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[F5R/R L]
(&) Oty E<KE ITH—LTEY £7,

- ROV TR, BEAMHR L, BESCRHE. SROBM%EE Ei L TR
D ET, B, BT THITBEM L2 IZ OV TIE, 1001% X 0 Bith,
MR EICTHICEBMLEBRBICOWTIE, Y 2 Maxhis LB 5450
#HLTBY £7,

- FANCHMAZB K OHEMZE NICEHERW S, BEELNZTEBY 7,
- FRERBRICHW o RTLICHOWTIE. T8 (B GR) . ML T |
EL, B GR) THESHAZHIRTLZZLETHR—LTEY £7,

- T, HAL, HFEZEICOWTHRN TR —Z2K-> Tk £,

I de 5

S8

1. 8%

20093 A LM EREERERIT., 4277 %A (OTA) | %% THGEE
flit) 2475 %ML LTREL, U - HARAFEEHMHAES CTHAERELITO
ZEEah,

[OTA] 122V TIX20084E10 H 14 B IZBIfE S L= 9MI N E « H RS
FIAES COFERICBWT, [FTAFXF =L ) — L EWR=L ) —)L] D5E
BMOBRERT LI LS, FITREN»UE - HRFESZHMMES (201046 4
18HBifE) N oFEARGT HICE ST,

2010F6 H O [ S COF#EZ AT, 2014F1H 27T H IZBHE S 725501
FAEMZERZEERICB W TOTAOIERENAMEICE T 2 TDI (A — B £ )
#15 ng/kg RHE/H., FEBANEICEET 2TDI%416 ng/kg KREH/H L& E LT,
Fo. FLBEOHEEME L BIT, BURIZBW T, BHAEICE T 50TAD X
SEEIT, HELETDIZ Flal> T EEX LI, —RNICARANCBIT SR
S 7 B O OTAFE B A FE (2 RSB 2 M F 4l REMEIRIR WV & B 2 B D Fahl =
MAGR I AL, A B A CIEA B R B & VR MK E RE @A LT,

D%, JBEAFEHE TIE. 2023F12A11H 0¥FKE - B nEAFES ML
DREREMBEHBSICBWTERELITWV., INE (XER) KOKRE (XE) T2
WTOTAD KT A2 ZNZF N5 pg/kgERETH I L aMmatT o2 & & a7,
BRI LZEFZERL, BFETBHEN O RMELIERE CERGFIEEF48F) F
UGEFEIHFEIF OB EICESE, INERDPREIZODWNTOTAZS ng/kgi 8 2
TERETH LD THo IR LRV EDORD B EBFT-ICRET DL LITon
TERERO N2, Biiz/omA o - BHEEZITV, FAUREEV E LD
77,

VR ERAIER2BRFEIEE2SIES S, RnKERZB RN H bRl 217 5 & dn b HER 2 i

2o,
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AR EEMHAES

OTARFAlIE (%)

2. WITHHIF
(1) ERNEHZF
BE, WOEIZEWTIE, Bk UEmHEE & b ICOTAICBET % EHEE D
REXT Y A 7 IR D B R BT E S I T Ty,

(2) BHEFORFEHA FS 4 U1E

OTADO b MILBEFIZFICEHLEZZ LN TS,

(1)

a—F v 7 AEB LTI, 2008F 12/, KRERDT A BT 50TADRK

RIEEM A5 pglkg &

AENZ % U THHYARIBUR O i 2 FEO)N T TV 5,

EUTIE. /INEFOKREDUSNSAOEFIZHOWT S MM (ECHAI No. 2023/915)
ERELTWAN, FICEHEOIELEMIZ OV TELRT,

RELTWD, F7-, Fhufi#l (Code of Practice) & L T,
[BIAD DO YL OB IR S ORI B3 5 FE i) (CXC 51-2003) & E D,

(= 2)

=1 EBEUIZHEITEHEFEDOTARZ(E (EC Regulation No. 2023/915)
(B8R 2)
FEVEAE
ﬁt'lju (l\l/IaXimum
evel)
(ng/kg)
1.2.9 | RN 5.0
(55— BX B o0 I T RiT O i 5% O RN T8 kE
- TR —BEREALER ) L, BTkt T 5, WL OY)
PR SOTEARY LB 2\ 5 FEfR, 3R, oM TR 25
el lt., BRBEYNEDOEFHESTWAHRD, 5
— BRI | LTI &R0,
TS L. T U RO T LS o
S DBHOWREEWR L, BERELHARDS
N5, BHO%, WHoRncaBizM Thbhs 2 &b
H5,)
1.2.10 | RN TR 2 JFRE & 72 B0 L O IE B B T I i K 3.0
SN DHEFE
1.2.11 | X—H U —85 BEHAT v 7 RO HESE
1.2.23 | _E—7— R, AL HABEEN T M 0.5
- AR AT R, FFRIEREBE SR OMEREE RO
D DA R bh
- RV X, B O 25w

13



© 00 3 O Ot x W N+

T
= W N = O

=
oy Ot

DN DN DN DN =
B~ W N R O © o 3

25
26

o1 - AT SFHMHAESR
OTARH & (%)

I. FHENEMEOHE
1. &%, 2FK. FE. BEX
OTAIZ, Y RuA Y7 a XA OEREIZ, TADINVRFINIEEN L
CT 2= VT T2 T7 I REELELOTHD, (B 3.4)

(1) tZ4
CAS(No0.303-47-9)
i & NVIBRB71rr-34VE Fu-8t Raxi-3-AF/L-1-4F
AH2- RS ET T AN NANR =] LT =T T =
B 4 : N[[(8R)-5-chloro-3,4-dihydro-8-hydroxy-3-methyl-1-oxo
-1 H-2-benzopyran-7-yllcarbonyll-L-phenylalanine

IUPAC

o 4 (29-2-[[BR)-5-7m -8k Rufxi-3-AF/L-1-4%/-34
A= =2 G878 = L B D% = 7 N B B e Sy R = PA VY
@‘&-@

H 4 (29-2-[[(8R)-5-chloro-8-hydroxy-3-methyl-1-oxo-3,4-
dihydroisochromen-7-carbonyl]lamino]-3-phenylpropanoic acid

(2) 2F=K : Co0H1sCINOs

(3) 9F= : 403.82

(4) &K

14



B~ W N

© 00 3 O Ot

10
11
12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30

o1 - AT SFHMHAESR
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2. YEILFEMRTE

(a) MRIR : fEE 2 R D . BRI TR Tk dot, 74l VIR it E
AR,
(b) @A : 169 °C

(c) el del < [a] D - 46.8° [¢=2.65 mmol/L(1.07 g/L) 7 & v as /L AYRiK]

(d) 5% 7F—%  IRA~NZ b, UVA~Z fL, MSZXZ kL, KTOUH-
J OMBC-EE ML (NMR) A2 kb
(e WiRME : 7RV h, =& ) —)b, AH ) —)LROFV L AR,
(f) etk - @ OPWESEMET C—HoMT 5, WRARFOREEFERET b
U U LRI T D LRI T D,
(g) &Mt . M L& CTpKa=7.1Th 5, (M 3. 4. 1002)

3. EE4EY

[F%RE0])
15~19"— (3. pEAEY) KO T4, BROKRRE] ) (&> F L TE,

FHOOFEFHAERIC T IFR N IEWIEARICELEAO L, EUHEMER IV ELE

(R) Z2WIETEWTBY £,

OTA 1%, Aspergillus J& & X Penicillium J&\Z &3 5 HHEDO KR EIZ L - CTFEA
ENHN, WIZL > TUIOTAIZM A, 47 Z h% B (OTB) Z0O¥EZIA % EA
THLOLHD, ZHLHKEED I L, BRMGEOBENZVDIZOTATSH Y |
OTBMRKIZHES 23, ZOMOFFEKITIMEINDL Z LITENTH D2, KM
IZBT H0TAD BIRIBYLDRIA & 70 D EERIRE O 048 B VGRS EEIZ DN T
F2RT, R2REND LBV OTAEAFEITEW LG F TEHELEE
IRIRPEM N OBk % 7o B CAE T 5,

OTAEA I X Aspergillus J&D Circumdati §i3l12& £ 5 A. ochraceus, A.
westerdijkiae X O'A. steynil, Flavi 81\ & £ 5 A. alliaceus, Nigri filZ & F
L5 A. carbonarius X (NA. niger TR &K+ (Z D H HFEITA. niger k TA.
welwitschiae) . I ONZ Penicillium J&?» P. verrucosum ¥ O'P. nordicum % T

Do BEEMSOEEDHYT, T 0L, 1EE LD REMLE RGO

2 A. ochraceus % 2 A ETA v Fa_X—2 a3 LTHOTCIEMRH SN o7 bW HIMEDRH D,
(ZH 133)
SEBEMEMGA RN THEOOND ., BLEEOFRICE N 5% (EWFE RS L)
Al B OBE THMSL OSSR L LT D Z L ICKERN D 2 EEOEWFIEOES 2 S
(W Ffed RSB LR . A niger EE A IRIZIXA. niger DI1EH>, A. luchuensis . A.
tubingensis, A. welwitschiae SE)3 G £, Zh b OFIIHEFIC L EETFAIC S IEF ITHLL
LTWb,
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FeEME, MR M AORESRME GRE, BEREY) I2XkoT, REE RS,
OTAZEAEHE L, 1960FERICH T 7V B OF 1 a3 B43HE L 72 A. ochraceus
ELTHRIICHSE SN (B 35, 36) . BARTIX, MMICT XX LUE¥ET
Moy LT A. ochraceus 7°0 (B8 7), IRWT, EEXRDNGHEELZA.
ochraceus "5(&H 8, 9, 10), OTAELENER D LIV TW5, Aspergillus J&D
Circumdati §il\ZJg 3 5 A. westerdijkiae 2 (NA. steynii 137>>TA. ochraceus
CEENLTEY ., 2004F BN LRBESAFTREDOERIZL - T, A
ochraceus 7)>5 DNETEIE SNTZ (B 6), L= -> T, ZHLANIZOTAY
PORFRRERELITEALARE & L THRE ST 7= A ochraceus © H 1213 A.
westerdijkiae, A. steynii NEENTWDAREMENH 5D, EFRIT. 20044 LI,
WEICTEESNTH 5 BMDOOTAHL Y DOJRINE A. ochraceus = B3 L, A
westerdijikiae & [FIE S &3 2EITEE B 5 (#1004, 1005) , E=
— b —TOO0TABYIIF K. HE 7T 7 KO T 7 U BB ETIELS BAET L)

(ZM 27, 28, 29, 30, 31) . €D 5 HifEHL1,000 ml EOmM THEE SN LT
ZEFED a—rv —7TlX. A. ochraceus, A. westerdijkiae., A. steynil %D
Aspergillus J&D Circumdati BiDOENOTATEY: D FJRIK & 72> T b & DS
W5, (B 1007, 1008)

Aspergillus JENigri HiOBEEIZOWTIZ, WTFNHLAEFTNFEL . HEE A~
BOEEEZIER L, OTAELICBWTEIR L ZRERENEET D LV o7
PERFLB L TWD, LA ->T, LIFLIETE & o Thlack aspergilli & £it S
%o ZOHT, A. carbonarius \ZLLHIN G BHMEIZIEE LTV TH D73,
OTAPEAITET 2 M EIX1995 ER A TH D (ZH 20) . 20004ELURE, U A
YH7 RUEERT A OOTABRIBRICE LT, AV RTL, Af L 7T
YAROA 2T whhd LI oA FEREE. A= R T U TR KD T
A VAT RUEPERIZE T 2 FEERE N FEhE S, oBEZi/-A. carbonarius
HITWF N bR OTAEEREEZ A L, 7 RUDOTAIGRDO FERE TH D Z
EIWRENT (BIR 21, 22, 23, 24, 25, 26) , AEOFEARTER L ERNICE D
MED EH WS TR FITHEIN, JREDOHEENALND (B 1006) .
F/-Ea—bt —TTY A carbonarius 12 £ H0TAB RN ZEERE S (B 27,
28, 29, 30, 31) . T THIFKS00 mLL FOEIRZEOBR I CHEESh D5~
AZFRICARENEGT 5 L OWmENRHY (B 1007) . b7 7 ©HhfETIE
Aspergillus J&Circumdati EiOENOTAIBRD FIRIN & 725 2 & L5 &
OTAEA B O HIBRH) /345 D2 PPAFIZER N TV D,

LEDZ &6, A. carbonarius 37 R, VA UVHT RUBEEORTF LT Ry
LHOWBREETNCAa— —HICBIT 2 EERFRERE & L GRikshTn
5o — T, 7 RUuXiTa—tv —3#5TA. carbonarius |2 55 OTAJGYLNI/AE
THHI CTH - TH., BIF, MEER COREY TIIAREOBRHRIZEKLS . OTA
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1592 ~D B 513K,

A. niger T EIRIX, A. carbonarius & BB O T Ko Ta—¢t GC
R A4 2 2 ENEWIN, A. carbonarius X @ LA EEEN D D |
WZHIR AT 5H, IHIZ, R 2 IR T XD ICHEHAE, %ﬁiﬁﬂﬂlfuf£k%$ﬁ*ﬁ@ﬁ
i M ONFEAEHZ AT 5, A niger FEEGRIL. 7 R REORABREDO 2 TIZE
WTCHEDIBERDOERE 72> T | FBER iA carbonanus X Vo2~3 fEREE W,
— )5 CA. carbonarius |3 ) 5 WHERZ T THINT 5,

Penicillium J& D OTAREAFIZ Bﬁﬁ“éﬁi%}]@iﬁ&ﬁb X, 1969FIZ I F Iz W\ T
INEAINSOBE LTS, MEEP. viridicatum & [FE S INVIZOEKICE DD THD
(BW 11), =D, P. viridicatum O7)OFHEAIZHOWT, ZEOEKO B
DATOIIFER. REITAETHEESCEEO AT EOREW NZOTAK Y Y
= (CIT) OFEAMEZEEE L THSE I, OTARUCITZ FEA L7 VWHE %
P. viridicatum, OTAK OCIT%# pEAT L5 W % P. verrucosum, OTAZPEA L
CIT%# A L72\WH % P. nordicum & HEFX I N7 (W] 15), k. P
verrucosum X (N P. nordicum |\ 3F#RF—F% A« 27 0 — AFEREEM (YES) O£
HEOAFTHOENI Lo TH#HATELEINTWVD, BlEDLEBYOTAMREA
Penicillium J&D77FIZHOWTIE, BENBDOONDHT20D, 2000 FLIFTOOTARE
AR HOWTIL, A. ochraceus D4 & RIEEICTEA 12 ﬁ?%%ﬁ‘é%%ﬁé@é

BFECIL, Eflemni ST P verrucosum [T FE IR IR O C 4 5%
WIHIK CAEPFESND I X, A LT, T4 Aﬂ?%%ﬁiﬁ@OTA BRI CTH L &
SN 5HB(ZHE 1009, 1010), —AEIC K 2 OTAFEANETINFER OFIEIC T DT
JERER AT 58 < A 2 1T . RRICERRL O B KRR S DO AR B S K > TOTA
%izﬁtéﬁéﬁ éz’mé ELemENZ D L (SR 1011, 1012), — K T, P
nordicum | BRI LECT — X?‘@&O)OTA(’? ReashTnwsd, 2
Heiﬂalleaﬂﬂ%bmﬁ//\yfiﬁf)%r—@ﬁb\ﬁuu N Hiv, KR (15°C) £
R0 20% DIFIRE CTHAEFIXARETH D (iﬁﬁﬁ 16)0 P. nordicum 1%, F#RE= X
A« A7 m— AKX (YES) E:hiZ 0~8% D (NaCl) Z#sh L TOTA pEAME
BT R, HIREN2% O L XIZOTAEA RN KK LR WEIML T
BRNEED2HETH-T72 (B 1T) . £ "NL2ORRBRIZE W TP,
nordicum DIENCHA. ochraceus EN0OTATBEYICE T2 Z LG ST
W5, (ZH18,19)

x2 BRICBHTLSXIVI XD UANBEICEET S
TE i Aspergillus BR W Penicillium BHhUDIELE

R EEAR R AT HER A 453 A

Aspergillus J&

Circumdati £
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OTARH & (%)

A. ochraceus

B, BINToh, SO, RS,
R AV =7 TRU, R
£, a—v—u, whE (0oB
Hi5E) . AN

IR~ B

HAS, 545

A. westerdijkiae

aRA oA VIV A FEFEHE,
BERL 7Ry, a—b—g

KE, g—m v ET7UH, AR
Fx), AR, ZA, XM FAHF
EH, A=A ZVT7, 770, X%
T

A. steynii

AR HAX TRy, a—b—§

ARA U AR, AT T, H
A, XhFLun, fE, A—AFTY
7. R, TABLT Y

Flavi &
A. alliaceus™

aLX, FHEHE, ATV, ¥vF
¥, ==

KE, Axa KEH, A2V 7T,
TNAY=UT IR, AR H
EH, A—AFZ7V7, ~b—

Nigri i
A. niger FEE AR

B, BEMLS, O, %
., Bk ERERSE - (U
v, bbb, XA F, =v=7
) L HBERFE, a—e—H A
AXE, BA. BRMILE,F—X

JE L g
{m T ™ RN -

FAS, {55

A. carbonarius

B, M. HFEkL Ay v,
TR AFY s, BRE a—
vt—9 (o7 x&xf) [ AAFT

KE, 2 —wvo8 GdiEnE) |
Fa=VT, H—F, FA4¥ =
T, HER, AV, AV ERY
T. XA, REFF L HAR A—2R
FIVT, TIVN, TAEYFV

Penicillium /&
P. verrucosum

BOH, BOEM I, Vv A4 €,
g A ¥, B, M X
7Y —4b, T—F

i CRpic g€
KE., HF X,
SNOHA, 740V

oYy, I—avy

P. nordicum

2L _Xer ¥, BA. BAMNT
Gh. fON, AL Yy, F—X

IR TV =TV,
SNOAVEATT HER A=A b
797

I—a vy

* 0 21003128V ClIse e Petromyses alliaceus CTD L,

N

RRDER

OTAIZ 1960 FRDOWDIZFE T 7 U MIZE W THRBEEF BN EFRE L T\
W, EORKEERET HHFEOWMIRICIBN T, HARELEEACOREEHICED =
B4yl S - Aspergillus ochraceus (20044512 A. westerdijkiae & F53%8) O
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o1 - AT SFHMHAESR
OTARH & (%)

A& L TR R S, 19654 I HEER OREIRIEN RSN TV D, (B 35,
36,1004)

OTAIZ X 2 ERPEM DI D B ARIGY O IT. 1969F D KE Ok v E =
TAUNEHONTTHY (B 37,38) . 0%, HASH TEREROGEHTOHR
HY IR HE iz, (B39, 40, 41)

X BT, 1974 FlZEa—t —H, 1990 ICIFOTATG Y FE & ik & L <4
PESNT-E— /D5 (B 42, 43) | 19964127 1 » D BIRIEYH] (B 44)
NEESNTWS, £, BRMNCBWTIE, Tor~—2o R EndtkcR4EL T
WD T X DBIER NV A HEETRERA L TV D200 R IR B IE O R O — >
ThHDEHEESN TV (B 45,46,47,48) . ZNHORWNEL, ZHETIC
RS ENC W T KRB /G Y BRI OE FR A SN E S, OTAD R
PI7RBYERER I Gz ST b, (B 1, 21, 22, 23, 43,49, 50, 51, 52)

19



© 00 1 O O &~ W N+~

N T = S
= W N = O

—
ot

DO DN DN DN DN
A W N B O © 0 a0

[\]
t

o1 - AT SFHMHAESR
OTARH & (%)

. REEICHEDIMREOBME

[F%R L]
EHSEIFHE S TO ZFim M £ 2. 20144E1 A FftE (B LG A NT
FRHENE0TAOT NN HOWTORHEHZBIL L TE £1,

NRIEK, FAO/WHOA RIEMIRNMEMZEEE (JECFA) | BUNEMEL S
BB (EFSA) K OMEEEDS AR (IARC) O&RVEZ LI 2T 5
F R R R AR LTz,

2B, 20144F1 AFHEE GELR) VRO FHIZ oW Tid, JFHAIOTAIZET %
AFRBNARER DI OWTEHAT S L & L,

1. ERIFMEFICE T 5ANEE

[RBEMER]
KB LEER 7 7> IV —] 25 IEME LD, BESERNE,

OTAD 72K X 1 1R LTz, OTAIX, Z£O—HnHAbE CEEN K
WEEND0TaUZ KSR END (B 4), Tl OB Tk, OTAITAm R LIz
TEET7 7 IV —ThDHY 7 1 sP450 (CYP) Ik vibash, YETHD
., OTADEALREHRFRD LN TND, ZDIFEN, TF VT AT )LVFHERT
bHA 77 X C (OTC), A7 T "XV X /) UE 7T hHv g Ke
¥/ (OTQ/OTHQ) . MEFIIFHATHLO0TBL VA7 7 kB (OT
B. 77 FEROBA, FEAoEaAEsE (OTHQ-GSH, OTHQ-N-
acetylcystein, OTAZ /L= R5) 5| k2 2R TRE SN D &3 25N
b %M 53,54), FROTAOBE(LEWM A SEEE 1 ITR LT,
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FHO1ENOTE - AREFHFMRES
OTARH & (%)

P |V B

@\I B B *
—— 0 OH 0
GEBALEWN)
HO 0

5k AOTA). “on

3
(I - B _
Fo5++2 0 (0Taw)

*4R-OH-OTA R1=0H, R2=H, R3=CH,
+45-OH-OTA ‘R1=H, R2=0H, R3=CH3;
+10-OH-OTA R1=H, R2=H, R3=CH,CH

-

1 93 X2 UADELRBHER
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FO1RINOE: « AABFEMRAES
OTARHE & (%)

(1) RUR, 57, KH., Ho

[F% R L]
4M$WTF4V%;N~ya/J\F4/%;N~bjﬁwfﬁﬁjﬁﬁﬁf
HAWHITWA720, BAURTITRFITHN T [ orFax—a ] IZHE—-LTE
=30 D

D HLETORE - i

OTA (% in vitro T7 > ~_(Wistar, K. VEECAE]) O, + —FEM XFE
JFEOHRET F— b A v F 2= g 952 LTk > T OTallIiksyfiE
SNT(ZH 55), £/, OTA %7 v F_(Sprague-Dawley. K. VEECAB]) @
TG SUTBIBEORETY F— R A U FaX—T g 95 L 6 HTH 50%70% 12
IRFC 85~91%72% OTalIMKGfRE Sz (B 56), —JF. 7 v b_(Wistar,
W, VCECREH) OB & 55). 7 v b (Wistar, K. VCECREH) O g B
5768) XL v ¥ _(BN/Mol, #E, PIHAH) OIFIE(ZM 59-60)DRE T R—
FEOTA Z3RITA v Fa_—2 g LTH, OTaldt Snehnoiz,

dd¥~ 7 A (ddY. #E, —#E 5P0) T 15 mg/kg (AED OTA #iEENE 53 %
&L OTA 1%, g & BBy K OVNMNG~EBR L7z, Il TlL OTaldfiit S 9
OTA | IMGE CThK SN D L& 2 bz, (B 61)

Sprasue-Dawley7 v I (Sprague-Dawley, K —#f 12 JU) (2, 2.7 mg/kg 1K
FHD[14C]-OTA %*%ﬂ)ﬁ?ﬂ&@ L OTA & OTaZzllE L7=fER., BEA ORI %R

NSk S n RV AW ZOTA THY., OTalLEBL OFENG TO A S
iz, F&HIL, aﬂwﬂ?ﬂﬂ.% OTA ONMKGIRENTFIET D LB 2T, (B
62)

Sprasue-Dawle-7 » kb (Sprague-Dawley, . —# 4~6 L) ZH\ T,
OTA DIENEHIZE T 2 E KO ENOMEEDOZENHIONTZ, *4~A
VR G%, I YA VUG OR T A VIR G OB 1
mg/kg (KD OTA NEOHKE Sz, 5 AMOBEYF A, &K OURFICHEN
SNz OTA KO OTaldxf FREE T 0.068+0.006 #mg K& ¥ 0.041+0.006 gmg TH
STz, —H, FAYA T UoFEERTIZ0.111+£0.014 pmg KTV 0.021+0.002 pmg
ThHY ., BENTHERTEICLD OTA 76 OTa~DIKGENLE S N- &5 %
bivle, £, *A~A TV oBRGREOMA OTA BEIIRHREEHZ N EIZES )
o7z, (B 56)

v (BB, PRI, 658) OF 1, 2, 3 XD4 BENENONEY & OTA
A Far— g /Ltffﬁ% % 1~3 HONEMIZ OTA 725 OToa~D K5y
fi#RE ) mm%hto —J7. B 4 BNEMIZBO L, MK HREEEITERD B
STz, in vivo | U\TI_JH%@EJG@V EIRET D L. ﬁ?ﬂtljfﬁijt 12 mg/kg *
<o OTA 75>/\ﬂ¢ézh%6 CHEFF ST 63, 64), B 1HONEMIZEEND
%’Wﬁ’tﬁi%@%‘(é%@%& IEMEZEIZ LY OTA @ﬂﬁﬁ% FEIBHDHMN, vvDE1

ZIXERENR O OTA 2iff T A21EARH D Z LWV REN TV D (B 65),

I:// (FEASDA, e, ROEBCRI) 12 5 mg/kg kD OTA ZiEEF%5- Lt
W BE 1% OE 1 BRI OTA L ONOTadild Sz, maic i
Febmtisnd, OTAIRMKRIZET HANCHEIND LB LN, (B 66)
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FO1RINOE: « AABFEMRAES
OTARH & (%)

OTo~DNIKAFRICE G4 2B L L T, 7 RO v Moy OER
IZEFENDHEECTHLINARF L XTFHX—F A XTIV oTchbs o)

LAREN T S5 (B 4, 67), L L72A 5, OTA OIIKSEICEEE T2
FENESAEM R Sk DEERIIFIE STV TWVZRVN(EI 56), »"OEO—FETHH =
VU VBRI, Invitro THIVARF LRI T H—F A OEELZN)LZRE L, OTA ©
7K 3 fi % B9~ 2 (B /0 68)

@ IR
a. IR

[RIFEFMAZER]
15/ THIZOWT, BRFPDRE TH 5 M ORERBMNE,

OTADWIERNL Z# D T=12, Wastar-7 v b (Wistar, B, —F£3JC) @
H O v )G %\*M_L@Wj#%%élw&m@ﬁéffi;ﬁ PE L. ZOMHE
BIENIZ1.17 mg/kg I(KEDOTARBHR Z1 mLIEA L=, HEASDENH1000%HI
PRI 351F 2 OTAD I HRR FE 2 JlE L2 SR, OTAIX IS ZEAGEAE ) D
IS5 Z N LT, (BH 69-70)

Wistar7 v b (Wistar, #E, VCECAH]) O+ FE5MI20.33_ mg/kg (KE D
OTAZ#E T 5 &, B EDKE0%D 5 HZSKFF AN S vz, iEHIc
OTADORHMIIMIL SN2 o T, (B 71)

Wistar-7 v b (Wistar, K, —# 150C) (22 mg/kg (KEOOTAZ#E O# 59

& AU OTA SRS B ARV O OTARR AL E6 RFFEILANIZ 1 pg/miL
PLEE720 DR Ui, OTAR G40 0224 RERIE I ZERE L 7 A

(OTAE£0.180 pg/LX130.220 pg/l) Z—RloZ » + (Wistar, . —FE 6
C) »'F _(0.180 pg/LLA2 ml) i+ —f58% (0.220 ng/lLz2 ml) (ZEHFEFEAL
ToRER, 524 BRI ENE R G-ED1/3 X132/3 DOTAN MBEHF /5 H S
Nz, KFERIZ, 7> MCBITA0TADBAMEROFTR EE 2 bbb, (B
72)

Swiss~ 7 A (Swiss, K. —RESIL) IZOTADNKSEM T D 7 ==L T T
=2 %0TA L HIZ10:1DFNLETRAKEG T2 & B EBN D DOTAD KL HE
MU7z, EAIO12EEE T, Mg L O OOTARE N 7 = =7 7 = Ik
HREEL L, FNENSEROMEEME L 7ol 7=V T T = P it
DM OTA BT, HAWEZ RS a7z, (BH 73:94)

b. RAATALFE YT 4°

(FERLD]

24— D1 ~2UT B IOV T, ;cjlz}[ﬁ@ia%z‘(a%ét&)ﬁ%ﬂf LTBYET, &2
B, FRABIZOWTIE, 3 CICHREOIEE TRMEN 23V E T,

|

F G- BT D PEBR MK TS B T 5 RZE(ME DR BEORIE TREN D,
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FoLEIN U - BABREHEMRHES
OTAFEAE (2)

1 S b3 6 me/Il (9 15 melke HEITHY) O[HC] - OTAZR OE G174

9 B XL FFNLS N F **%56%%@—7—”:(25%459—75%

3 White, 224 45H) 120.5 mg/kg (REIF NI 7 F_(Fauve de Bourgogne,

4 K, 60C) KRO=" hY (L7 PERIRA, 624) 12 2 mgkg KED OTA

5 AW GHEDNSA FTT XA TV T 11, TNEI66%,56% K% 40% T >

6 (B 75), (a1, MBI, 68) . AT (AARYXZ, PRI, 328 |

7 <~ A (NITH-BethesdaWhite, =022 () JCECARRA) | Jvk Wistar, —Z=h

8 —CE, VCECRBH) R OW L (Macaca mulata, MEME, 41P5) 120.050 amg/kg

9 HREOOTAZR ARG LR, XM A7, Z VT 41X, TNEi11.6%.
10 62%. 97%. 44%KUBT% ThH - 72(BM] 76),

11

12 ® A2

13 miga Ry EEDEE

14 OTA 1T, MK TGN G AL S it L S L REE L. RS
15 EOEIEX, v b (B, ABRB) KOYZ v b (Wistar, #E. VEECARRH) T 0.02%.
16 /)L (Macaca mulata, Mt 4 1 J8) T 0.08%., ~ 7 A (White, M. VCER
17 ) KROT7H FEAP]. PRI, S88CAB) C 0.1%, VX7 (AARUXZ, 1
18 BB, 33 T 0.2%., £ (=1, MW, 6 J8) T 22% Th-o72(ZH 76),
19 F7-. MERIZEBWT, JEBMEE DO OTA 23 S -(Z] 77),

20 7% (FEABH., PERIARB, BEECARRE) . =T b U (FEAE. MERIAE., PR
21 ) BT > b A, MR, 5I8CA) omigT7 V7 I VICkHET 5
22 OTA DOFEATEHIL. FNFH 7.1x104 Mmell, 5.1x104 Mmell KN 4.0x104
23 Mmell ThoTz, MiFET VT 2 K OZEOMO M F O &5 1-I2iEE Lz OTA
24 I3, BRxIZiEEEEOTA L7a v . BEHIRICH 7z » Tilfkah ~ i En s, (&
25 74.-95)

26 TIT X UAEA OTA 75 OTA OIRNENEIZ 5- 2 5 B E L5700, FALS
27 74’%?@7 / k (77/1/7 2 /KTE\&U@J’EM Sprague DawleV\ M, —HF £-32~4 )
28 i : . f IZ 4.1 mg/kg &
29 E@ OTA 75>H%HIRMQ5§%L ?QEM& 90 %) ?i’CJi[L EP J?éﬁlﬂ&@ﬂﬁ#rﬂlﬂ@ OTA
30 /;ar“rbmﬂf\%mio BAT T > b ClE, BEGZORE OIS LD OTA &
|31 FELIR< . Mg OTA JEEE £ 90 /34412 50 pmglml L 72572, MEH CliE
32 LD OTA NIET VT I EAE LTV, —hH, TAVTIVRETZ Y T
33 I%. OTA ci#iff?ﬁéc:ﬁ&(ﬁﬂﬂﬁm%%iﬁczﬁkmém\ IS TIAEF O
| 34 WERE OTA YEEE I A0 L CHRYS 10 431213 0.5 pmglmL (R Al & 72
35 o7z, WEHE OTA IZ. A& OVB I iomf/;;%f“’jﬁa W5 o TR H 5 5 JHH-
36 SATRPICHRE S e, (B 78)
|37 Wistar-7 v b (Wistar, #E, —#£9 VL) |2 4 mg/kg K&E/H?D OTA & 0, 10,
38 20 X% 50 mg/kg AHE/H OFMIRK|D 7 = =)L 7 % V' 8 10 HE#&E Sz,
39 7=V T E Y T in vitro TOTA L TV T 2 U OREE Z8AMICIRET 5, 1
40 T MIBWC, 7=V 7 H Y UFEETRT OTA ik vtz s L, 50
|41 mg/kg R/ 0 # 5RO T OTA @ LDso fEA 33 205 21 mglkg (KE~ & H &
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20
21
22
23
24
25
26
27
28
29
30
31
32

FO1E N0 -« HARFEHEMRAES
OTAFEA = (£)

WD L2, (B T79)

OTA LA T 2 b_(EEE, MERIAH, ABAH) XI7 4 (BH. IR
IH, FEECREA) ot % X798 in vitro TR bz, TORER, TnF
NOMEFIZT AT I L0 OTA ERWERMEZ2 R TRRIEOES T (OT&E
20 kDa) @O oz, A ERIT. v FHEKORFEES D 28 2.3x1010
melM1 TH Y, 7 HHRORFERD M 0.59% 1010melM1 TH 72, T DRIFE
DEG~D OTA OFEATL, MEH OTA I 10~20apg/=ll Tafn L7-, MmiE
F7 VT 2 T AES OTA HEE 234 100 pme/=il UL E TR L, (B8R 74,
80)

b. #A#IRE & 3R

OTA NI 7= DR L g D OTA KO OTA U D55 iR
X, BEHIR, B5E, &5 L7Z OTA M BRIGY WL 2y, g E s+ &
DFEAFES . OTA ., L3R OTA K% HDEEHK O & ICikFET 5
(B 81), OTA OM-JHINAMMEIC LV B D Z LAmEShTnd (£3),
ZOEWFEMZEL, OTA OWIGEEE, iR Tov—2E, 747 2 i dof
BRSO EES, JEHBREEDEWNIC L D (ZE] 75, 82),

K3 [EFWREICE TS24I X ADFEH

fil P (RF D) Z M TR
=U R 4.1 (R 75)
X7 6.7 (=M 76)
<7 24~39 (/L 7683)
7 v b 56~264 (B P 76, 84, 85, 86, 87, 88)
7K 89~144 (ZH 75, 89)
A 77 (/0 90)
% 510 (= 76)
[N 853 (ZH 91

B O #5550 OTA ORKIMFEEIL, =V b _(L2d PERIRY]
—HE 6 3F1) TiX 0.33 KEfHIR(B R 75), T b_(Wister, K, —REE 3 PELL )
TIX 4~8 FFfH]#& (2 55, 77). 73X (Fauve de Bourgogne, ., —Ff 6 L)
T 1 R 75), 74 (Large White, =2 —Bf 4 U8) TiX 10 RffE#
G IR OFTY (FIVAZ A, —RHE450) Tix 2~4 FEE#%ZGSR 90)
RO N, o, T b_(Wister, K, —#ESEF 3PLLL ) IR 20, T
BB OV C DAL B, I & RIS 4 BERIANICERD B
(M 55),

C57B1+~ U A (ChH7BL._ MM, —FE4 4U8) 12[14Cl-OTA %47 0.200 amg/kg &
EOMETHIRNE S L, RIOIC LIET LR L TA— T V47 T 7 4 —ik
(XA~ bz, OTA XM 4 HIELL EFRE 45 2 L AVR ST,
ZOFEEETIE OTA IZFRIZH VRV EITHEA LIDIREETHET D EE5 2 6T,
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FO1RINOE: « AABFEMRAES
OTARHE & (%)

(ZH 92)

Wistar-—7 >~ b (Wistar, B, —#£ 6 C) 1Z[14C]-OTA 7 0.086 amg/kg {KE D
HETHEFEIRNE S S, 15 E L, B2 OTA O D LD T~
bz, 24 WEHOSAMIREIL, i - BIESEE - K8 > s> 05 - B >
o - B EE >N - BRI > EREOIRTHh 572, (B 93)

