHIMPICER S, ERLUZEECETS T 7 —k
BREAEIC, B8R BAE, v—N, VA VEREh 26 DERIN—T
& IiE OTA MEITOWTEIRMTAERE S e, FHEDORM L M OTA
RELOMIZARRBEKIIRDLNT, FEF DI OTA ORBITH 2 RAMR
WCH¥T B EELT, (BB 349)

(2) BEWMR : :

OTA 1E. ~AH v HIFIH BB Y VEAFEE (BEN : Balkan
Endemic Nephropathy) R UALT 7 U A DR¥E LEEE (UTT : Urinary
Tract Tumors) DOFEFEICEE L TV A RREMERHE N TVW3, BEN OFF
FIZE & MT 2o TWRWRE, BEEARE & LT, OTA DiENT/IEIE
AT B ARV BNEY (Aristolochia clematitis) DFEF DRSS TH
BAGETHDT U R+ dTHOER. HKHLRe bEBHRFAFKIZER
H LR AMES LAY (BBEBRRLAES) 60?53‘5{\ A4V ARK
LEDFRMERET O THS, (R 365)

OTA Dt MBI BEBAMICSONTIL, +9REEMEELAS R,

23) Breitholtz (DR
OTA BEE (ng/kg {KHE/A) =CpX1.34
Cp : M5 OTARE (ng/ml) .
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@ "W hUELEBE | .

" BENZE@mi2e POBBHETHY, ANV U EEPHERNDI A ==
—TNIBRNDRAZT AN =T F, TAHFYT, 7ua7FT7, —<.
=7 ROEAET IO BREICH b, ER0IC SRS RERRD
HNTW3, BEN 12, BH LD LHICPPEL A b, BAEITN 1:1.5
CHEENTEY., FUEEIRXZEOFNIEY, 1950 FEA0ER DRAR
i 2~10% L MEEINTWVWB, (B 366,367, 368)

7 w7 F7ORIRERBIRICBWTERSNE 1975~1990 F£EDRIC
B A2BEORFEN T 14—V FREDKE R TIX. BARIT 0.5~44% Th-o
o FTEZBPOBEEBHZ LD, (BR 366,369) |

BEN 3. BRERHIZDONW DO BN OERICREN L L B 28,
BEOWAENOEBICHLZRN CTREERLABREVW I —ARHBZ L
DHIBRFEOV LD TH D, 2—TATETICBITAEENHRLD,
BEN IZBRIZZ BEL, FECESHIIRETAHARH 2P BEHET
WERWZ E, BRERBEE L TCORWHUEY B EATRERBIE~DOBET
HLRIET DI ENTRENTVWBEE 366,370,371) ‘

BEN [ZiXB8MEOERIT R <, BEEEIIEIZ 30~50 K T, EhiZ 10~
19 BOBEOBRELHDH(ESR 372), WEMBFMNICIT, RAE LR
OEEDEE L BB D A6 B EREE 245 FEER RO
FERFEMR CIHABEETETH Y. Wo VET L TEBRAREICEMRL
BEREIZE D (B 365,367,373), FIEER E LTRPIICHE R0, BEER
BHEh, REBEBOREOIEN, EIBAH LMD, HITIEL., HEFD
BgERD%, BRELA S, BRIIFSOETICONTERH L, B
BHEL L, REICITBREESBNICRS T2, HEPHICIE, BARM
BRE., WERERCBBSAERERE LI RAEHEERERY CICE R
BHOERRUBLPRD BILD(BR 374,375, 376), WEBFKHI B ER
RLZHOWTHE, BALRME, MEXITRIREL#BH V. BEN OFEILR
EDLEZAFRATHBEHE 365 376)

BRECRERORB LSO LEESORAEEN BEN BETHEWNE
L. E, BLBEREELTHARVER L ) BIRSRERIC SO TEN
T EBRREENTWBER 373,375,377,378), 7 27 F7 DR ITHELIEH
BIZBWT, REERBADRERIZ. BLRNPEFEL TWiaaniigo 5.1
fEThoT(BR 379), BIEERED 5 b, BT LEMREI ER T 95% & b
> & LEEET, RELEABIZESD 5% THh-7, 1970~1997 FiZ
_A T F— FOWRERH T, LIMRBEEOCREL T~ 766 BEORAE
ERICBWNT, ZhOEEOREEE L, 2—TRXFET (BLET) 0
BRERHIR & = O TR D H B Rl b DBRED 68%, FRLIS D
WA 32% ThoTo, KHMICBWTERERERE RN -, WAIEERED
Fe A MR TR SRR OB E TIE 13%. BALRAEH LTV L Hi
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TIX 2% T o T (B R 380),

Zh b OBESFHEERT. 2L CHFITRY B I8 E MR XL
LHRBREEOFEEIZEBEERPIES DhboTWA I EEREBLTNS,
(BB 378, 381) '

@ NIWABRLRBEEA I T FFI A
BEN ORRAR#H L LT, HRENERBEERTHZLICLS OTA &
BAENZ EBET 5 TS, BEN B OBBICIS 1T 5 REER IS
WA, OTA ZWRE LT ¥ LHTWEZ L RVBRDKRESRMIR L AESh
DEM D OTATGLM LBHEEE Th il & SHIBMICER > THDH T
& BLEAER LTV ANOEROMIKRE) S OTA ARt Eh, At
FRSH L TRV L Y RN AR CBRETh- - L PRES
HTWBEBR 370,382,383, 384) |
1970 ERIC S v T FT XTI AN Y T O RIS TR G L B8
DOFEIF D OTA {5HHEE L 8%~9% &, BITRNEFE L TV HIROK
3% & LhET D L HEBVEE CIHERSRD DN, 1980 F 3 Ab 4 A
CATT2— TR E7 ORIBNER L TOBRE A LHEE SR
W OERNBZEI-EI 395 KR 202 RO MEASERIR X, OTA EEH
WEENe, BEMPLHELTHIR T M 7%D®ED OTABETH
V. Y OTA BEIL 7.6 nglg, HKIBEIL 40 ng/g ThHoTz, BLRBEE
BZOFTIE, OTA BHESRIT 5.95%, THIBEL 5.4 ngl/g. BAMBET
8 nglg ThoTe. TORBROBHBRIL 1~2 nglg Th o7, (B 384)
INH YT D BEN BEDESWHIED 2 KT, 20~30 BmOGREL S 19
ANERBIZ 1 AR M—FNEL Ty bRET o BERI N, BWIZX
% OTA fERERE. BRHMBR (0.07 pgkg) 25 2.6 pgkg, —EEOES
OTA EELEIL 1.86~97.2 nglkg FEThH -7, (BR 48)
TAFTITOTTY 7 fTORIFRERMIRICIBOT, BEN & REFRIE -
B, BIBZLRATOEE: OBIC, EENELUERED BN, Th
FROFEHTITHIRAIZIEREA D Y, BEN & IRESRIESE ORI BRI
BEDOh, BERILMLPERBICEL . RETESHRESNND B1E
AR E T, HDHFOF TIL, 100,000 AH7z D OEFFHIE LZREA
it BERUVRESEETIIBMN 435, Ll 742 TH Y., BERESK S
Tit, B 88.7. otk 24.6 Tho7, (BB 377 '
OTA &R L OEIT. 77 U h BT hHE Sh T3, 5&:“_ >
TRV T—RADMIKS OTA OWEFEIZ, 0.7~7.8 ng/ml T, BHED
EEERE T 12~55 ng/ml Thol, (B 385)
CHEn XSz, Sk CEEORIRS R S LA ORI T
HfPREZ BT LI & CE D, SAH SR RBEDREL OTA
BRE L OBBRIPFARLR TS, —F, BREREMIKTIZ, OTAILLS

4
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BRI EOMOHEE LV IER > T A, FoiiikicfEds A4 @ OTA
AP RE I ITEE R FRAZOWT, BLRS R L [ URED OTA ©
MPRELN, BEN OWVWEL TROLLTWS, T, BENLORED
BB HIRIZ BT h, B F oo OTA MAPREILT » M &AW EHIR
RER WL HBTBE DR ED 2 HEEENI EBBRENL TV HER
321,376) . EHIT, OTA 2% 5 Lic~ v R{IZBIT 3 SHIEOR AL
BHMEABAETHEOIRL,  FTREBEZIRVCRETHY . Eik,
B L 2 AR T A THRRE LEMRTHEOIN L, & TR
TR TH S, D XSIE, OTA 385 LiziF - wEIc 4 b 5 Bk
DORAL e FO BEN [ZHHELEBRBONS A TIRREERM R CEAMRIC
BOLAELNB(BR 376) , |
—F., BITRELRBHIE R CF OMHMIRO R L2E & BEOCBED» LB
B L 7= BROMER A 32P- R R b T ~ETHIT LR, 60 7Am)
B 30%DFEMRIC C-C8-dG-OTA # &%, OTA IZBIE L7z DNA &8
HENEOIZH L, RKO@TREETE7 Y X X 7ERICEE L7 DNA f+
I E higdso (B R 386) . #€o T, BEN i OTA 237 & D
—szvbsbo*cu\éﬁrﬁ‘é*ri%ﬁi"@%::cm@%ﬁ%’a 387),

@ NI CRAIREEET )R FOXTEEE
AR, T U R b7 BEN ORFE TH B TEEME _ou\'cﬁEﬂ:é:n’C
W35, BEN TR b5 BENSREBABRENE CHBRBEMNICY <~/ X
XY BAEROBETEIC X VRIBT YR Fre T RBELETHY,
ISNNVIHEO/NEBIZAT L TWD U< /) AR 7 BHEHOTRETF B/
CBATBZ LI X V/IAERRT IR b ex7RRICERSNT BEN OF
CEHE RO TS HRESEMR S TV (B8 388), TX bedT7TRIZ. B
e, BEAM, PRFEHSEZFTIZENRERTEY, v XA B
PARI—ICTEDT IR a7 EY DNA A LET VAN ZH A
-DNA fEIEOEENER I, TV R b7 27 Z 5-DNA Hil{&2 BEN &
 EBOBRHERCRELEAACRBEREZ L, 7YX o T BRSE
K ERBREEERABEICADND ps3ERARZ b, BENBED
B EH R R LB A TH LN ps8 BRANRT bk Eé']ﬁ L'CINL
ZEENREOHEB L LTETONTWAER 369,389) ,
RERREERNELEOEOBNERORII LY . AEMOSEEEE
BRACASR EFERT I VRER L, ThbIL, SRETREICERBMROD

2ONTP ZBIF3F » b ERVEERRABERROBR, BEARUCBRICEREHHE LT >
b O FER OTA BERZ ERBAARTH - RHREIC X5 21 ng OTA/kg #E 90 AR
HREBIZBWT 2882 ng/ml THY, RRBROEBAFED 70 ng OTA /kg BREAETIX 944.7
ng/iml THof,
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57T/ 72 ORBBTEEL T35 Z L5, BEN OFERIICK
BEHOZRBERA LTV ARIELZEZ LN TS, (B 390) -