£344-7 v M(F344, M. —HE 4 VDI 1 mg/kg REO[BH] -OTA 2# 0% 5-L

ToAERR, BEG- 24 WEf#21C OTA MIAEHIZ 14.0%, AHiEIC 1.3%., BlEZ 0.8% Dk
FHEVED RO BTz, FHE OB g T, T ORGHEEWE D 88% LA 3 ARARHT
D OTA ThHoT=, (B 94)

Swiss-~ 7 A (Swiss, M. —#f 5 JC) {Z 0.00011gmg D [3H]-OTA % & e
0.006:61_mpg @ OTA ZHTANE G325 & 30 % IZITAEH F LK OGN EY I
[BH]-OTA 23558 b vz, BABEMHIZHW T, 1&“%—1 1 FFE#%1C OTA HEEE D F
B & 7oz, I OTA JREE TR 3 FEM% TREE L 720D . Z DZIELHRTH
D EENITH LS PR O b, EYEFEMOBTREEZ LT 532 v AFZ
R ERETHEZOX D RBOBROEINIA LN T, (B T3)

ICR Swiss~ 7 A (ICR Swiss, M, —#f 2 L) T 25 mg/kg KED OTA % H
[ERREFE O Lo RICRE, B, /NME. BEEXOMEZ R L, OTA ©4
i 2 PR LS RS R, 5 15 01405 6 % & Tz OTA 23589
DAL KRG VTN R AR IR O RESRIC AT B 25, mALIRAIE fifE, ~> b
N—TOfilE, R—~ U RERUSREKIRIZ b MR bz, BEE & BERIC
OTA IF3RH LR -T2, (B 95)

Wistar-7 v b (Wistar, I, 25806 #HL DY 2 Fifn, JCHRB) 12
mg/kg KE/H D OTA Z—H—ul6 HREIEIENBES L CRIHRE D OTA A
FRONT=, AT v b (2 #E4EED) CliE. BIROFLEEMI ONCEEENE &K O E D
OTA BENEL ., BWEINED 2 (5L EEmWIBETH -T2, %ﬁfﬁ? > (6 HiH)

. LT OOTAEE KL EL . IRWTHENETHY . BIEIE K ORE
maf“ (FED -T2, (ZHR 96)

Wistar/AE EOPS 7 » b (Wistar/AF EOPS. M, —#£ 12 J8) (2 OTA /54
fiklz 28 HREkG L, BlEF L OHFES O OTA BENHLNE, 7> FO
OTA ‘P& 0.146:1 pmg/kg KEH/H ThH o7z, B L OIFEF © OTA
T O HERER ST, 2 NEN 79.4+31.4 nuglkg K(N73.7+31.3_nug/kg T
bolz, (&M 97)

K (4 AR REEN O, 4 S, RES 85H) 1T, OTAVHYuEwk

(0.120 amg/kg filkl) % 4 WG L7 I BB & OO OTA REAHIE L
ToRER, EYREIIENEN 12.49 auglg O 1.02 npg/kg &, &L Y HBHE T

FEVMEA 2RO BTz, (R 98)

13447 v b (F344. MErE, 10 KON 15 #fs, —BESEE 2~3 JC) (2 0.5 mg/kg
(RED OTA % HEsEGRE OG- L, BE5% 12BN 22020 HBETEREN S
VLA DRRWEAYIC & B U TR O ig > OTA IR EE %%iﬁj(‘ﬁiﬁw n~ K777
+4— (HPLC) THIE L-AER, mithsklmas o OTA BEIZIEE Lo T,
PEZEIZONWTIR, BWERNCHEAEIY7=T7 v FTlE. &E3 %/)E}J_ (Cmax) 75‘51%'3%
X bz TE L, &5 d@ﬁé’@fwiﬁbﬁ/ kT OAE 7 2358 8
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o1 - AT SFHMHAESR
OTARH & (%)

Nic, ¥344-7 > I~ (F344, K, 8 s, —#F 10 L) (2 OTA (0.5_mg/kg A/
H) % 7 X% 21 HM——H=Eal#k 0 &5 Lok o B o 4 kg
OTARIEIZ S, RERERITRD-T2(ZH 99),

E3447 v ~ (F344., WERE, —#E&FF 2~300) 120.5 mg/kg (K8 (Z— iz
wiR) ©OTA ZHERE Db L7z, #R2S 12 R CIEE Sz, £z,
Be5-24, 48, 72, 96, 672 }TN1,344 FFEZRICERED T v &2 3UET O EFL,
ik, HFig & OV gz B L, HPLC XiXikiks n~ 272 7 % o5 NGBS
i (LC-MS/MS) % HWTENENOREHF D OTA LE DR 5HT S
7z OTA LIAMZIZEIZ OTadd8 e Hiviz, JRHIZ, LC-MS/MS D43 Hrifk 5 &
DHEE Z 4172 OTA DA~F Y — A KR b — R FA B IRDENITFRD HILTZ 08,
OTQ/OTHQ. 77 h BDBAZ L 7= OTA, OTA K OZFDORHMTH 5 OTA D
TNETFARERE TN v A ERAEERIIKRE SN0 -7, OTA ORI
HECRAS 1T, HETIT 48 BB 4.6 pmol/L, Tl 24 FF##41Z 6.0 pmol/L T&
Sfe, MED SO OTA OWE—UEERIZHE, HEL OMEDIMEF OTA O
BN EN T 224 KON 231 K CTH - 7=, OTadIfEF#EE X 0.010~0.015
aumol/Ll LK o7z, T OTA IREIL. MEX VHEDTT A m>TeinTing
0.012 pumol/kg ML T ThH o7, Blfi> OTA RIS 24 R4, HET
0.0480 pumol/kg #Af%k. METIZZLDHK 1/3 THo7=, OTA JEEIL. Fflgk v Bl
TE<., %5 24 BB ORET » MBI 2800 OTA EE XD 20 f5TH
ST, AP, BlEdkic OTA A I3 G 48 B BT LTV, #514% 672 i
i B IR R A (0.002 pumol/kg) Kiwi T o> 72, OTalI Ml O g 121X
B BRI oT, (B 86, 99)

¥344-7 v b~ (F344., M, —HBE3 VL) (22— MICEME L7 10 mg/kg (KED
OTB % H[AI X% 2 mg/kg RE/A=IH (—EMIC5EH) % 28, ZhEhiml
O LZ®ZIC, Mikd krmEd o OTB K2 o R#m % LC-
MS/MS &k OYHPLC Tt L7z, e & OSHERRICIE OTB O A3t S 47z,
A, BT & Ol o OTB AL X, Bl 5% 72 R B IZiX, 2hEh
3.8£0.8 aumol/miL, 0.232:6+0.044.7pumol/kg }%1r0.245:010.044-7 pumol/kg.
2 HEPEE% 72 R B 21X, £ FR 0.720.2 aumol/mlL, 0.042.3+0.029-4
pumol/kg & T10.061-840.028:5 pumol/kg & . Bk & APl 2 I EE D3 [FIFREE
ThHoTo(ZM 100), —F. 0.5 mgkg KED OTA % H[BIFREIRE O 5% 72 K
W OMmEFR, B & OFFEF o OTA BEIL, £ E 4.4+0.4 aumol/mlL,
0.271:9+0.092-9 pumol/kg K& 11 0.0007+0.001-1 pumol/’kg TH - 7= (B 86)Z
EnD, FEHEDLIX. OTB EEHFIEE LERWZ &5 OTA & OTB ©7 v b

(F344, M, —FE 3 V) KNENREDMEN, mi{bAMOEMEDZEIZEE LT
% &EEZ (B 100),

¥344-7 > b (F344, K, —#F 3 PL) |2 6 mg/kg KEED OTA OKAEK) #H
[AlR% DB G UG R, #5143 BEMLINICHAE B E N RR L 720 . 5% 4 H
F THIB0000 pg/eall OIMATFIRIE Z4ERF L7-%, 28 H B £ TRSOICHED Ls,
Z DA OFHAL 7.57T H TH o7, F344 7~ b (k. —#E3~8 L) 25 mg/kg
fid Bk > OTA (0.285 pmg/kg KE/H) % 2 W65 LI-HE121E, BEBBNS
3 A BUBIE OTA ISP 0.006~8 nglsll, & ZEMINHES LTz, (B3R
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B3447 > &~ (F344, MERE, —#E4 3U8) 12 0.5 mg/kg (KE D OTA % Hi[FI#E M
Beh U, MERIE Al OTA OENREIZ 5 2 DN L -, Bl (10 Hil)
JORER (15 8#) 7~ FOfmillRIREIL, BeilE TR 5% 6 Fffi], Z oo
BETIXR G4 2 & 2r o7z, BB TIX, [ CEEROIE L D &\ s I R R
ICEE LT, AT OSMABIIARESL &EHICARICER U, R, Bk,
FEE, B N OV EAME T F U F L 219 IRERE]. 264 BT, 191 B & OY 205 B
MTohorc, OTA MHIREOHRE ZHEGT L7oiER. 2 22 A % Ol B 1M kE
TENHELILT., OTA OEHOEMERERIZI VTR O b D HEREZEIZ DTl
REICESSHAITEE LW E 2 Bz, (3R 88)

Wistar-7 > b (Wistar, #E, —#£4 %) (2, 0.050, 0.125, 0.250 X% 0.500
pmg/kg RED OTA 3 1 HI X2 10 BREEEE S, BlsEEE BT OITN IR
B (8317 AL ) ORME ERGHIRRR -5 SIS & 5 AT =4 ik
/wi\@ﬁ%yas‘%}a&%m@ S8 7 Ay M. 0.050 pmglkg AE IR 51 &
0 HEAKAFAICIRIG OR8N Lo, SR L0 . Rl &ICEO B
HEMET =A L b T XTO & —@ QOrganic Anion transporter (OAT) 2 KX
OATS5 A ONZAINEREIZFE D 31D OATL N OAT3 OB AL Z A, T
SDX R EORBT, OTA #5525V 0.250 pmeglkg RE B 51 F ClIHEN
L. 0.500 umg/kg AREZE G TIZIK T L2, 0.250 &) 0.500 pmg/kg REK 5
FECRBWT, B, AFlR. RICHBi5 OTA X, AEKRFEOICHEmLE-, &
gz BT, BEA N L ADFRIE A TRER, IBEOSEM DO~wa 2T v
7t K (MDA) BEIZEIZALNT, )7T'<EP 8t Raxi-2-T4FL 77T /v
> (8-OHAG) REDZEIZHEKFMEITRD bRh o7z, (ZH 102)

T (A x2—FT T Rb—A, —H2BAVOTr~—27 T RL—R, —
FESTH) ITHBWT, MDD OTA OVEREIT, B, Tl UMt ofERE & 0 K
mole, (ZH103)

THE (T r~—7 T RL—A, M, —#£490) 120.8 mg/kg KEH/HD OTA
% 5 HE'H NS L R & BlEo OTA BENHSZ, OTA IZHEIZ 189
anglg, B 283 aug/kg M EN7-, (M 104)

TE (To~v—0 T RL—X, M, —BE58H) 121 mgkg fEtk =" FV

(FEASBH, PERIARBH, SPIECRBA) 12 0.3~1 mg/kg filklo OTA ZREEFRE L, #H
WOMICETORMRET LD L A, WEMWFEICIS T DT OTA R LB s>
Hﬂm>ﬁ%ﬁ >HE.H)5 HERDINATH - 7= (B 105,106), FHERI OTA L LB > IE i

oy —F7-, TH (B, PRI,
HERE O —HF 1 FH ﬁréétée@%) %:ﬁﬁmt 6 1 ~3 7 H O AEHE G5B ORI Tl
i > 157 A > iR > RERARERR DIE T do - 7-(Z R 89, 107),

75 (SPE, PERMEHEARR], —#F 10 84) (2 0, 0.025, 0.050, 0.100 X}% 0.200
wmg/kg ikl (244 0. 0.0009, 0.001-7. 0.003-4 Xi% 0.006-9 pmg/kg K E/
H) ® OTA %4 3 7> HIREE&R 5 L7 fbE 5. llas L ORI fE D)2 OTA 7R 358
DB, BERIC 4~11 pnglkg. FHAIZ 1~6 pglkg M OVFEIC 1~4 pg/kg @ OTA 23

6

fitE 2 & Ol ORI & ECER OO AR 2 OF 72 40
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1 RS-, (R 107)
2 TH (MR, BBV OME, 4 Bk, B 12-24 5H) 12, OTA {54kt
3 (0.120 amg/kg filE}) % 4 L5 Lf:?’ﬁc:ﬁf‘ﬂﬁﬁ&(ﬁﬁﬂﬁ%ﬁéﬂ%ﬁﬂij OTA = i 2
4 EUTRE R, MR TR T 12.49 aug/kg, AHET 1.02 aug/keg & . AFlEL Y
5 R CEVVE AFRD BTz, (SR 98)
6 vy (Vy—T—, MEPEILE, —BE18H) 120.317~1.1 mg/kg fARlD OTA %
7 9 kg fil £t/ HOEIE T 11 MR O#RS LR, —HEOEEIC OTA 23580 bz
8 PN, AL FFE. iyl . FLAOYRIZEWT OTA 3R (5 pglkg) A
9 Toholz, (M 108)
10 W' X — (Cercopithecus aethiops. W, —#E 3 8H) (2. 0.8, 1.5 X
11 I% 2 mg/kg RED OTA NHEIFIRNE G S41, 21 H B R & OUREEFSEREL
12 Ii7z, OTA MFPREITRG% 2RHI TR L 20 | JRPITEIIRBE I S 72
13 73)0710 PIZRIT D OTA DIMEN D7 VT T AL 2 a3 /R—MA LV MBS
14 IZ—% L. OTA O¥dix, 19~21 H CTH-o72, g S— kXA F (F
15 4:\> &R = = R A PO RIS REIL. 59 mlkg TH -7,
16 (R 109)
17 OTA OFRET 1 7 4 — /L EFHRD 72, 395 ng D[BH]-OTA(0.14 MBq) 't
18 N (SR, 5.1 4) ICEERFRICRORE I, 75 H F‘a'ﬁm{‘rﬁw‘%ﬂ& =y
19 77 Te5#% 8 E T, 5 L7=[BH]-OTA ™ 84.5% LA LA A ER D vz,
20 6 H & i o [3H]- OTA I, BEED 36.3% L7320 | LR 500 LTz,
21 HPLC ZHrofER, A TIiiE s A E0EE OTA TH Y., OTA I S
22 Nighnot=z, OTA MR SED 7 VT T AL 2 ar/R—~ A A —TF T
23 JNZ—E LTz, D23 /X— KA NET VT, B2 LA E 2D
24 B OB ES (Blgr V7T 52 0.11 ml/4y) Ekex . EEENIRID 6
25 HIE 20 KffE, 6 B2 61% 856 B RSN, Eiks V77 21X 0.093~
26 0.109 ml/Z3 (B &% 013 L/H) EHEMINZ, £7/o. RACHNKT 5 OTA oI
27 HRE ORI EN A, b b (BEREE. P 84) IZBWT 2 202 AME
28 ENn7z, OTA DIMHHEEE L, 0.20~0.88 neug/mll ThHo7z, ML, 2 4
29 ICBW CHIEMIBIIIE —EICHERE L7225, 6 IS8 W TiE, BLEHIR i By
30 DRDO BTz, BEEITED N1, (B 91)
31 —J5. 2a %= kA FETFILTIE OTA OF 5%8% . AR X I3MEEIC
32 FaPl ] DE N OB~ OEFEZ 0 ICF B T E 37 OTA OEhEDBRfFIC 3 =
33 V=R A NETAXITENL ED 3 =k X N BT VTS TN
| 34 RSz, (BH-11011182)
35
36 c. DN, Fit. BMEBERUBE~DEZT
|37 =UN) (&L 7B M —RE27 D ICAEZ 1 HEDD 0.3 XX 1 mgkg
38 it (0.0375 J2 TN 0.125 mg/kg (RH/ HIZHEY « FHRIET) © OTA % 341 HfH

7T JECFATHW TWA#E(IPCS:EHC70) % HW CHE R E 2 #t
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FfE L COR~ORBATH TR Oz, I (%#E60~70 &) |2 OTA IFFEH b7
molo, (B 112)

=UN) (FU~=2my 7 pEIRE, —# 4~8 J) (2 OTA 2% 2.5 Xi% 10
mg/kg fift (0.1 X% 0.4 mg/kg A/ HICFHY) C7 HREREER G- Sz, 4 H H
IZ 10 mg/kg flEHE GREDINE HIC 1.1 pglkg @ OTA A & iz, #5473
A#%T% 0.7 pg/kg ® OTA I FITHR S 7z, (B 113)

=9 NY (FEIRES. —RE7) I OTA 25 2 mg /kg fiEtD HE T 3 0 EIREEHE
H.aivle, 778t L2l OTA 7R &3 HESR (0.05 ugkg) KiwTh o7z,
(B 114)

VAZHADZZ (HADURXZ | pESHEINSE,. —# 5 ) 12 [14C]-OTA %
0.070 pmg/kg REOHETHIRNEGT 5L, A— 7 AF 77 71EICLED 6
IRF % I I3 s TN O JE I BRI U BB AR R 338 L, 24 R ICIFINE
FAZ I OTA SR S vz, (BHE 115)

HATXZ (AR X7, BEIFH., —# 28 ) 12 OTA % 0, 1, 5 X% 20
mg/kg RECTHERAOKSGT 5 L. 5 mgks KEL EOFHERHET OTA OIF~D
BAT RO bivlz, 12 RO HEAIIIO OTA JREIX, 5 mgkg KEKEH T
13 ng/kg, 20 mg/kg (RE# 5T 34 uglkg Th-o7-, OTA L, B 5 4 HLDOHEA
PRI 2 BFE L, EWREREINF L0 10 FE0 -7, 5 mg/kg (KED OTA
Be5RETIN OTA JBEIX 72 FE#%IC 2.06 ngkg L imifiis 72 >7-, 20 mg/kg
RELH G W TIFF O OTA REIZEIZELS 20| FEIIINEE LT, (B
116)

Sprague-Dawley-7 v b (Sprague-Dawley, M, —#f 4~5 [C) OFIHMIC
OTA % 0.010, 0.050 Xi% 0.250 pmg/kg KEDHE CTHEFROKS$5 &, Hh
IZ OTA 3B bz, FEMICIHWTHA & i OREEIT 24 FFREZIZ 0.4 K
N 72 B2 0.7 Thotz, 72 Witk CIERALY & BB o fik o OTA B
K OREALA & R B O g 0 OTAJRE & ORI IED BERRHFHEI DTS b T,
WEEMWIC I T D g M OVE g OTA B IX. TN ZENREWO OTARE LY
o To, (ZHO117)

C57B1-~ v A (C57B1. hLiz#E, —&F 2~4 JT) T 120~170 mg/kg @ [14C]-
OTA Z#HIRNFEG- L., @54 — T V47T 7 4 =B X 28RN iThbh
7=, [“Cl-OTA X, HR10HE LV H 8, 9HRHICHKE L X cziﬂﬁczﬂéﬁ%%
il L 7eOTA—, 5% 20 3121 =RE, Bﬁfﬁ%&o“ﬂ R C i e
%W‘_o TR 17 A BI2[4Cl-OTA-OTA % ¥ 5 L 7= 43 el 1%73#@7]‘&%1‘

NRO LN, (= 118,119)

e 11 R R 13 H Ao SleICR-~ 7 2 (ICR, #EHE, —#E5~13 L) Ot
AR 11 HHMXON13 HH 12 OTA % 5 mg/kg (AEO A& THEIENES L., BEY K&

DB IRA~D SR ST, FEW oM, AT, Bl ONEAE R K RS

Fil RE#Ekg) S B (g/Eh/ ) 1 ppm fi BHRFFE &
(mg/kg RE/H)
|l => 0.04 50 0.125
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1> OTA BT 2 BRI IR RMEICE L-, BT o OTA BEIT, &5 2
~6 RE 23 < . AR OFHE L 0 5250zl Lz, BEicksiy 5 OTA
OMIEERENE, EIE 11 B Bi%5- T2 V13 H BRE T 24 B TH - 7=,
JEYEH O OTA JEEE T 5-1% 2 W] ClIREpamSER i 5 PO 0.1%LL FTh
ST, RAIZHEML, 11 B B#ETIE 48 FFEHEIZ 4.6% &0 13 H B#&5-Tix
72 BRI 13.3% Th 72, (=M 83)

Sprague-Bawley-7 > I (Sprague-Dawley, M, —#¥ 39 L) |2 0 XiZ 0.050
pmg/kg KE/HO OTA (RERKFET RV U LKERFIZIEEME) 7, 2% 2 BT
KO 5= H 2 01% 3BT 22U 7 H =il 0 &5 S i,
OTA D IREM~DBATHTR S5 7=, OTA & G TR EREO REMW N & PE
FNZIREWIT RS-0 3~4 JCIT T CTRERTE Sz, OTA FEHRERED
FEW ) HEEIL, OTAIER GHEOREMMICHTE vz OTAIZE & LT
7RV IREE, OTA B G- REO BN N B FE E N T-1% OTA FER GREO BT
SRS < TERE. OTAFER SO RENM ) HEEENT-% OTA B 5-HED
REVWIZHE S 7= HAERSIL B AT OTA &5%?@!:@3%7% HIEE N,
OTA ¥ 5HOREMWICHE SNT-HARIRSRIZ BEHED 4 BEZ féé%wto
OTA ALiE I, l%b%@ﬁ@ BT WEOKE, BEELUOIHEFI
BT, WEM O e K OV gl 7% OTA JREIL, xfﬁzéﬁff%m%m

11£13 pg/L &Y 4.0£5 pg/kg HZERTER L < @BRETENE I 130+£14 pg/L LY
42+7 nglkg, MAEHZ=IZERET ZCZ”LZC%L 640 +86 ug/L } T 180+63 pg/kg

Thotz, HARIESRILLE ﬁi@ WE D OTAREN &b <. &R OB gic

BT 5 OTA JEEIE 860+£100 ug/L Y 240452 pglkg TH o7z, T OFfERITMRAL
HOREMMIZI T D OTA OEBINPERSE 2 R~IE L T\ 5, (B 120)

I 12 HH O Sprasue-Dawley7 » I (Sprague- Dawlev\ HETIR, —RE4 D)
OEE 12 H HIZ 2.5 mglkg (KED [BH]-OTA % & F#5- L THA “”/\O)/\%ﬁz)i%}%ﬂ
RNz, ZOREENS, WIR1I2HEBD T v MZ OTA %5 L5656, eIk
ICERET A0, BREGED 01% 5B 52 Lidrns é:fowé;m:o %@A
T OTFA T 5 48~79 IR T et FER SRS B 58O 0 1% Cho
7=, (B 85)

7H%% (Blanc de Termonde, M, —#f 4 [T) |2, 0190 amg/kg fik}l (0.016
pmg/kg AH/ HIZFEY) O OTA % & e BIRTG YA SHEL O 3~19 H BTG
SNt OTATREMWIO MR HFUTKEAT L, G IRE~BIT LTz,
. 19 HE® OTA BELLIZREMOIMmEEZ 1 925 LA TIX0.015 THYH ., I
OTA B & 1R #hWy i EP OTA REIZITEDEMAFHEENFRD b v, WEWI

BT HMAEOTABEIZHNT 5B OTARBEOIX, FEWm L0 &<, EEmic
%wfﬁ%%ﬁﬁ%#?%ék%z%mt(%4%(5%1m)

F4 HEODHXEREYDOAIS XD UARE

T T R ABREE

4% Gapg/L) FLGapug/L) & Gapg/kg)
s SL7) 35144 + 0.704 0.049 + 0.011 1.;241 + 0.366
IR Eh 0.051 +0.024-8 — 0.041 + 0.025.7
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(ZH121)

% (SR, METIE, —RE 2 8H) 12 OTA WINfaEAS 0.88 mg/kg AHE/H D
HEE D LI ES, IR 21~28 H RICHETS 7=, OTA TR
0.00004 1$==0.00006 ng/kg DOILLETRD L=, RIS BITHRE S/
(B 122), FREIC, ERERIHC0.700 0% 1.400 mg/kg filkl (—OTAA
0007~X 1% 0.016 ﬁmg/kg RE/H) © OTA Z it T ICREER G- iz 7
2 (Trv—0T 0 RU—A Mtz —# 2 50) OREEMMIC OTA ERITHED
IR T (B 123), — . BARIGYEIE (OTA 0.193:1 pmg/kg ik, BT
? L/ 2 0.152:9 pmglkg il 21EE L7247 2 (SRR, AEAR. —RE 1 56)

MO OTARBAT LT 2MERH Y, B7Z oM REIL 0.20
augmll Tho7oh, WEh (6 58) oA O mH R EIX 0.075~0.12
aug/mll Tho72(ZH 124),

K458 TR OER SN OTA DIFE A ERTHELENTOMEND L&
AHNTEY, v (Vy—I—, M, —#F 1 8 (2 0.317~1.1 mg/kg fkto
OTA % 11 B NS LI-fEE, Ao OTA IS o7=, (B 108)

—JF, HIE3~6 MAHD Y (VA A, M, —BE18H) 120.2, 0.75 X
13 1.66 mg/kg {AE/H ® OTA % 5 HHBE WL LI-HEITiE, 1.66 mg/kg RE/H
D OTAFGRETBNTDIA, BEBMENS 3, 4 K5 H HOFLICMHEDNZ OTA 2
szt omELH L, (B 125)

@ 3

OTA OFRFRKEZX 1 (M. ZRMIMRDMAOME ] OFH) IT/RL
2. OTA X, FICHLE S TR OTaUlI KD R SIS, Tl OV g <
[ OTAIXCYPIZ X VLS, DETHD0, OTA ORRLAFHMFTED T
Wh, ZOEH, WHEFEL, 77 RO, WAEREE, e R TR
HINODMERDH D, (B 53)

E R, 72K Ty NOFBOORER LI /ey —20%, Bxfl=aFr
TIRTT=VX7 VAF KU VB (NADPH) OFTEFT OTA &A1 ¥
NR—y gL, B607-REICHONT NMR K OGBS MS % U T filg
RBLIER, VED 4B)- B Faxv 4277 % A (4RO0H-OTA)
KON 450H-OTA A K STz, & MR » MiFloI 7 ey —aZ2Hnb &
AR-OH-OTA N EEARANRHH T, 7XOFEI 70y —2Z2H\5 L 450H-
OTA NFEELRB#WTHY . 25D OTA DIKSERIZIZ CYP 285 L TW5
EEZ LN, Flo, WEOINMKDSEINZIIT D Vmax [ERMEN-T2Z Enb,
INHOREWIT OTA OFERE T2 WEFEELIZTEXT(BH 126),
NADPH F/E FCT7 v F Xt MFEI 7Y —2L OTA A FaX— 3
> L HPLC To#r L7c#ES, OTA O & LT 4R-OH-OTA 2338 Hiv7-

. EDOERRRITIELS . X7 1 mg 4720 10~25 pmol/5r THh - 7= (B

94)0 4R-OH-OTA 1Z OTA L v HMHNMEWEEZ 5N TWDH, 45S0H-OTA O
B OWTIIRATE 27— 1372V (S 126, 127, 128),

OTA ORFHZHOWT, KR 7 v Y —2 1, 7 v b CYP M RO Z &
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~ CYP #5h % -\ in vitro 52T OTA ORI~ 6TV 5,

[ KIkEMZR]
11~18/TH Goid T (1) AdHEM) OEBEICER) 3. IEL LT IR
H OIEHIZBEILTHRBWVDO TR WD,

OTA #7 v FXIZ~TADOFI 70 Y —ARIGERICHEMT % L LC-
MS/MS TZ K D ED 4R} N 4S0OH-OTA B ST\ 5, F - i Tl
IZHEBLT 5 CYP1A2 & CYP3A2 O EIRIBE I TWA(ZR 129), v~ T AD
7 a Y — AOFEFTOTABMMUH SN CTEEFEEZ 7~ T L OWE(SH 130)
BNHH—FH, v FOBFEI /7Y —ATIE OTA OBLEEENSHRE I NLRWED
WELHDHEW 129), £z, v U A (Swiss, M, —HE5~10PC) (2. YL
PEZ LB ET L2 72 /oL X —)L (80 mg/kg (AEE/H) A 5 A, XUE 3-X
FraZ bl (20 mekg RE/H) 4 2 A, s 0&E L#®IC
OTA Ziflfn#&EE Lo R, Al LY OTA @ LDso fEEINT 572
OTA OEMFEMEMETF L, —F. 370V —2b0F ) X7 F—FBIHEH
ThoHrEXn=/L7 % K (1,400 mgkg KE) ##%5 LI-HEA121E,. OTA
DG 144 FERI% D LDso 13 40 mg/kg KEN S 18.9 mg/kg REIZED Lz,
(M8 159)

4R-OH-OTA OAERICEIL T, 7 v @ CYP1A2 O CYP2C11 O3B R T
HENT, b+ CYP1AL KO CYP3A4 OfFE T CARBSHME SN A2, & b
CYP1A2 IZIXTEMEDRTROD LN o2 L DMERH H (B 94), LL7ens
CYP3A4 LIFMZ CYP2C9-1 & CYPIA2 IZFHWVEMERH D L+ 2GS H H (3R
129), 2D X 912 OTA RHNCPHG-F DFEFE /0 1HE & TEHALEALIC DWW T OEI A
T ERISEVDRH D | B PR RIEHEEFIZIIRTE RO SR H 5,

&FE CYP A EA ZHi&R 5 Li27 v FOFEI 70 Y —2 %5 & 4R-OH-
OTA AR HIM LIz, TIAHVEARAT 74 —F (ALP) KROyZ /L% )L b
TUATZ7 2T —E (yGT) ORTHEIZFEE L L7z OTA O fEEIX, CYP #E
KOG L 0BT 52 2005, CYPIZX B2k kY OTA #FHMEIHE T+
HEZBZ B, (B 94,129, 130)

[ RIRBEFIER]
34iTH® INMR,| % [MTH-NMR] (ZfEIE,

VYOI 7 e Y —2b L OTAZHIZ A U F2_— 3 95 & 10-OH-
OTA DR S D Z &3 TH-NMR M OVE & 7583 ChERE S L 7=(SHE 59),

K58 (7 ke WP, % 88H) B+ T OTA DRHMTH
% OTC WA S NTZ Z ERME SN TV A (ER 131),

(FBER L]
33— VAUTH~34—U3TH (Guid Tkl omBICFHE) X, WEE L
TRFC T A =D AENTVWD 0, SlliEEBH L-b 0T,

Z v b (Sprague-Dawley, M, —#&f 4~60) x4~ A T % 0 XUT 5%IRER
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5 L2, 1mgkg (KED OTA Zf 0% 5 Lz, 24 ~A U HERETIE OTA
225 OT a ~DOAIARFEABAEE S, 5Bl xt 7 5 [EIERII X FREE T 56% &% UV
I~ A FEEHETTI% CTh -T2, (B 56)

Wistar-7 v b (Wistar, H, PLECARH]) 12 0.050 amg/kg (A5 @ OTA Xti
0.053-5 amg/kg KED OTC Z#EO#EHT 25 &, mH OTA BEIL 1 Bk
KERD | OTCIFHEGHBSNITEANT OTA ICERIND EE 2 DT (7%%’
132), Arochraceust AL TA o nlarg o L THOTCHBH S Ao
(EH 133y

7 v PO hOPMREEEITME S, FEEZ RIS RWREELE LT 10-7~105
mol/L ®[BH]-OTA % in vitro T8 K3tz A v Fa X~ g5 L, OTA D
ARPRE & LTSS 4R -OH-OTA DIEMNNT, Hilz7e 2 ORI 1R
5. HPLC OSWHEERENE . OTA O~F Y — 2 I~y h— R L DR ok L
HESI N, 209 by b—RAEEKIE, b FOFIREETFMEEZ V%
Bl s e notz, EMRHHBERZOFERTH L 3-AF /a7 b U]
Iz X 4-OH-OTA AT L7220, A RAERIIZIELR 2o Tz, (B
134)

OTA %z BALB/e~ 7 A (BALB/c, B, —H#£5PL) 120.0005, 0.001:4, 0.008 X
1% 0.020 pmg/kg RE/H O OTA ZHE< 4 MK O G%, BiEL OHEIZE
75 OTA R##W % HPLC Cotigss L-fER, milgssicdbmic, OTB, OTHQ-
GSH. OTA-GSH. OTa. OTHQ. OTHQ-N-acetylcystein, fif#% OTHQ. 4R
OH-OTA, OTC K USKRFRIED 1 BOMRHM BB v oL Eh g,
(ZH 135)

[ RIRBEFIER]
27~344TH (tix I (1) ARl OHEBIZER) 1. AFxE LT IR
# OERBIZBEI L THLRWVOTILARWV,

BEALAT C/L— AV DFEEL TRV Y RIVAX A v 5, —#E158H) (2
11 XUF 25 mglkg KED OTA ZHANEE L7k R, B 51% 24 FRDINIZSET L
ro —H IV—ALDFRELTYY RIVAZA L IEE 3~672H. —FE 15H)
12 0.2, 0.75 X% 1.66 mg/kg {KFE/H D OTA % 4~5 HE, IFONZ 13.3 mg/kg &
HD OTA ZH[EIEHWNEG LIzfEE, 13.3 me/ke SEEK GO L @M DK
WA R LIz, THOORENS, L—AVORELLVOROEEGICED OTA
DOBFEEIF, IL—A L DIEL TN N LU CEE T 13 me/ke KE A2
mgke KE B[R &% Hille, (B 125)

® HEittt

% M)ml EH OTA 7 U7 7 AW TIE, TEHHEIE R OSRERIR A A3 &
TR EIZH - T D, Ziud, 1 OTA O &N 403.82 THDH Z & L BHEH
117 %znﬂ\éo 7 v F T FE 350~450 OEIPHIZ & DR S HH-HEE O
RERIE AR 21T 07, ER YRR Th 2 R X~ DRI 541% OTA
DGR, KRG EEIKFETHBHR 81), dd¥-~ v A (ddY. Mt —#F5 PL) (23K
W OB YA CTHD 7 = /v eE X —v (PB) % 1 BEREFI&RE L=%.
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OTA # 15 mg/kg KEOHE TEENE S Lz, OTA OEH~OHET PB I
FLFRREIC Lble U TR 2 51N L7, PB ALERREIC I 514 24 FEEOIR~D
HeHZ, BRI LT OTA 13 1/3 (2. OTalX /418 L= 61)

Wistar-7 v b (Wistar, Mk, —Bf 3~4 ) |2 OTA ZHikN&E 5% IS e
ZREVE LRGSR, OTA 1IWFE 26 bHEH S, WBERERR P IZERE /e &> OTA
DB LT, (R 69)

(%R L]
11~151THIZ, IELE L TR 7 A — D AZNLTWAH 7D, R o

H f\nﬂﬁk Fﬁ%%’r%ﬁ LELZ,

> Lﬁﬁivr T1% Ch o iz

B s T—o

Wistar7 v b (Wistar, ., —FE3~48) |2 15 mg/kg KB D [14C]-OTA 7°
HEREO#& G Sz, 5 6 B F TIOBEHBERRTE D 33% 23 H s PRk < v
Too Flo, W57z OTA DK 56%0, # 54 120 FFHOIC OTA X% OTa &
L CRE O CHEE S iz, FAIIC OTA LV OToa &N E -7, £
7o, #ED OTa B2 bRt Sz, (B 55)

Wistar7 v b (Wistar, #E, PCECRBA) 12 6.6 mglkg (AE O OTA Z#% 0 X%
JEEN G35 &, 8 HMOBIEMIRIFICIRFIZHEH SN 7=DiX OTa . OTA K&
W 4R-OH-OTA TH Y, TNENHKEED 27%, 12% KX 1~2%ﬂ%>o710 4.5
OH-OTA lZfmHH S7elro7-, OTA L OT T HEHFUT HENTED Tz, MK
HZ OTA OB TR ST, OTAIZRBE S5 LI R e S
oo (W T1)