728, BENICRIT2MEBETHE (W FIvA, BE, #, ELUE) OF
EBICOWTIEL 2D 7 4 1 —7 v TR CHERBER R L O
o AH(EHR 391),

(3) EMZBFZNRDE LD
OTA OMFREE. b MBI AREOFETEEZ M A v—H—Th
BeEZBND, 2001 £0 JECFA FHBilZBNT, ERINEZFL LTS 16
PECEREINEZEERBEL L VS ONEBEZT» b OMPREX, 0.1~

40 ng/ml TH-otr (BXE 160 ng/ml ZFr<,), ZDHROKRMN 4 hEEZE
T 6 PEORETIL. OTA DMARE, 0.17~0.56 ng/ml TH Y, HH]

 OWELEELT, hHBECHEIBIMEARICSH S ZEFR LT,
OTA Dt h~DREFE & BEN R UWMERBRIEE & OFENREEIC OV
TOHRIE. 7V A Me27BEOMOBEER £z, OTA bZhbo
E FOEBOERTHDFRENTRINTWS, L2L, OTAZEhb
b FORFOREWE LRERAT 2 2 L0 TE S HARRINIE LT
72U, :

4. FARICHITLHEEM |
(1) FAO/WHO & RIESFMYEFIRSE (JECFA)

JECFA i%, 1990 4Fiz OTA ORI ZEME L. 7 ¥ I231) 5 90 BB
BRERBOKR, BROBEETARD b z&/EHE (LOAEL) 8ug
kg #E/A 2RI L LT, THEFEMRE 500 (BER OGS ZE 4 10, LOAEL
OEICEE 5B : 5) AT, PTWI % 112 ng/ke REMERE L,
1995 FEIZ Z @ PTWI i3 100 ng/kg HBEMEMEREAINZ(ER 4)

JECFA I%, 2001 £iZ OTA Z Bl Liz. OTA ORERAERBFIZS
W, BEEEER, PREBREREOH LOARSRNEN LS, &
RITHRD 0Tz, OTA DBFMER RN AMEOERABFIC OV TRIZEME |
RUOEBRGEHEOENORFIENTED, BARTRHADEE ThHo, 1D
POFILEDYRICBT A2 EARTOERETHIEEMN, & MNEbA
Bz D 535 EEx b, PTWI % 100 ng’kg AEMARICEZEWE, 72
B, ZOEE, BRACEBEZHEOBWES v MIBIT 5 NOEL 258
T35 L {5% 1,600 1Y 5, YR UEMINTRIZBT 5 OTA ZERE
X 0.5 ng/g Ll Lo OTA BIMAE T2 N Eh 1.2% % 01 0.3%3F ONZ 20 ng/g
Pl @ OTA (FHSEETXZNEFN 0.3% R 0.05% CThoTr, ZhbDT—
ZROHINE OB LHERELZEIC, BRPE VBN IMAICBT 5 OTA #HEl
fE% 5 Xid 20 nglg & LIcBEORBERELZ ERENARGEER O THHEL
TR, 95 N—E L ZANVICBITAH#E OTABRER. £hEh 84 XX
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92 ng/kg EEAATH D \WTHBIRTOPTWI X Y EVVE T o 72, PTWI
HUTOERBICSVWTORLRRY A7 ZRNWEEL bR, (BR 74)
2007 £ JECFA 2V} 3 BFHICIX. OTA OEM/EAE SR S .
B bR, MRS OREEEHFRAOMRBEZ SR I N, OTA
@ DNA ~DIERIC 2V T, OTA Xit OTA OB EH: DNA I24F
54 L, DNA fIIMEIC Lo T BEMICREREARET 5 & LIRS
TERPSTZZEED, ZNETREINTVS PTWI @ 100 ng/kg FE
A ERTHARZERFELMI 2 & Sz, VR 7FHEOHOEMESHR %
BB 7 IZ JECFA TR NTP @5 v b OTA ERAMRBRT —& 2 HT
" BMD #ic kb, EEMAFTEMZERE L, RO BN BMDLy EiX, I
ITORPME RS TVWATXIZBITHBTEMZEEL Lz LOAEL 8ugkg
RE/B LB L. PTWI REDO-HIZBRT S POD & LTEVE L X4
bighoTe, (B 198)

(2) EREAATIZERE (IARC)

IARC THEX. 1993 iz OTA ORERAEL SV THMEET-> TN B, (B
& 3) .

OTA DEAREIZL V.~ 7 ROl CITIESE OB ABENREML
Hew v R LMEHET v MSBWT, BHRMRER OB IR DR A M
ML, OTA I, WS O»OBYRICKNT, BEl, BEERUSGRED |
HIERZ3R L. ,

b MZBWTHE, OTA ORBEL: VI HFORELRE S5 BEN
L OBEMERTR I TS, 2Ll i CIE, BEE L RE -
ETBEBABRRLFE LTHLNEN, ZhbDBERRBITS OTA Dl
BER, BRALTOWRWSRECMPRELVE,oft & T38ENRD B,
LAL, OTA @t MIBITAERA~OEBIZONTIE., FATE 38y
BRF—2iZhhold Ehi,

BEXy, MﬁCTHIﬂAHﬁW—fZB(t%kﬁb%bb&@T%
HRHD) &EHME ST,

(3) ERMBRELHEEE (EFSA) '
EFSA {1, 2006 FiZ OTA OFFMEEM L . LTFOBREAELZ LTINS,
(B 200)
| BOERRT — 2 i, OTA 1. SAd B OKEMIRIC BT 5
EEAER CEBAAORERES L WA TREENRE S, L.,
INBDEEF—XIEIRESTHD ., OTA e Mo LTBEEEN L L
ERBAMETHD & BRI o T, BRAMERBRICB U TIL. OTA
HRBEN=ETOBYEICTEELLZR L., BEOTEAER CETHR
EERER L, BEEOEEIAREENTHY., OTA HEREEICER

108



TBD, RESKE LMEEL TV,

PAEDARBICNZ, BEDHRNG, “E{J_#ﬁﬁéﬁfﬁ%ﬂmﬁv i~ DNA 8
ERVEEEME LTHRD OIS OTA OEHEIZSWT, MIanBLrYEE
MEBELTWAAREENRRENTNSZ &, iz, OTA-DNA fHinEr 5
HorZHBEETHERTE TRV &b, EFSA 13, BEkESL
FEPFALTOTADY A7FMEERE L, 7XICBT29H0EEK
v —% —I1z#3< LOAEL @ 8 pglkg K E/H RURREERL 450 (¥

Ay R WOMEE: 2.5, EEHICE S KYBEEE 6, AkE
10, LOAEL O3RFICHE538M0 : 8) 2AVT, OTA o+ A M ARER
&2 (TWI) 120 ng/kg FEIRE I,

-y RICBITARENLD OTAREIZE L., BEOHH Tk, B
O OTA DEFIRFERITFH T 15~20 ng/kg KE, OTA 2 EFTHELE
EERTZBIZOVWTIE 40~60 ng’kg BETH ok,

5. BRICETHRBRIR
(1) BHRER

1996 FEIZAARTRBLTWA YA >, B —/, BB, mE. BAE. =
—b= TR Va—X | BEREORBRURERT 128B+0 OTAR
Bz oWTHE N ER I, RHEHBRIZ. vF¥aF—a—b—RUA
AZ v ha—t—7T60ngkg TOMDHE T 3ng/L Tholz, Ha—
b —10 A 9 BIETESR 28 ng/L @ OTA 23 H &, B KAl 133 ng/L
Tholee A VAH Y b a—b—2012 KT 12 K TIFHE 18 ng/L ® OTA
R &, BXMEIL 63 ng/llL Tholz, L¥2F—a—t—10 BEITH
HRFAM TH o, KU A ik, RESN 36 flEH 15 filF2H OTA
PRIEEN, A ZYTE (56 RERT), 77V RE (7T RiELT) RUA
A (13 4ET 3 RE) I ENENES 47, 77 RO 4 ng/L ® OTA A%
HENT, TAVNE, F—AMFVTE, FIERUB7 7 ) VEOY
A VIIBHBRRE Tholz, AU Y GRIEF LIRE), n¥rusy (5
BER IBE)ROT Ly RUAL U (THRIES 2BE) »bEREThERS 6,
24 B U6 ng/l. ® OTA B s, /o, BEE—A (14 BEP 10K
) ROmALY—/ (6 RmEFR 3RE) »oENENFE 10 XU 14 ng/L
DO OTA BB ENRE, TRV a—2TiE, FIFYYa—2 9Ed 2
*ﬁﬁs#%ﬁzﬁg 6 ng/L ® OTA S hic, BY7 FU¥Y=—2A 3B,
BHBARK ThHoT, EH 5 BAEESTH LI 6.82 ng/L @ OTA M3HEH
Ehi-, BB, REE. BABESH 15 ﬁﬁi‘@mﬁﬂjﬁﬂﬁ%ﬁ'@%oto &

25) (LEMREDER L ORIGHE, k%%’ﬁ#ﬁﬁ’?’(&ﬁ:@@é’]ﬁ% LR, BERAIED
e
26) 20 g % 140 ml ICFEHLTHENE Shiz,
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- R 342)

AARICBNTEEDRY A ¥ 31 RIER VA Y 1 > 28 % VT OTA
BBE SN, FNEH 5 BEND OTA BB Sh, BBER 0.03 R
0.022 pg/LL CHo T MHBRIL. RV AV RTAY A TEREH 0.0058 -
K 1R0.0054 pg/L ChoTe, (B 392)

2004 £ 5 2009 FRIT i TEAFBRFERE L L TOTA ﬁ>?€§%‘§‘6 Gl
BEO®H D 29 A, 2,003 BEICOVWTERED OTA R EERENE
HENT, RESDREIC OV TIREEINERICRENER S, 29 &
B 20 mBICEETRU LD OTA BSRREEh, BRERFZHEN D
o a7 D 98.7% (BBtEE/REE . 77/78) THY, LT, A v A& b=
—t—08.4% (124/126), F=a =L — | 86.7% (137/158), »SA ¥ 80.6%
- (125/155). B —7 78.5% (95/121), HAHEZE 75.3% (137/182), L —X
v 634% (59/93), Ha— b —57.9% (44/76), ZI¥HKy 57.5% (23/40), K&
Bl=—t—54.8% (46/84), /NEFR 50.5% (111/220), =V 7% —45.2%

(14/81), A4 E 44.0% (22/50), U1 > 31.7% (39/123), £a—r—H&
28.6% (6/21), Ak T —/ 28.0% (21/75) | BilfeA F V7 14.8% (4/27),
K& 8.0% (2/25)., #LF 4% (1/25) BR¥=a— 7Y v 2.5% (1/44) TH
o, FHEBRLEBREN-DIX, a2 Fr¥—RkRraa7 TEheh
1.58 TR 0.84 pgrkg Tho7c, mAEIXA—FI—A, L= ERa)
7o —TERER 18.30, 12.50 K1 9.67 perkg L& BIC BT 3 &
BminoTo, K L0 BRE, AW 2L RE, A4~ Fa—r 50 ik, By
Fa—=r 15\, -7 V=7 45 R ¥ 10 BRE. v %k 26
BiE, 7 FU P2 —X 44 AR U0 BHE 22 KTV T OTA ILEER
REWThol, ERBFIL, BT 001 pgkg, 7 FUyVa—XRY
U A 2T 0.05 ug/kg, € OO TIiL 0.1 pglkg ThoTz, (BB 393, 394)