FAL LTy~ (TvEe /. B RECARE) 126.6 mg/kg AEOHET OTA
ZRRO#EG- L, 5~6 HMOBIEWIRICIIT A RIEENFH Oz, JRPIZIE OTA,
OTa Xk T* 4R-OH-OTA 23k &4, HEtEITENENEGED 6.9%,27.2% KT
1.6% CTho7-, EPIZIIMED OTA & OTa i Sz, (B 136)

E344-7 > b (F344. M, —#F 40UC0) 121 mg/kg (KED[BH]-OTA ##&O#H
LTchER, &5 24 Rt £ Clo @i — HUR ARG PE ORI 14 1% D3R
iz, Motz 18.02.6%23 FHIIHEH S vTe, RAICHE S e BRI E
1R 85% 30— 0Ta i 1N 8.9%138 OTA Th o7, £i-. RFEED 2 FLE
O K O (0.01%LL F) @ 4R-OH-OTA 2kt Sz, EPICHEH S
T P E B 1 34— OTA I OTal L C-E A G E SR do 72,
(ZH 94)

F344-7 v ~ (F344., MEME, —#£ 3P0) (2, 0.5 mg/kg (AHE (B 23—
) O OTA BHEFRE &G Xz, $51% 96 Ref OB IR+ OTA LY
OTaD G- &EIZx 4 HEIERIT, HEZ v FTENZIL 2.1% TN 4.2%MF N1
Z7 v N TIZENTEN 5.2% %N 3.5% Th o7~ RPITITEEE D OTA-7 /L2y
R S, LC-MS/MS OF — X )by h— A X IAF Y — R E ik & HE
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o1 - AT SFHMHAESR
OTARH & (%)

EENT, 96 FEENICE T 52F 0 OTA KO OTa®ENERT, HET 5.5%K& N
2.9% M ONZHET 1.5% &N 2.2% Th -T2, (B 86)

¥344-7 v b (F344., M, —#&F 3P8) 122 mg/kg {K&E/HD OTA % 1 #ENZ5
Hial 2 BEEERHROBS L, R&BS 24 RpR% E CICBEIIL72RE LC-
MS/MS THHT L7zfER, OTa, X2 b—Z X (IAF Y — 25K ONTIRBE
£ OTB &KO* OTHQ 23Rt sz, Hmiksx b 72 FERIC L LT v FORT
Bk, BHEAE OUMAEIC OTA (358D LA, TOMREWITHME ST,
(ZH 137)

B 1 HEPRFEOESL 10~156 HHO UV (/AKX A M —#E 2 57) I
0.5 mg/kg IREDHFETOTA Z R O#H 5 L TH5H, 120 BRI O FER D08 S vz,
ZOFEE, BE5 SN OTA D 80~90%7 OTal L CHEH &4, OTalIfRF iz

A HIT, — . KO OTA bIRF (3.2~3.3%) KUFEH (7.8~10%) (T
O biviz, (ZH 90)

PR F ' — (Cercopithecus aethiops, M, —HF 1 5H) 2. 0.8, 1.5 X
132 mg/kg {KED OTA % H[AIFFIRNE G- L, 21 H IR OIRFEFDS BRI S
Nz BEEREBIOS 21T 72558, OTA OFEHOHREE L= 257 )T T
Y AIE, 0.22 ml/h/kg RETH 72, (B 109)

b b (BEREE. B 14) 12395 ng OBHI— OTA (0.14 MBq) # %28
BRI DS LT LI L7 RFP o BHMEE® A HPLC 12X 0 o8 S iz,
BeH1 B#E0 5 9 B £ TO 4 RIKIZEBW TR HEN S 7= it e e o 42~
54%0N0E8E OTA Th oz, o7V v 7#HZE T T, OTA {EY U &k &
EZ D BUREME D 14~20%73 1078 OTA X0 b < B S <2t o

ST A v AR R L 2 Bande BB 6 HEOBIEHIM
W2 G- 2D 20% D3 RICHEM S U72 (2R 91),

MIEFTE LRI EEFEE L TR OTA 1L 0.2% L FTHDH Z EMNEL D
HFE CRDO LN TWAH (IR 76), OTA DJRA~DHEH T RMIE WM L.
FDIFE N EIXBER e A A MY O RIS W% T D BT =4 U ikic
X5 EFEZONT(ZH 138),

BT =F > T v AR—2—@ OAT1 % 3B S B2 RERII 2 72388k T,
OTA IZ OAT1 #/r L Tk SN, 7A7 I v A L OTAIZSOW T, =
@ OAT1 {KIFHI72 OTA s 3 Hl S iz, (B 139, 140)

(2) BREUVMDELLFZH NS A —E~DEE

T b (T MEEEPERIAR], —FE 15 P8) 12 0 XJE 0.100 gmg/PC/H D
OTA % 8 WM N#H G LS., mHRENSGEICHEML, migHh 1 >R Y
VIBEITAEICET L, FIBICIT 2 B0 B RTE PRI AR T L7 23, BEAE Bt
FIEMEITIEI L7z, OTA OFERIFEFHBIEAIL, PN S DA o Asea )
DA T ILH O IREE L4454 (22O 7 ) a—75 2 A o Hii| ok
WHEHER OV ) a— 5 b SREE SR TG ME O B 2> & . FRBE R O 1 23 D4
oo LEz2 LN, (B 14])

Sprague-Dawley7 v b (Sprague-Dawley, M, —#£5~6PC) |[ZOTA % 10
mg/kg REDOHFEI (X0, 0.5, 1.0, 2.0 X|I=~24 mg/kg K/ H T 4 HMEEHEN
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B U7 R, B/ iR v AR o ZIEHEZEEIN DY 10 me/kg (A FE HA]
WEREL 2.0 mg/kg KE/HUL FTRGHECRD BN, 4 mg/kg KE/HT 4 H
BHEBE L E=RETII I T AR FIEEIIME T L2, (B 142)

7% (Hormel-Hanford X =7 % {PERIARIA, SAECRD) Biligiie Bfha 2 v
“C OTA (2B % /)7E, RNA kT DNA OAARKIREZR7-FES. OTA

XD InsoEs AL EWAE RO EEITMIANEER OFEEICL DO TiE
m\: EMIRES T, (B 143)

OTA 17 v Mg A HTC AfaoM¥EsE 2 L7, HTC ez OTA
ZWINT % & 30 91l & Lo AR O, 150 4 ?Eé RNA A B PHE 23
bz, OTA RN 5 BE ORI, DNA OAKLEITRD biixhotz, 20
FERI Y, OTADX R EAERMEEIZE > TRNA @é\m’ﬁﬁﬂ% EndZEN
R S, (R 144)

Balb=e~v 7 A (BALB/c. WEHEARBH, —#E150C) 120, 1. 2.5, 5. 10 ¥(% 15
mg/kg RESUEZERLLED OTA ZEENE G35 &, BEEITIKF LI X X

g/\ﬁklgﬂ 753mu 0 %ﬂﬁ_o 1 mg/kg {ZIKEO) OTA &5‘5 H#Fﬁf(ﬁ@& //\7}g/\
FBHE ORI, iR, Bl OME R . IEREREE L CTENER
26%. 68% K NT5% T - 7= (B 145), OTA O % L X7 EARBLEIL mRNA 7>
SXURITE~NDOFRLSNVTRZY, T3 ) T YVVIGEORTF M E %
45 Z &R ENT-, 73/ T VtRNAGKEERIL, 7TI /B0 T
/Ez’%a:iﬂ; Li=7 v Fa Ruza3 25 tRNA & OFEE IR D B M D s % fi
g5, BT, T JBPAMP LEALTT T T 2 R E R0 IENE
fbEans, F_EMETIZ, 772173 782 tRNA &= AT VA EAL.
T TV tRNA &b, BEERElR L v &SN 7 = =17 T = tRNA
ARk 7 O C OTA OERANTAR SR, OTAIXZT 2/ 7Y /L tRNA &
BEEZEDOE D THD 7 2=V T 7= tRNABREEZ DS B IED &% I
FREE L7=(ZM 146), HTC fifidz AW 7alBrTld, OTAIZ LD % 2 X7 ARk
PR EN, 7220 T 7= OBENENT S LRET D Z ERRO LN,
OTA O Z L R I7BEEIZBWT, 7=2=1T7 7= tRNA &kliEE L 7 =
ST T = DR E A Bﬂﬂaﬁ”é EMHER SN (B 144), [REIREIC
dd¥-~ v 2 (ddY, HE, —HE 7~10J0) 1Z8B1F 5 OTA OfRRNHE 512X D LDso 1%
46.0 mg/kg (KE T >7-78., 7 ==/ 7 7= 100mg/kg AHE4 OTA & R
oG LA, OTA DR O#K G2 XK % LDso % 71 mg/kg ﬁ@k Rol(5
Mo61), 7. Swiss—~ U A (Swiss, WMEHEANE], —#E 10 PU) 1B\ T, OTA
% 0.8 mg/lt (40 mg/kg KEICAHY) OHETHEENKRSG T 2:7 0 AL 24 W
LA 100%FE1F 523, 1 mg D7 ==L T = & [REZIERENH 59 %

Z LR FEHNTRD bR Do T (B 147)

7iﬁ/u77 VARNA AR E X VB ERICRT D EICEE LT, OTB
X OTA |Zxt LIEEHUER Z /RS ey o 72(B R 148), OTAREW D & X7 EE
Jﬂii‘fﬂﬁéﬂf/ﬁﬁﬁﬁ@%l%ﬁﬁb\f FRBNT7=, OTA ORFHMTH S 4R-OH-OTA X
OTA & [RIRRIZZ RV EBAEMIHEER Z R LTcS, 7 ==V T 7= %0+ N
IZEZE7220 OTallld, Z ™7 EEIEHERITRO bR 7o(Z R 149,
150)
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OTA HFHNDT7 2= VT T2 Fay VR EOMDT I BICEX#HZ S
&L OTA LEHRIZA T 2/ BROFF A tRNA S akER 2 HE L, (3R 149)

7 2=V 7 7 = tRNA GHEEE D OTA ST DS BAMEL., 7=V T T
= NCRT AREAHME L V5L RO T 2 =17 7 = tRNA &klEE %
W= EZEBRTIZ, OTA [ZX T 28FMEX T == v T 7 =Tk 28 ko
1/300 (OTA Tit Ky=1.3 mmol/L, 7 ==/L7 5 =Tl K y=3.3 umol/L) T&
D, v FOFIETIZ /20 BETH -7~ (OTA TIE K yw=0.28 mmol/LL, 7 ==
NT T =Tk Ky=6 pmol/L) . (=M 149, 151)

HTC iz OTAFE FCA v F aX—2 g o LIfESE., HTCHIlEN® OTA
KOO ORIE L, B EED 200~300 28N L= 2 & 25, OTA
X7 ==V 7 7 = tRNA S#E & OfEAHMMEIIELS TH, 7=2=1T 7
=V RO REGITHBENICEMFE ST W0, LEERAZ T L& 26N,
(ZH 150)

OTA ITFE/-, 7= AT 7= % E LT H2MOBERIC O IER T 2 AleEME I
HAN, OB S NT-EEEROIEMEICB VT, OTA OEEMNEZEOIFLIIE
HILemo T, (B 151)

Tz =T 7= AT D OTA D2 T v b OFMREEENIT M TR
SNz, OTA130.12~1.4 mmol/L DIRFETT == /LT T =UnbFa i ~D
KGR RIS D 7 = = VT T = UK RS R 2 D% O F v o ARG
B ET AR Vv F VU R ZHE L, OTA D7 ==/L7 7=
KGRI SR Z %5 ICs0 1, 0.43 mmol/L TH-7=, OTolZix = OFLEMEHITER
DO oT, (B 152)

OTA I%. T v Mg 7 v Y —Al281F5 NADPH X7 A 2L B L Ik

BERER LN OV KR 7 1 Y — A28 1T 5 NADPH (K{FDIEE iRl 2 1 5h4
HZ L, MDA Azt e T o8BRIC L VRO LN, VU EE/MIE W
7= in vitroilBRIZ L Y OTA X Fedtl 1: 1 THEA L Fedtin b Fe2t~DiE ot & (i
T5Z L TCIREORM LA LTER L, @ bIRE DA ZRET 5 Z &R
eI 7o, Wistar-7 v & (Wistar, HE, —#f 2 /%) (2 OTA % 6 mg/kg {KE T
ROFGT5 L, WBRIEENEML ., @BIEEDOARE ~T =& HEHIE 7
fEHIN L7, (B 153, 154)

7% (Hormel-Hanford = =7 % Ik, BEECKREH) OB G/ 2. OTA &
e U =22CIT (Z1F4106~103mol/L) DWW imn— 5 El G & A o F o2
—YarylLlitth, ThITZTFNT U EF=T AT KD p- T 2 BIREEA A D
BsHE, M OBHI-v A v o & W= 2 LR A RIEENRIE STz, DORER,
WPHUCINT S OTA I L BBEENRD bz, (B 155)

Wistar 7 >~ b (Wistar, HE, —#£6JE) 2 OTA % 0.289 pmg/kg {AE T 48 ]
T LIz 3 MG OB T DB, IEMERAR A RET D PR LEEE A — X — A%
VRYALLZ—EF (SOD) KA Z T—BEFICERASEZ LT, ZhbD
OTA R B BIE~DOEEDNMET SN2, 728, SOD IJEMHESR Z iR bKkE IS
AL, AR LTl bR BT Z 7 —Vic kv Bl snsg, BRI,
OTA 5.0 1 B§f#F1ic SOD KO # 7 —E % 20 mg/kg (KET 48 Kl X1(Z
TP ES L7AE R, OTA THE SN AEEMEEE (BRAR, 7 V7 F=ViE
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WO IRPALEIKSERSE (LDH), A > o7 /) X7FFH4—8 (LAP) &k
OYGT BERIEMED LHAE) OIFE A ENAEICIET L, OTA DR HHEI N
L7z, (ZH 156)

7w b_(Wistar, M, VEECRIH) 128075 OTA OBfE~DEL LT, B4
ERIRD AR E DL, AL R I3 DK, Nat, KHEOY ClgEo 8
e WNTIRIEEIZH T DIRBLEZ VT 7 0 AMEGHEOEMPARD iz, &
512, OTA X, invitrolZHB W T MDCK (A X Bl S B i) <Lt
2R DAY = A MRE AL E Lz, (B 157)

(3) IR, H . KB, HEMICFRA0TARMEZEE T RLIEDEMAER (X)
« /n vitrosE&

Caco-2#fifid (HTB-37) & ('HepG2#fifa (HB-8065) % ILE5# L CO0. 5. 15
X345 pMDOTAT24M5[H A > F 2 N—3 g > L THIA 1R 2 MTSiBR K OF
B E Rz A PTHE L7afE R, AER N BRFENICIRAE U TR DR A2 6
7z, Caco-2ffifld CTlx45 uMT24F5[EIX< 8B L2 HA OMIasEIX, 33% Th -
77 HepG2fifn D MEIL. Caco-2ffniZ b L CTIKA - 7=, HiJE D Caco-25iin
WCOTAZ TS B LR, 72/ — Ly ROBEBERHEL T ZREMIC
KAr L CHIIN L7, ARk S 7= OTARGEHY O &4 51l L 72 /5%, Caco-2 Hifa T
X, HepG2 #ifa LV 2 < OREY (FIZOTA-AF L AT L) B S
oo RO L MREEX, EOMBEZR LT, ARSI NTZOTAREWIL,
A7 hF B (OTB) . OTAXF /L2 A7 /v, OTA=F /L= A7 VKN
OTAZ VW2 F# o 4aHK (OTA-GSH) THo7z, OTAAF /LT AT VI,
Caco-2Hf i &z O"Hep G2l O [l FIZHB W TR SN E B2 REW T -7, 72
B. OTB. OTa., OTa AF L= ZT )L, OTa =F /L= 2T LT S/
-7, (OCHRY A FNo.183)

HK-2ff 20, 25, 50, 100, 200313400 nM®OTA T48FF[H A > F 2 ~_X—
va LR, OTAITMaAFR 2K T 72, £72. RNAisoPlus% VT
HWRNAZ M L. cDNA synthesis kitZ H\ TeDNAZ A L TY 7L ¥ A A
P ANR=T Y —3EEHWNTHIE LR, OTAR T U L RAL K= FIK

(AhR) MO F L7 F o XZR K (PXR) B F23HEL, 72— XIEED
CYP4501A1 (CYP1A1l) . CYP1A2}X (’CYP3A4EIn T2 #5E L1z, ~ALAF
V=Yl —maF U T IRT TV X I VAFRY - ARV R
VE IR =1 ORI NE I VR AT A H—EilEy 7 a=y NP0
7 = — RII#FEOmRNAZHIL, OTAMLLF|C X ANF-E2[# K +2 (NRF2) £
HRfs DIEPEALIZ - THEsR & udz,  (CCkY A N No.277)

B XUFIBIT I 1T 2 W & ORI 2 % 5 H B9 CTNCI-N87#ifa (t ~ F H ki
BR) M OfCaco-2Mifid (b NG IS M BRR) 2 I 72 B I O AR )~ & SR JE
TRl M OVEEJERE D & ARG~ DB Mk D ET IV AT LA LT,
1.24 uMODOOTAZ 3HFRE A v F 2 X—3 g > L CIEMRD b FEEIMU~DBIT O
FEAMAN B TEIR ~DBAT O R 2GR LR, £ £ NCI-N87#fifid T

39



0 30 Ok W

o1 - AT SFHMHAESR
OTARH & (%)

41.2+10.6% K 1'0% ., Caco-2ffild T0.29 %+ 0.07% M UN0% O L2~ 1F O i35 it
(Papp ; apparent permeability) # x L7z, (SC#HkY A FNo.475)

ik — 27 R Ra—r 7 v —n10 : 1OEAY (30 g) 129 nug®OTA%
mmLCEBHZ Lz, B eEEs e LT, BP0 glce F 7 I 5 —F %
G EEMER (150 U/mL8) %22 mL#IN L T37°C T24r Ik L. it H ik

(0.925 mL» 1.5 MHEE£126.3 nL»0.3 ML v o A E1.57 mLOKED
1.125 mLOEEFERKR (~27 224000 U/mL9) ) #JEA L T37°C T84 M L L
7o S DICHEBGIR (BEEH A INOKER{LT Y 7 4200 pLTpH% 7 (27
) ROREH-HH Y 2 RA L3TC T2 Uiz, 1m0 U 7= i b &
I LWE E Gy (NA AT 72 AREEHISy) OOTAE A &1L72.4%7- > 7=,
FZ7 MNRFNLR - DBEAHE (BL23) KB 7 4 AT TV T A T 7T 4 AH

(ATCC 27536) 231 A7 7 & ZAFERIREMEI 43 Z 1% XIF 2% U L T37°C T24
RERAE R EE 2 L7oAE R, 1% HE CIXE OMHIHEEIZEZ L, 2%8E CIXE OH5E /N
FRA—=ENEIM LT, EBICNRA AT 7 AFHEARER S ZE b (EFHART T
#4 7, n=5) OFAFITIRE L7AER., WME 23500 U CIEPM B #E O RA4L
LU=, A EIEI30E OB W CHUL AR E| 2 B 7= TR 5 K+ O NF-xB
DIEMAVRRIE 2R Lo 7z, Lk YU A FNo.476)

7 v b (Wistar, i, £30C) . =7 VU (Avian, MERE, %3%) . 74

(Changbai, MR, £-380) . v (SLFEABH, MERE, &28H) . 7o (AR
B, MEfE, &188) KOk oI 7 a0 Yy —20B0TAZ G LR, UPLC-
Q/TOF-MS (Ultra-Performance Liquid Chromatography-Quadrupole/Time-
of-Flight hybrid Mass Spectrometry) %% W\ CT8FEIH DB 23 Rl E S 41,
FOISHLT7 2= VT F=EaE Rex b a3 >0/ @Y (9'-0H-
OTA. 7-OH-OTA X% U'5-OH-OTA) % #H7-IZRE L7z, thos>DR#HY

(4(S)-OH-OTA. 4(R)-OH-OTA. OTB. 4(R)-OH-OTBX 1'4(S)-OH-OTB) %
INETOHREL—HLE, =V NI KOE FOFI 7 rY—2401%, OTA%ZZ%
EDOT-OH-OTAIZRH# L7z, (kY A FNo.592)

« /n vivoiER

~ A (ICR, M, —H#£6PL) 120, 0.2, 1X}E3 mg/kg KEH/H DOTA% 6H[H

(5H/ME) &OPHEE%, BRELL 72 B ) 5 RNAisoPlus 2 IV TRRNAZ fhH L |
cDNA synthesis kitZ FHWV T DNAZ G L TY TV Z A LA R—=7 ) — 9k
ERHONCHIE L, &6, v=AX T ay MEFT LTERER, 72— XTI
ISR OmRNA K V% 7 8 o8N %E &7, KIM-1 (Kidney
Injury Molecule 1) 1%, {KHEH TITHEM L2 > 720, FHER G HER
THMMU7z, (CHRY 2 FNo.277)

837 C1 I TL uMD TASAZNKGIETEZ HZBERIENEEZ 1U (===v ) 75,
9 pH2.0{ZF T37°C147 ] T280 nm D a NI 2 0.00 1IN S ¥ LB FRIEMNEL 1 UL T2,
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~ 7 A (Balble, I, —H&£4PC) (20, 0.21, 0.531¥1.5 mg/kgKE/H DOTA
Z28HME &G L, EE-O#EELEIL, 16STIRNAER > —27 2 v
TEALT ) I 7 AW TEMBEROME % T LIoAER., IRHELOHH
AT BRAE & fbi LT, BacteroidetesPd ORI FAERITHEM L, Firmicutes
FH OFESHFERITED LTz, & A &8 CTldBacteroidetes & Firmicutesf O fH
KR EIX, *HRBEOFEXIF/E & & [AEk7Z > 72, CyanobacteriaPqid & H &H#E T
it HREE H:@( LT LD, BRAERLOFHHERECITIHA L REITAS
e ole, B~V TIX, 6 OOMEFAZ(L LTz, K4 DBacteroidales
BHE., SHERETHEM L7, Porphyromonadaceaefid., ©HEHETHEML -,
KA D Cyanobacteriafhix, @A B O Tl L7, Streptococcaceaefhi
KA &L O &8 CTHN L 72, Enterobacteriaceaefhix, KA &K OV H &
#ECHINN L 72, RuminococcaceaeFtix, FHEM THWA L-, OCCEKY A b
No.226)

75mg/kglRE/HOF AT b7 2 RESHEMMEIENK S L CIHT L a— Pl
it 2¢ (NASH ; nonalcoholic steatohepatitis) % #5% L7-NASH~ 7 &

(C57BL/6J., M, —HE4PL) D3 HE L O~ X (C57BL/6J, ., —Hf4
&) 12 12.5 mg/kg KAEDOOTAZ KR AL L7-f R, NASH~ U 2 DIKE
(%, fEE~ D ATHE L T44% 88 < | BN E & & O E & i%m%“nu%&
W24% o 7o, gk R E D2k, ﬁuﬁﬁgﬁ@® “hafb. £,
B OWA & —F L TWed, OTAFERMEIFRE IR biver-7-, NASH
~ 7 AZEBITH0TAIZ S FF&iT. ﬁ%%vﬁxktt$xbf565i1107b% 7.95 +
0.61 mg*h/ml/kg REIZHIM L, BHEIIT 5.55% + 0.37%72513.11% + 3.10%
IZHEAN L7z, NASH~ 7 2281 2 OTAD IR FHEM B 1324.41 + 1.74 ugn o
40.07 £ 9.19 pglZHM L, BIEEEOTAITKIS0%H ) L7, NASH~ 7 A28
T 5 BNEOAT T A V) 7 +— L FEL (OAT1~5) 1%, IR M L 5 OTAHR
VAT DN EENKIB0%HD L-, Zh b DfEH, NASH~ 7 2 75>0TA0)EX
Wiy e Mo ORI 23983 L. OTAD R PR &2 L TE g ~DIL< §& (5%
) &R Lz, NASH~ 7 A TliE, BIROTXTO OAT 71 YV 7 4+ — L)%
B L. Tl OAT2 O &2 L=, BIEESMAUET D OTA BV A kF o~
AR—H—TdH% OAT1 K OAT3 |L, NASH ~ U A TZE4 0.37 £ 0.07
75 0.19+0.09 pmol/mg K O81.02 £0.43 7> 5 0.29+0.13 pmol/mg (29 L 7=,
NASH ~ v 2D g & iflig T . OAT2 OREILUIFNFH 2.20 + 0.19 pmol/mg
751.22 + 0.46 pmol/mg 2 13.03 £ 0.41 pmol/mg7>© 2.39 + 0.30 pmol/mgiZ
LTz, NASH~ U A TiE, fdEF -~ X LG L T, THmIZHI L T 5 B
OAT5731.12 £ 0.09 pmol/mg7’>5 0.49 £ 0.19 pmol/mg!ZiE/b L7-, PhEZ L%

'H (P-gp)ix. NASH~ 7 X Otk <. KIEED 5591.25 pmol/mglZ HiN
L7z, 5612, NASH ¥~ 7 XA TIEBBMRP22MiEH ~ 7 A L il U TR
W L=y, JFIEMRP2IZINASH~ 7 A CHIAN L 7=, REBNIZR AT =4 D
g H A 1292 BCRP, MRP3X O'MRP4i%. NASH ~ 7 R L it~ 7 2D
TEE Loz,  (OUERY A FNo.234)

41



0 30 Ot W N+

FO1RINOE: « AABFEMRAES
OTARH & (%)

7 v~ (F344, MErE, —#E6PC) 120, 0.21X130.50 mg/kg {RH/H @0TA75:7
X :ic21 AR ARG Lo R, BICB W TATPO = L F—Z 3o it
-, %&U\iiﬁ EuETH T AR—=2—DSLC (Solute-carrier) 7 7 X
J— @SLC227 7IVU— ’Cﬁ{iﬁéﬁﬁ FEEANZAFAET 5 OAT2 K O*OATH 23 i &
DHETEZ < HBL LT, HLEIZBT Dm0 IIZ B 53 5 SLCO1~
7 2 U —®OATP1 (Organic Anion Transporting Polypeptide 1) 725 THELL
inote, OTAIX, OAT#F U L Xal—3 gy L, HOOATSEE T
REUITE B L e oTc, OATOX Uy L X o b—3a VTR HEL ) B o
7=, ATP@ﬂWk%ﬁ?I*/I/ﬂ?*‘%?FUﬂ% L 7= EdEhig 5 2 17 9 ABC (ATP-binding
cassette transporter) 7 7 I U — THIfEN 2> & e s I P K OViGE W I (2 B
53 5%8ERME N T v AR—2—OBCRPO B EIL, &5 7H% THEXL D HEN
Ml WEHE21H % CHEN R L CHEN I L 7=, Al X o7 o
MPR2DFEEITHENHE L » <, & 521 % OHBEDOOATPINZ 7 L ¥ 2 L —
varlil, TNHLORERE LT, HELAOEGEHMICKA LT, mfE, i
K OEIOOTARE S EIN Lc, £, &5TH% DMK OHFlg D OTARR &
WEEX Y b CREEAZ R L7Z,  (GCERY A FNo.389)

Z v b (Wistar, MEfE, #-30C) 125 mg/kg REDOTAZ B[R O #5- L TR
EHMEARI LB UCTHIE LERER. 8 MO it S iz, 8 fifH
OREHWIE,. OTADS FEEDOKEELARHY). OTA ORESRILARHY (OTB), :J'o
KO 2 F D OTB DKL N & T, RP OB LS (OTA) |
64 + 4.0% T, 4(R)-OH-OTAZ F 7213 T4(S)-OH-OTA X = < % & (0.2 -
0.1%) Lot Enzennoiz, OTBOENRELL2o0t Ku X /L {tOTB) I
Haiz, OTA O7 == L7 7= ol s TR I OTa ., 7
v POFEMERITHHY ERE SINDIBRRETE o7, O-TAD V7 v i
BRI SN o7-, (kY A FNo.592)

Z v b~ (F344, I, —#F6PL) (20, 0.070. 0.210 mg/kg AHE/H DOTA% 28
AR (5HME) OS5 L THEE50H B XU28H H O#H O E ODNAZ fli
L. 16SrRNAY—>7 ARk DN ay b o—Fr o AEFEBL, T A « H—
T4 AEREHEL, 250 F—%ZNMDS7 1 v b L7zfER., OTAK 5
0 IGNHIE 2 DO ZERMER D U, ALRE O XTFEEN M L=, v 7
MRiE, RAKEEE, P T AR —E, T OBEREY AT A, S AT Y

FEE 72 & IBNE#E OREE RO BB SN2, LR R RN G %
HAWTEFES TN LTEHEE N T 7 AN TF LR « 75 25 APFK2
BEE99.8% DHRIMEEZ A L CWe, a7 u~v o7 0—I2k b, ZOKIT
OTAZWIIT TE DRI TE RN E2URE =, (CUERY A FNo.190)

7w b (F344, #E, —#£6PC) (20, 0.07X(%0.210 mg/kg KEH/H DOTA% 2,
4, 13X F26H M (5H/ME) &AL LR L OS2 54T U7/ R, i aE ~
VNI, Tva—RA T BEOHARE., A4 ViR, 77 =2, TMAO
(Trimethylamine-oxide) . AL A= Z L7 F =R EDNIVAKR U EEORE
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FO1RINOE: « AABFEMRAES
OTARH & (%)

1 FEIWZRGREE M BECHIEN b -T2, 7272 L, HEEG K ONE < SFREFE G
2 R TE R oo, IRPREMOZEIIL, D-I7NVa—ARRIAA /v b—
3 JLRHIN, 72 b AT =4 A v VBRI Z = A TP ED LT,
4 Zi 6%, PCA (Principal Component Analysis) E7 /U238 CHREHKAFER)
5 sz Lz, (OCERY A FNo.575)
6
7 7w b (Wistar, K, —H#E5PC) 120, 0.125%1%0.250 mg/kg IKEDOTA% 21
8 AMENRERZICEHEZRE LTI Lz, vy hORET =4 5
9 VAR—H—THDHOATIO X /37 BH8E, 0.125%100.250 mg/kg R ERE
10 TEIENKIB0%I A o OFKI50% I LTz, OAT24 > /X7 B3 81130.250
11 mg/kgREHET22%HA L7z, OAT3 K ROATS ¥ o /"7 HHBUIHEK GIZ L VA
12 Loz,  GBINMEZ S N0.09)
13
14 Uy (RN EA ) R —RE4BR GHIRRELER) ) 1I20X1E30 pglkg AH
15 DOTAZ HARRE O£ 5 Lz, OTAKOOT a SRR S, FRREE I
16 ZNE11.8 ng /mL&1324.6 ng/mLCTdh 7=, F. I, Zofhoffk i
17 IR SN ol, SHIZ, REOEERDOA—R—v—7 v F b EERIC
18 B LthOﬂﬁl@tF?Lﬁ‘/7/l/?E> ST UT=DS, Bt 7 uidt S o 7,
19 (3CiEk Y A +No.630)
20
21 %““;Hﬁ (RIVAH A 42~10470> A i, 520~762 kg, 18.4~32.3 kg FL/H/
22 A, —#E3EH) ICOTAZ G £ W EECTHME& B, 0.005. 0.050, 0.1 mg/kg
23 ﬁwr(DOTAMs HRENREERE L, &5HICTHRIOTA%Z & £ 2k CfE L7
24 fEde. 0.050 mg/kg BB G-REO1FAD MAEHIZ 0.2 pg kg O TOTAD KR
25 SN, o v omFERIZIEBRE SR o7z, 0.1 mg/kg fARHY 58D 1|
26 7. 10, 14} V21 H HD1~2BADIMIEH120.1 png/kgDiRE TOTAN R H 7,
27 AR IS HERL LA 0 B IXOTAR K SN o 7=, &6, g, &
28 g, M. BN OVZEED BOTAZ R Leo»7-,  (3CEkY A K No.200)
29

30 (43) ZRFVFICETLAERNBRENFT LD

31 (%R L]
32 FIROMERRZRICE LD (R) =2 TEHR. T8 &N TPETT,

33

34 OTA 1., THLENBAED R OV EREFRIC K » T OTall i S b, FFiC
35 TR EDOKT SEICIB VT, ROBIE I OTA OREH D, W E
36 HANZHE 1 85 OMEE T OTallfiESius, OTA IXHILED 9 6, FRZ/MED
37 HFE ISR EIND, HILEND ORI, %< OBWREIZE VT, ik
38 Zik i L CEIB ML OF OMOMBRIZ om0 Z LN OH LN TS, mEF T
39 FZEALED OTA X, TATIVEDZ U RITBEEFEELTNDZ ERENT
40 W5, Tv bETHZIZBITHEGEERORE RIS, OTA 5% Ok OTA
41 I, T v MZBW TR E g8 W CRIFRE SUITFR KL » BT
42 LM E L RIZBW TR E 0 S BIRO TR EVETH 72, OTA O—E
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21
22
23
24
25
26
27
28
29
30
31
32
33

o1 - AT SFHMHAESR
OTARH & (%)

E, BIEL ORI T CYP I L 0 Eb &b 23, OTale OV EDELHIE
2T OTA LY FHENBEWZ ERBEOHLNTVND

OTA 1%, REOFEHRIZHEM S 7u, FERIC 75 m%%ﬁ%@Wﬁm#54
X, OTA DOGIFEER ORECIIGT Z L N7 E L OEEOREIZL D wEIn
HEBZBND, ZNUHOERIL, OTADHREH O RIS %%5#5&%1&1
Do FINE, ~UATIT1~1.5 H, 7> FTiX2~11 H, 7#T4~6 H, ¥
CFEVF—TITN20 BEAXE FTIF3S HTHAZ EHwESINLTND
HA~OBITIZ. 7 v b, Wﬁ%&wﬁ/fﬁaémfw o IR ~DOBITIX
=7 FUIZ OTA Z KREREG LTZHAICRD LN TND

2. EBREYFICBT5EMN
FET =2 O £ EDICH o> TE, EICH- LI LA E RS LT —%
EHWAHZ &L Lz, 2, BT O OTAICET2FHMETHD Z Lnn, ROk
HOF—Z IR DT,

(1) 2HEH
FEWTE & 45 3 <SRRI D LDso AR 5 (TR LTz, A XKOT ZI3
OTA [ MED RV @T&; V. 7 v RO~ T RIEEMEDIRNETH D,

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

" O 5. MR P 5 FRRN P G-
~ 1A 46~58 22~40 26~34
7w b 20~30 13 13
7 v NCETAENR) 3.9 n.d. n.d.
A X 0.2 n.d. n.d.
7K 1 n.d. n.d.
=U KV 3.3 n.d. n.d.
nd:7—#7 L (ZH 74, 105)

Leﬂg—Ev&Hsg—y—#—n_LSp%&g&e—Da%hley—7 v b (Long-Evans &% O Sprague-
Dawley, ., —F£4 10 P5) (2, OTA 23 0. 17 X% 22 mg/kg AT FETH
[ e il 2 DTQ@%M 5 48 H#Fa'ﬂ?&i“(%ﬂ XTI, BRI N OVE
%ﬁﬁ%?f@ﬁ TRV, BH 12~24 FFEZICIE, 2 TORGHETER, H.
. DT, i HJE)?&U\HTFHJEJZ ZHORPTHMAFE D HAv, K. MO ks
. OIFER. B OV I 1T DR MERMEIMAR R bz, T D ORI
OTA 5T X » THHEM: Jfll”sﬂﬂ(%-f (DIC) W#FEmINl-Z & ZRL TV,
ZDOJRRIX, NKPE L ORI ik EEEE IS L D b0 EHE I TN D
F7-. g T 2B L OV L RERDEESE . LB DR TE D ZEHE 2 £ 5 £
MG R (b BEEREEIIZERBIZH-T2) WRIcxT7e—EnHol, 4
AT TCIE, DO X, MR & ZOBROEMEFEICEELEZLD L
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FoLEIN U - BABREHEMRHES
OTAFEAE (2)