2005~2008 EEICNBENRRTLEESRMTEMERETAELLT

ENCHSICHEL TV ARATD > HIERERAEMELAVERSh

TWRNEREPLIZ, OTA BNERTLFREMDOHS 18 1B, § 782/
EOREIZOWT OTA FREBRENER SN, 18 MBOWRRIX, & -
- V=7, BFE, BEARVEMARE Y, @EAL, ARRS (£, M
Tak). ALEA (FF. II&). SF (&, mId&) ., mEkOARE (2.
Tén). BEAN—7HE, Bl NE—T7—FRUHERIT AR, ETE,

BEECEZHAWCER, Ty o, BERUEEZA VWAL, B
ROEDERAWEESE (RIA 7A=Y E2ET, ). V) TAETIC %@m
MTETHo%, OTAIX HPLC I L W EESh, EEBRIZSERMIT AR
I35V T 0.05 nglg. & DD RS TIX 0.5 nglg Tdh-o72, OTA MBS
TeDIL 782 RIED 5 5 9 IETIRIHRIL 1.16% & {ED> o 7c. OTAFRDE
EEIL 2008 FICFEA SWIZBEBAN—7HD 110 nglg Thotz, £0IF
A, 2005 FEIMEASNIEEL 5 ik 1 BAEDS 2712 0.7 ngle. 2006
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FEEASHIZBEAN—T8 10 BIED 35 1 HIKIZ 0.8 ng/g, 2008 4§
CHEA S RREEAR 45 RIKT 5 RERUE OMMITRICENEH 0.5~
6.4 ng/g R 1.0 ng/g @ OTA B shviz, BRAMSE (&, II&) RT
miE ROVl (£, TR 7 172 BEICRW T, OTA IR HEBRBARTE T
Holr, (B 395,396,397) ' ‘

2005~2009 FEEICBHKEZICLZEERED OTA 7 ZEHEENE
BENTNG, BEOKR, 2005 FEOINE 1 RETERRA LB D
OTA BBHIN TV B, ZOMOLTORETIE., ERBRRETH-
7= (F21), . :

21 EEBEOFTII XU ASHEERTOREE(2005~2009 F5)

B F£F BEAEERBAEERBAENE KX # FHE ¥ B @A
B ((mgrkg) |0 &K (mg/kg) (mg/kg) |(mglkg)
: A4 @ @
* 20056 98| 0.00030( 98 100%| =<0.00030 0 0.000082
43 '
('A*) 2006 100| 0.00030| 100 100%| =<0.00030 0 -10.000080
2.007 100| 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
N3E 20056 99| 0.00020] - 98 99%| 0.00071| 0.000007 |0.000084
% - . :
(ZF) 2006 100( 0.00020 lOQ 100%]| <0.00020 0 0.000070
2007 100 0‘.0002.0 100 100%| =<0.00020 0 .10.000070
2008 100 0.00014| 100 . 100%| <0.00014 0 0.000060
' 2009 101! 0.00016| 101 100%| <0.00016 O 0.000072
KE 2008 20| 0.00009! 20| = 100%| <0.00009 0 0.000040 |
(B _
A FAF (2008 10 0.0003| 10 100% <0.0003| 0 0.00010
(kB
FiEEy 2008 20| 0.00023| 20 100%| <0.000238 0 0.000090
1954 2008 . 10| 0.00011] 10 100%| <0.00011 0 0.000040
(Ba) : . |
W 2008 | 10| 0.00013] 10 100%| <0.00013 0 0.0000|50
(FB) ' "
Hb 2008 “10/ 0.00013| 10 100%)| <0.00013 0 0.000050
(Er)

1 ARITENRKESY (ER 14—23FEF EEFEAONUESEEEREOCER) &
B 39)h b REMELERSICTTIER, '

2 2TORBIZBWTEERRRAEMOREEN 60%EBLXTWeo & LY, T X
5~ GEMS/Food 77 HFEICHE., EHEORVCOE2ERLE,
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FEED : ERBFABEOREE 0] & LTHH,
EHES : RUHBRFABOREZRIMBR L L, SREHRAU LI OERBRRARKO
BEZERRR L LTHEH, ‘

RIIZBWT, 184 ADRESE (B 130 £, ik 54 A) oMmFEFRD
OTA BENF O, 19924, 1994 4F, 1995 £ K 1) 1996 FEiCiEER L
Jo b F{FED OTA BHERITEN-EN 96%. 38%., 93% KRR 98% T, 2FD
85%7% OTA B Th o7, BHEREDOESEIX 68 pg/ml. 0% 4~
278 pgiml Thot, ABEOREE. OTA X, FLUA Y, E—LEDOT L
a—VEE 2 b —RUOEBHIVERINLEEFLIIZELRE, (B8
342)

(2) RESDHRE \
2010 EEICEAFBREMEL LT, FHBEN 1~68. 7~14%%., 15

~19 K& U 20 iIZEA LD 4 BEE) O/ EIBIRER ORI O 2004 25 2009
SEIZHNTTD OTA IFREMTERE LD, OTA OEBELRE LRV
ANTERESE 5 uglkg LBRETHLF VA EMELT, BAACBITS
OTA ZEENRET T uEEsAVWeyIab—Ta itk vHstEni-,
OTAREFENDEBLONTRESN-AR 29 S BT, OTAFBLEMND -
ot EFERL 15 &BIconT., EHBR Lﬁunﬁﬂi%%nﬁﬁ L., %
MERLSED 1%RHEORBBIZOVWTRY I 2 b—va o s L,
ZORER, B =a—b—, fiz—t—, AV RF v ha—t—, BEEE,

A, Fazl—b, 2a7, E-ARBL—AY0 9 REIROVTR
BEHFICAV DY I TF—E BIER S iz, OTA REROHERS
® 22 TR LR, FHESBITR., AEYEZY 0—RRERIX, 1~6 53X
TOEBTRbLREL., T0%, EFHBENRZIZ LR TEEY D D—
HRERIMET 55 20 Sl EOBBE CIIE LR Lz, OTA OFELRE
P 5 pglkg B DEMITIE LA LR, EFEHHREERT 50 %k
Y EANEOFHEHEIL 0.08~0.14 ng’kg BE/B, &V X7 OHEEE (95 3
—E U FAAE) OFEIE 1.20~2.21 nglkg EE/BEThot, (B8R 393,
INARIZBWTIE, BIRTIIEY A7 OEBEHIZBNTL, OTA £Z&
FAEWHESHRE R E oo, OTA OEREABIIRRAIAETELELETRES

 REEOEREHERUEREIZATL, OTA DIFROEEIL. JESOERY
ZTRTVWI L IIEENMBETH D,
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!

22 EFvFHNLAO-VEaAL—ParviEIZLATREBRIZHETS
OTAREEDHTE (ng/kg KE/H)

STy | ‘ioﬂj\“-—iz v E)roﬂj\“-—%z‘/ﬁ 2’5};\“—-12‘/5'
1- 6 #i* 72 L : upper bound 0.14 1.37 2.21-
1- 63F Hf 72 L : lower bound 0.14 1.37 2.21
1- 6F ##H HY : upper bound 0.14 1.37 2.21
1- 6 #Hifl HY : lower bound 0.14 1.37 2.21

| 7-14F #% 72L : upper bound 011 | = 099 1.56
7-14 F HAH 72 L : lower bound 0.10 ©0.99 1.56 |
7-14 ¥ HHl HY : upper bound 0.11 0.99 1.56
714 F % HY : lower bound 0.10 0.99 1.56
15-19 ¥ ##l 72 L : upper bound 0.09 0.78 1.20
15-19 2F ##l 72 L : lower bound 0.08 0.78 1.20
15-19 F B Y : upper bound 0.09 0.78 1.20
15-19 F #Hl HY : lower bound 0.08 0.78 1.20
20 FLLE#EH 72 L : upper bound 0.11 0.90 1.49
20 FLAEMH 722 L : lower bound 0.08 0.89 1.49
20 ZF LA E#H) H Y : upper bound 0.11 0.90 1.49
20 FEL LR H Y : lower bound 0.08 0.88 1.48

LT 450YF Y 4% OTA RBREOHEICAV bR ,
- ERTRAKIILERIBFED =4 D— (upper bound) & L. %L,
- EEBAKRWIZE 2 (ower bound) &L, iﬁ%ﬁ] nl, |
- EEFBFRARILERRIED — 4 O— (upper bound) & L, Il OZEHEEIX 5 ng/ke,
- ERBARAMITE D (lower bound) & U, #HOEIEML 5 ngke,

(3) nx -

SHIBIC LB 0TADEE
U4y, a—t—EUOEREICRBNT, NI

BRFLNTWVD,

ORFES”

U A VEEREEE

PFRIC LD OTA BE~DK

T 0. FET FOEBO OTA MIAIRE & i SR,

UAVHD OTA BEXR—BLTRITIZEBRINTHB(ERE 400,
401, 402) , A. carbonarius T %2H EOT7 FUREICEREL, REFIC
OTA R2FEA&®Tz, VA ITBITL OTA X7 FURHS OTA © 8.1%
THY., TFUEHTO OTA BENE, OTA OUA ~OBITICEE L
. ole, (B 400) ‘
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BeR} (Saccharomyces) WU A Ik RH O OTA A RICRIETHEIZ
DWTEERR 20 Bk EAVWCIRE S Wi, VA VEBERIRETE 3 BRE
Y OTA DEIBIIEMBIZA 72 » OBBIFED b, B L7z OTA 1% 10~
60% THolz, 7 FVRHIZ OTA 2N L TRBIEEESICEBE L
OTA X, 17~32% Th-7, (BB 403),

TRUEPL U A VEHEICNE D OTA Y R 7 BBIZOWTOEEEHEA

(CCP) WREN, BITTA 55D OTA REHT BIEMSE, < b
A N EEx OWRBEMOBRE LIV ORE, 'j_) Tx ) —IEE
~DEEBBRBR SN TWA (B 26,402, 404),

B OFRICRIT BERRIICMIC I W ARV BRBN, UL VEE
B, TREPICOTA ZHIHER L SEDLZ EBTRENLTNS,

® a—t—

A. ochraceus i A. carbonarius (XEICWNHEEEZ D 22— —RE IR
L OTA #PEAT B, ﬁiﬁ&&fj%mﬂﬁ’@)ﬁ%ﬁﬁfﬁahi OTA iﬁé L7

\ZERRENTWS, (21 74)