A HNIZ(ZM 168), F7-. HAERT v ME, AT v P LV BEZMERE VL

EZZ 5 TWA (R 105),

[FRFEFEA]

T~181THIZ. WAL LT R DHBIZBEILTHLEWVD T2V,

( T3 DIEE ~BH)

( 2 ) ﬁll_,\ |$§’|‘$

[F&R&v]

(13 N AMRER (7> b, SRR OES) | E‘éd"éia%‘z% [ (3) &
%ﬁ-%ﬁhﬁj@ﬁ%@@bpﬁGkKi(@7/F®ﬁE) BIRLTEY

e S

JIAEMZZAL Y HFELORRHICHOVWT ZBIEZIZIERZHE £ LZOT,

A E A LB U TEERUHE L TENY 7,
DilnEM2EA]

BEOEIE, £7-, X6 DSR 175 OFEHICOWVT, FRICERERUEE]
ITRIRFTR D72, £DEY HF (HEEELZ o TS, REMERFT A2

TVB %) [ZOWTHBILE,

OTA DM EFEIERRER DRE R 2 £ 6 1R LT,

x6 AUV FRXLUADERUSHRROBER

s | &5 e b5 Hir i LOAE | NOAEL i
@ J7ik o 0 L n{lﬁ%g
. - J mg/kg mg/kg mg/kg
" R fapgt | AE/A (K
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o1 - AT SFHMHAESR
OTARH & (%)

~ U A, | O, 0. 1.5, | * &K OVEET DNA, 1.5 (B 160)
Swiss, # | 45H 3.0 (0. RNA. &% L7 Bk
(10) 15~17 O - SEHEME - ik
— VEAVE ¢ VY ¥ ¥ea
3=3-350 I,
2 100 | - RSENEERIEIEOIKT,
mg/JL/
H)
7w by | RAL |0, 24, |0, .~ RERIINO I 0.96 0.48 | fAfE: (B 161)
Wistar . | 14 4.8, 0.24, - BUN D |5, 1L T
e, BERL | B, 9.6, 24 | 0.48, - R ORI, RO DN
#%(10) 0.96, Wb,
2.4®)
7> b, |iREE, |0, 0.2, | O, - REINOME, BhgE | 0.015 R
Wistar 90 H, | 1.0, 5 | 0.015, O, LERUR AR
e e B 0.075. | = BUNIZZAL2 L, A DT
% @15) 0.3700 |+ ENEIALRANE b AGHAG HeZE b
D FIEE, AR D X
e B,
s BT ORGHEC B LAL
SRANE C U Ea 28 M AT
K ONE KAZ i o B0,
v b | BB 0. 5 « BlERE ~0 PAH KV 5
Wistar 3H 15 IAFDIA
H(5) TR 0 S (B 162)
2,
v .| BO . 0.5, | = 2mg/kg ®ERETITIER 2 1
Wistar ., | 10 H 1. 2 S ORI LENTHEE
Viis 7o pREDIENN, (BB 163)
10 « 2 mg/kg #5RE TR
BNy ERED EA.
AR RO, 0. 2 B E BT ALY
Sprague- | 2 H CERYE N D ORERT L
Dawley. 26%1#0 L, PEPCK i (ZH 164)
1#(6) 139 55% % T,
7w b, BOL 0. - ¢, PEPCK &K U¥A
Sprague- | 1=~5 2. =25 mRNA E0OJi, el
Dawley, H 165,
166)
i3
Z v b, |IREE, |0, 2 0. - Bz 5 ALP 1A
Wistar 56~8 0.145 VTR ) ARTFH—F
J4i28)) 4 H K OYGT BERIEEDIL T (BIR 167)
LHEIZRFICEB T B
D OBEERTEMHEOHIN,
R e b Pir A LOAE NOAE e ZH
B W m mg/kg | mgkg I/‘k I/i<
= N . m m
gz HR peiml [y Mf;’%g Mg@g

10 ppe & 2N 2B THT DMk & OMICH 2 IS
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FO1E N0 -« HARFEHEMRAES
OTAFEA = (£)

Z v bk, #E. 0.0.25, | = BT RME BT D SRRz
F344, # | 14 0.5, 1, TR M= 20N, E B ~D T
3) H . 2 KAEZHINR DN, PE & TR
i 5= - B IS T B AR RHE | (B 168)
H PUEREL OB,
s NI RXAFALT I FFY
R OHEEHN,
v b, | #A. [0, 02 |0, 002]|-MiETOrLTF=0,
Wistar . | 28 H BUN, ALP, ALT, MDA
1 (5) REOHEZ LS. MiF
DB 0 A 7 720 (B 169)
T
« BT R AN D EE,
Z v b, | 1REE, |0, 4 0. 04 |=FuaF o Er7rns”s
Wistar . | 30 A FrOMmTREDHE
#E (10) tH, PVI—F¥ A
=V, TAMNATHR Y, (B 170
PRI 0=0%
— )LD I HREOF B
KT,
A N A= N 0. - B AR O | 0.0625 | (2191
F344. I 13378, 0.0625 HiBL
K (10) 15 H N BB N M OV i S
0.125. | @iy OIRANE R
0.25, DZERE
0.5, 1
= U bR, |0, 4 - HUERIL 42.5%,
V., WA | 3#H BN L7 o7 5=
7. 1E10) “E 0.8 X 2.4%FINL (ZM] 171)
e, BRI TRE
N12.5% & 15.0%238,
= U | EfE |0, 2 - FFlgC 31T % Bk i
U, B 148 W, EEEEEE, FE i,
#+Cobb Pk 7 o =R OB
S 1) JHFAHIIE O =R R 1
A (32) FRAVE M O KR,
- Bhig X, T M,
PRABE bR, PR
Mk, HE, BRI, SR
SRERIR D ZER,
s 777U XU RFETIE,
BRIEDZENE, FEEY v 8
EROWD, WV RE ARk
DA,
o JHEESCHR T Y > SER
D,
= U I|iRfE, |0, 0.5, = Wi & g O o B B
U . 428 |1 i,
Stﬁr;f% IJA:D}EIFI'IO YGT XY AST @ BE 17)
B A BT AL RARAE T BRI
(30) D BRI,
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FO1RINOE: « AABFEMRAES

OTARH & (%)

= U bk |{BfE, |0, 2 « g OAES EREOAE R
U.\ 3 i, (B 118)
Hisex
Brown,
PEYN
. 47 H
#(7)
S | &5 ke AT hL LOAE | NOAEL ik ZH
@s | i - - I7k na%%g
S . mgkg | mgkg m
# P e | e piens
7Y, | JRfE. | 0, 0.75 | O, = Biga RS BRI | 6-950.0
New 60 A 0.0225 TIhary Y77 | 225
Zealand T DIEK,
White . « BT RN bR A
PRI THIFZDOM R, Bl
Wi, 68 DFEHE, ML N O (B 174)
i i K fE D ZEhaTE Rk,
@ - BB AL RN LR A
TEKRBEO A O]
RO,
vAE, IR, 0.1 0. 0.03 | = (KEHIMOIH KL OVESF | 0.03
New 30 X KDOIKT,
Zealand | % 60 = 30 HRE& O 60 HR#5-
White, # | TEIEIZHIT S SOD iE
(8) RO 2 7 —LimtEl BE 175)
N2 60 H M5 CHFlg
MDA {&MED E5-,
- B HHIRMRIFAOIC, B
IZHER K MBI 51
77
A4 X, B O, 0, 0.1, | = BHEREIZE L7 L,
— 7 14 A 0.2 = &2 TCOREFETRIER M
o, HE BT N OV RIS |
(3~6) A BT B M 22 (B 176,
Bt R OV o R/ 177, 178)
DIERK,
= HafR & RmPEIRD U 3%
HARR DB,
7K M| A, 0. 1. 2| = JREHII, JRICEET
€Y 5~6 SR Z N BN
(2~8) H LDH. GOT, ICDH i&H:

D EH,

i s & KO
BUN o #EhI,

» BN AL PR AN E S O AL
PRAE b R o BE5E,

(B 179)
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FO1RINOE: « AABFEMRAES

OTARH & (%)

TRAH,

3~4 1,

A

0.
0.008,
0.04.
0.16

- 0.2 mgkg fd BHLL | T

TmPAH O & O
TmPAH/Cin Db,

* 1 mg/kg FARIL ETRD

IR HERE DI S QIR T &
LR BEDE,

* 1 mg/kg fil £ 2L kT

GLDH EMofF B s
& 4 mglkg filBHEE T
LAP iEMEOF E 221,

* 0.2 mg/kg fAEHED 9 U

H14 5 1 mg/kg it (40
nglkg MRE/H) LLED#
BT To/EICE
3T 52 DR A0 7 A0 e D Rl -
TR/ R S Oy
RENRAH LI, RAMEN
(I RIBE U 7 e bz

ML ASFED BT,

0.008

H ARG
K&

(ZH180)

TR
@
#)

E s
Jiik

b5

il

+ I

mg/kg

fifet

mg/kg
{KE/A

Hr i

LOAE

mg/kg
LN

NOAEL
mg/kg
1KE

1%

UZIN
5 H

0. 5

0, 0.4

- B Nk AT AL PR

- TESNBG AL IR AE bR

DIFEHL,

® T
NADH-7 + 7 V' U 7 A
BRI T K HR
FERIEIE DR T,

TRAH,
3 A

0. 0.08

- LA RS b B

(2R T B 7 ZE i B OV
5

- SR 7 M L D A

1t.

- AT AL IR MOE T

NADH-7 F 7Y U 7 A
BEITHER, a7 RIBIK
FBEHR. AP IEEDIKT,

(B 181)

75 25,
32, X%
50 kg, M
P N
(10 Xix
12)

/N
b

=3
<

=90 kg
ES

0.01
. 1.3
By
2.33

0.

8 0.0552
X~
0.0932

- Himo T Z T, Elo

T ZI AR R E & OB
T gL R A O A
EEFEOFEMEICRT D
JEZMER B o T,

H ARG
K&

(R 182)

8 | &R,

5H

- B RAE TS

2 R L B o )
Hie

(B 104)
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FO1E N0 -« HARFEHEMRAES
OTAFEA = (£)

25 ~ 38
kg(4)
7 X (6)| &n, o0— 0.008, | * 0.2 mg/kg fiElF 5 kv
P, MERE| 5 0.2, 0.041 JARAR A B g S ' D
EN: 1 PEPCK &M % OYGT 1% (B 183)
WERHEIZET,
74 7 | BEE, 0. 0. « TmPAH, TmPAH/Cln ®
v~ —7 |5 0.2 0.008, Wb,
v KU 1 0.04% | « BEHEH O BRI
— 2 - F * 1mgkg fBHEERECE (B 184)
ER e WTRREEICB IS
A8 M PEPCK &M & UOYGT &
I, 8 PERH BT,
~12
(3
7 X —= | REH, 0. 0.0036. | * 2 TOMHET, BgILAL A
e kRile— | 90 H 0.09. | 0.0052, PR b B A R L e ochraceu
Z L 0.13, | 0.0072 Pfl TR, A i 5 % R
HYF o 0.18(F| ) 3 | Z5pE  Zefuik ZE A & 0 L=k
FR AN g3 | P R S I
DI 7> 0, NS ISl (B 185)
et (% A, | %0052 gy,
3) 0. 0.0122,
0.13 0;0316(
T K 2
0.305 | sup)
0.79(k:
<2
i)
TE. Z | IR, 0, 0.8] 0, - R ORRE, HMRERIC
v RL— | 14F 0.032 VB g (N PR RS B2 A
2L TN i IR ATPELE M R OVEEE (B 186)
HI)T v DGR I B B 1T
RUA b D R AE M e P A S Lk
DA D [ R PR HE B By OV 2%
T, R JE A O BR S TR,
3
®JECFA #1%
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D <HR

Swiss-~ 7 A (Swiss, K, —#£ 10PL) (20, 0.050 Xi% 0.100 pmg /E¥/ H
@ OTA % 45 HHRR OG5 L7zfE S, OTA & 58Ok OV T, DNA,
RNA, & "7 E&E KO - AN - Pt X B ENRERERICH
B Lz (B 160) o [RIURMETOTA 285 L2/, BRIZEBIT 58
BIRBAL SN BB TUE Lz, FERERMEOMBItmE ChH L 7N E T K
T AV EVBBREOINT, WNCEEREOBtmE Th 5 SOD, 4
T—8, INVETFF NN FXRH =B TNEFFVE T E =BTV
2F 4 T AT 2T —F (GST) OiEMIL, HBEPTTHERIK T LS
M 187)

@ vk

Wistar 7 v b (Wistar, M, —#£100C) (20, 2.4, 4.8, 9.6 X|¥24 mg/kg
filBHE (0. 0.24, 0.48. 0.96 XJZ 2.4 mg/kg KFE/HICHHY : JECFA #i%)
D HLFE R OTA ZBEAAIC 2 E MR # 53 2 IKAG & 5 3 B AN Sl S iz,
9.6 mg/kg HEHHELL EORGHET, (KEHIMN O MG K OGP EHE & O 23
WO BT, 24 mg/kg fABHEEGRETIE, BIROM EEN/EMN L, iE
hRFE2EFE (BUN) (3. HEEERICEN L7, 2 TOREHETRENGEIC
B L, BREITERZICEM U2, RO pH X, FHEEREGEORREED 7.0 1%L, 4
TOERLEET 6.5 Tholz, MERFHMRE TIE, £ TORGIHICHEKRTFNIC
BRI IR S FRD BAv, AL IR b RIS A e o0 BERL S OV e k% 0D YR A
NRDONTZ, £z, ETORER T~ Lb— 7 FREMNZ AN E R M o AE
RPBO BN, 24 mglkg FIEHEHE G T~V LL—7 0 w7 RME K
EEEASEICHIEORBENRD bz, (B3 161, _74) Wistar-7 >~ & (Wistar
MERE, —RES 15 PL) (20, 0.2, 1 XiE 5 mg/kg fikl (0. 0.015. 0.075 Xi%0.37
mg/kg KE/AICFY : JECFA #25H) D OTA % & etk 2 B L% 0 o
90 HM# 53 % KAE & 5 mERBR s ki S vz,

R TRICERE S IEE LR L, EV DT v MIITREHME Lol &fix
OTA Z& £/ k% 90 A# 5 L7-, 5 mg /kg fikt OTA & 5-1E TRk &
%%EﬁMﬂm%éMLo1m¢g@wui@&5ﬁ BWTE WIS
(1 AL EPSIE N Y S N SR £ el = el A P % DY /AN %HW@E@@%
%121, 5 mg/kg ik OTA & 5 HOMELZ FRNT OTA FE#& 58 & [F UfE £ TlH
WL, EGHR%ZICIE, 2 TORERICBW GEMIRME RIS 5
LR K OV R PEZE VERAR O BN 23388 B 7=, 5 mglkg ikt OTA % 5.2
(23 THENL PR AR AE b B2 il e 0D ST B K OV PR Al A% S5 JES I 0 JIEJE 2358 8 B 41, 90
H M o [mfE HR % b RS LR RAE I3 % 7 L=, Bigo AIRMEIE CliE s
B R OEEMHEZLICER Th o7z, R/XT A—4% KT BUN 72 EOIE/ ST A
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—ZX, WITNOEGRHICB W THEERBD LR oT-, (B 161, 74)

Wistar-7 > b (Wistar, #, —F£5 L) |2 30, 5 XL 15 mg/kg AHE
/BED OTA 728 3 HIHRE &G-S, &b 24 iz IC & Sz, M
772 R (PAH) JREIX, FEERGHECH~T OTA &5 CHEICHEMN
L7z, BlgEY R % T in vitro \ZBT %5 PAH OEY IARBEZ -5
B OTA BERETIFIER G XT PAH OBV AL DB EHEIZHAD L=, i
I A TiE, OTA FHREIZ I TH AL R A S L B oD AEE K OVPR &7 il
FOPNICHEMIBICIE L2 b RY TRRO LN, (B3R 162)

Wistar-7 v ~ (Wistar, #, —H#£10[L) [ZOTA #0, 0.5, 1 X/¥2 mg/kg
RHE/HT10 AR O &5 5 ER D #& 53R Eit S 72, 2 mglkg (&
#H/HOOTABEGHTIEIBUN BEOKT & & HIZ, REOHMPBED b,
AR & X7 B KON BUN 21T OTA éllf&“’%kﬁii UR=R AV i NN Y |=i
BRI VAT o —)VEEIIKRT Lz, fh 70— R BEECEIZ R o 7,
(ZHR163)

Sprasue-Dawley-7 v b (Sprague-Dawley. ., —#f 4~6 L) (20 ik 2
mg/kg {KE/H D OTA 1’ 25 AMMRROEG S, BRI IT DA ~DOK
BMNTAR SN2, B EICB TS L E U s o /AEIL. OTA JE#RE
FEICEE T OTA BHRETIE 26% 0 L, B A ZH1i#E 2R O—>Th H 7R
;mk:z/~/1/t°/1/t“‘/ﬁ§7b/1/n“‘{ﬂe“/ﬂ?7“~f (PEPCK) {EMEITHY 4655%IK T L
720 JFIETIZ PEPCK {EHEDIK FITR O itz > 72, PEPCK @ mRNA &|X
BN T L7eps . Pl I Ligno 7z, (S 164)

F7-. Sprasue-Dawley7 v b (Sprague-Dawley, M., —#£63 L) 120, 2
X% 25 mgke (KE/HD OTA % 3~5 HR-OTFAZiRHlRE A& 5425 L mRNA
D EX, BT 50% A L7z, IR TITIEL LehoTo, (BB 1645 165, 166)

Wistar-7 v b (Wistar, #, —#£3 L) (20 X 2 mg/kg fikl (0 X% 0.145
pmeg/kg RE/HIZAHY) © OTA % 8~12 BRI 53 5 S &% 5 5 Mk Ba Hs
Fhi sz, EEEIX, BHLAOERFIZA LD HRGEOHPFIZRE S L
720 BIRICE T DIEETN 257010, 1EMEICEBRE ORI T 2%
IEENHE Sz, Bzl T 5 ALP, vuA v o7 2 ) X7 F X —EB R TYGT
OIEMEITHE G 1 BHEZ L0 AEIIE T L, BRI T 2BERIEMEOI T IS fTHRE
L,“CJT<E|3 INLOBENBDONT, vA T I ) _XTFHZ—ELOYGT

FAEALRAE DRIF R E L, EOEHNICHEEN D 5 2 L 2T o~ —
73 T&;Za LDH O HIE, #5546 4~5 38 B 12 OTA £ 58 TIIRH OFERIE

FEE 720 . OTAFERGREL LI LT 70%0°5 100% 800 L7e, ERTE
‘T@‘i 6 BEIZIEZEAD L, SEBICHOEEMLZ, FEHEOIX., ZOREL Y RME
DG EFENEYIKSNTWD EEXT-, PAHZ U7 7 A%, OTA#: 5B
BE 5 23 B OTA FEBEGREIC R LT 56% L7, 12 ###%I1Cix. PAH
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7 VT 7oA FEIE L, OTA FEREGHICHR 8%DJDV Th oo, N-7&F
NAB-D-ZNas X —BiEtT 2 BMENPSIRPCLERE L, ZOBEEERY VY
—AIFIET DR TH Y, B LTMEO) Y Y —A LY itianiztEx
Sz, BiRIZRBITD N7 BFAR-D-7arZ—BiEiL OTA O 2%
Firinol, (ZHO167)

¥344-7 v b (F344. ., —#E3PC) (20, 0.25, 0.5, 1 Xi¥2 mgkg KHE
/H ®©OTA % 1HERIZ 5 B, 2 @M OHR 5T 5 ER G #HMERER ) I
SN, HEERFICIE, AL OBEICE TS OTA BEN EH L, M
FHIRRAEIC BN TR TOR GO BBEARME D S3 &7 A MT HEK
Iz Ek#&o#ﬁﬂ%ﬁﬁéﬁ@@ﬁMﬂ%@%Mt_&ﬂ% EHX
DNA &t Ol e e 47 512 5 ﬂébt;kf%ﬁ@ﬁ@ﬂﬁmﬁé&%
LTW5, 2mym1N@Hﬁ5ﬁfimMﬁT%E%W~ﬂ%Mﬂ DA%
[EENFRD B, FERGRETHATHEMW I %é%%ﬁﬁ%%ﬁ’y< LK
B SO NDRIBEL 727 R b — 3 AOMIBENEIENICE O Hiv7z, OTA
KEREOB R T, B H R (PCNA) NABICERFELTHEML, Mg
WAL TWD Z &N En7zny, IFigo PCNA IZHINEA Lo Tz,
OTA 5RO B g & Ol A S L7 DNA 12, Bt A b L 2ADFRETH D
8-OHAG D m@%ﬂﬁﬂoto1mgme@HuL®CﬂA&5ﬁf
T, FEBRGHELDIREPHALHTEML, RPNV ATF LT I A% R
mbﬁoﬁ¢?W3~X®r@L%@kﬁﬂmﬁ£ BHEE R TWEICADI
LA 2 BITRD 5T, FEESITINS ORERIL OTA I X 5Bk
TR DA T = xAﬂ%%L/fbéi EMEZ R T 5 B 2T, (B 168)

Wistar-7 v b (Wistar, B, —F£ 5 PL) 120 X 0.2 mg/kg {K5E/H® OTA
%Z 28 HMRR DG Lz, OTA & 58 Clid, MEMMMAEOMKIE, AR ME
[ZEMEDNTE D HAL, B D O o M ORIEME ORIESE OTA FeR) 72 & EiE
NI HNT-, AFHZHMAEORE, OTA BEHTIXME T 7 LT F =,
BUN,ALP ALT & " MDA NI G- O RBEIZ LS THEICE < . Mg
OHBALIERIZAE B IK o 72, (B 169)

Wistar-7 v b (Wistar, #E —# 10 PL) |2 0 XX 4 mg/kg g (0 1% 0.4
mg/kg (REE/H A « HERHEN) @ OTA % 30 HERE&REG L, &S1Ev

FIFTHENFHLNTZ, OTA HHRETIEH, Fuexvy (T4) k7w Z

7 7’“/@@@?&%&75?\ W2 5 U7 BRI THEEICHEML., P 33—

H JECFATHWTWAHAEAPCS:EHC70) % W\ CHE R & #E

Fil R (kg) fir BHE B g (g/Eh W/ B ) 1 ppm Al B RFHE B &
(mg/kg {KEH/H)
7 v b 0.1 10 0.100
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OTAFEAE (2)

A= (T3), 7TAMNARTRY, A AV KRaLF Y — o
WA B Lz, (B 170)

[ ER]
14 iTH (EENA T4 M) 2oV T, 16 BHABRERBROBRIEEL T
Bl BETE,

[EHREEMER]
15~161TH (FHENA 74 FER) OBED ZERE,

7 v b (F344/N, MerE, —#$4 10P8) (2, 0, 0.0625, 0.125, 0.25, 0.5 X
121 mg/kg KRE/H O OTA (Wi 98%) % 13 M. 1EMIZ 5 H OMHE Tl
il % m&@#éﬁ%ﬂ*ll 777 A (NTP) 28\ CH Sz,
FRBR D R rﬁ%%ﬁ_mb%MKoit\%w u%&@%@ﬁﬁﬁ
i O N AR D= I i
#&%mtoomx%&ﬁbtif@7/b®mw Ek#ﬁ@#ﬁ%h 54

i 15 5 500 & B L R P A DN A S D BRI S 00 [T 0 TR A 7 = A,
@%%%M%%hto0m5m%@ﬁﬁ@ﬁ%i®%5iﬁfﬁ PRAWE | FZ
R DB OBEEN A DT, BBAEZRD b7z, (B 191)

@ =7 +Y

=U Y (AHE., M, —FE 10 P (20 XE 4 mg/kg FElO OTA % 3 #fH
Be 5.9 % I e 5 e R S i X7z, OTA # 58Tk, FEHRGRIC A
TREN A U, fEh=ERMET Uiz, FFIESOLRRE . A E & OV o F8 %) &
BIXEML, 777 VXU RO EEIIED Lz, BRI 425% Tho
Too FAEHE L-7 2= b7 T =0 % 0.8 XiT 24%0I L2854, BUERIIEN
A 12.5% 1% 15.0%2 L=, (R 171)

=7 b (55 Cobb, MEHEVERIAH], —#E 32 %)) 120 X% 2 mg/kg ik}
® OTA % 14 HLL HIREFH G U7 /E S, FIgCI3mia o fs F-ERIE S, B
Mg, 7 v —flaoEEs (hyperplasia) . EeEEESE & OFe AN 7 &
htOWMTi JRETO I, JRAIE LR ZEVE, JRMEIE R, B4 K& ORI M

WRD LIV, REREKOFEE LA ONTZ, 777 VXU RAETIE, BREDZE

% BEE Y v S EROWD K O ERS AR O AN A DL, BlECRiRTH VU
VORERDEA LT, (BIR 172)

=9 ~U (BWHFEStarbro, PERIAE], —#E30P) 120, 0.5 XX 1 mg/kg fid
Bt OTA 78 42 HMIREF G- ST, EORER. Bilig & g8 % E EHN X
OTA HHHETROLNTZN, 777V X0 A5 L MIROMAKR ERE~DHE R
BIIR D727, MIED LDH, yGT X O\ T ARG XTI ) v T A7
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=7 —1 (AST) @ _EFIA ONE PRI AL IRANE BRI O BEIENZR O 5 Tz,
(e 173)

=N Hisex Brown, PESNES. 47 #l, —RE7P) (20 WX 2mg
kg fAELO OTA 7 3 BEEREER G S, OTA FERG OxFIREE T3+ I
OTA I T X 277 (<0.05 uglkg) 75, OTA $5-BECIEATIET OTA i
FEIX 15.1_nglkg Th o7z, *FHEHE L Hig U TG CIIMA TR E &G S
Miiz, (M 114)

@ IY¥

NewZealand White-7 ¥ ¥ (New Zealand White, PERIARBH, —&E 4 L)
12, OTA % 0 X% 0.75 mg/kg ik} (0 Xi%0.0225 mg/kg K&/ HIZHHY : F5
JRHAE) A3 60 H G- Zivlc, BMEUTAL RN BRI BRI K OSHE R o
FEED S OHRBENRBO Shvle, £o, MlFixOEK. MR OZEH, Mid/
E DR ZME O MBI, B/MEDOHEREKL NI h=2 > R T ONEE
ETHDHIZ VAT OWHEBRO LNz, (B 174)

New Zealand White- 7% (New Zealand White, M, —E£8[C) I[ZOTA %
0 X% 1 mg/kg ikl (0 Xi%0.03 mg/kg RE/B Y : FHHHHF ) 2% 30
XX 60 H P STz, OTA £ 5.8 TITAREHEINOIH] & OVAETF RO T 23 2
STz, AEEFAMA TIX, 30 HXUV60 H OTA 5RO EIZEHB TS SOD
RO 2 7 —BIEMIE N 60 H OTA &5 EEOFI#IZBIT 5 MDA 23 FE#&
HO5 B AT B Uz, Bl OTA #6530 BTN CIER L, 1BE
LW, RESKRICARNLEA LZHRENA BN, &5 60 HZIZIX, &
BB B IR e MR L Tuie, EFBMERIC L DMkl o . OTA
BWHBETIEII P2 RUTOERBLKOCIZ URATOHEEBRBO LN, (K
175)

® 14X

B2 X (B —27 v, —FE3~6L) (2, 0.1 XiX0.2mg/kg {KHE
IHD OTA B 7EeLvEHNT 14 HEROEE SN, 26051~ T
ILERBICZLITRB D b o 7o, MRFRIRAIC LD . SR BEE K ONE
AEPRAREE bR 351 DA E 22 fa b L OV = A R/ME & FEIE L 2 JE ik g
EMOFEENETORGRETRO b, WRE ROV > SRR D 8EE

12 JECFATHW T W A #E (IPCS:EHC70) Z W CTHE R E A #HE

il hE(kg) fir BHE B (g/Eh W/ B ) 1ppm i B} RFE B &
(mg/kg AHE/H)
AAS 2.0 60 0.030
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LbETORGETHRD N, (/] 176, 177, 178)

® 74

721X, OTA OFJEEMEICOW TR LESHEOEHWEDO—>TH Y | M~
Z DN IR E R A 72 TERER) L OBRRERI LS ST D, (B 104,
181, 188)

7% (SPF. M, —#f2~858) 120, 1 %2 + mg/kg {KHE/HD OTA 73 5~
6 HRROEG SR, 2R, RICEOIK T, JRPZ 7 ERERN)
PEREE O ERIF NI & > 87 IR E RO BUN REO EFNRO Lz, IR
(28175 LDH, AST KOV YV 7 = elliiAkFERESE (ICDH) {&MIT EH L7,
RIS LD . JRAE R OESE O LR JJ(H%#M@ STz, ITALERAM
B O BRI EEIEN I B, Euﬁvﬂﬂ H’“ TITEESE U 7= AR A M OV JEE e
2B HIEE L 7R ARO bz, £7-. L&ﬁ%&@ﬁﬁlﬁgu%%#
RNV AN @%&Uﬁ¢%@&ﬁ#&%htoﬁwﬁnm

T8 (T —=07 T RL—A M, —# 6~~X% 11 §H) (I OTA THAG
gexni=kKE (OTB. OTC, #7277 hFv v AT )L, 2«ph U =2sCIT, BV
CHALIFVUOROT 7T R VAIABE) UL A VT, 0,
0.2, 1 X/%4 mg/kg &k (0, 0.008, 0.040 X% 0.160 pmg/kg /A IZHH
B) © OTA ##HGE L, BGHMm%E 9 HHKRU68 HEICKEHDO T Z % 1t
TOLFL, YO THZIZIiE 20 kg 706 90 kg [THRET 5 4 AR, LA
B3t G- S iz, IREOMRIL, ARG 1 @A AT, BB E 1AM E L O
ZO%IT 3 MM I &I RSNz, kD pH, BERE. ~~ F27 U v MA,
A%fufyﬁ\7V7%:V%EQMWLTFU?A%E\ﬁUWA%E\

W, AImEEk, LDH &M, 72 2 U EelikERSE (GLDH) &M, LAP
TEMEK N7 K5y # > 737 (a-porcine low- molecular weight) I ONZ R D
pH, [LE, B&EE, T I UNRE, B UARE WRRE, 71 T7F=v
IR, PEREE, U E, A XY LU PAH RBEDHRAE Sz, gk O
k> LDH I&ME, GLDH {5, LAP R, ~% Y % —E3EHE, ASTIHMEIEO
2 va—x 6 U UiikFERSE (G-6-PD) EMEAHIE SN, 0.2, 1, XZ
4 mg/kg fAELD OTA (HYERE 2G5 LTSRS BT D5 o il =1
—HOTA #5&8lX, #h*h 0007-2~0.008-6 pmeg/kg A/ H.0.036-:2~
0.043:3 ﬁmg/kg (A HE/ H X% 0.145-:0~0.173-6 ptmg/kg M@/ H Tholz, OTA
FhHIZ X BHERBD LNz, FIHICRO b EMEIT. k&0 s
IAP%aﬁﬁgwﬁMT m&nm@mﬂmaa&ﬁﬁ BWTE L% 2
TIRIZ LAP 338 ® b7z, LAP [ LEARME ORlF &ML TR, 20
ARG EZ T E R EnTe, RPZ /37 EiE, 0.040 LT 0.160
pmg/kg R/ H OB GHETHR GG 20 B LV AFICHML7, OTA ©H&
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(IR L C, FER G- O IREE & Lot L C 0.008 umg/kg K&/ H &% 5805 PAH

D RHNE R HEE (TmPAH) & O TmPAH A XU 7 V7T T2 A%
LEEVPARICHD U, RIBMEENMET T2 2 E08BO 57, 0.040 pmg/kg
{RE/H L E® OTA #5:# GLDH i&%0 A E 728 LT 0.160 pmg/kg (AH
[H® OTA # 58T LAP IO BB 2B 08 Hiviz, 0.008 ﬁmg/kg (LNEEV
H® OTA F5HEM B JRFED SR /B8N 2 B v, IARME 2B T D8
DOFWILARE STV, ZO#EINE 0.040 pmg/keg A E/H D H E'U\J:T
R CThH-olz, LR&BIT, A& OYRBHAR MR A 2 it S vz, 90 kg 1K
EIF OB g O BT LTI, 0.160 pmeg/kg RE/H D OTA 5LV TR,
IR AL O AN D 4V Te, BAPMERRT AL & LT 0.008 pmg/kg K/ H D OTA
PeHRED 9 B 4 L TN 0.040 pmg/kg RE/HOHEU EOLTO T XIZHBW
fﬁwfmﬁ b BRI O Rl -t /N ARIREZ D K OV R MG S A DAL, PR

BNICITHIBE U 72 RS ERGE T80 Bz, 0.040 TV 0.160 pmg/kg A
/IHD OTA BEREICEBWTIE, &2 TOT X OBIRICIHENRD bz (3R
180) ., UL EX V., 0.008 umg/kg AE/H N Yi%RABRD LOAEL & H/kr <ini-,

(25+32 243 50ke 07 & SPF, MERIEHERE], —#f 10 XL 12 BH) I
HARJEYL S e - 95 & g D7zt 0.01 XX 1.38 mg/kg fisl (25 kg N
FEOT ZIZ1FE 0 X3 0.0552 mg/kg RE/HIZAHY « FEREHEY) © OTA % 1
SRIBYL R Z 2 O C A 8 . Do 7 X IZixEnFih 32 05 70 X% 50 >
5 90kg (AHEIZ72 5 £ T 0.01-X1% 2.33 mg/kg fEl (0 321X 0.0932 mg/kg &
H/HICHEY  S5RHET) © OTA 25 L=, OTA BEHICIXEIMEZEOH
AN, SEALIRME OREIEZAb, TRAIE O ZHE & ORI ORHEL RO BT, 25
kg D7 % Tix, 50 kg D7 Z It~ OTA O M6 4 D RSN TR < | Bl
WCHIEEZ SNTEBIOBREIL. OTA 28 FRWEEHIEZ THIEH L 72>
ST, (B 182)

TE (T o~—27 T F—x Hff, —# 3 81 1T, 0 XL 5 mg/kg ikl (59 0.4
mg/kg (KHE/H) ® OTA % 5 HA AW, 0 Xi% 1 mgkg &£ (570.08 mg/kg
RE/H) @ OTA % 3 2> A RINEEEHR G- L, BI&ICH T 2 B MK ERERE LY
CERAVEEZE OTEMEN TN BN 7-, 5 mg kg £kl OTA %2 5 AL LI-RET
. WL DPDORT 1 AZBWTUAIRAE R O FBE M OVs) BTt 72 2 5E
NI O, Fio, ITNRME T NADH 7 F 7V U U AR TlERIEMEOIR T &
WanZ@gs 8770 U LAETERIEEOK TR vz, 1mg/kg fAk o

13 JECFATHW T WA #E(IPCS:EHC70) Z W CHE R E A #E

Fil KHE(kg) fir BHE B g (g/Eh W/ B ) 1ppm il B} RFE B &
(mg/kg AHE/H)
7 H 60 2,400 0.040
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OTA % 3 AL L7-BETIE, W OO X7 1 B W CRA RS bz
FRREL JR3 FIT ) 72 285005 e OV BENE ONT TV O ARHEIL 3T D LTz, AL RAME T
NADH T b7 V' U U NBGTEER, a7 b7V U U NETEESRE K OVALP ©
EBIEENR T LI2Z D, FH DI, TARME Bl TR L —%
PEAETAHI hary FYTICHERENECEEE LT, (R 181)

THE (T —07 T Rb—Z Hff, —#450) 120 X%0.8 mg/kg KEH/HD
OTA 5 HERE DG S fb R, ‘fﬂiﬁé%ﬂi%?%ﬁf\ PRAMAE b Bz A oD ] e
7 &5 ST, BALRME K OESEITIIEIERN A LN o1, (B 104)

& (FERAEAE M OMEREM: R ED% —# 658) 12-0-0.2 XiZ 1 mg/kg filkh

(9\—0.008 X% 0.041 mg/kg (KE/H : JECFA #1%) © OTA 7 5 Bj# 5 &

iz, AEKTFN7: PEPCKAOYGTITEORD BB bz, (2 183,
74)

TE (T~ —U T RV—R T a7 M, M, —# 3 8H) 120,
0.2 Xix1 mg/kg £k (0. 0.008 X% 0.04 mg/kg K/ HIZFY : FF )%%ﬁt
" » OTA 78 5 MR OGS IiL, Ble~0OR BN, OTAEEIC
» TmPAH DA E 7284, TmPAH/Cln DR/ I QN BEHEH O #3I0 K OV %ﬁi
R AL RS OBEBEILE 2RO bz, 1 mg/kg fEHE SREICEB VT, &
g Bk 5 PEPCK {EMER NS b=y R U 7 OyGT i&EMED OTA JE#% 57
IZHRTHEIIK T L2, IFlEeo PEPCK {EMEIZZ(L Lo 72(B R 184),

[F5RLY]
58— 3517 H ~59X— V21T TR GHIM A LER TH 2720, TEMER

PEl OEE~BHLTEY £,

TH (G Rle=2 LI U 7 ook 4 b O efli SPF MERE, —#E4 3
9H) (2 0. 0.090, 0.130 X% 0.180 pmg/kg £t (0. 0.003:6. 0.005-2 i
0.007-2 pmg/kg RE/HIZFEY  FHERE ) OOTA %3 22H., f< 2 202HMH
121X 0. 0.130. 0.305 1% 0.790 pmg/kg ikl OTA 2 & 54 5 KK G55
PEERER (—EA 2 1) MFEM SNz, RBRICIE OTA &= U VIR EAT
% A. ochraceus ZHHEFE LT KENDN AWH -, TR, IR T L OV
FHIRNT A —=H OB N R ERETRO bz, &5 3 »A%IZIET v F—v
ADMEBA, 5 A KRR O BR&T 1A% T i'!?%éﬁT/ R—3 2N 5
i RO pH IZAEIZE T LTV, 4&53 2 HBIZ 2 0.790 pmg/kg £
BHEGREICB W T, BIZ 5 22 H BICIZ&ETOEREREC iol/\“cﬁﬂﬁéﬂﬁ abig i
@L:E‘%%%ﬁﬁ #ﬁﬁﬁ%%?ﬁwrﬂﬁ%@ﬁ%&zﬁﬁﬂ 2 ‘W@&@u PEISPE DGR B

. RBVE CIERRAE M OIEN A B vz (B 185), AL L %
(= ]\L »_-z‘}:ﬁn,-fgll’? AR A b DIZMERE A gﬂﬁé%\qaﬁ\\ Iz OTA
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E6LEIONE - HKEE

OTARHHE ()

HFEMRAER

(3) SHEN - BRUEHICHR DS 0TASTHEESE 1 IRUBFOEMIMRE ()
%rﬁﬁﬁ HAMEFMEICIR D OTA AHIES 1 IO R 2K @I LT,
=@ FAUVSRXFLUADBEZESHSHBOKE (B)
s | &5 5 T 5L LOAE | NOAEL fii#= M
@Ehse | Fik & L mg/kg
HE) - Wi mg/kg| mglkg mg/kg R
fap} | R/ A A
~ A, O, 12 0. - mAERECMEBUNK 0.2 Sk Y A b
ICR. M pHER] 0.2, 1.0| 7 L7F =08 No.414
(5) (5H/ - ABERFHICBRME
) DYE Jo O HRAEAL
<A oKk, 7 0. - 8 mg/kgiRE/H & 5-# 0.5 SCHkY A b
C57BL/6 | H 0.5, T50% D JRANE I L& I No.479
N. K 1. 2 T R h—3 2
(6) 4, 8t | - 4 mg/kg {KE/A LI L&
e B TS i R A A B 5T
- 2 mg/kg {KE/H DL L
HRECRERD . TR
Al
- 1 mg/kg {KE/H DL E#
HRECHALRANE LR
JI D3 EE N~ D | e
A, o, 0. 3.5 | - (KEHEMMAI, AFhsfE 3.5 sEER Sk A b
CD-1, | 35H W2 F O O R HLAIFE No.161
(12) K. TBILK OXGCTHS 0
TR, o, 0. 3.5 |« KEBD, BMHSERR| 3.5 SEER SUERY A R
CD-1, | 35H D BB 4y i T R No.557
(12) Bl o2, BE, W
i, ¥ o ME O B
HE D YA LB
~ A, (Y= 0. 5 RO, 5 sEER kY A b
C57. M | 27H REEFEA L, JREHM, A No.582
RN Fr BRI, Fif, 1
(20) m, B, Milems,
MEOIEK, IEFR% f“
AR, Jaikik~s =
77—V OEHFE, TH
— 3 2 HEhN
NN #o, 0. - 0.1 mg/kg RE/H S 0.025 SRk Y A b
Wistar, | 28H 0.025, BECHED MG R B . No.229
I 0.1 T MR T B B R O A
(%5) XY LA RO
o RER DR
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OTARH & (%)

Z v bk, o, 7

Wistar, H
HE, (6)

L

4

s G EECRES M

il

- G T E &L O

SCER Y A B
No.652

Jiige > F8 it H FRc A A0

- 25O MmE T
ALB., TP, BUN K U
CREAEN

« BB BT LR AN
R D EEFE AT M
o« B AR AW R R AR
R CRim- 18800

- HEE A I Ko
Kim-1, Cox-2. Lcn2 &
O'CludOmRNAFE HLEE N

® <R

~v A (ICR, M, —BE 55 1Z 0, 0.2 Xi 1.0 mg/kg {AH/H D OTA %
1208 (6 HAE) o5 LR, mHAERE TG BUN XUV LT F=
DO¥IMER LTz, 72, 0.2 mg/kg KE/H LLETEIRME O RIE K O gD #r
ML A BTz, (CUERY A b No.414)

~ 7 A (C57BL/6N. Ift, —HRE6IL) 120, 0.5, 1. 2. 4Xi%8 mg/kg A/
HDOOTAZTHMRE AL Lo, HEEKFICEENED Lo, BigEoMl
FRA T, 1 mg/kg IR/ B AR DL BB GRECHEAL IR ANE bR L D& e N
~OFEE, 4 mg/kg RE/H A S CUEA RS IC—E L CTRME MIEE, 8
mg/kg RE/H A Y HE CTBIRDB50%LL_ECTRME OEEILRN A bz, g T,
2 mg/kg RE/HMEYLL ERGRET, b L2l A A2 54, 8 mg/kg 1A
B/ HMAYBETIIZH O T 7R h—v AR bNT-, miE4ls:
A TIE, 2 mg/kg RE/BMHEYLL EEGHETZ L7 F=02R8ML, 4 mg/kg
REE/H A LA B G50 CHRE~ — 7 — (AST) M9 L7=, 8 mg/kg A/
HAH Y #% 5.8 CLDHAK OBUNMEIN L7=,  (SCHER YU A FNo.479)

<BEEEH>

<~ A (CD-1. M. —#£12P8) 123.5 mg/kg (AH/H DOTAZ 35 H EfFe O #%
B U, (RESEMMH, BIRoOM EERAD ., MiG7 L7 F=48mn, &
TR Dy r 72 JRANE RGO &M, AKIEE OCH M ABIZE S, BEOME D
JBIRHRME DG AL AR B BTz, — ., HEEICKRE R (iTero T
2, R AR R E R LT, Sbic, FEE~—F— (Rryre
YRy -GT) B L7z, FigEoREmix, o7 v 7L ¥ar—ra v
E1EDOX T L X a2 b — g R L, MiEREWII29FED T » 7 L ¥

MHE-HEOREGTHY, HEKICOWRN TERWNWI EnbEEGEE LT,
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OTARH & (%)

2=y a KOO T L X2 b — g ERr LTz, 2B
HwG%HWJHBmQUMﬂA%i< Lt@@é%ﬁ%ﬁﬁ#é)/ﬁﬁ
LEAINDY YU VIREORB N — L, CUERY X b
No.161, No.557)

<BBEEIE>

~ U A (C57, PERIARE, —HE200L) 120X iX5 mg/kg AHE/H DOTA% 27H
MR OGS LR, WMo Es i, BREITES, RENHEMN L,
Jifi > FH ot B 8 HE 0 rfﬂ%%%ﬁ’] WD 5 o, AP, AliAKRE, WfifamkZe,
FifE OYER, IAf7e RIEHIAIZE K VAR R~ 7 a7 7 =V OEFE RO, 7
A h— /xt%'bmﬂf%hto

TCR T H2BILIER CH D~ YT F e B (MDA) O#IN K O A —
N—F X KT 4 ALZ—F (T-SOD) . 7 v#F4 2 (GSH) OEKT., &
JEv—H—ThdrbA X —afx-18 (IL-18) . A ¥ —a1F6
(IL-6) . JEHEEEERF o (TNF-«) OB, Zoft, Nef2fl#K+Tbh 5
Keap-1, Tollfk=%& A4 (TLR4) . H#isr{LK+88 (MYD88) Kk UEZNIKAF
k B (NF-kx B) OEMMNF-E2B8:# K 1+ (Nrf2) | ~4& - AF 5 F—8-1
(HO-1) RO~ H o A—R—=FF T RO LAX—F (Mn-SOD) DA »n
H ol (kY A FNo.582)

@ vk
7 v & (Wistar, MERE, —#EA&5PC) 120, 0.025X130.1 mg/kg KHE/H D
OTA%Z28 HMENHE G L-fER., BMHEANEHER SO CIME 7 /L=
— 2N, EHERGFEOM TALPME T L=, £7-. k7RI, %ﬁﬁ%ﬁ@
B R A S - BEAE S OCRERIRERIE D A W2 0 ARt A, Mgl B
I TO U REROBAO DA ST, (OCEkY A FNo.229)

7 v b (Wistar, #, —#6IL) (20, 1X|/¥4 mg/keg (AHE/HDOOTAZ7HIMH
RO LR, eHEM TG40 BN OGERENMET L, (KHER TR ES
KOG HH CxIMERICHE L CTHRENME T Lz, £, KRHAED EORE CTEE
K OFFI O EEN M L7Z, S HIEHAEM EoRETiEh oALB, TP,
BUN K O)CREAD N, & H &#F CAST. ALP. GLU. TG O*LDH® ¥
DAV, AL RAME E R AL D BESE AT ZEMED AR &R HF8 0 %ZYL
HEOHEME & bICEDHHMMNIER LT, —FH, B TIREFREITRE D
SR o T, SRR LR T, MR E I B T 5 PCNA K OV b

LH-HEOREGTHY, HEKICOWRN TERWNWI EnbEEGEE LT,
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= O O 00 1 Ot = W= O

FolmNUE - AARFEEEMRES
OTAFHmE ()

o — B —OKim-123 % RS BRI CHERFIZEM L 7=, Blgicisun
<. Kim-1, Cox-2. Len2, B X OCluOmRNAFEL N H =K FERICHEN L 7-,
e & iz BT, b A ML AR (ROS, SODMX OYGSH) @ H &Ik
C7= IO T DNABEILRO bz o7-,  (3CHkU A FNo.652)

(3-4) BIEN - FrAMN
[F%R L]

EREMEE LR WVIOEMBEANLD, HAFEOEBEIZOWTIEXK DN TREY
HEXFELZDOT, iMOIEZEEAKZE L TEELZIToTEWVD £97,

[ ER ]

UL TREBD (B IXIFEMRTITBEE L TULEMRO S KRB TIT I
FTOT, XHD THBA] 1T TEE] Lﬁﬁéhéck%iﬁﬁéﬁfwkﬁéi
T, (—EIT TITEEEF» )

DIln®EM2E A

[EXEZME] 2 TEXE] ITELE,

OTA D1EMEME « BN AMERBROMELE TITR LT,
®7 AUV XL UADIEMREN - BRHOAERBROER
gy FE(E) | Be55 Beh & Ari LOAEL | NOAEL i 2 PRSCHR
WHEUEE) |15 - B [T hgikg | meglke mg/kg & | mg/kg &
gk | RE/H H H

~ A, [[BEE, 5 |50 7 - OTA #5- 10 AMLLT 7 <7 RAT (BB 189)
ddy . # |~30 D=7 A TIEEEL O B 5 BRtA
(16) JF i o BE 9% X % A& 7570

2 L I B2

o FERHI N RIS 0D 5 A A Ehi-,

X, 15, 20, 25 KO}

30 HE&EEGHT, &

EN 8/15. 1/14,

2/15 KT~ 4/17,

- FlaE o5 25

f (5/15) & 30 #AfH

(6/17) $%5-CHIN,
~ v Z . [[BEF, 44 [0, 40 0. 5.6 LT 9ED S B 5.6 (BB 60)
ddy . % | 5 VEICiFfifa s, 9 PC
(10) (B g o> 58 N MR

JE, 2 DCICHsEvERs

AR S Ak
~ U A, |{REH, 70 |25 3.5 - TR RO ZEN MR 3.5 (B R 189)
DDD. 7 & i, 6 [T 5Bl e
(20) 5.
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OTARH & (%)

8 VLT JF Al AL T i

~ U A,

JREE, 24 |0. 1. 40 |0, 0.15, |- 40 mg/kg falBHEERE 6 OTB % [(Z R 190)
B6C3F1, |7°H 6 D~ 7 AT B g D 7% MR
e (% B (% A& M ~uP
45~50) 53%) & Mo fE 9% G
(29%) FAEDRRED Tefialkl,
i,
2N NN = i S 0. < 2B OBRIEOIAE| 0.07 0.021 (9K 15 [(BH 191)
F344/N. A, 97 0.021. BEEEIX, 0, 21, 70, MABIZ
Mk (%A, 15 2 0.07.0.21| 210 pg/kg BEDOHETIZ - BEMETE
80~81) A. 2 Th £ h 150, £ 15t
5 1/51 . 20/50 . LR,
] 36/51, METIX
0/50.0/51., 2/50.
8/50,
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OTARHE & (%)

L7k 505 = At & LOAEL | NOAEL e % IR SCHk
(B |1k - me/k me/k mg/kg mg/kg
i |m BiEL | AR wE |
Z v by RS 0. - 0.07 mg/kg KEEK 0.07 0.021 (B H192)
F344/N |H[, 90 0.021, 5. DL bR R A
. HEGB) A, HE 5 0.070. J& 4\ o ST AL SR
E| 0.21 O HA AL SE . BEE e
SN
Dark |[}BfH. 5 (3. [0.009~0.|:5 ppm ® OTA # 5 ATE: |[(BR193)
Agouti |3, 6 X |6 X X9 (25 BEICRBIT DD AE E-J ey
7 X9 | H OB i 20%, 6 MHERE %50TA
[N A#5#% |5 ) X BED . 1 DLW D (OTB
M., 8 24FET Iz 0.4 B, 9 2 A BB~
W, (5) ek | (2 4 BHEEO, 20 PC 10% 78
AR (D 4 JE D F | o & g iz A) .
5, EERRD LNT,

-+ 400 ppb ® OTA
Z 24EMHRME IR G L
ToBEIZH DS AIEER

LRI,
7> b, |[IREE, 0.05 -+ 34 L 4 T (B W
F344 ., [24F (7 v (12%) (gD A 1994)
e (34) ~~333 nHHI, ZOEE
g) . ix NTP ORI &

TD®%IE | OTA s8I &4 R
100 pg/ (30%) L9 A7n
v MA| 5=,

TE . TR, 0.1 0. 0.041] - BrhgIRME O FEAE L (ZR181)
~—7 T |24 mg/kg S T I 752 [T O g e
KL — [ E)) 1t
A M BB EZ T ERET
8~10i FEfE LI JRME
i (6) A iR E,
o W g L PR HE T

NADH-7 k7 V'V
U LIETTESR . T
7 TR WK 54 B SR 15 1
DI

WJECFA %

D 44 AREIFLAERE (THX, REEKRE)

dd¥-~v A (ddY. #E, —HE 10 PC) {20 XI% 40 mg/kg ikl (0 i
¥15.6 mg/kg KE/HIZFHY : JECFA #15) & OTA-ZSrfefilbls 44 8
WIRET I 53 5 KB & G m MR I S -, B T 5 B i1 1E H
Me LTHESNT, OTA BE5HETIT 9 IERAEFEL, £DHHD 5 JLICAF
ARGS9 VI B R IR AE X O 2 DU RS E M 0 B A IE S 35 6 &
Nz, FFIECBE N O MES 1 OTA JER G ORI BEETIER D bR o (B
M 60), ZORDO~ T AHEEICE L ToO Z 6 B O B IR3E A58 B 12 B
T LT —HIFRIN T W ote, B SINTIFIBIEE S RENEME T
HHEIOR SN TV RN T2 (B R 74)
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@ 10 BEEILAMERRE (TOX, EEEIRE)

[EEEEMER]
65 R—Y 10~13fTERV 66 ~— 3~T1TH (HEaENAL 54 ML) @
BEED Z]R,

[l CAFFEEE THIZ-2 @*’E@}i@:#ﬁffﬂ PERBR N £ hE S iz, DBDb—~ v
A (DDD . K. 6 #fnkE, —#E200C) (2 25 mg/kg fikt (B 3.5 mg/kg
{RE/HICHEY - JECFA #%) © OTA %ﬁ—@ﬁﬁ#—%—g—é—m—g—ﬂ(—g—ﬁ@
FHCHES - JECEA #1820 23 70 ﬂﬁaﬁ&“ﬁémm*% OTA #hH~ 7 A
2032 CTAFLEDY, 2 TCOEHYICBEEREREL, 55 6 LI Bl o i

Vﬁ)nm&')%%bto iz, 20[750)9768@ E?fﬁﬂﬂ’jﬁﬂmu&)%ht%&;’%—

IEA ; . OTA ;HE&EL@xT%’v'?X@QE
17 PEAETEL, 1 PE| Hﬂﬂﬂﬂa%ﬁbxmb&bgmm FMATR L LT, BIRICEK
DERFEK., Vo EROREZLE S 7 1 > OB K ORHEIL XX R HE
R OEMENRE S, ddX~ 7 A2 (ddY., ®E. —E16C) ZHW
7270 B O EFEMERBR TIL., 50 mg/kg filE-o OTA (# 7 mg/kg KHE/
HIZHHY : JECFA #25) © OTA # &kl 0, 5, 10, 15, 20, 25
X 30 G S, WO RIEMME L TRE5MM%E 70 8 E
TOTA ERIMOEGE T B SN o, BEAL OB ESIL., OTA I EEE
OXEEEL DNOTA KRG 10 BB FTO~ T ATIERO N2 o T, RN
BB NN, THITHERGEHETHLRAEL, OTA BERIZBWTH
BERFEERNBDO NN E LD OTARBEMIZRAETIEE S IZTEZON
otz BB O AME L. OTA % 15, 20. 25 X 30 @& 5
L7=2%6. T2 3/15, 1/14. 2/15 X% 4/17 TH-o7=, BilgIZcBIT 5
FE N M IR oD 38 A1 mu&b%mfm)oto JHF e e oD %8 2B R o A5 L 72 BN
28, OTA ¥ 5 25 HE (5/15) & 30 #M (6/17) &EHEICED LT,
MM ZERE R BT D EBEREMHE 2R ST LT (K 189),

=8 AUVITFFIVUAZERMLf-ddy <D R (ddY. ) OEBREHE

&?ﬁfﬂfﬁﬁﬁ R TR0 BMECS)  AA(%)
0 15 0 0 4 (26.7)
5 16 0 0 8 (50.0)
10 15 0 0 3 (20.0)
15 15 0 3 (20.0) 11 (73.3)
20 14 2 (14.3) 1(7.1) 6 (42.9)
25 15 5 (33.3) 2(13.3) 4 (26.7)
30 17 6 (35.3) 4 (23.5) 8 (47.1)
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1
2 INHORRBRICBWT, OTA ¥ 512 . FLER O ERERE (B
3 &@ﬁ%m%%&ﬁ%%ﬁ%ahsmm(%h)&47%%@%@2<ﬁ)
4 2 A T OFBIEE A S, BEIF JECFA TIHEETH D LI
5 T b SR R R D 90 S & {7 L %4Wéhko’h2@\ﬁ
6
7
8
9

10 @ 24 AMENAMERER (TR, RBEEERES)

11 B6C3EL-—~U % (B6C3F1, MR, BEFL%, —HES 45~50 L) (20,1 X

12 ﬁ40mg&gﬁﬁ%@4ﬂ%ﬁ%@%@ﬁ4(0 0.15 XX 6 mg/kg {K&E/H : &

13 VR#E") © OTA % 24 7 A MR 57 2 KIE#& 5 3R e I

14 mzo BRI S-SR OTA 135 84% D OTA.7%® OTB KO

15 9% DR B EELHLDTH-oT=, 40 mg/kg kB o OTA & 5EIZHB W

16 T, REBNAMET 25% K OHET 33% Ml S, & TolElc, RME Bk

17 O)ié‘gﬁ (hyperplasia) # £ 9 BIRME OEILIEILEZ R & 3 5 B fEE

18 NBO BNz, FERGEOMIZBWTY OTA FERG ORI IREE L Lk 5

19 EBROIIERNDE DTN, HEOHF ML VIERNE» -T2, XFHREEX

20 IX 1 mg/kg BB OTA 58 Tlx, MEME L b IS BRI A AL TR D 5

21 Nigmoiz, 40 mg/kg faEtd OTA &G5O~ AT, 21 A B LUK

|22 \C BB R o T 0 L R T & S PR e T 0D S S L P A A

23 RWODHIL, FNOORAMMEL, FHZEH 50 ILH 26 L (52%) KON 14

24 IE (28%) Toh-o7-, EYOEHIM ﬁ%%@ﬂ%ébt2&£$9@ (a0 aat )

25 A A AN B DT, BBEIXRD N hoT-, FEEEDOM~ 7 A

26 LA Tl R A mbgn@#otﬁw%m 190), JH Al fad i o 8 A= B8 1

27 KERRRE & bl U Clff~ ¥ RITHBFIICAE B REMDA A 6, s

28 L7ZO0TAIZIE, BEHOBPAME THDLI X B2 AR imeE LT9%E A

29 TWAHZ ELz&EETLHE, BEEHEOIL., TOHEEHOATREMEITIEETE R

30 WEE X, U EERICB T 2EERAEAHELZE 9 TR LTE(Z]R

31 190),

32

33

34 &9 AUSFXLUAEERLIBECIFLTHR_(B6CIFI) DEHHAE

16 JECFATHWTWAH#E (IPCS:EHCT70)Z H W TERE X #HE

Fii RE(kg) i BHE i & (g/Eh i/ B) 1 ppm fi B} RF 5 B &
(mg/kg (KE/RH)
~ 7R 0.02 3 0.150
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FO1E N0 -« HARFEHEMRAES
OTAFEA = (£)

1 HE
51
(mg/kg —REPR EE O ERERE JFRRRE R AR
il k)
i3
0 50 0 0 1 0
1 47 0 0 5 3
40 50 26 14 6 4
i3
0 47 0 0 0 0
1 45 0 0 1 1
40 49 0 0 2 5
2
3 ZORBIZEB W THRERBLE 18 A B OAEFRIT, HREE. 1 mg/kg £
4 EEE Y 40 mg/kg filftD OTA BEEHIZBWTZENEN 656%, 756% &KW
5 98% TH V., B IC L2EHFROKETIER OO o7, SRR
6 1 mg/kg fkD OTA FHRETIX 4 708 B 26 Bedn i 722 BAZENE O W R 55
7 REROBENZ LN (B 190), 40 mg/kg ko OTA ¥ 5.8 THLE
8 KNEL 2o R, OTA (2X 57 7 AEMEME O LEFREDE LW
9 OTA BNFHR LIZIMRMEREGOMEL L TOLRIEICELD EHESN
10 TWDH(Z]H| 195), AFERICOWTIE, FE~7ANLOKREIZ X H5E
11 2, BPEDORBERICEG Lz gEELEMI N TWD (] 196),
12
13 [F%R L 0]
14 @13 N AR (7> b, MEIROES) 1 X T (2) HatkE
15 M1 o @7y b OHE~BE#LTEY £,
16 | - ®, OKVDIZ2FEMBEDAMERKBROBRPERTH D720, 2FRHHEN A
17 PR (7 b, BEROES) | NICELD TRHBTHIEEELZLTEY
18 F9, £, —HOXE EEANATA MBS 69—V 29~311TH K&
19 70 —V38~40) ITEREE R OMEREMEBICIEENEZZWVWTE
20 D ET,
21 3
22
23
24
25
26
27
28
29
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[0e]

[#=5)R L]
AEMED AR (7 > b, B O&RE) | ORICEES D 727
O, BEILE L,

\]
©

w
(@)

31 @IOBMEILAMRE (Tv b, RHEEOKRSE)

32 BEHE OTABE51N T v VEIBICBIT 2R NAICEGZ DB RIAET D
33 HEIT, v b (F344/N. . —# 5 JC) |2 OTA 280, 0021, 0070 XiZ
34 0.210 mg/kg KE/HOPEE (NTPIZLA 2 EMEABR CHVWONEHE &)
35 T, 14, 28 XX 90 HIM. 1HMIC 5 HEIRD&ES Sz, MR &L,
36 RBEOHEZ. afEcmbh 7 L7 F =00 EFEOBRT O
37 Y v vV — A N-acetyl-B-D-glucosaminidase (NAG) EHENENTH
38 LZRAEBEICER LEZEEBRV IR EEZ I HBIERALN 22T,

39 MR A I B WVWT, 0.070 mg/kg KE/HLL EORGEET, OTA F¥NE
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AW W W W W WKW WWWNNNNNDNDNDNNDNRFEFHRRFRRFHRRRSRR|RRF|-
S © 0 10 Ul WNHFHEH O OWOWO0 Uik WhHOOOOW-=JO Uk~ wWwhbhH+H O

FoLEIN U - BABREHEMRHES
OTAFEAE (2)

5 D %8 A AL T & B B sk B A1 & S Y O I SR L EM%H@&U‘E@E
REOEANRBRDO N, £, 0.070 mg/kg KE/ AL Lo ERIC
I/\TJEHE&U\H#Fﬁ{ZEfE/j HE R IR 33RO DAL, DFPH IS ﬁﬁﬁzﬁ

O HEE S B S _mh&’)%%bto 0.021 meg/kg RE/H ¥ 5 OB & T
a T EN RN o2, ZORERD NOAEL 13 0.021 mg/kg A&/ H
Thoilz, OTA THR I D MAHEIE DML & IEEF K & ORIZHH S 2
RHBERA LN Z EE . FEHOITMIEEEOREDL OTA DR AN
W EEREHZR L CVWS EEZ, (B 192)

OIERMENAMERER (Tv b, BHEEOKRE)

E344/N-7 v I (F344/N., MR, —#4 580~81 L) (T, 0. 0.021,
0.070 X% 0.210 gmg/kg KE/HD OTA (HifE 98%) % —HHIZ 5HH
DOFEET 2 FERTRFHE 0859 2 B MEL OFE DS AMERER 2 NTP (28 T5E
i Sitz, REBROMRE., LTI L& 912, OTA X F344/N Mt K OV =
v MZBWTHLNRRBRAMEEZ R L, (B 191)

Fy MIEH 2 FEEZSH, BP0 13 BEITEE, To#%idmHKE L
BfEEMNLEINT, MK UKITABREBIE S, Sz Zh
15 LD = WX Qg IR INH Az LA X~ 0.210 wmg/kg MKEZ
HO OTABEGREIZEBWNT, T v FTIL 18~77 B O/IZ, DT v
TIE 6~89 M DM EN 4~7%WA L=, —#IRkE ’fﬂl: :w%%n
fmaoto I8 S AR A N ONIIE DAL F 0 W DRSS AT
BT b N hotz, &5 150 Huﬁnpfe%&ﬁ—z«mpaﬁimﬁwnk
tt%@&ﬂfz;m&b%h JRZ MG DEETNCTEN R B R RN TN, B
HEEDEIIE DR hoTle, BHMEZNEN15ED T v b2y, 9 KTN15
MDH®BICEFR SN, 90 AMBEEHZ® 0.210 mg/kg KREER G REOME 1 T
[C R R IR IE N RS ST, T MERET ~ N IZRAE ML O
DS A B AL I AR R SRS I, AR VR IR A B S ivle, 9 DA

15 D H R A O 2 FFM 5% D 0.070 & T 0.210 mg/kg KE/H &% 58 O M
2B OB OJRAME EREIC, BREE L MR D KRR O i@tﬂ*%?ﬁ
#5%%&£L&fﬁiﬂ@7ﬁ>ﬁ< > L, BRI BN B oA RAE 124 <
o, BEEOEMIC E> THEML -,

0.0.021. 0.070 }1*0.210 #mg/kg {A#E/H D OTA ¥ 58T, I
5 B IRIE O R AESEE IR, 15 A% T 015 (0%) . 0/15 (0%) . 1/15
(7%) M) 1/15 (7%) . 2 £ T 1/50 (2%). 1/51 (2%). 6/51 (12%)
Y 10/50(20%) F ONC B M i g o R AEBEE 1%, 15 22 A% T 0/15 (0%) .

0/15 (0%) . 1/15 (7%) KM 2/15 (14%) . 2 %% T 0/50 (0%). 0/51
(0%). 16/51 (31%) K 1* 30/50 (60%) Th-o7-, 2 %D 0.070 K
0.210 pmg/kg AHE/H® OTA & H5# T, BMALRIE S Bz &bt
TRAEBE X, £ 20/51 (39%) K1N36/50 (72%) Th o7, 24F
#%? 0.210 pmg/kg KE/H O OTA £ 5-FETlk, AL ARIE K& OV HH fa
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FO1RINOE: « AABFEMRAES
OTARHE & (%)

PN BB SUIE A O B IRIZFR O H v, Bk & B D RITIC A T XX PHSE DAk
REDMEDOEIT, G5 EICKEF L THEML, 0.210 pmg/kg {K#E/ H &5/
TIAEICEMLZ (0, 0.021, 0.070 X/X0.210 pmg/kg AE/H D OTA
BeHBECT, ZNE 7. 19, 23 XX 26 C), 0.070 X1 0.210 pmg/kg 1K
H/HD OTA H#EHEIZHB W T, AFHORD DB IIES OFEICERE LT
WHEZZON, FEC LTy Fo ) BEEMENREO bNZEEITEN
TNOHERET 15/23 (66%) KON 18/26 (69%) Th 7=, ImBIEDON
INEBLTWET vy NI, EERBNZHETT HHNE -T2, BBEIEDONR A
EHLTWEEESIL, EZRICHELELET v BT 0.070 2O 0.210
pmeg/kg (KE/ HHGTENZ 3/18(38%) K& ¥ 11/15(73%) T - 7273,
REBIZERSNTZT v FTIE, RN 0/7 (0%) K1U3/15 (20%) Th
>72, —H T, OTA % 0.021 pmg/kg KE/ HHEGLEHORET v T
X, AEFELROWA N OTA % 0.070 XX 0.210 pmg/kg KE/H&EEH L7t
ERBRTHSTZIZE 0L T, FIRICHALIZRD N RhoTo, 2 F1k
D W D =SB i iR A %%ﬂﬂﬂ@%ﬁé@é\%ﬁf X, 0. 0.021, 0.070 KW
0.210 pmg/kg AKE/H D OTA &E#H T, £ 0/5610 (0%). 0/51
(0%) . 2/50 (4%) K% 8/50 (16%) TH -7z, 7 v MMIBWTOTAIZ
X0FREINZEMEE T, FICHERNY U RH@HiIciEE Lz, OTA %
0.210 pmg/kg fAHE/ HHH L7-/ET v b TliL, 23810 O FLARERHERRIE N GR
Do, FUIRARMEIRIE O R A X, R E KA E®RSGRED 4~5/50
(8~10%) L ik#ed 25 L 14/50 (28%) & & 7’»07‘_0 FE N 15 @:@ﬂryﬁ

xE L Lfﬁxﬂ;@z E’Wm‘é%@f%oto s -

> A
H

[ I |

il Hz 2 H Ak A 1 E]g 191)
JECFA e iob\’C\ )] NTP ufh%ﬁrf*%c ou\ﬂﬁdém‘_o HEZ > b
B 5B M AEMEEN, 0.070 £10.210 pmg/kg KE/H D OTA
TQ%&%%T%M%% 16/51 (31%) KT 30/50 (60%) THV ., ZTNLLTD
BHERGERETIINADRRD NPT ENERENT-, T v FD
R R e R AR AR RS 13K <L 0.021,0.070 % Tr0.210 gmg /kg KE/H D OTA
BERETENZH 0/50,1/50 KX 3/50 TH -7, BlERIEIZ., &2CTo®
HHOBETED L, GBI U TRAHEENM L, T v MZE
i 2 A IR 1L 0.070 Y 0.210 pmglkg K&/ HHGERETOHRRBD
ST, FLIRBRAMEARIEIL, 2 COHED OTA LT v F D 45~46% Tl
Do, OTA EREOXMBHIVARICEWEABE CH -2, BT,
NTP ORERICE T 5 BFIIEARN L B = — S v, BEEBI 1L, nﬁf*f%@%
%a:&;éiﬁm)ﬁlﬂ* S3 /AL FTHDI ENMRENT-, 2EMIEM
N APERBRICB T 2 MBFENATR L LT, @9%%@&@%%5%&
Mo L 2 R LI EN D RKEIAREEORYE L 249 5 A
DOEINC L2 RME S3 B/ AL FOZEM L MHEENRO LN, 0
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FO1RINOE: « AABFEMRAES
OTARHE & (%)

1 Ak, MEREE b ’@%%b%&ﬁﬁ%}im%%%ﬁ L7, 16 BIH K& O 13 18
2 ﬁﬁ%ﬁ’ﬁb\fﬁkaﬂfﬂm%aaﬁfﬁia B AR 72 B R sE, KRR Sy
3 ZLOIEMEAL K OVR A E BT R % £ - T2 I M O BN A RO bz,
4 I DOEIEBEALE 2 FERFRBR O RN AN RNED v, BARAD
5 AN=ZALIZEET DML EZ NN, FER 2T RO A THER
6 +or &z, BEEANEANVEICE D D 2 OIE 0 BN O A kR E X
7 ProR U7 AR . R RME K CVEIMERME TH 0 . MR
8 MEITHEL VMY v MCBEFICRO LN, KHE (A7 v/ J 54—
9 Z—) ®© OTA », Bz mMAECHEBRL (GHERED T4%) . &
10 AR I IRIE L D 2 <O b, B HIIE XA HGE IR AE L, M
11 TRBICEIT L, BF &38R 72> T, Koo RE 2 78 36 7] 2338
12 Hi, HEBWEHEECTEHEEL, HOENIEEDOFEREEZEZLNDF— AL
13 Hol-, TNDH OTA THEEINDI D ADOKFMIT, FHEBELEEERE BPAY
14 BThbd-UVERLyRO7 2R LARPIHEREINDBBEREICA DR
15 HEFE LI TR > TWVWD, RO TIERREEEZFHEMIT, 7E=r
16 B, CTEIRMEICHFERSNDIDALEEHUER D -T2, 7E=V UFHONME
17 BliE, A7 40 IEERBHOEIEZN LEHEBENR LD LHEES ATV
18 OTA 78 DNA ICEE/EHL WD AREELEZE 2N, JECFA Tl
19 OTA DIEBEDOFHERA I =AL), DNA L OEFEMRISIZE D0 E 9
20 IARATH D &, (B 74)
21 NTP ORBEREZFT LD, £ 10~F 12 IR L1, YERARICB TS
22 Mo v bOBEE S L L7z NOAEL 1% 0.021 pmg/kg K&E/H.
23 LOAEL % 0.070 y#mg/kg K&E/H Th > 7=,
24
|25 K10 HORTIZESY MIBHTFEF IS5 FXV VAL BZERKRED
26 F M AMEDLOAEL B UNNOAEL
s -, LOAEL NOAEL
il 1) Filt A A 1 (ﬂmg/kg {ZIKE/_H) (ﬂmg/kg ﬁii/_ﬁ)
Z v R(E)a LR M AE e 90 H A 0.062-5 HEET
DB KE 9K T50 A [H 0.070 0.021
P i e 5% 24F[H 0.070 0.021
27 :5 HAETHEIROKE  NTP (1989) kv (=M 191)
28
29
30 F11 AUSFFXLUAIRESCELEBS Y MCBH3EAROELEHE
OTA # 5 &
(pmg/kg KHE/ 0 0.021 0.070 0.210
H )a
E_MZ(%) 0/50 1/51(2) 51/51(100) 50/50(100)
31 5 H/E C2ERBREIR O #KEG NTP(1989) L v (&M 191)
32
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© 00 3 & Ot =~

o1 - AT SFHMHAESR
OTARH & (%)

K12 FIVFEFXFVVANRELELEES Y MBS TLBRESOREELE
E

OTA # 5 &
(ymg/kg K/ 0 0.021 0.070 0.210
H )a
i e (%) 1/50(2) 1/51(2) 6/51(12) 10/50(20)
A FRRE P<0.001 P=0.669 P=0.023 P<0.001
Diﬁi;:;i"@ P<0.001 P=0.669 P=0.053 P=0.004
Vil
23 A (%) 0/50 0/51 16/51(31) 30/50(60)
HEMmBRE P<0.001 - P<0.001 P<0.001
RYATA 7R pe 001 - P<0.001 P<0.001
&7 A b
i e
B OV I8 1/50(2) 1/51(2) 20/51(39) 36/50(72)
(%)
A FRRE P<0.001 P=0.669 P<0.001 P<0.001
RYAT4vZE peg.001 P=0.669 P<0.001 P<0.001
JHT A b

a:bh H/HCUEMMEREOKSE NTP (1989) kv (&M 191)

VA7 MO0 0BNEREZE L7012 JECFA TiZ, NTPD T v k
OTA (0N AMRBRT — %R 192 H TRy F~—27 F—X (BMD)
FENCR Y, EEMRFME N E R Sz, BRAEENE LEBBRAICKHT D

10

12
13
14
15
16
17
18

PR OFERERZMEE LT, #E7 v NERICK T 25 & BN AOMA TR AR
(£ 12) PHE-NEET VY7 OKkb#EY 2T —% LSl
VIiab—va 3K ERERER (EPA) @ BMD Softwear 242
bz =T ver.l.4.1(ZR 19BNV NTRBEEDO Ny 7 757 K3
AEBEIE L el U2 IS R OV A DR ABE D 10%H 2%t L To BMDio
EFD I5%IEHE TR Td %5 BMDLio OfEA. 250 [E DM K L EHHE
(A7 VL—vay) frr2 it tEesnc, HLEZET LD
BMDio & BMDLo D%, BRI DfEeHE L & IR 13 IR LT,
HH &7 OTA @ BMDio fEiX 0.018~0.033 pmg/kg AHEH/H .