‘ Fﬁﬂl&yﬁum—t—ﬂﬂlﬂ@ OTARE 2 B/b X825 & W5 —iRpyia—Eix
HBLOD, BEEINERPRIIRELEHL TS, FHIBER, BE
BT ITEERRATLEZONS, 450°COEMEELZ AW E-RBR T
REARFM A 3 BRBICREL T~ —DOBEKBES 175C., 185°Cmi
204°C LT ARBREITV, BWEERT (175°C) Tit. 1 2%HT OTA OF I
R & 7R s o e S D 3BT 60~80% DI 3 BT, BEVVES R (204°C)
Tik. 7B C 0% EOBAR b6 Sz, ZOTRIX, AFAhke
ATy Ya—e—OERFIZHEET S, (B8R 405)

ATECiER SR =a—e —5 (OTA 30 ngkg) % AVT, Bl kY
31%. WHFETIZ 72%. P oEa—b—0fEzX Y 88%. FhEh
OTA D LizZ e HBBESHLTWS, (B8R 406)

Fim OBEOBRFBERLER M FAT— —T % 260°CT 5 A REERNT
%L, 13~93%DFEH T OTA BB Lz, ZOfEMz—b—EhbT R
Ly Y a—e—%2FTRLE4E. OTAICEIZ 16~T1% DRI BREE ., T
a—b—OFMTIE 17T~56%DEPRH Y, FI vFa—e—Tit 1.2~
25% DFABRRH b, (BB 407) '

- I—b—E0ERL, 2—b—5D 0TA %‘:{ﬁﬁﬁﬂ‘é 2N, BT EBEN LR
T, BRIZFHTERNE WS HEHRICR B,

LRETIHFEALIL L - T, 2—E—E0O®AIC LD OTA OIEREhEMR

BETERTW5, (2R 408)

@ hht |
aaFRFaal—  MNeZ A ABEOMIAIOVWT OTARHERED
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OTA B SHBFH 91%IT72 Y, BUERIETO OTA R R, (SH
409) '

l'|

@ PEEH. MI-FEE | |

A. ochraceus ISEEAET 3 OTA TIHRIN D AIREHO H 2B & T, BF
BREDTHD, BYETHICER UEREREBEERTIZEBEETHD,
(B8 74) | : -

SREASE DG IB T P verrucosum % 58 L THAL L7 OTA {53
SRUNEERWT, BEE, BAEOTIEE L, BHTRIZBITS 0TA®
WRSEHE N, SR8 LEANERORE BV BN, S
FTn#EE LT, NREZFEETS OTA BEKRT 4% EThEEN.,
BETETIK, PROBNMELIRD -70DAThHoTr, i, TVHELL
BT A<wOBREFRLSDEARZEICLD, BRZBNT 75%® OTA
EEAREST TS, (BR 410)

- AEBIZEERD OTA OB TR TOHRIT OV T BERIC L 5 OTA
OFHERRIL 33% T, ARIAT o2 b Y a7V (FAF V=1
—, BT EFATFXRL =RV ) — A RP=N0 ) —)L) OERE (48
~T7%) LB L. BERICRT 5 OTA OEEMINEH SN, ArEflo
RETIZIN 2T EVELEE L, OTA XM VER (30~34%) 5%

DD, A/@%ﬁ%@f@ﬁﬁ$i%]ﬂTﬁ/ﬁ&m&bfzmﬁm&‘

ol (BRR 411)

OTA TERLEEA/NEDHLUHULMNTIZ LY, ﬁﬁ%ﬂ@illlﬁfﬁﬁﬁﬁ =
3 X5 B b AR TE 2, OTA 1% 40% LA L2y T2 (B B 412,
413), = DIEEBIT, LA, 7E=V Y, TUF MEVVRUET I L
THEESNEZHLO LD Fo LB (BB 413),

o2 OFFFRIZ XL B OTA OFEIZHONTIL, EARERDRFERY 60% Tl

EOKIRD 2RI B L THROTH B Z L P ME SN T 5, (B 414) -

l
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V. BaRiEER5E
BEREEZFEESV ALY TIT > ARREZENME LT, 477 7 k
F A (OTA) ORABRERETM% 5= Lz,

OTAIZ, A. ochraceus, P. verrucosumZEDEHEOHEIZ L > TELEN,
B, o=t 237, B UL CERA RRRIZEIT 5 0TABSR
BREEINTWD, 2—FT v 27 AEFE T, IR, RERVISRICE
T HOTADBERREYEE (5 pgkg) ZRELTWD

- OTARMLENMED R CEEBERC L Y —HByMENTOTaL 25,
BEEN ORI ENZ0TAIR, < OBHRICHE W TIEERH LTI
FRCHmT D, MFRICBNTIZEAEDOTAR, TATI %D
RIBEFERE LTS, OTAD—EIY. BBKR U CCYPIC X b Bk
ENBH, ZAH0TA ORISR FOTaDFHEIZOTAL VBN D & BRE
NT5, OTAO¥EMIL, =V ATIRI~16A, T v bTE2~11A, 7
ZT4~6H, VR EUF—TIIN208 L OHERD B,

FEAEEEREE T, OTARBE5 LEEZREWEOL oV TREY
B AR R LB BEESRO b, BRMEIN B OEMNRMESS Y 7
AV BT, BEABMERE VIR LIRS bh, RBEOEHER U
BEELA LN, Ty NEUTZIZBNT, b BE~D0TADRE
THAEBRURSHFEKFNTHL ZLBRTEN TS, BEBBEVEETE
RO ON/DIET F () C. 1208 HOTAZIBEERE UItiEE, E‘Hﬁ
I B RIBFERE O T R ORI L BRI 31T BB T AR
#u. LOAELI8 pg/kg &E/E Th oo,

B - ESAMERB T, T o B OTAR R ARET5 & ik
DESE N BRI BN R4 L, NTPTER SNz 0ERER AR
BROfFER, ARICKELCHET v M OBICESBAED bz, LOAELE
('NOAEL{Z, #% v FT70 nglkg EERU21 nglkeg #E (WFhbEs