17 BMD FiEx, RBEICR L5% X1X10% TRFEMIBIEN -8 E CTH 5 2N iR ml RE 72 KOs

(RoF~—7 G 8l ITZENEMTEXIFHALOHERELZELERT — X IC
WETOHIHFEET NVICESOTND, HE - KISFHIIZI W T, E & 72 KR E O 5581 2
AR LD, RERED-ONOAELE LOAELFEOMRR L L CEE S (HEL
FYBERENE T e s 7 A) ., BMDO FIRfE (BMDL) X, BMD ®95%15 ## X [ A 2 A8
W HFREFRL TS, FTREZAWVWDIZ LT, ZORBROFORENS 2 EEICA
N, BRLERNVTF— I KIEBIBRBEEZBE 2720V & E2RIE (95%[EEKHE) 52 L1C
%5,
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FO1RINOE: « AABFEMRAES

OTARHHE ()

BMDLio ffi1% 0.015~0.0-25 pmg/kg KE/HDOFPH CTH 7=, WE L7

E7 /1180 BMD1ofE X 0.030 pmg/kg K=/ H T,

BMDLio fEi% 0.025

pmg/kg RE/H ThHolo, LT -> T, KOHLZ BMDLo fEIX, BAT

DRI L 72> TWDLTHIZBITHE
pmg/kg RE/H &L

95 % s (Point of departure: POD)

(Z M 198)

WEmaE FE R E (PTWI)

&L TRV E

=MA2fEME L L7~ LOAEL 0.008
Eﬁfﬁ@f:&'ﬂ:»ﬁﬁﬁ

LI s ol,

=13 NTPOHEHEMSDHEFE44F v b (F344/N, 1) ITHEITHBREERLE
SAEIZE D <BMD, (&1 BMDL,EH (JECFA)

" BMD1o BMDLio
TV (;\:ﬁ}_) p-fE AIC X2 P-f pmg/kg A wpmg/kg &
- &/ &/
H H
Full model -71.61
Gamma -76.36 0.02 158.7 4.91 0.03 0.030 18
multi-hit
Log-logistic -75.57 0.05 157.1 3.46 0.06 0.032 0.021
Multistage -77.29 0.01 160.6 5.96 0.01 0.024 0.015
Log-probit -75.05 0.09 156.1 2.64 0.1 0.033 0.025
Quantal-linear -77.74 0.02 159.5 5.99 0.05 0.018 0.015
Weibull -76.68 0.01 159.4 5.27 0.02 0.028 0.017

Reduced model -120.77 <0.001

AIC: R SR EHUE DI TE T /L OBIR KL YE

2.

—WIZNEWVIEIDRBNETILE &N

NTP (1989) »F—% kv, OTA # 5 H/HET 2 {EMRHIR OGS, HO—HEihZ,

(/0 198)

BMLEZEEE TR, EREYICE

%éhk%ﬁﬁ%%%%ébfvel~

W, BB A

T ARENDNAUEEIZOWNTZ DO®BRITN
L7zfEd. NTP

BT HT7 v b

MERER & L THEMBER RSN, &b Rnks5 &

TIED I 5E DN 7R &’)E%L“Cb\%) & DA HERE
ST NTP DT v b~D 24E[MFEGRBITES HIR5THL T L0 b,

—HY7=) OEHEERE L LT 5/7 (FoR5EMES
ST&N7= EPA ® BMD Softwear
WZBET % E

OF5 )L (Restriction

(Restriction : off) O EF /AL VNEA LT-, WS ETT
DX, LogProbit (Restriction

WBMDLicZHEH L=

VS 7z, BMD OIS 72

7 k7 P

RN D DY

THo52¢E LT, &
ver.2.3.1 IZBWTAT

A1 on KO off @i 51t)
AW TREAT L7245 8. LogProbit (Restrlctlon : on)

K O LogProbit
D DB EHAK

coff) BTV E T

. BMDio % 0.023-7 gmg/kg A#E/H ., BMDL1o /% 0.016-1 pmg/kg &

F/HTho7- (F 14)

18 £ F L ORELREDORHRTH D p- I HEIC

DHEEENRIFEZEZOND,
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FO1RINOE: « AABFEMRAES

OTARFAlE (%)

x14 NTPORERMN 5 D#HEF344-F v b (F344/N, H) I2H 1T 2 BEES R
ESREICE D CBMD,RUBMIL,EH (BEmTELEEER

Power Slope BMD1o BMDL1o
5 )L parameter paramete  AIC p fiE A pmg/kg pmg/kg K
r & H/
H/H H

Gamma restricted 158.866 0.0253 0.022-124 0.013-0134
8

unrestricted 158.866 0.0253 0.022-124 0.013-0134
8

Logistic not 168.437 0.0003 0.037-407 0.030-6388
restricted 6

LogLogistic restricted restricted 157.279 0.05972 0.002-779 0.014-8076
9

unrestricted restricted 157.279 1.1597 0.022-779 0.014-8076
9

LogProbit restricted restricted 156.201 0.1004 OK 0.023-746 0.018-1891
6

unrestricted not 156.201 0.1004 OK 0.023-746 0.016-092
restricted 6

Multistage restricted(2) 160.789 0.0135 0.017-405 0.011-0617
7

restricted(3) 160.789 0.0135 0.017-405 0.011-0617
7

Unrestricted(2) 160.789 0.0135 0.017-405 0.010-5968
7

Unrestricted(3) 155.253 0.027-137 0.020-7351
2

Probit not 166.647 0.0005 0.035-123 0.029-1336
restricted 8

Weibull restricted 159.52 0.0203 0.020-468 0.012-051
3

not restricted 159.52 0.0203 0.020-468 0.012-0357
4

Quantal-linear 159.753 0.0464 0.013-265 0.010-5944
1

(FHm %]
(v A, BiEEE) | ORICBEL £ LI,

(247> H W58 05 APl Bk
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FoLEIN U - BABREHEMRHES
OTAFEAE (2)

COO2FEMHEMNAMRER (Tv b, BEERE)

DarkAgouti-7 v ;b (Dark Agouti, M, —#E5JC) 25 mg/kg fk
(0.25 mg/kg & BE/HIZHY) OHETOTA%Z3, 6 TX9INHEE L,
2 FEMBIERT 5 & 4120.4 mg/kg ik (0.02 mg/kg (KE/AICHY) OH
BT OTA % 2 FH#EET 21EEFERBRNEE SN, RBRICIEAN TR %
¥ (OTB % 5~10% & 1o, &“yjyﬁkcm;4#;4¢§if ) 73
b iz, 5 mg/kg fELO OTA BHREICK T 2N AEIL20% Th -

7o 6 DABERETIT 1 VEO W OB IRICAAIEE A, 9 MARERTIX
20 PCH 4 P 7 O B BRI ARSNGB STz, OTA & 5#& T % EE
BAEF TCOBRYIMIZ, 36~97TH TH -7 0.4 mg/kg fkE D OTA % 2
FERIREERG LIRS ENAEIZR S 5179, Dark Agouti 7 v M2k
WTIEERSEEEE XN, AERO OTA HEIX., NTP R ®EENE
HEOK 2 fFlckEsSh., FHHEIX 0.050 pmg/kg KE/ANDIEE Y,
AR I TlE 0.020~0.030 pmg/kg AE/H TH-o7=, (B 193)

D@2FERENAERER (Tv . RBEEERE)
£344-7 v b (F344. I, —Rf 64 JU) ([ZIKEN 333 g 12725 £ Tl
0.300 pmg/kg KE/H., Z D% 0.100 pmg/Pi/H DOHET 2 R OTA
(OTB # OTA ® 5~—10%%&Tr, ~=TVU L CIT b =35 F
P, ) NIREAHKEGE ST, %O 18 AL, ik OTA AL 0.008
ug/emll & —EDE LR o7, BMlaEIIEG 75 HENORO LI, 1F&
A EWNR T OBIEICHA Lz, BMuEITH 6 »ICEFEEIC %\éib“(b\t
B, BERNE DD ARY I — AN 2 LI Jf%:mzo EIES T 1 PEICER D
v, A S HIE L TWe, 2 FEICB T 2B EE O 5L FRIX 25%
(16/64) KO OREARIT 20% TH o7, OTA LG O HEEE
(30 PT) @ B higkiz 23 i%&%ﬂfm:oto LA T, 7y hOKEN
333 glZHETIEI NTP iIcBUF AP AMRBROGHGED 2 5Lk 5
f&ED OTA 75%@%%5%&7175:\ R O R AR ITRER OB 5T XD
NTP BN AMRBOGERGEH IV AEICD o7, (R 193,194,
199)
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FO1RINOE: « AABFEMRAES
OTARH & (%)

@@2FEMENAMRE (v b, BEERE)

E344-7 v F (F344., I, —#£345) IZ2FE OTA (OTB % 5~10%
Glr, R=v U UL CIT s« b U =—3E&F73, ) NRERG N, T v
b@¢$ﬁ1%g’ﬁéif@OTA%%iO%ngmg%EMT&mto
BRI DN A DI S T D i3ME$4@(M%)T%D NTP 2B T HF L
FED OTA IR AOKRGICE D2ENAERBRE R (30%) Lo
7o (ZH 194)

[#=5R L0 ]

TOIFERIEEEERER (7, REKRE) X, KGEHHNERTHD

o, T(2) martsltl OEBXIOVBEILLELDOTY,

O1EMIEMHEERAR (T4, BEEKRE)

T8 (G FRL—R TN HIYT AT A ASHRE, ME, —BE4350)
IZ 0.800 mg/kg £t O OTAZ IERNREE K 5 U 72455 T pR fAE 1 Bl
g oD 3B AT PR ZE PRI ONZ S ~ D R IEE BLER 1= 1 K ON [ B R e 2F %%@%%
AR SN, OTAERSORBEECIZINO O R FIFEE S
oo (B 186),

D@2FEMBELAMERE (T2, BERSE)

T (Tr~—7 T RL—A W —#E 36 BH) I 1 mg/kg FEHHE-
®» OTA (0.025~0.050 pmg/kg ARE/FIZFHEY (8 105) . EFSA ®
FEAl (B 200) TIiE 40-0.041 pmg/kg AFE/HE L TW5 )ﬁz%%@ﬁ&
B3I, BRAMTRED bR hoTlz, &5 3 2H%IZIE, W20
*7UVV%WTLHR@§£&WW E%%ﬁ%%&@% @ﬁﬁkﬂ

WL, ZOBEFETET, 2 FRICIIIRESEOFT L2 E #i A
%L%zh WTAL PR AE A & A S OVBESE D3 2B | %%ﬁbt?ﬁﬂi%@t&%ﬂﬂ
FOICHERORMEARBD oz, BARIIRD R oo, ITALRME
TIX NADPH 7 7V U U LAE##E, LDH, G-6-PD ka2 V) Er—
w7jx77& TORRIEEDRATICE T L, 20D ORERIEE DK

HPH L, RPTAIZR RAIE ZM OHIE & —F L Tz, (28| 105, 181)

(4-5) £EHRESH

W ONDORAEFEHEZEICONWTORR TIZ., OTA NIFE %2 EiE
Ty RO~ 2T HRIEFEELOEGEEN RSN TS, Um
DEMFE A B RAEFEURBROERLDEFR 15ICF & DT,

K15 AUV FX L VADABERESHAROBRE

Wy | KR, &5 k5 1EH LOAEL | NOAEL| Rk

e s (mg/kg | (mg/kg
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FO1E N0 -« HARFEHEMRAES
OTAFEA = (£)

(B | ik, #I#H| mg/kg mg/kg RE/B) | {KE/H)
# £t RE/H

/)

~UA, | FEE 0. 1. A TORERT

CBA, 1 SOl 2. 4 e R R,

HR(10) | o, i (a2—v CIEE 8 XX 9
B 8. 9H i) HH 58 T (B
TR -2 O B A s 0 201)
BH. fTIE2 T R & T Ak B
~14H H "

~ U A, | FAEEM, 0. 2. 3| - RIREEZEEEm O 2

CD-1. LA i) % (& v I,

I EE: T KU H (5

(10~13) | #x8H HIZ (B A 265‘
BEL, 18 NEE
HHICHE FEE)

~ U A, | FAERNE, 0., 3 « NS E 3

ICR. ME =N

WEiE, | #E IR 10 A (=

®) H iz 203)

~ U A, | FAEEM, 2 - FRERE K 2

BRR M= N (NaHCO

LERRE/ | IF B 7.5 3 Wik) (B

HER | BB & 20 4’1‘5‘

JE~ 5.

A HE

IS
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FolmNUE - AARFEEEMRES
OTARHIE (%)

78

R | Ak, & e 5. 7EH LOAEL | NOAEL| &Mk
&3 5.5k, iy (mg/kg | (mg/kg
(B | HIFH mg/kg mg/kg (RE/H) | KE/A)
% fl kb K=/ H
%)
Z v b %*® £ #H 8 & 19 - g\l o F 5K 45*
Wistar | 4. M HHIC ONT R 01 3 1 4y
RIS W, IR 2.5, if?ﬁ—%é}h
(12~20) | SHE» D 8~11 7. B#Ewic
%5 ENERTS zswﬁ (B
1.2, Jigs 2 oD WS s oD 205)
8~13 tﬂﬁﬂﬂ\ ST
HEIZ . EHIRIEAR
0.83 X ®. W
8~15H oY) &
HIZ B D,
0.63
7 v b, I T 8 B - A EAE N/A
Wistar M. BR 9H HIZ REIR%., WRIRE
. IR O, 4E 2.5, =8 A
IE8~15 8~11H
AH HiZ (W
1.2, 206)
8~13H
HiZ
0.83X
1%8~15
HEBIZ
0.63
AN AT 0. - AEEMETIX 0.25
Sprague | M. S&il 0.25, R4, (BB
‘Dawley | # 0. 4 0.50. cETORERET 2’0;3‘
. AR IR 6~15 0.75, R D W UL AR
(10) BH 1. 0. | WY,
2. 4%
8
Z v by | ATHEMSE 0.289 KR Oo-T 2 0.28
Wistar BN, 2, 77—+, ALP 9 -
S 1 (5 | 4,618 B OyGT & 1 (;)é‘;
~10) i [ L=V
- TR 2
AN AT 0. 1 BRI DB, 1
Sprague | R & i R (ZWR
‘Dawley | O, iR 209)
. IR 6~15H
(6~9) H
A NN ¥ 4k 0. - 0.5 mg/kg # 0.25
Wistar . B 0.125, 5P ECTHE &
O ER | N, R 0.25, M, PRI O (B
(10) 6~15 H 0.50. B, 210)
I=) 0.75 - 0.25 mg/kg #
HUETHERR
R,
7 v b, AT 0. 2.0, < SNOKEBHAE . BH 2.75
Wistar, | . & 2.5, EEH AN ES M
HR(10) | &0, #E 2.75, B, R~V =
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OTAFEA = (£)
Ik 6~15 3.0. 7. WKEEJE (M
HH 3.5, 4.0 | /NIRJE ., B &k 211)
. BRI kAR
o
AV AR, 0. - JRRAKRE &AL 0.10
New IR il A% 1 0.025. fe R A (W
Zealand | £6~18H 0.05, T M, 212)
White. 0.10
TR (5)
Holstein| W& 5 0.2, < TR PE X TR IR AE 1.66
. 1R 3-6 0.75. TIX@E D 57
(M
A H 1.66 Mot 125
)
(1)
* . mg/kg KHE/FRERHAE T
D <vHR
el 8+ 9 HH (ke Eakste 1 HH L4272 D FET ) O CBA <
7 Z (CBA. #FHE., —& 10P5) 120, 1. 2 XiF 4 mo/kg KEOa—
il X 9 HH (EreErks 1 HEET5, LT

AL,

Han s EmEt Eﬁ%ﬁﬁi%ﬁméhko EAIRI9 B HICE &L, BIELTIRIE

CinfE LT OTA %i&ﬁ)& 8 X

FL, ) iz

DA, EFEIR

KED OTA ZiFiE 8 XX 9 ARICHEE LI-HICE
NEN17.3 X1%222% Tho7-, AEBIE

5t

DFE, WIRABEL ITER I BRAE ST, 4 mglkg

DREIL, HEEKFH

T AR DO RiLE

(2L

I 2R 8 XL 9 A BICHE G LIk CIZZEN £ 1.0420.02 g XiZ

1.09£0.02 g TH o7,

4 mg/kg KE® OTA ZiTik 8 XX 9 HEHIZ&

HBLEHETIEENLZEN 0.9320.02 ¢ XX 0.62+£0.02 g Tho7, 4
mg/kg AED OTA & GHEIZFRD b ERRE OBEIE, Ik 8 X 9
HE D OTA &G T~V =TRnZNnEI 10.4% (7/67) XX 89.3%

(50/56) .

/INIRERIE 28

6% (4/67)

X% 26.8% (15/56) |

R B 2 2% 6%

(4/67) X% 16.1%(9/56) M NIZEHE DO H T X N EZEH S 1.5% (1/67)
NIt 41.1% (23/56) ThHo7-, FEDBEIRIC

%'%\

@T,\mﬁ%t BHEBEINT,
14 XixX 16 HHIC
L. iz 19 H BIZHEHAK LK VY
OFEEGHTRO LIz, ik 7 B BES5RECHRBIEEOFE 2B INHR,
13 XO'14 HEERGBHTHAEZRKBREAEEORBADPED b,

10,

IR 1

MEB K& O a8 12

BT DG 0

NNV 4V

IOWTHITERKZ R4
INHOBROREIX, B

HOER L M%ﬁ@ B OME K ORE S ORLE RIS XD NKEE O P

11, 12, 13,

0, 11,

L
R

=5

WSS R BRI~

. KRB 2 HEl, ER2, 4, 6, 7,
4 mg/kg KED OTA Z5&ifil#k 0 &5

DA
D 7

X eC
it

FERE O A BB GBETIE. RIS~ BN LD b, (3R
201)

ch-1~<7x (CD-1

Mg, —RF 10~13 Jt)

79

ksl ol LT



© 0 3O Ot x W N+

FoLEIN U - BABREHEMRHES
OTAFEAE (2)

A H26%. 16%. 8% X i4%%a7ﬁ“ﬁ“5ﬁ7ﬂ%xﬁaqﬂ&0ﬁ£ﬁ)&¢

B SH T, OTA OEFEHEIERICK T 22 o I ERZ OREENHFH R
Hivle, HHE8H B0, 2 XiX3 mg/kg (KED OTA Z#ILiE 8 HHIZ

HL[EGRF R O %G L, REI3Ek 18 A HiICE&Z a7z, OTA #51%

BEW OB EICEE L7, OTA ;lH&%u%i@t@J% W Fho
AN TBERTHHREFNIR ) >722, 3 mg/kg KED OTA B EFICE
WT, 26%., 16%. 8% KN 4% D H /87 *ﬁ%aﬁﬁ“éﬁjﬂ%ﬁﬁiéﬁ
72O OTA 5% 48 KRN OREM O THIT, #Ein 5, 4. 1 &
W14 JETH o7, BBROEFRIL, 8% KN 4% D X /37 EREBEBRRECE
WT OTA 5K v HEREICHEHD Lz, OTA ;Hf&“ﬁ@ﬂﬁﬁﬁi(?) 7H 26% 4
VN ERBREERDY 16% % N7 HEEBERBHCHR IO RTEILA D
Ninot=, OTA O FEKFEHIC %%wﬁ;@tﬁébm DAL, FDOFRE
iﬁf T2 R EFBENDRVIEEREM LU, 4%D % 87 BAaEREET

%Eﬂé?ﬂﬁﬁﬁ’]#%i Eué’H“ EPEEN rﬁ@z’” EHE'&JU“ B L

/%\*}JV\?%‘/"’ I;’%EIE

1 AU 1<=0o \/

202)
IEE 10 HHO ICR-~7 A (ICR., #E#z, VEHCA) 120 Xk 3 mg/kg

KED OTA Z Uik 10 H HIEVERNH G L REENT-HE~ T X (—FE 6
lB) OMERIX, OTA 2& 5 LW #EYHrbEFAIZHE~T AL DA
Bt KMEEDODEIIARICHE»>T-, FBELZ/IHEIZOW
T, 6 s C==2—n ‘/&U“‘/%j’xoy‘“ﬂé’ﬁﬂﬂﬁ%ﬁotk Z A, IR
R REIZHE N T, OTA 1C8: X< B INZRETIE, OTA FEHK G O xfRERE
otD::LHH/é.tD@/%7;@&7%/%7‘“ GRS LR RN R =N
REZRLTWE, (2 203)

LISE ML AGE  (Pdn/Pdn) ~ w7 A2 i34 x# (NTD) 2 13.2 %
DHEIG THRD LN, Pdn/ +DOMlELE XM LT, Wi 7.5 HHIZ 2
mg/kg RED OTA ZEFENEKEG UI-REE, #E 48 NTD O R AME X
51.6 %IZHIML7=, (B 204)

@ vt

Sprague-Dawley iz~ v b (Sprague-Dawley . 44, —H#£ 10 JT)
(20, 0.25, 0.50, 0.75, 1. 2. 4 Xi¥8 mg/kg KEOHET OTA %
FHE 6, 7. 8,9, 10, 11, 12, 13, 14 K ~15 H HEx<HH OTA
sl OGSz, OTA ICX 28 MFEETEHEBEARALERNFFEHYTH Y,
4 3LE ) * 8 mg/kg REOOTAEHGRETIL, THENEEY 1 L&KL
HI0EAET L, BTN SN T, 134E41002 mg/kg AFE O OTA
BHERETIE, BEmICEEIREITIR R IR S iz,
0-250-5034+0.75 mg/kg KED OTA F5EETIX., &4E 20 HHCD
0-75-melke B GO REIY CHRIEOWIN RSN L=, 0.25, 0.50 34
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FoLEIN U - BABREHEMRHES
OTAFEAE (2)

K O)0.75 mgl/kg 1A EK G REDELE Btz 20 HH O TOMRA
DiFETHREN NI b — X EEME > 72, 0.76 LEK TN 1.0
mg/kg (K HE &5 HE DR BB RITEEARARET, B0LBIT. 21
A 96 i 5 ILILE ) T 28 L 16 PLIZiB e Hit7=, 1.0 mg/kg (R E 5
BEDOIENR 20 HHOTII 2 TOIEENBEIRL TWi=, oo 72281k E
L Tix. 0.25 mg/kg KELL Lo OTAF 584 CHEEREN RGO

B OB & OGSO AN, (] 207)

Wistar-7 v b (Wistar, K, —# 5~10PC) (2 0.289 mg/kg KEDOH
BT 2 4 62 ST OTA H 48 BEfIfIC 2. 4. 6 X% 8 i [H5R IR
D&“@émto BRENOa-7 27 —F, ALP X OYGT iHMEA ML, 1
FERAENBO LN, (21 208)

s 6~15-HHoO Wistar-7 v I (Wistar, 4, —# 12~20 L) ®
B 016 mol/ LA h U 7 AP b LT (&%%—mg#kg—ﬁ&%
D OTA PohflR O b ot K2t TR 8 KTV9 HEIZ
mg/kg REHOOTAELH:, 4IRS, 9. 10 X V'~11 HHIZ1.25 mg/kg
RELHO OTA 58 ik 8. 9. 10, 11, 12 X U'=13 HHIZ 0.83
mg/kg REH-O OTAZLGHEE, YR8, 9, 10, 11, 12, 13, 14 P~
15 H HIZ 0.63 mg/kg K E/HHDO OTA L5013 OTA-OTA 1% fiE
% (0.16mol/L. kA~ VU U AHR) A xh L odlBiEch o7, Rk
DFHET, 7y b (—H20 L) (TEEE8 9 HHIZ-2.5 mg/kg A HE
O OTA #4LHE 8 X2 9 HHEICHRBERO K G, W ONCERE 89 O 10 H
H4Z-1.67 mg/kg KE O OTA Z 4Lz 8, 9 XL 10 HHIZHFIR D& 53
LEEBERBRAEmBINT, 7y MIETHER 20 HRICEZR ST,
BHEOME 1 IEY720 OFKRKICAEZITR» o7, OTA HEHGENE LT
ThoTh, BEIOEG K CIEREIZ ST TR I NN, &b
xSz, M1 IES 720 ORI OEIE, —H 470V OHEICKGFFS L

TN A B A, Ltk&llLE%tV)@Tri’JHﬁL%%z Jie VAR BB M OV AR % B 8 0D IR
DIZFRERED &K GFEERRD 572, 1.2 mg/kg KREIEEGDL ok
HREECT, RIRo il 0N e R G ges ~/ =7 (celosemia) 23& 5
N, ZEEDHIX, GEORBLERLTWSH(EMR 74, 205) , FEZl—7
T F 7=, FEEIZ OTA 2 1.25 X1X 2.5 mg/kg KE/HDOHETEH 5 mg/kg
REERE L, A% 82 HEF THAWR T v M 28I T 2 3 A Fm MR BR A [F
UME 7 — 71 K o TEM I, Atk b imitAeET v bo
T, 4 BRICEFELTWET v bOEHE L OAEFRICHEICEFEL
TP BB T, BELFRFAEGFERIZITRO o T, OTA % 2.5
mg/kg {KE T 2 B&EG LTI, 82 HB O/ & Mo AR O ¥R E
D, FENE 12 XiE 8% WD L, R Eo, WA 156 HEICHED
26%IZKFHIENBLE SN, £D O H 40%I1T4E% 20 HETIZHLE L2, (&
fE 206)

IR 6~15HH®O Sprague-Pawley-7 v b (Sprague-Dawley, iFIE,
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FO1RINOE: « AABFEMRAES
OTARHE & (%)

1 —HE6~9 L) | OTA % 0 XX 1 mg/kg KED OTA Z4EHE 6~15 H [/
2 HlooRpEE L, @E 20 FRAICEZRLTCREW L BENBLEZ SN,
3 =GO IRAARE DR & WIIRB O IR FR D B AL 3, @J% S
4 MIRBEBIR N holz, OTA O&EFSBELZITERIBICIL, EHE
5 BOBEARE, WERESLELORMHEXRENZNZEN 30 IEEPGIE (20%)\
6 408 (13.3%) XEL D28 (6.7%) D bive, BESLEL Ol o &
7 DENZEI 15 LH 6 L (40%) SLEMA T3 PE (20%) B LN, FLliE
8 IWER D H 25 L-AF 4= % 43.0 mg/kg AEDOHET OTA L FKICH
9 H42L, OTAFEEORBRELIZIERBEOFKR L 2o7-, (B]R 209)
10 He—6~15HHDO Wistar-7 v b (Wistar, #LiE, —#£10 L) IZ OTFA
11 %-0,0.125.0.25, 0.50 XX 0.75 mg/kg KE D OTA Z/HCTilE6~15
12 IR O R ST RAEFBERBR NI Iz, 0.25 mg/kg KEHE-
13 Pl b OTAFERE T, HEICIKRFE L CTEFEREEN A L, 0.75 mg/kg
14 REIHDO OTARGHETIIARICH D Lz, BEAELHEEEDHEICK
15 FLTREAD L, BEROEEHEMIT 0.50 mg/kg MKE#BFML@QH;AT&%?
16 THEIZED LTz, AEREHE., BEE OISO REN, &<Co OTA H 53
17 KB THEITIRF L THIML, OTA0.5 mg/kg REHOHED RS
18 FECHHMICEEREINTH - 72, AEFEIZIE, ML =7, Fﬁ%%@%
19 PHAR 4, /J\%EEI“ /J SEE . RO, AR E & OV /N mb%
20 iz, BHEEIC %774:5(@ DARFEAR “%’m&mﬂ/\x“i 7 Iss ) 3 R
21 ST, H*””@E”* X, KEASE, DNIRGE., B &RILR. R RS

22 v, fa o, ﬁxﬂ;@% Bu&UHE@n‘H%«L%E’J*ﬁE BT, 0.25
23 mg/kg KEHEL O OTA 285 A B8 o g o, KiE, B
24 DRRHEAL K ORISR o 28 M FFAIRRZE P, RRAEHEGE . /NIK O R 58
25 B AL DN K b R S OV 0 R 48 70 & O3 A BHE OB FR D b LT,
26 (&M 210, 213)

27 IR 6~15H®O Wistar-7 v b _(Wistar . #EfE, & 10 JC)) 20,
28 2.0, 2.5, 2.75. 3.0, 3.5 Xi% 4.0 mg/kg KHELHD OTALZ I 6,
29 7.8.9. 10, 11, 12, 13, 14 XiF 15 HHICHFERO®KEG I N, &I
30 20 EI H e L CRE ERIENBIE Sz, OTA TR I E# & O
31 WAEFHHE L, 2.756 mglkg REAELL EOHER G5 HE TR N R
32 &562%710 fear Ik Uik b iMoo WX, ik 6 HEE 7 HE
33 Tholo, (ZH 211)

34

35 @ wHF

36 e 618 H H O New Zealand White- 79 ¥ (New Zealand White,
37 fEfE . —#E5 PC) 120.025, 0.05 X% 0.10 mg/kg KELHO OTA % iEiE
38 6205 18 HH £ CRAKETHIRAEFBERBRNER N7, 0.10 mg/kg
39 REAEEGERET, BEAREROEFRERICAEERBO RS - 72, KT
40 (F. KEESE. /NRJE, ERETOZEEIH L, BORREEIIEREST., BIRWE
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OTARTA &

(%)

B gk oD HETE B N BHE &U*%"@EWTE@%\%
Mk, P Mk, d Ko OVHR oD fEL R 5 B B A L

THDO WY (RVAX AL MHEE .