- ERE, T ENS0 pgkg HRE/H RS ngkg E/HICHEY) THotz,
—F, TEERNEBEENERB T, 40 pe/ke A5/ OOTAZ 2ERIE
B LR, RASEROME OB, EITHEOBEEILLR LA,
RADBERTRD b izho i, :

BEFERBR TR, BEETOREARALTEIIB/H I N TRV, BER
BERWCRRCTRAKREESREHINL TS, £, FTrAVz=y
77 v b (gptdelta) %AV Vizin vivoRfZEWMRBR CIIBRBELIN B
ICDNADRREREBBHIN TWB I, [FIEALIC RBRRNAERITRD bz
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OTAR 2% DR BDNA L FFEE L THIMEZ LT D znaybs o
WTHAATH B, BEMAEEZBVERBRYCIT > HEROT F~0
OTARZZ X Y DNAMMERBRH Ehi & T28RELH DM, BERATIT
FOBERFEIN TR, —F, RFRORBR TDNAMMNERmE S
Redrol L OBELH Y, Fin, BTV LOTARRE L RR T
OTADDNAMMERBH s 2o t, LEL Y, OTAIRT » b OB
BEABAFICREEEEZFERTH DD, FOERSDNA~DOE RN IE
BICERT S L ERTHIIZRY, Lo T, OTAZBREEMERENSA
MR LFERTHZ LI TERVEE L, OTADIREEERSAWE L
LTORA B =AML TIE, MBSO A, MEEEE 7R b —
ADE, BLA PLA, 2 oy FY 7 OBEET, MAPSF—Y&%0
ST FIMEEDEL, 7= =T 7 = RNAGREER. ¥ )0 AmEER
BE, R MAEOTEFIALEESE. PALKOO e REEBEHFE
LT3 ETAREREEDH S, ThbOMRLY, BREEERL TR

OTAX IZOTARE I RDNAM NG E BT 5 RIGEERR S AYE TR
<. DNAKRIEMIZIER T 3R EEMRENAMBE L ELD Z L BRY T
BB LY SR,

tbn@%@ﬁ@pfyﬂwﬁyﬁiﬁ%ﬁ&wwﬁﬁﬁﬁﬁkwﬁﬁ
972 BEEIC SV TOEIRIZ. 7 U R a3 TEREOMOBIBER & 4z
OTAL ZNHDE hOERKOEE THAFREEITEEIN TS, LAL,

OTAZZN LD MORKEDEENE Th 3 LRERMAT 52 a@r%5+"

SAIRRIIE BTV,

EEEE 2, RRRABES, UMimm.ﬁ%% iR B3R
EEEERAVAETHY TDIZRET A I LBTETHS LE X, 2B,
amwtb%ﬁ%kbtﬂﬁimanfkb F &R EEfSROREHCFI A

BERHMREBRRNWZ L b, BRBROBRICESWEFEMEEB L,

%%mxﬂ@ CEL T, £RB0 5B BN LOAELOR/MERR, 74 0
mAMLSHERBIIRBIT 38 ugke KE/A Thol, ZOLOAELIZ, RiEE
ERB500 (REZE10, fERZEL0, AAHAREHEE 2 H#IE 2 L LOAELMEA
5) WAL T, OTADHRENAZMICE T ATDI% 16 ngkg FH/H L3
E LT, ‘

TR AT LTI, R0 A BT 5 NOAEL® EiCTDIR B ET 5 =
&L, NTPDZ v +® 2 FRHIFENAMERRICIBV T, NOAELIZ21 pglkg
K E (B5EI#E-. 15 pg/kg EFH/BIZMHY) ThoTlzl &b, ZDONOAEL
WCORRESEMRE1000 (FEZE10. EEZE10, EBAMEL0) 2EH LT, OTAD
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FBAMICEE T 2TDI%# 15 ng/kg 4RE/B L RE LT,

AARICRBTORBEEZHEETOHMNT, MEL TS RATOOTAG S
EREFAEN2004E~2010FEITONIHER, 2237, AV RAZU ha—Ek
—., Faab—h NRF BEEE L—Xr, Ha—tb—, Bll=—
b —RUVNER P B50% L EOEE TOTARRE &N, BT huik
FRWEY S 2L —Ya i X VS SR ERERI OEEY - ) 0—H
OTARZRERIL, 1~6FE TOMB TR LE Mo, EWHRESTT50
N—k > F A NVTiE0.14 ng /kg HE/R, WY X7 OWERE (95/—& >
ZANVE) TH2.21 ngkg KE/R ThoTe, 728, 20054E~20084 4T
PNIERFEPOOTADBELERERREOHKR., ERRNLIICBWTIIHEERR
R ThHoTr, .

ULORBEOHHER LY, HRIEBWTIE, OTAORBREIIR U X
JHEBHEITBOTHLSERELETDIZ TR TWS LHESNDZZ L
b, B b OOTADEERNE —M /e B AN DREICEZE L RIETFRE
PEIHEN B DL EZ BB, | |

73, OTADEREEMIIRZSETRMETIZRR SWEOBENR
BERZAET L, £, OTADBEROBER, SEZOEBLSIIRTVnE
Enb, VAR EEEBEICBWTHERRICOWTOE=Z I 7 %21T5

LBz, BERERBIOWTHRHNTAIZEREZLNEELS,
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OTA OBMUCBIT DREBARA B =X LTHETDHF— X DI |

OTA DA Ao —H—IZ XL 2 BFEORETM (M0 OTA RUMHY
BEOHIE) ‘
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