TEHY 75 i
@ o

hyrl; 3~g NHH®D
~6 /2 HHIZ

NG STz, WipE TN

(6) HEHRAESMEICIHRD OTAFHES

@i%j]ﬂf)%uu &b %hﬁ_o (#%HE 212)

BAREEDNEE I L 7=, B

T VR o0 i Mgt e OF R ik L2 R A

—# 1 8H) D4R 3

0.2, 0.75 XX 1.66 mg/kg K&E/H D OTA x4 X L5 H[HHE

I
iz 2

HLIE RSN -T2, (B 125)

E1TRUBEOEMME ()

AETEFE A FIE AR D OTARHM & 1 RO R 2 £ @R LI,

*@® AUV FXLUADERERAESHEHBROKER (/n vitroidig) (F)
YT <& < BEE 7EH LOAEL NOAEL Z M
1] (mg/kg (mg/kg
VD KE/H)
U0 S RER4RERT 0. 0.0001, - 10 pMTHF Lig{k = 0.0001 uM Sk Y R b
L RECESEN 0.001, 0.01, & ORI BZ B E O No.103
0.1, 1, 10 pM |ETF
« 1 pM I A L 3
& DR B B R R
MK~ LGV o I8 Rk
fia o> El-E A3 8
< GNREAR M O 1E 32 R
FIT M EIKFRITIE T
U 55 52 RS OF 1 B
MK H S AE T HE
+ 10 pMAEE T2~4 5 fu
G5 1k SR 4 0
ICR~ U X |24FfH |0, 1. 10 uM + 10 nM LB R fa 1 uM STk Y A R
ZEK (U TR F— XN, B No0.216
JR3H B I fEH@?ﬁC&UW*HfHﬂH@%
8 e el A e e )
) . + 10 pMEf THRERKRD
i (A4 4 IR i~ D 3¢ F Hl &K
HEIZTE T et HEFE83%.
£ e e [ 10pMH£30.4%)
)
72 ORERIR4FEE 0. 20, 40 pM |- EMROEIIH EKAF 20 uM SCHEk Y A b
S5 e E AR No.622

- G2/MHIEIA B H &
M A7 B L2 B N

=N Al ke )

DEGHE\ ,D;IS%/—E
U 47 RH AR

- 40uM# TATR, »-
H—&A—)@&—@%NA%&%

N/ '?z*.”rmﬁn
2SN

H?H

-—P—QN—A—@:—‘P
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OTARH & (%)

" BRCAL. RAD51 %
‘//\°7’félf75§i‘%é7][lo ~
PARPI M RXRCCIHT
e

* 20 P40uMEE T,
vy -H2AX, XRCC1,
RPA2 K *P53 4% /X
7 E R, PCNAX
N E DMK T,

/n vitrosE&

Btk 6 DARMOEOINELGIN LIFRMRESEZSEEL T, 0,
0.0001, 0.001, 0.01, 0.1, 1 XX 10uM ® OTA TA > F=2X—1 3V
L7, 10 pM BE CTUP O AL 3 & OO IR AZ O VR DK T % 35 %6
L. 7R 22 EZ LN EMOBE/ ML, £/, WX 2~4
AR EACor & g1k Lz, 1 uM BE TIXIN B D RZ AL 2 K OVIN RE MR £Z D [l 24
RN T L, JiEZIE (Germinal Vesicle) IO UIREHIAE OB S AN L 72,
(3¢@k U A b No.103)

~ A (ICR) O %Z 0, 1, 5 XiX 10 uM ® OTA (T 24 FFfi A >
%a2— = LT TUNEL Hets L7k B, 10 pM BETT K b — v X &7
FLUXHEEDO 9 (FOMBEROMBEAEE LT-, £/o, ZEROMBEIL~D
FEFAIL, JREED 83%I2xt LT 10 pM #£ T 30.4%ICHA Lz, %&#f
DO 2 Z £ 300~320 HEEIRL T 8 AMA vFaX— 3 LT
MR, 747 BX 7 Fra— T4y v a~OFRFITKFETEV D E)
ST, KEEOREBITE 4 HHDO~ Y7 A (ICR OMf% C57BL/6J D iE%E )
PRIECREIR S E72) ICBM L2, 10 pM B3 R = Txf lAE & =N
DS TN OWILENEM LT, Fo, SHCHEEEICENEN- -
A, 10 pM BEORRIEERENME T L, SHOMBIIC > TR EGE
DCF-DAICL Y ROSGRAMELZLEZ A, 10 pM EETHIMNA 4 & T,
Pl Bax M OPL Bel-2 SR td LI/ R, LB TZEL TN T A b — v 2
HEKF- 0> Bax OFBENMML, 7K b —2 2 %2HET S Bel-2 O FE
B L=, F£7-. 10 uM HTIra P TREGBHFED DIOC6 BUAA D
(SCHkY A » No.216)

il 7=,

7 X OFERIEAL A 0, 20 XX 40 uM @ OTA T 24 BfHl A > % 2 X —
Ta LR, ENENOAFMEEN 100, 87.67 TN T74.16% THLHE
O G2/M BEANEM L, 40 uM BECRY v AL A= FF—%
(ATR : Atraxia Telangiectasia and Red3-related) o %% Ys ik L |
DNA2 AEHUIWEE O BRCA1 ORI GRE K ONZ /X7 BB L~ )L
i Ttz RAD51

L7z,

N

DHRIFGAINT K DGR L OV X 7 ERBL L~ L)
20 XY 40 uM B T DNA2 R UK~ — I — D y -H2AX
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OTARHE & (%)

DG L DB R L 2 N BB L ~L . DNAL ARSI E
#Ho XRCC1, DNA ¥ > X7 E D PARP1 KO RNA H{5GEHE &
JE D RPA2 KN P53 DX XV EBELL L3N L7-, — 5. DNA
A R lE BTG MR IR - PCNA (Proliferationg Cell Nuclear Antigen)
DH NI ERB LU0 20 Y 40 pM BECIK T L7Z, (CCERY Z b
No.622)

XX Y X FNo.048K O THHE N0 1IC > & F L /1, B2 3 TiE<|

EE b,

(5-7) EREH

BEERBROBRELZFR 16 KOF 1TICE DT,

[F% R L]

cHBHEMZEANL TERAEWEEE, EEATO T E2ELLTBY £
4. (85~102X— T D NA T4 NE4Y)

- OO AR TOFRRLHE A, REPARXLDOHAIZHONTIE, FLROFL

#H (—HE. RFICEDEEE) WRERLTEBY £7 (ko g 714 MR
25 . Fe. 8RB oBEBIZHOWTIZ, RBALAOREHICEELTEBY £
j—o

R16 FAU9S5SrX2UADinvitroElcEMHRBER

[#=5)R L0 ]

#£16—10 %R o0 T, REBRICE LAY OREE HAEICT 5 &

SR EBEELE L,

x16-1 WENEBRZRAVE-ERALERER

Wb | ARG OTA BEJE ARAHE AL Eee 2 IR STk
EHABICH W= 'E fii5 H

y Salmonella — —

(] typhimurium 0.1, 1, _ —

I (TA1535. | 10, 100 Z v MFIE S9 mix | —| 1978 | (»m

2 TA100, pg/7 L — — | = 214)

o TA1537, K

75 TA98H)

o TA100

;;t TA1537

o TAOR

85




FO1RINOE: « AABFEMRAES

OTARFAlE (%)

@ [5-  [o05. 5. — T -
% _Kpif(T:iI;BH;wm 50. 500 Z v MATHE S9 mix =| = 1980 | (&m®
asy N ° - = J—
& | TAissr.— |ME7F 213)
T TA15381%)
R
® FAL538
1S, 50, 100, — —
1 typhimurium| 200, 400. — _
o (TA1535. | 600 pg/ > MEFHE S9 mi | = =g
TA100 : > mix — 1985 | (B3R
ze TAlsas - | v Fh 216)
| TA1538. |
TA1537.
7 TA98#)
# TA100
B TA1537
— TA9S
1 o 1. 3.3 B
typhimurium| +~ ©-9> — NS . = =
I (TA1535. | 10. 83, | 277 &37/. PO T T 1989 | (2w
%2 TA100. | 100 pg/ 9 mix | 191)
o TA98. FL— k
7 TA9TEE)
" TA100
B FAST
o PO L 5
jp | LRALMUIIUN 4y g g 7 Ml S9 mix — | 1991 | (z®
S 333.3, 217)
o (TA102/0)5 | 991.2
% ng/7 L —k
2
ﬁ
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OTARH & (%)

Hip | £pEds | ODANEE R S % Sk
1t
EHEACIC AW E Biis H
s ~ 1 0.2 pmol n.d. +
i typhimuriu| M/2ml OTA % 5 0 B 2 B 4 a-d- [(TA1
i m(TA1535 ' ﬂ@ki%g/‘/ﬂeﬂzm“n—vj‘/ @ P20 1991 | (BIR
7 L > | 02 pM/2m] 7 ~ ad- TA10 218)
Sk TA].OO\ 02 M2 m Lf_njﬁ?%i'uim\ 2 H%_:Fﬁﬁ Hd L
" TA1538. | 0.2 yM/2ml TA15
o TA1537, 381%)
& TA98) +
% TA100 +
= TA1538 —
TA1537 (TA1
TA9S 537.
TA98
)
p S <~ XA S9+ T T X KN
%_ typhimuriu 0. 121, 73 B +
mo | 108, 1210 | R (TA1535 ). — |+ .
o | (raisss. |G T, | TUAHIM 89+ T TR KR 1999 (15/0)
TA1538 o T
IR N
n | massm | L2 D m s mte (ra1sas,
. TA98KK) .
_ TA1538 £ 2 SO+ 7 5 % K
B | pags e HE e A
woys - 110~200 5y MBI 2 1Y — L
)2 typhimuriu mug/ 7 - -
e m 71—k i = .
;;‘ {TAL00. «JFNADPIETGSH#7/FW@ | _ | 2001 | (2#
RS BRI . T RIF )
% ik S9+ NADPH-+GSH . t
A FAZE38 FCYP3AA4,
B HRP+if ik k55
® | S N B
s m 10, 25. 50 i = | = 219)
% | TA9sk) | L=k
i FAGS
3
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FO1RINOE: « AABFEMRAES

OTARFAlE (%)

) S 0.01, 0.04, | 7~ NF#& S9 mix (HR) — — 2003 | (&R
I typhimuriu| 0.05, 0.1, Xix7 v MIREEEFMEE | — | — 221)
% 2 0.2, 0.25, |OTA #A v Fax—Ta | _ | _
g | (TA100._ | 0.5 muM/7 | L7z EiB(ZB 2200 UCEK | |
75 TA102. L—k ) D
" TA104, = | =
5t TA1538. = | =
B TA1537, — | =

TA98, =

TA1535.

TA97at%k)

TA1IO2

TA104

TA1538

TA1537

TA9S

TA1535

TA97a
g | Dscherich 10.1~1000 Z » MFEE S9 mix — | -
2 ia coli mpug/ml - N . 1985 | (&8
e (WP2, 011006 Z b HEE-S9 mix - | = 216)
o WP2uvrA | metml
i WP2 yyrd-
o S— FHEIEPEAL
I Saccharom | 100 pg/ml Z v MHFlE  S9 mix - - 1978 | (Bl
R % 1siae H42ls)
S v EPEAE : 50
g | D3R ug/mlmell
B 0-1+~100
B mgiplate”
B L— b

1 o+ BB, — M ndoF—FEL
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FO1RINOE: « AABFEMRAES

OTARFAlE (%)

[F%R L]
#£16—2HOMRFHEMEICBIT D v 2iE 195) 2R L TWDT2D, FAMTH 2
LT E B LE L,

#£16-2 HEBEEEHREZAVERTFERETERAR
R | EEcs]  OTANRE FRAREIELL BE w | B
TEMEARICH | A
W WE
e 5. 10 pg/ml
. | C3BH~  SV.SPORTlacZ
) AR
;%; A LA e — | nd IRk | 1977 (2’22)
T | EM3A
5%
_(H
PRT
)
e | ~wm=U> 01,05, 1,
EaA R
Do | | 25575 | 7u M | - | — | -25mgmlBlEit| 1085 S6
em | L5178Y 10, 12,5 S9 mix e e,
?/]7\ TK+/- mpg/ml
2 Y
|
i
|
TK
R
Rep | £ OTA KRG % £ | BRLCH
x5 TEMEAIZ e |
W=
BR | v RRK - CYP1A1,
T2 | feraap | 2 10, 50, 100 ;E%ggf’ | 1| cypiaz,
| S | mue/ml aw CYP2C10,
B | NIH/3T3( e CYP3A4 i3 OTA (B
@SV | & CYP Sk pEREHE | 1996 223)
SP | 3EE) - CYP2D6 } O
ORT CYP2E1 3% %
%acZ FELR D oT,
s
5 | FTrA=
e N PR A2 i T (B
—H o '15605‘ | 89 mix 2003 221
PRE | 79 s Mt
F
£
RA
=
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o1 - AT SFHMHAESR
OTARH & (%)

&
H
B
_(H
PRT
)
FidE
Zek = L
i;jA 35, 80, 187, | 7 v MFl# + FIRCRABAME 72
e 483mpM (3 | Rovmhg so | (| (D) | wvsemn
_(_H V79 %Hﬂ H@ H%_: F'EIEJ) mix rr%'o
PRT 7 - RENERRA L,
LIS &R
o 2007 224)
SV -4
Al
BB
T5
FE
B
("
PRT
) |
<7 .
2y [FUAYY +81mM L E (—
T SFs==— |3, 81, 188, 438 |7 v M @ |l S9) WiE 3~188
T [Ef umM (3 FFE)  [S9 mix mM (+S9) THH
—a [LY5178/T QRS Y
e
5
(=
42
-4
4%
i
TK
R
+0 B, — R (H) 8P, ndiT—F ML
#16-3 HIBEEEHEHEBEZAV-Z2ABEAREERAR
HEr | L OTA i REBHEE 723 £ | BRI
PSES EACICH | | A
7-WE
« 12 uM/L 2> 5 F Bk
L BV UK HFHIZ 51
Ns7& ,
7 %ﬁ g h |12 18 2430 + Cxx haTRECE | 1997 |(BH 225)
% OSV e [ v OTA OEMIZEIC
s R H
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o1 - AT SFHMHAESR
OTARH & (%)

- 5~15 pM/L THI&
KD D, 20 pM/L

ITHERR D D,
— 3 36 T
e U TN N R TR 6
/ g;&t LAL—E |5, 10, 15, 20 + | g lo0g | (BT 226)
T e |uMAS Sl baTREICE
sl SHEAMI D OTA OVERIIAEE
ﬁ:‘—%o
- HRAPN A L B D
AT L DFERGNR.
TIFT AT A
MZYEA,
Rex | L OTA 2 R % £ | BESCH
POE EHARIC Y | || F
-
I
;f’,f’;“,lﬁ% L A2 N
e | E MRS e e T 2 A DB,
M S 2R
i He/VGngEH@ 5. 10, 25. 50 T 5~25 pg/ml T/ | 2002 |(ZH219)
PSS | o/ml (24 R + |nd [EBET DDA
) KRB,
Yu
E%ﬁ: FrA=—X ?gb 5260100/\ 1 - | = 1989 |(ZH 191)
%\ 1 i NS N pg/m
CHO #iljin
B e B O
. o
Yugafk (B hU X - e o R LAk Y
w6 4% |0.015 uMAL 7 PR SO | | Mﬁ‘%\ﬂ? X% 1990 |(ZH 227)
. /—"‘»ﬁ,fﬂi) mix @{ZISO) FU Y I—N
2 i 2 (L At
I EEBEN) 12k <
B HIVD, )
- 0.1 uM/L %5 F &
AT 7 Gt AR BT T
XN VAV I Yt Sy, 777
SR Bk Oi\}[:qjo'& 1. 2 + |pd R¥T—vae, T 2004 (=R 228)
52 H > T ORI,
- 0.1 pM/L T2~3 1,
2 uM/L C 4~5 {i,
—— 24. N .2\ - s % ==
itk onas biie ot Ty M | | | 24764 M i
9. 247.6, e )
EE (V79 Ml [532.4, 1149.0, 3 Fil S9 mix E2 voos | 229)
v RY L% [2476.4 uMA Zan
. %Hﬂg(j}%%% Z v bl | | -5324pMELETHA
N S9 mix faFEtt,
k1 4)
+ Bk, — B ndiT—HEL
£16-4 AT47—32—HE&
B Lelppf OTA RETEIE L % 4 B
PIE 3 EHARICH | A fak
WWE
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FO1RINOE: « AABFEMRAES

OTARFAlE (%)

RecT v| BDacllusp, g - 975 | BH
v — | subtilis ——— 230)
l& H17(rec)
M45(rec‘)
+ee
SOS &% | E. coli — |n.d. 1986 |(&HE 87)
- %3 E OKENE
MTHdhray s R -
SOS #B | E.coliPQ37 |1. 2. 4 mM + C (Trolox C) &, OTAl 1994 (2/’3‘1‘)“
DELFEMEZERITH
ST,
BALB/c ff~ .
DNA —A& e * 48 iR A K o (B
PO %;%ﬁ; 10 pg/ml +nd | U DA 1985 )
5 o — ARSI,
Fyx A =—
AINBAH 25/‘ 510‘ 100, 200 + | n.d.| * 200 ug/ml TR,
DNA =K | gy gy, ME™ B
BT 1986 233)
R T v N RHE ~hd
N G
B LAptE OTA RETEEAL 53 S B
*5 IR | E A ik
W=
DNAJEE b - FFlEAS
R
(= 2y 1| Ak o 10 19 20, + |nd |- mRgEmcHE | 2002 | GH
7 vt 1) |HepG2 5, 30 219)
ug/mILMA
DNASES] e ;gi?ggix IZ DNA {5 N
o LA X 10,0001, 001, |F v Ml S9 9, B
‘_}f""( JZQ,; MDCK # (0.1, 1. mix T i | 2008 | )
7 10, 100, 500 uM BT & 5,
- 2.5 uM BA | 24 I¢fH
THAFFEKT, 7A b
— 2 HE,
- 1 OTA L
PN 500 mM/L A T
DNA B4 ;j = » JgE . 2000 mM/L
(_:1 A B o sk + < Fpg ﬁETTﬁE
7o) %Hﬂ?z e nd\\- DNA ORI,
S - 24 B0 0.5 mM/L
PLED OTA BEETH
FlZ DNA &8N
L. Fpg LBz kb4
TOHETHEI,
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FO1E N0 -« HARFEHEMRAES
OTAFEA = (£)

< ETFRO S R K (eI
500, 1000, 2000 T2 l, 235)
WMAL (1 1) “1mM/LELETT A | 9005
0.25, 05, 1, 25 K—< 2B,
WMA (24 IR FH]) - 1 FHElD OTA MLEEC
DNARE < 52 1000 pM/L CHEIC
EF RN DNA {501, Fpg
7 A |5 ov-1 M T | nd. | O EndolIT iz X
D 4= ToHETHEM,
- 24 B[ C1E OTAIZ
£ %5 DNA #{ED N
TRO LN T
M, Fpg ALBRIZ L0 4
T O = THN,
- OTA |2k % DNA A
CAnpY: B 7
DNARBEES 5 P\ o, 100 {ZOE?MH o M
C A N REGEEE M,q: N + |nd - Fpg 0% Endolll 77| 2005 235)
7o) i g fE FCI% DNA (54
i,
bk
- . |CYP2C9 X - HFEHAAILTIL OTA
?:i i;";’ 1% CYP3A4 126252\0500};&(13/(1)\ ehovPace | | | [oEBEZAZEL, | | (G
7oty |EEBSHE o XiE CYP3A4 - CYP2C9 %5 L 1 236)
7= NIH/3T3 200 M CHHE,
bR
DNARL b IS (B
(=t A MEBRE EE 100 uMA (3h) £ |nd |- HAZEHY, 2006 2/37)
7 v 'A) |FifE
Hr e OTA i RANETL % i B
BIE EMbCH | & | A ik
W=
- 6 FRE CIEpa,
- 24 WEE TR T,
DNA 545 b B |50, 6 %0 24 H@%‘@@%%%E% D, (B
54 B s s ) T na. |- Fpe RO Endolll i 5007 | g
T vA) T BORERITHE. DNA
DO Z A — T &R
IV’:O
- 3FHITIL S9 DA
DNAHEE e |50, 100, 200, | (.: Enzojﬁ? ;;% %g - (B
(= 2y 1 ;;Eﬂéﬁiﬂg 400, 600 muM |7 ¥ PAFIRESO | — 1 1 0efE DNA S | 2007 | 30
T vEA) ’ (6HEf#]) mix 5. S9 f71E F O Fpg
TIEAE EICHN,
DNA 5| F g == |02 0 1 mM, + | nd.| - REAERICBIE | 2000 (;ﬁf;“’
St A — (3 W)
CHO i
ACI 7 v h¥)
o |1 10 M + |nd. |- 10 muM CHif2FE | 1984
ES —O-4 P, (B
DNAZH |
200F 14— 241)
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FO1RINOE: « AABFEMRAES

OTARFAlE (%)

AR C3H~7U A
IR EEREIT 1%1_190 auM + |nd |- 100 muM THINE | 1984
i S0 1,
0.0000025,
_ _ 10.000005
el |F344 17 v : .
DNAG: | Moz |0-00025, — |na| 2020 REIME s | (B
St RN 0.0005, 0.0025, O Echia s, 216)
i ’ 0.005, 0.025,
0.05 pg/ml
-« 1M DL i
F344 7 v I [0.01, 0.1, 0.5, 4 lnd P,
e 0.75. 1M G 0.75~1 uM T B
R I s
A e
%ﬁ”ﬁk - 0.5~1uM TH L | 1997 242)
e 7 EZERE L (0.25, 0.5, 0.75, n TERGIZ BN
He e 1. 1.5, 3. nd |y M BRI R
QHM ‘H‘to
REH 0.05. 0.1, 0.25.
DNA &% ;%E?;%L 05.0.75. 1. + |nd 1998 | GH
Hin e 1.5, 2uM/A (24 243)
IREH)
- 0.5 uMA UL E T4
C TN
u] . S
TEY  |BREER (0.01. 0.025. Jg?g%ﬁéi DNA B
Ak IR GG 1 A > L Z
LB 1.5\ 2. . \(24 0.05~0.5 uMA= @
5. 2 M/ OTA I fEFH 1 50
D) T,
, b bR I
Ju . S /«\/\ %R
WARIEEL i |5~10 pg/m ~ Ina |, lonemL THALD g0, | (B
T IRASHL (PHA ) HIHE, 245)
fikdets, | T A =—X 5. 16. 50. 160 7> M S9 | n + S TF1E T CTHV 1989 (&8
PRI (N A S — 560 \/ml\ e Eéf‘ mix M, H B 191)
BB CHO#lf2  |po He ‘ - 500 ng/ml 11T
i P,
A A OTA Jfi RANETL % i B
*5 EMICH | & A ik
Wi=WE
OTA%Z v k
gkt € B Y >s8 10,001,001, 0.1, | IRESEATA | T;Trﬁo'Ol 0-1 uMA 1991 (B
OYIRASH | 1, 10 uMA.  |fa b kst 10 ML T 218)
R Fa—Tg " °
v L
PR Hh
lililkgets |7 U X ~A FV v - MRaAEAF R OWRA el
oy |5k O1~2uMA o gon e, | T | ™Y |7 b—ozomm | 2004 | g
R
. TxA=— 5 Rk
Ve A Ea) Zoman 248, 53.2, Zw ML || |- 2476.4 uM (M EE
RS | g g |114:9. 2476, OV S9 mix 14, (B
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o1 - AT SFHMHAESR
OTARH & (%)

&

PR bt hY L% |532.4, 1149.0. |5 v MTEK + 532.4 uM 1A
e 2476.4 uM U S9 mix P,
+1 Btk — Rk, ndo T—F AL

=
i

2008 ‘ 229) ‘
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FHe1EN0FE - AREFTMRAES
OTARH & (%)

=17 TS KEXEUAD in vivoBloa Mt RERIEE
W |t %ﬁ o e e B

x5 _E

s AR R OB R BT D Yt

e Swiss |1 ug/kg R, R ELE
N EE 1R
MEEBR 2 bam, 1anm | T | erse ARS (1321UKg phay | 1994 | (B 240)
H) I OTA o ErHEICMA T,
IR g U AR ER OIS BB 5 R
PACRCENEN - S (= & i B . (NN -
s . kT A, 45 Tl ol (10 mefke (KT 1994 (B 247)
g |0 H)

X OTA DB ZHEICMAT,

O, 250, 500, AT 5\ C e g 1 & Yt

1000, 2000 RO Yt PR B ORI, 7

pA F344 7

B v b HE (] M7 FEZX7 L (DNA ICEEKA L
\ > EM
. RO 2 ROWETHLNDRE)
I
g BALB/ DO SR AL i U OB RO
REITE ey 858 + | BmkEE ES. DT, VLT | 2008 | (B 249)
AR PN, 24 FERT )
A 1 LA . KK .
%1 L A%
Ty A
=2 . 25. 50
- s [0 25, 50,
ﬁ%*% ' __ [100, 200, 400 — |:100 mg/kg 2L ETHIfaEEE, 1985 (B 216)
i LA S
R MD :
13-1L
DNA {845 BALB/c - 24 IRFfEIfR L2 0k, AR, TR
- B i & 2 2.5 mg/kg & DNA
A H - 2 IR
e o P Pamras o, 1985 | (BIR 232)
S S ) - - 48 FFEZ IIE B g CrX Mg L7z 23 0T
DNA #£ {5 3% ik
Br (7 h Y TR LV BOEERRD b,
VA HHE)
55— Wistar 0.29 mg/kg 1K
— gy R gD, N -
b = | . s BT 19 + Bl & TN C — A gH I, 1986 (B 250)
D
DNA 5 {5 3A30-HL
B (Tvh )
VA HHE)
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EOLEINDE « HARFLSHEMHAES
OTAFEAfE (%)

lif!

WRer | s | SO s %% E % RSk
x4 =
- FFlE R OVt ¢ 500 pg/kg LA ECH
WIKTFH7: DNA 15,
0. 250. 500. « Bl®CiE 250 ug/kg LA ETT DNA 45
22k _ 1000, 2000 5. HEEFEER L,
Sy €3;14 Zg“g/kg ki, | + |" Fpg MEICLVHIICHITS DNA| o0 | (B 248)
Y P B 1 SERY BE I L7223 i K OF B
z 5 A, 2 @R faCIx Fpg OFBITRO bR -
7=
- BBETIE 500 pg/kg LL - TDNA #
G L, KA T IEREE,
e D70, 003, 0, - Fpg MBI X 0 4 C 05 BECRIN
75Jz/r o " 0.3 mg/kg KE/| + | ROWHEIC DNA SBER ST, 2005 | (B 251)
v W= w4 5 28 BOBLIERSD bhie o
- i -
Wistar B s B
crop |5 p Q5meke & L NERALY
> o q aEL RERER + |- BlEiEk T OTA REIZIKFE L=, | 2006 (B 252)
7 5@”@‘ " 14, 21 AR - DNA 15,
F344 [0. 0.36~0.38
' gpt mg/kg AEIE - BB E M E AN E T Spi A B AR IEE
— delta |fH, 4 [ - n DA B REEMN BB, BhsbEE = (B 253)
e |77 L3I UL RO DNA OXRERFER S| 2011 -
Z | bt TS ZEERLTV,
7/;0;1 e
=V 2) 5 5 I
BEEE T [
2 B
1 + Bk, — - R
2
3 O BILFEARLE
4 ~/n vitro Bk (X 16—1, 16—2)
5 I 2 AW 21E & A EDRIFZRZEERBR (Ames i) Tidk. AEHTEMLDO
6 B0 5T OTA ZIZFEOEEBIIRD Lo T,
7 WL R T EEES. typhimurium PyphimuriamTA1535, TA1537, TA1538,
8 TA100, TA98 Xix TA97 #k%& 7=l D18 1722982 Hakl (0.1~500 ng
9 OTA/Z7' L — }) OfEFIZ. 7 v b XUINL A X —fflK S9 Xk HepG2 #if
10 (B FAFIDS A S ESZAIE) 3 SO X A REHEHALOFEIZ )b 63
11 PTHoT(ZM 191, 214, 215, 219) , Wistar 7 v M #MEZE A 100
12 uMA-> OTA & 24 FFE: 2 L2 % 082K (0.260 aMumol OTA /2 ml) %
13 AW O e 228 A Biklik ¢, S, Pyphimuriumtyphimurium TA1535,
14 TA1538 K OY TA100 FRIZEBWTEHEORE RN E L NTZ(ZM 218)28, R L5
| 15 Ha W T Eha Sl o Tl S Pyphimuriam typhimurium TA100,
16 TA1535, TA97a, TA102, TA1537 XX TA1538 BRIZCEB W TN TH - 72(Z
17 221), 72, NADP ooV IZT 7% FUBERM LI~ AR 7 2 Y —
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32
33
34

FO1EINUE - AARFEEMHAES
OTAFHIE (%)

LIFET CTEME S NIRRTk, S_typhimurium—Pyphimuriom TA9S
(403~1210 pg OTA/7'L— k). TA1535 }OF TA1538 # (121~1210 ng
OTA/7' L — k) TIEBETH 7=, OTA ZHRIML TWARWERET TR, ~v
ABE 70— LR OT TX RUVBOFEII DL T EETH -T2, EH
H5iE, BliE 70 Y=Lk D7 7% FUBKTERZ: OTA ORLAHY 2L
RERZFET DRSS 5 & & 2 72 (ZW 130), Bib A L AT
LEZVEN H D S typhimuriumTyphimurivm TA102 K& O TA2638 £k % H
W7z OTA OEIRFERERABRICBNT, 7 v FOMIEE L XKD I 7 1
V=L L IIAEY R — ., Arloclor 1254 FH L 1ZTF VP AV TCYP %
FHE LT v MK S9 Xttt + CYP3A4 % W= ENEMAL DA EIZ ) D
53, MRIEEETH - Tm(BHR 129, 217),

KIGHE E. coli WP2 KT WP2uvrA ¥R ONZ B R 54—S—Saccharomyces
cervisiae D3 k& 7= OTA OBIn 2R E RO R, S9 (2 L 21
EHALOFEIZO DD LT EMETH 572, (B 214215, 216)

PR A A2 FV ) 72 OTA OB AR 72298248 Bl <k, L5178Y #ifu (=
T AR Y SRR MR ZHW T XY 7+ —~ TK B LTNVT9
AL (F ¥ A =— X L2 Z—HifRfatk) 2 W R 2 Fo -7
=V-FRARYVARIVINV N T AT 2 T—Fedrd wb R 2 R YR RS
w27 = 5 —2 (HPRT) 2258 FEABRIZEB W TIL. Arloclor 1254 TiFiE L 7=
7 v Mg S9 1 X ARBNEHALDOFEIZ Db L TRETHST2(ZH 216,
221:222) , C3HFMB3A fiifn_(C3H ~ v A ZLJs i kAMAaEE) % AV 7= HPRT
ZERE BRI B W IR TH - 72(Z | 222), —FH. B F CYP (CYP1A1l,
CYP1A2 . CYP2C10., CYP2D6. CYP2E1 X% CYP3A4) %#H AL =
NIH/3T3 flifa (~ v ARG VE#HESE i lak) (238510 % pSV.SPORTIlacZ 28
BTIIMEORERNRO b= (B3R 223), £7=. L5178Y it H =~
AN 7 g—~ TKERER L V79 fifa 2 v 7z HPRT 229848 558 T o5\ o
WRD LN LT HREERNBESNTVDEN, BEERICOWTEEIT. oh
SO THRBAET HRREREL OTA WML TWAHRETHD & EEL
TWAH (M 224)

- /n vivo BB (R 17)

[FEREY]
% 60 MIFESOFEHRLEEEZ. 99 X—VOHERD 3~61TH (Okfandt 74
MERSY) DOREHEEZEIELTEY £9,
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HO1RINUE - AAFEEMFES
OTARHIE (%)

F344/NSte-Tg(eptdelta) T~ b (F344 -Tg (gpt delta) B, e, —FEk 5
PE) 120 XiE 5 mg/kg falkF(HE : 0.36 mg/kg AH/H ., M : 0.38 mg/kg (AH/H)

D OTA % 13 J@RirfHE 5 L . EMESEE TR R e O

P ) S A L7 DNA $10>8-OHdAG 13, OTA JE#% 5.0 % HERE & OTA
BEHTHEBERENRRI -T2, EE DX, 7 v MIBIT 5 OTA DIERAERIC
X DNAHENEE L TWD EEXT-, (M 253)

Q@ ZBAEERBRRT/MMLRER
- /n vitro BBk (& 16—3)

b U oK (R, Zoie. 6 AlcHislk) AW YAk R ERERIC K
WT, PR DR R OREROMEREPBIE I NT(ZR 227, £,
vy (FEAH., MBI, 5 80) U v Sz AV 72 e R B R B IC BV T
OTA IIGETH -7, (B 228), VIOMIIEE OV R U > 3l (s, B,
Pl ficisk) AW RAREERB CEBEETH -T2, WO AR R
WHRBRICBWTH 7 v MR OV S9 12 X 2 REHEME (LR EITRD b
o T(BH 229), /EERBRTIEL, OSV Mlla (& K528/ i ia i sicim e
FR). SHE fifim (U 7 >~ AR & —RESp)CEE S k) KO HepG2 #
B (b b AR B SRAIER) & AW Tt CTHh - 7=, SHEMIZH
T OTA OVE AT fER . MBI LS 7 APREE BR & 2 oo IHE &
77T OEEMENRD DL, (B 219,225,226, 246, 247)

IR G B AR A HERR I T I T IFIBCSUT B i >k > 89 mix 12 K W IEMALE
7= CHO #ifl (F v A =— A LA X =P HSERIEE) LOe U > 35
W =A e Tl L =7 3 ) 2SS BV T OTA 1B EDfE R T
HoT-(ZM 191,218,228), — 5. CHO HAE LN V79 ML 2 F V7= 5 D fifitk Gy
O RAHERBR TlT T v MATIEA SE S9 mix OF T SRR IT AT
HoTo(ZH 216,229), =4 b= THL PHA CHBILIE FD Y U /3ER%E
AN T Bk e 0 73 PR A BB D& SR b F2 T H - 72 (B R 245),
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EOLEINDE « HARFLSHEMHAES
OTAFEAfE (%)

- /n vivo B (R 17)

Fr A =—ANLRAEZ— (GLHARL., HE, —#E 3P0 120, 25, 50, 100,
200 X% 400 mg/ke (AHE D OTA Z 5@i#E O # 5 L 7z flik Ye i 53 (R A sk oD
WRIZEETH -T2, (BB 216)

~ 7 X (Swiss. PERIARE. PCHCRE) (c INNSIRENASEAR DT OTA %
14 HIM-OPA Z il e e e e 0 200 I O U TR E T 45 H I
FE O Ul =205 flfl AL K O 1- MR 2 B 72 Gt R B3 3R O G 5
OTA IR EaEBEF ZFHEHK LI, ~ U AIZ OTA LRFIZHBILAITH LT R =
WEUVIEXIIE X I A ZRERETHE 60O OTA OFET, B I
oo (ZHE 246, 247)

BALB/e-~ 7 A (BALB/c, Ik, PUEREH) 1 0.6\ 1.2 Xi% 2.4 mg/kg {AHE
DOHET-OTA ZEPENEE L, 24 RF#ZIC & & L CToBE L7 B sl L6
iz, HEERFIZE S, Ui, Y /7??/552&07(9%&1/\0?:,\%75).%&)%h
oo (B 249)

[FFR L]
%60 IS TOFBRLHE 2, 22~241TH (K& A T4 MNESY) OFt#z
BEIELTEY 7,

E344/NS1e-Te (optdelta)—7 v & (F344/N-Tg (gpt delta) . MR, —FEK 5
PL) 12 0 X% 5 mg/kg (i : 0.36 mg/kg (AE/H . #ft : 0.38 mg/kg {AHE/H)
® OTA % 13 HRREEE S L, Bigae sl s LT, El Kﬁ%w:ﬁé%@ﬂjﬁ—éﬁ
ﬁ:fﬁﬁ%ﬁ (Spi 7 vt A) %FEiE L i8Ry =, in
i SEZORER, BE 4 WBICEPAGNLTH HHEE
S E IR R BIZ . OTA FEER G- OXFIREE L T Spir & BAKEEE OF B/
M FA B, DNA ODRENFHRINTNWD Z ERRINT, (ZH 253)

@ DNMEZER UMETE
- in vitro R (3 16—4)

I & 2 Ree 7 v B4 K OVSOS #BRickV T, DNAHEGORR & LTAE
U % DNA EHEEZ/RTEUIE ST k?‘é#&ﬁb&(} BonizET 5
HERD D, BEBEOREICENTHRD biLie OTA OEEENER, KEEE X IV
E (X vl &n7-, BALB/c ~ 7 A @IEE MR & O CHO Hifw 2 W72
PR R ML D  In vitro REBROFER ., DNA —AREUIW2 580 5T 5%
(B 87,230,231, 232, 233, 254)

in vitro NEH DNA GRGRERIC LY . 5 L7 DNA OEBEENT v ]\&0{7
U ZAOPUREEERNIT ML, 7 2 Bt BRI N v M REE EREGHIIEIZRR D i
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2o (BFR 216,241, 242, 243, 244)

~ 7 ARHESERIAL ., CHO M, MDCK i i oe i) — K OF
HepG2 #ifd %z 5 invitro = A v b7 v A TGO RN E BT (2K
219,234,236,240), K/ LTI REY IV DNAZY av 77— (Fpg) Xk
T RX 7 L7 —F III (Endolll) I X AMBEMAPIAALT 2 Ay N T v A
Mz X, V79 fifa, CV-1 fipa (v & —B gt skfiark) . HK-2
AfE (e b EBSH SRR 12V C OTA < &FEIZ X %5 DNA m,a{’ﬁrbiﬁ

SIS U7, £/, V79 il & HK-2 fifaiz >\ Tk, OTA &(Z<FEITL -
‘ffﬁiﬂ’jﬂﬁ(ﬁ%ﬁ&?ﬁﬁ (ROS) M4 252 bR LT, _h%@ﬁi%
OTA 2 DNA K OLEMZFZ R L TVWDH I L ERBTIHHED EE 2 Ewht
(B 235,238, 239),

NIH/3T3 fifjaizis T, 2 Ay T vEAIZL VRSN OTA KFH7R
DNA #EDHINE ROS O & ORNTITAREE N TR D 5 L= (B 236) . F7-.
HK-2 #ija 2 ROS DA ARV v —ThDHHERLAIDO N-7 2 F)L-L- AT
A THRET 5 & DNA HENMEKE L7 (= 235),

b MBS RS A A 100 uM @ OTA L 3:2 3 HEEE T 5ax v b
7 v A OFER, 22 TV TRENE, 28 UV THMETH Y, OTA e b
DNA 2 ZIFTREBIZIXMERZEZDRBD vz, (B 237)

- /n vivo RE (X 17)

BALBle~ 7 Z_(BALB/c, M, VCECAH]) 12 226 pglkg 8 > OTA % g
WNEEE L7=akBrTid, R, ARl OB RO Min 2 AW 7= 7 vk U A X
% DNA fHEfENT OFER. B 5 24 FEHE#IC DNA —AREHUIWAZEO bz, B
fige Cld 48 Weff% . Il CIX 72 IR I DNA —ARHUIWnIIEHE Sz, (&R
232)

7 v b (Wistar, #t. VCECAH) 12 0.29 nglkg AHE > OTA 7% 48 K
12 BRI O &G Sz Wistar—2 bl R G ER IR S 7=
OV ElZ X DNA ZI:fé’@JLﬁmu@%mio (ZH 250)

¥344-7 v b (F344, #E, —HE3PL) 12, 0, 0.25, 0.5, 1 X/¥2 mgkg &
H/HD OTA % 1 HMIZ 5 H4=h, 2 HFEERE b L, &&Eh 72 %S
ERELT, Ay MY v AIZEY . P, Mgk OVE iR Tl 0.5 mg/kg
REE/ H LI BN R TIE 0.25 mg/kg (K5 / H UL EO#RERICE W THEK
7872 DNA BEOHMBFEO bz, 2 Ay T v A28\ T, Fpg LB
2 X0 Bhg L OWFigOMId D DNA 55 OMB R Hivlz, (B 248)

7 v b (F344, e, —#£ 5 L) (2 0, 0.03, 0.1 X% 0.3 mg/kg {AH/HD

21 Fpg XJZEndollliZ, ZNEFNDNADOEMLEN=7 ) UHE TSN ) 2 VU8
L CHE L., abasicsitelN T& 5, TN Ay M T vEAICLVDNAEL & L THIEREINS,
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OTA 284 MR ARG S, &G 24 FFH#%ICEZH I
ORI OB RO Z N T2 Ay N7 vt A 2FEE L%, Fpg
12 KX DAEE 2 f LA A A T2 3558124 T O OTA HE T DNA BEDOEENRD H i
7oz 251), 7 v b (Wistar, M, —#E 58 I 0.5 mg/kg (A5 /H D OTA 23
7. 14 3T 21 AHEEAREG S, &&&K G 24 BRIRIC L& S c— Wistar
— JFlE. BEL RO MO =2 A > FT A D

*—1\;}

(HEY 1= E3 N7 ¢
AR i o s A s »)

ERITETHMETH o2 252) .

(8) Ei=EMEIZHR S 0TA

AHMBES 1 IRLABRDEMIRE ()

—K344 = = b

BARTEMEEIEICER S OTA RHM S 1 AR ORI R 2 R @I LT,

*0 HIBIEEMBEEZAV-ECFEARLTESAR

B e

TR x5 TR ALBERRRIZE | fUENE S A Z B SUHR
PEEIE | A

~vAJ v | L5178Y 0. 5. 10, 25, + + 25-4M | 2014 SCER Y A
T F— tk*- 50, 100 uM ke No.015

TKR 5 ~UAU Y| 4RER B

A A
+ BBt — - Bk
=@ HIBESHEMBEEAV-/IZHR/2EAEEHER
e AR
i s | RE g%ﬁﬁ s | foans i | BEH
P | YRR

R E | CHO-K1- | 0, 5. 7.5, + n.d. - MicroFlow | 2011 NP
BH4 10, 12.5. 15, kitF) A N5
FTxA= |17.5. 20, - 15 uM Tl #kNo.2
—ANAL | 225, 25uM (k0
A =P8 | 94k FE T A
B PE)

IMERBE | TK6 0. 5. 7.5, + n.d. - MicroFlow | 2011 H5E
v ~hUr» |10, 12.5. 15, kit A ARAEC
2B 17.5, 20, < 15 uM D # HkNo.2
Hed 22.5. 25 uM T (LY

2705 IR EE U
e wE )

0. 10. 15, 20 | * nd. - 15, 20 uM

pM . W

2. 4. 8. 10, D LR T

12, 27 [k

/N BR SHSY5Y | 0, 10, 15, 30 — n.d. + MicroFlow | 2020 SCHR Y A
b EEE | M kitF I
IEMEHINE | 24F%[H - MTTIC & % No.029

IR E

IR R HT22 0. 10. 15, 30 + n.d. + MicroFlow | 2020 SCHER Y A

~U AW | uM kitF b~
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FoLEINOEE « BREREEET

OTARH & (%)

it

RS Q4] s MTTIZ X % No.029
gl TR E
IR R =N 0. 0.075. n.d. 2014 STHE Y A
Ly o8 0.15. 1.5, 5.0 b~
R uM No.181
48]
IR R HepG2 0. 3.12. 6.25, n.d. - B R e 2019 STER U A
E R 12.5, 25 uM L N
i) 48] No.240
- MTTIC L %
Ve E
Yuth (B Het-1A 0. 2.5, 5, n.d. Bkt e 72 L 2015 ik U A
R b MR 10, 20 uM cXr vk N
g i) 241 ] OMESE S £ No.307
L TEH
- BE2T 10050
Jla /e
Brtaik® | GES-1 0. 10 pM n.d. C HRE 2024 SCHR Y A
R b hERS 6. 12, 24, 48 « Bo ot BR b
5% Rz b B[ L No.233
i) I
OMESIR S £
L TEH
- BE2T 10050
Jla /e
« GIRFRE] LLRRAR
BEIZ A B e
Hn
+: BEtE. — cBEME ndoT—FEL
=@ A T47—32—HE&
o . TEEE . ALBREE | RS | A - .
AR x5 . (i oy ES 4 2 BRSUHR
%)
SOS/umu | S. typhimurium | 0, 1, 2, — — 2022 | CEkY A B
R (TA 4. 8. 16, No.019
1535/pSK1002 31. 63
) ug/mLme/L
4R
7 v b FigS9
KOV igS9
DNAZELE | L5178Y tht'- 0. 5. 10, + (E%E |+ e JEUE 2014 | CWRY R b
Laxy | wURYNE |25 50, 100 | 1. FPG I EN =973 No.015
7ok | AR uM %) ~EPG
£ 4R e B
48 | HT22 0. 10, 15, — (JEYE | n.d. e U 2020 | TEKY R B
Ay | VU RS | 30 uM #) i No.029
r7 v | A 24
A PG
FPGY% : 10 + (FPG vk - BELME
uM, 3057~ )
720 T
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DNAJE | SHSYSY 0. 10, 15, — (jm#e | n.d. e UL 2020 | CHEKY R b
Ay | B MPRESFIEM | 30 uM ol e No.029
r7 vk | M 2415 4]
Fam FPGI% : 10 + (FPG —~EPG
uM, 3043~ 5 BE S STV
7205
DNAZEL | CHO-K1-BH4 0. 5. 10, —_(F¥% | n.d. e 2011 | EMEB A
(T3 A F A =—AN 20, 30, 5 P FEHLSCHER
N7yt | AAZ—BREAT | 40, 50 pM ~EPG No.2
g fi 4IR¢[H] +_(FPG eS¢ i
%)
DNAJEE | TK6 0. 5. 10, +_(FE% | nd e 2011 | EMEH A
oAy | B MUVRIFER | 20, 30, 40. | 5. FPG SEERP( SR PR SOk
K7 vk | A 50 uM ) —~EPG No.2
A 4RF[H] B
DNAFEE | b FRMMmY > | 0, 0.075, + n.d. - R | 2014 | SCikY & R
LAy | NEK 0.15, 1.5, 7R L No.181
7 vk 5.0, 15 uM
A - SHFH
DNAELE | Het-1A 0. 2.5, 5. + n.d. 2015 | CHEKY R b
= Ay | B MEE LM 10, 20 uM No.307
r7Y vt | B
A )
DNAEE | GES-1 0. 10 uM + n.d. - B | 2024 | kY A b
—~{zm Xy | B MEKE K 6, 12, 24, e 2 No.233
7wk | AR 48 - Bttt
A 7e L
- GHERE
DABE A% g
N
+0 Bk, — Bk ndoT—FEEL
=@ FUSEXLUAD invivoBEEMRBRER
BehE, %55
AR . M B/, BREURE AEE % a2 2 B STk
g1
NEAER | F3447 v k. | 0, 0.5 mgrkg & | — & 2015 SCHR U A
s L HLEIEE R ~No. 079
5.
3. 248
i
DNAJYLE | F8447 v b, | 0, 0.5 mg/kg 1K | — (jZ=#E H— & 2015 STk U A
B (X | B #H, OHEEREOE | 15 TEL 2 UYL FNo. 079
v b7 vk 5 OV Jligk S
A 3. 24 FPGYL : JIF | 4k
i, ek figk) S 0 STATESI 23
+_(FPG [N RO Rl
% i) gi
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DNAESE | SDT v b, B | 0, 0.5mg/kgik + ik - H—H&E (Y 2013 SCHERY A
A (= X H/H, 14HRBR | O 7% RN A R No. 028
v b7 vtk ageh 24KH REA7E DM E
A % — (™ | rEe)
Fle, Bk, v ) — e
vNER b
e U ooXER - Ra
4%
+: BEPE. — Btk

- in vitroiE&

L5178Y ¢kt fifd (~ 7 X U ] JEMAEE) (2 0, 5. 10, 25, 50 Xi% 100
uM @ OTA T 4 KRB L7z~ 2 Y 7 4 —<H B TIX, 7 v MNF S9 0f
WIZHb 5T 25 uM BLETH M EZ R LT, £/, 2 Ay N7 vbA Tid, E%E
EMOFPGIEE HIZ S DFMEIZH DG 5 uM UL E) 6 H &K DNA
ErnmL 7, (kY A b No.015)

HepG2 Hifa (& kMl B SE)
OTA T 48 FFfJALBR U 7= /MR Tix, 25 uM THtEE R~ L7z,
No.240)

12 0. 3.12, 6.25, 12.5 X% 25 uM @
(kY & bk

HT22 #ifa (= v AMEEARA IR b kER) &KUY SHSYSY Mifld (b bk
JRfEH SRR) % 0. 10, 15 XiX 30 pM @ OTA T 24 FERHJALEL L 7=/ MZBR C
%, HT22 #ifaix 15 & 30 uM THtEa = L7223, SHSYSY MLz Th
ST, Flo, 2 A Y T v EAICEWT, WAL Z RIS L 7o fE #E1E Tl
WM Z T H - 7228, WiEE 10 uM @ OTA T 30 4y ~72 R ALEE L
7= FPG L Tld, miMifadticmibsy DNABEZ R L7Z, (CCHkY A b No.029)

b MR Y > EkAE 0, 0.075, 0.15, 1.5 X% 5.0 uM @ OTA T 48 [RFfE] AL
BLUI/ERABRTIE, 1.6 XOV5 uM CTHtEZ /R L7z, £7-. 0. 0.075, 0.15,
1.5, 5.0 Xi% 15 pM ® OTA T 3 LB L7z = A v N T v & A TiE, 0.075
uM 2> 5 A E 72 DNA BEOBINNRD Sz, HEEFEERD 6T, 15
uM TIEHEETIE R o7,  (CCHkY A b No.181)

CHO-K1-BH4 fifld (F v A =— A LA X —FJIH ) KO TK6 #iia
(B b U U N3FERHRER) % 0, 5. 10, 20, 30, 40 X% 50 uM @ OTA T 4
BRRRETALEE L= A » b7 v A Tlid, CHO-K1-BH4 #laic 8\ THEYEE TIIfA
MTH o727, FPG kI L HEe{LA) DNA 4 2 20, 40 XX 50 uM THEIC
ML 7z, Fo. TK6 ffaiz B\ TilE o DNA #15 & O b DNA H51X%
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NZI 20 uyM ML EX T30 uM LA ETHEICHEM L, 72, 0, 5, 7.5, 10,
12.5, 15, 17.5. 20, 22.5 X% 25 pM @ OTA < CHO-K1-BH4 #ifg % 24 FF
[} O TK6 a2 27 R LB U 7 /MZRBR T, mfifadtl 15 pM Ttk
RLUTED, L0 ERE IR EENRBRHEREERAME LB 2 T\, S BIZ,
I e | B A R R 2 IR OB ME OS2 12.56 pM TH BTz, BN
FrEtd LT, 0. 10, 15 XiL 20 puM & OTA T TK6 fifjuz 2, 4, 8, 10, 12,
27 FERJALER U 72/ MERBR TIE, 15 L TY 20 pM TIIW§ 7O LR EE ] TRk
Thole, (FHMHEE ARZMSUER No.2)

Het-1A #if (v M &E ERMRRESRER) %2 0, 2.5, 5, 10 XX 20 uM @
OTA T 24 FfALE L 7= P R SR HTRBR Tid, 2.6 M 2> 6 RESHE O F 2 H
MPRBER ST, £, R LZa XAy b7 vEA TiE, 2.5 kM 205
DNA G HEEKAICAEREICHEM L7z, (CCEkY 2k No.307)

GES-1#ifie (& b BRI LRI B RIR) 2 0 iX 10 pM @ OTA T6, 12,
24 303 48 HRFALEE U 7 Ye (o IR SR 13RI, 6 R LARE IR 1 B (R S A
FEOREREMBE BT, RO Z Liza Ay M7 vyEATH 6 KL
FERRIFRY I DNABEGOFERHEMA R bz, (OCERY A T No.233)

Salmonella typhimurium TA1535/pSK1002 # 0, 1. 2, 4, 8, 16, 31 X
I3 63 pg/mLmme/l-® OTA T 4 KL L 72 SOS/umu iR Tl 7 v kN OfiFl
XX D S9 0 Iz 57 OTA IR TH -7, (CUHkY 2 b No.019)

- in vivoiER

7 v b (F344, M, —#E5PE) 0 XX 0.5 mg/kg RE D OTA % Hilal#k 1 £
H. U7z 3 KON 24 Fef1#& O F 8 2 W T2/ ZRBR Tl /IMEOFERITRO b7z
Mole, £z, REEOMELE LTz 3 &N 24 Refi] 4 O T M OV gz v 72 =2 A
v hT A TIEH, Wb DNA BEOHEMEZRZ o728, FPG {ETIX
i) DNA {50 MNA 3 kO 24 R OB g TRt s, CCEkY X b
No.079)

Z v bk (SD., I, —#6PL) (20 XX 0.5 mg/kg {AFE/H D OTA % 14 H Y
AL U ChRfd G- 24 ReRIZ OFRIL U > 78ER, Bl Ol vz =2 2
v T A OFER, Bl O T DNA G L2, Bikifo Y >
RERCIE, BHICLD2RENREN -T2, (CHkY A b No.028)
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DI DBLEMICET2MAORICHOE £ L Cid, BAEERT TTo T, 58kL
W&, WEILIEORESICCIHF RN T-ZL PETT,
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7 v bk (F344/NSlc-Tg (gpt delta) . K, —H8 10 &) & A. ochraceus
(BD-5) BB ME 95%LL BIZkHH#I L7~ OTA % 0. 0.070, 0.210 X% 0.630
mg/kg RE/H T4 BEMRAFRE L, &G 3 REHEZIZHRE 5 VLo B RsEE
NEEBRIRLCaAy hT7 veA 2 ToER, WITNOKREHETHLAE R
DNA HEOHMPRD bz, S HI2, K4 LOBBHENE IOV TOY
TREZT 0y MEFIZE Y y-H2AX Z 2% 7 O3B 0.210 mg/kg K
H/ALLEHTREO N, £, FERKEOZ v b (—# 10 L) (2R L
OTA % 0 XiX 5 mg/kg il (0.210 mg/kg AE/HFY) T4 HEREEKRE L
7. BURBEE A E A U S U TR AE R (Spi T v A) & Baaest
B L LS LR, BEHEICRB W T Spir B RME of BN
oivlc, (CUERY A K No. 265)

~ A (pb3 FHl gpt delta transgenic [ps37*] K N pb3 KIE gpt delta
transgenic [p5371, M, —FE5PC) 120 XL 5 mg/kg {K&E/H » OTA % 3 HfH
BOE L, m&&h 3 FHZRICEBEZHERL Taxty N7 vy Z2{ToT2
FER. ph3 ORBURMIZ 0 5T DNABEOEMN A LN, £z, v T A

(pB3++ TR pb3-. H. —TE5 PEd 5 UM% 10 JE) 12 0 X4 5 melkg (K E/H O
OTA % 43EM (5 H/HE) A H&L L, &G0 T2 RF%ICEZ /ML L,
TIERR L P a2l L7 & 2 A, pb3 ORBLRIIZ ) ) D 6Ty -H2AX Bk
AR OFNE DI U=, EOREX pbd KE~ VAN Mh -T2, S5
IREFLAER (Spi-7 vtA) #FEME LR, pb3d KIE~ 7 X TDH Spi-ZE5RE
BRI L7z, (CCERY A T No. 266)

~ v A (Balble, M, —# 48) |2 0 X% 0.85 mg/kg KED OTA ZJEIEN
B5 L, 24 BB L7-MiEE AWiza Xy b7 v A KOVEHE V-
INERBREIT -T2, ZORER, BB kLT, #5880V VRO
DNA #HEKX O ER#iF O MNPCE (MMZEZEAT 5L MEARIMER) 28 L 7,
(3C#k YU A k No.060)

[FHRLD]

FHH8EIFERDFR LM E A, vV ADRMOFLEUZ SV TIE, XHERY Z FNo.

266G bE-itdEE LTEY £9,

< A (ph3 X Hl opt delta transgenic [p53+4] )% X p53 Ki8 ent delta

transgenic [ p5371p53 28 E A p53++ 1 M ORI B 53+] (optdelta)—, I, —
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5P8) (20, 1 Xi%5mgkgkE/HD OTA Z 4 BERKRAOHKS L=, BlEz e
& LT gpt ZBAREBRBEIL, pb3 OFRBURILIZ DD LT WTho~ U AT
WTHIMA AN o7z, Fio, OTA FFERA gpt R AT MLV HBIER S
Nixhole, —7F, Spi-Z8/RZERME X, ps3 K~ U RIZEIT D 5 mgkg #f
THN L7228, pb3 FHL~ 7 A TITHIIZ A b o T-, (B 304)

(6-9) Tt (FRREE. RESME)

@ wEsH

B4

SwissICR~ U A (Swiss ICR, WM, —HEA 4~~68 VT (RfHHED A 20 JT) )
IZ—OTA % 30~6 mg/kg KETD OTA LGN HE# G L T 24 FRERH#% I8

RIKD R— X U ABIE LIZRER, F—s33 028 OTA O HEITHRAFE L T L
2o BRILA B LA, BR{EAY DNA 515 K Ok DNA & O—imEEES . /)
MG, KANEE., WE. PN, RBIREMGR L ONE/SEE 2R bz, (R
255)

AN

Wistar7 v b (Wistar, B, —#£4 L) (20 X/E0.290 pme/kg ARED OTA
2N 48 R 1~6 WM, sl &G Sz, 4 HEBRICOTAZ &5 L7
v N OEREDENCEA Lien, BEEKOEKEIT, OTA FERG OxREE

EREETRD T, T O OTA I IRFMKRFIICERE S L, 6 HE#% O OTA
&fi%;%oumﬁ%@k@oto%@4ﬂ%% IR DT = & D3

WA L, WEET = = VT T = ATE B L ., 2 o A RRLE A

Bfwék%zgmkoﬁﬁimﬁg@%% WA OBRE T D BT,
(&M 256)

£344 5wk (F344, M, —#E10P5) 12 0 XX 0.120 pme/kg A E/H D OTA 73
10, 20 X}E35 HEMEIRE G I, KIck T 5 OTADIERBTHNLNT,
mHﬁ&UZHﬁWNHA%Q’iD KIMFZE, /N K OERS  3 > DM fE
101 F6 U T AR I 4y K OS2y 0 LDH M O N-7 & F/L-p-D- 2 /b =4
R =X —EOEHETFRNC=Y b5 X7 L FTFH—E, =7 F-Ca2 /Mg2”
ATPase, 77 =27 X ) XTFHX—E K OYGT OIEENEN LTz, 10 HREIX
1320 A OTA #5-TyGT i&FHIL, 3 SOMMERIC BT OTA FEH G- xR
BEICHE_AEICHIN LT, 35 HRD OTA #5-Tlx, 1L AL DOEEETEMEN %
BEELFRIL LV b le o, (BHR 257)

SPEWag- 7 v k (SPF WAG/MBL, W, —F#£ 10 VC) OLHH—(12 #Hin (Fikn)
B 27~ 30 72 A () Z—=—+I2, 0, 0.070, 0.340 X% 1;680
pmg/kg KE/H D OTA 7% 4 HESRHFE O &G Sz, mEEDO 1,680 pme/kg
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RE/HD OTA #EHET, OTA FEH G ORI FREEIZ L ~F E 70 50 1 38N A3 A
Hivlz, OTA HBGHETHAE (CNINBEE & QUM OIEMIER) 2 faEpe 257D
BBV, AT v M@ 0.340 pmglkg RE/H UL LD OTA GREE T » b
? 0.070 pmg/kg REH/HLL LD OTA # 5 HEIZIB VT, HRREE & lEAHEEICH
BN B BT, (B 258)

Wistar-7 v b (Wistar, #E, —H#E 8 L) (T2 0.289 umg/kg AH/H D OTA X
X OTA K ONEMIEFEDA TN Ty —ThH AT h=> (10 mgkg KHE/H)
DEKIZE Y 1T EMARAESG S, BEDO N-AFI)IL-D-T AT F 8@

(NMDA) Z&EEY7=2=v b 2A (NR2A) %O 2B (NR2B) % /X7 ED
FHNHR DT, BEOZE G S5 L i L C OTA 5.7~ b T
IZ. NR2A . O*NR2B IZH BRSO Hivlz, #E D NMDA Lt 74—
LB EHIRRICE G T 5700, RAMRRICEET D RBIENBZ b, A7
F=21%, OTAICXVEIE#Z &5 NR2A K X NR2B RV #[LEL-, (&
FE 259)

@ RESMN
- /n vitroiER

b (EE R PERIANE, 27~33 k. AEURE) SR & orHfE L 72 B EKR
% Invitro T OTA L858 L7 R., B{LA ML ADFEETH S ROS KON 8-
OHAG 2 pEAE S 7z, DNA IEILE IR Hy-H2AX BELOE ML =2 A >~ R T
veA ORERIZ. OTAIZXK 2 DNAEEGENAELTWDZ EERLTW, biligfk
FTHsH N-TEFNL-L-v AT A (NAC) THIZLFET S &, OTA ITFESN
% ROS 238/ L, DNA 5 4l &z, CDK4 XU+ 7 U > D1 & %
JEOREBEPHA L, Gl WIEIEOFHFLE L L HIZT R F— ARRO LI,
I B DORERIT, —OTA Db Moz kd % OTA O @M E—ROS FEA,
fizfbB) DNA ER N G1 $IBER O T R b=V ANREE L TnbHZ L &R L
TWe, (M 260)

- /n vivoE&
YR
Swiss—~ 7 A (Swiss, M, —H# 30 VL) |2 0 X% 4-5 mg/kg fHEHMAE/H D
OTA 78 50 HFIEENT G- S dv, EmtEnNdi~ i, REHMN, PiREE,
ik U o XER%. Bt Brucella abortus HUiAFEAERE N Y ConA FIELIZ K 5 Rt U
YREROGEACISIC B W THEZEITR O b o7, (R 261)
BALBle-~ 7 A (BALB/c, M, —H#£ 8 PL) (2, 0, 0006, 0250 Xi% 2;.600
pmg/ke fik (0, 0.001. 0.040 X% 0.400 mg/kg AE/HIZHH4) D OTA %4

Lefidkli 28 XX 90 HREIREHHRE S i 7 <0340+ 400—pslke {4/ H
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EOLEINDE « HARFLSHEMHAES
OTAFEAfE (%)

FEHRS ), 250 pg/kg B RO OTA $58£C 28 H H LK 2:.600 pmg/kg ik}
® OTA 58T 90 A HICBIEEENBA Lz, BiEfo OTA REIX, HEI
FIE U7 RER O B E EEIC OTA ORE I h- 72, ARSI
RO LIRS T2, 25600 pmg/kg kO OTA #5H#T90 H HIZ, OTA JE
B 5- D5t B AL OB A E 22D (K9 20%) 23886z, 28 HH
O IR O T U U oRERICERITA LN -T2, 90 A BIZ, 0.250
pmg/kg FAEILL EO OTA # G CxtMEEICE X TR CTH D

CD41/CD8T il DA & ANl N pEy CD4T Y CD8Y i o E|E ol

RO BV, ZiUE OTA AT Ml DB MO b~EEST L L 2R T EEZ2 5
e 24 ABICKEE10CD~ 7 |2k Y PFRIMER (SRBC) g 5L, 28
H B2 2 AW T 7 — 273512 8L 0 5t SRBC HuiRPEAREN AR L= Ab 5.
&R 2 PUREARDIK TARD BN, —h, OTA X, A7z W
U A VA PR BRPUR THAE L1~ 7 ZADMIE T HURMMIC L RIS o Tz,
IS DOFERIT. OTA ZIE N~ U A DFEDOREKIEE 2 1, RS
OTA ITEZMED B WRIEM CTH 2 Z L ARSI LTz, (B 262)

o BALBle~ U A2 (BALB/c, M, —#f 3 L) T 2828 HT =0~

OTA 7% 0.00018 CefHEEE). 0.030 Xi% 0.200 pmg/kg fikl, VT 0.005~
0.030 gmg/kg KE/H O OTA EBEEIZ/2 5 X 5122221 2 AR5 S
tomﬁﬁ@%%%i RCKBHEOREM)ICHE I, REmiTsas 14
XX 28 HEIZEFE I, ARt ﬁ%#%%éhi@14ﬁﬁ@%%%K%W
fhﬁ%%\%%EE&U%M%n@m@@ IEFRD LNl 28 H
EQlEN omom@mgﬁﬂw(ﬂA&ﬁﬁ@%@% (233 T i B B M ONHE
oIt O REM I X TEN LI 20% LT 67%H L 7=, 0.200
pmg/kg FAED OTA B G-FEO B TIE, MK T Mo CD4* & O CD8HHEfL D
ﬂAﬁﬂ%ﬁ@%@%Km&fﬁwﬁﬁK%okﬁ\T%@@M%ﬁ&@%ﬁ®
FRENCEAITER O b ivie o 7o, VB OB SOIMIR Y o ~EkD~ A~
I/CﬂTéﬁﬁﬁm\HVﬁTNUVA(&mA)ﬂﬁ%%%@®4V&~
7 % -2(0L-2) AR, Y UARIILMIE L 'Y ¢ L AHUR PRS I2xF9 5 Pk
BB NZFF 2 F 0% 7 — (NK) HIIEE~ORBITRD bivenoT-,
RE~o OTA 513, W@ omEiE 2zl LaenroTo, (B 262)

vk

=11 H-HO Sprague-Pawley-7 v b (Sprague-Dawley, M, —#f 4~5
JB) D420, 0.010. 0.050 X% 0.250 pmg/kg AE D OTA A7 11 H HIZH A
BehHIh, #H 14 B BRI S CTHREHMERBR N i 7=, OTA JE
BHEOREWIZRIL SN IRE 2 xS Lz, BEm & NIREMIZI W\ T
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OTA DIt IL OTA OHEICKF L THEML, HA2@L T OTA BNEEY
CBITLIZEE 260z, HEMmD ) B EEIL OTA F5I1ICk v Bkl
Ienoiz, 0.250 pmglkg REO OTA #5RETIE, REMW) O Pl % 7=
YA Y h T A K (LPS) R ORGSR A I
Uiz, —F7. 0.010~0.050 pumefkg AR GRETIE, B O ML O
AR > Con A HIlF 14 O BT LS 1T FREEIC R CTHBICHM Lz, (B8
263)

Sprague-Pawley7 v b (Sprague-Dawley, WM, —#E 4~5 L) |2 1E8FHS
SHRLDERET 0 X% 0.050 pmglkg AR/ H o OTA 23 1EMIC 5 H DML T,
AT 2 WHE R ORI P I ER G S, BILFIEEED OTA 235 H &
Hixni, OTA FEHREGHEX i&@ﬁi‘@%ﬁ%ﬁﬁo;ﬁihk BN IS M E S

. OTAIZ i< 2L TR IREE, AT R, HAEZRIL S ERE
&Utﬂéﬁﬁfﬁ% BRED AR SN, L'ﬁ@l% BTy L14EIE 22
HHEXIZ13AHIC iéﬁ%ﬁmﬁbiéﬂ&%mko SERRFE, HARTSRIE < BRE,

HAES L < BREL O M AR AT ERICB T 5% 14 HHO OTA M iE
L, ENEN 4.1£0.8, 130+14 64086 K (*860+100 pg/L Th -7z,
WEW ORER N VSR EEREICZLITRO 5o, OTA HAERTER
L FERETIL, ConA DOF M| R 5T, I O HEFE 623 6 FREE I beig L
THEIZK) >, 5 BAICA 7L PR8 7 LAHFETHREL, £D
18 H#IZ ELISA &I X 0 IfiGH OBt PR8 HUiifliZ M4 L=k H., xtHEEED
10.7+0.45 (Zxf LA RT#RIE < #EAEIE 10.0+0.36 & ?“ﬁiﬁﬁ@ﬁﬁb LD B
7. 13 WEIZBIT 2 Mo NK ﬂﬂﬂ@/ﬁﬁ . OTA DOFEEITRD LR D>
72o AFLTIE. OTA O HARTH: iﬁfﬁnﬁﬁﬂ% Has L. méf&@%ﬂ
BlXY RO~ A Y RIS J:étﬁﬂﬁﬁ%%@ﬁ“é LG TWD, (&
M 263), 728, JECFA Tld, ARBRIZOWT, &5 L7z OTA IZ DWW TOFEM
IRIGMD o T Z L HRR L TV D (R 74),

SPEWag-7 v I (SPF WAG, M, —# 10 IB) O#£H—£12 Min)— Ciikn)
N O Ein—27~230 7> Hilin_(CEflin) 7 v MZ, OTA %0, 0.070, 0.340 X%
1;.680 pmg/kg K/ H T 4 BRI O &5 L, NEIC L5 OTA Oz EE

DEENT SN2, 15680 pmg/kg KE/ HBEGRECRAHCAHE 2T R
iﬁﬂbm»@%hto EHEOEER T v METIE, XEDTZOITHIE/NT A—F D
AN TE o lz, WEED 0.340 pmg/kg {ZIKE/EI%ELH&U‘%%@ 1.;680
pmg/kg RE/BEERET, TN OTA RGO BB L~ T i h sy 7
a7y GORYRERD LN, (SHE258)

FhnZ v FOME T MizokE i, HEEFEHEORD ZFR L, 1,680
pmg/kg KEH/H &5 H CTHREIICAERBDDFEO iz, (S 258)

Wistar-7 v b (Wistar, M, ﬁi 10 PC) (Z 0, 0.050. 0.150 XI% 0.450
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pmg/kg KE/H O OTA % 28 HMRR N # 5 L, feEmMEalB N £ Sz, =
OFRERIL, OECD A RZ A 2 407 (1995 ) *IZ L7 > TEMEI T,
2TO OTA BE5HET Yac-1 fifid (=7 2 U o [EEHIAER) 12k %5 NK ##
i e 8 F B F RIS/ BIC L. 0.450 pme/kg A/ H & G# T, NK
AR MR T eI Imd Sz, &% 4 BRI HRBC THJE L7277 » ~ O
Z T HRBC (2T 2 U BEARED BRER S Lo/ R, BUARPEAERR I BIKTT
I Ly, MEHICAE Tl o 7o, MBS T- A,
0.050 pmg/kg RE/BEGHETORMET L, 7 07 7 — Y OEREEMEIX.
0.050 % UF 0.450 pmg/kg R HE/H & 58T OTA FE8 5 O X%t FREEIZ b~ H BT
B UT=A, 0.150 pmg/kg RE/H OG- CTHRBD X e 0o 70, JRELFLRRE
BB WT, IR OWIRIC LIRS bz ino 7o, (B 264)

F344-7 v ~ (F344, MEmE, —H#ES5 L) (20, 1 L4 mg/kg AHE/HD OTA
2% 1 HEMIC 5 HEOMHET, 16 HMEG IR, A SRR R
DFE X E B M OEMERRO L= (ZHR 191), £72, Wistar—7 v |

(Wistar, M. —#&f 10 JC) |2 OTA 7 15~450 mg/kg AE CHEF G ST
AEE . R OV o oRETN OMHMTEEFE NGRSO iz, (B 265)

=7k

=U Y (AR, M, —#E10~22) 120, 2 Xi%4 mg/kg &l OTA
P 20 ARG SN2, OTAREGRETIE, MR, IR N OR5E /A T AR
DY NERHRRE A LTz, (ZHR 266)

=7 ~U_(Lohman B-975. MRIAH, PEAW]) I 0 XX 5 mgkg fgto
OTA #% 56 HRREEHE G S offR, OTA B ERETIX, MAEFDal, a2, B
LQy-rua7 ) rainwd Lz, (21 267)

=9 VU _(Hubbard, K, —#103) 20, 2 XiT 4 mg/kg kD OTA A%
20 HRREE#EG SR, OTA BHRECIIHAERFNCY > SR & O
B IgG, IgA KO IgM 238 L(ZM 268), OTA 782 mg/kg fk}C 5~6
B G SRR, SR AE D L2 (B 269),

13 HiimnOFEHIN (Hyline W-36, —H£15#) 120 XX 0.002-5 pmg/IFD OTA
MEHR S, 20 HEOBMIZIB W THRERBRN I S 7z, OTA &5 TIX,
TR 2 VR ST BRBE ISR T 7 7 U o 25 1gG BNAEEICHED L, IgM
DAEIZHEM U7z, [FERIC OTA IC& I <BEINTIMNOIELZ 1, 2 X 4
WHEED =T b UIZBIRIMAME RIFE %2 A 72 0 & Bk Tl OTA D8I LR
5T, OTA OfE s a7 ) o~ T Bt Thd EEL LN, (B
270)

22 OECD (#3551 BRI HERR) DM P DL BVERR O T- DI E DT, 28 H UERMERBRO T 2 b
WA RTA
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=U Y (FEARH, WA, A, —#F 10~25 %)) 1IT-0FA %0, 05X

1% 2 mg/kg filktO OTA 2= 21 ARG L7ciE R, OTA I G- oxt it &
i L OTA #BERETIL, MG 78, U ok, WikEs, 777
U % o AR L VR E =AML & osEde Lz, (B 271)

RS

NewZealand White- 7 %% (New Zealand White, M, —F£8JL) |Z
20 XIE 1 mg/kg—giefifklo OTA Z223-30 X% 60 HREE#E Sh/-, OTA
B 5BECITIRMERE NI S iz, MlaMaE~D0E BT bivien-o T,
(ZH175)

(@) #RESMEICHED 0TAFHEESE 1 IR DEMIE ()
B3 & TS S,

(@) RESMHIZHKD OTAFFMEESE 1 RUBOEMEIRE ()

- /n vitroiER

3D4/21 #ifn (7 ZMifjn~ 27 vn>7 7 —UdkK) % 0, 0.5, 1, 1.5, 2,
2.5, 3, 3.5 Xi¥ 4mg/L ® OTA T 24, 48 XX 72 KfflA v FaX—T a3
LRGSR, A fERiT 24, 48 KON T2 I CENLEH 4, 2.5 T2 mg/L
PLERECH L7, LDH OfgHix, £ 3.5, 2.5 X1 1.5 mg/L LA E#
THIM U7, £70. 3D4/21 #ifid% 0 1% 1.0 mg/L T 24, 48 X% 72 K¢ A
V¥ aN—Ta  LIERR, BIRIEY A A 0 TIL-10 2O TGF- 8 78 48
RERECHAIN L7z, RIEFHFEY A S A > D TNF-a KON IL-6 1T 24 Kiff#4
BB L., D%, RIS Uiz, HEEFERTIE, 24 KA > F =
N— g U LIRS 2 @i 2 MBS {0 L7z 2s, 48 RFf UL B Tl
AR AN LTe, BRI 24 FRRIFETHIN L7228, 48 FEfILL R#E TR
b Ltz, (OCUERY A b No.493)

[FHRE0]
SR OB T ) UIBEOIBIZE L £ LT, REILFEOFRAE SIS TEARR
RIHFEmEE LW PETTY,

(7) BEBEHEBROKFESE
D 0TADBSMEE bS5V ARKR—4—

AFHEEOIL. 1. (1) GHECEH L TH D L H12. OTAREIICBWTH
BT =4 T AR—=F—% N L THEIEIND Z EDREINTEY ., Bk
VAL RAME (IR 72 OTA OFMIEA L. OTA 23 UTL bR HAE HI o il +-f5 X
IAERC & 2 FHET =4 Uik s 2T 22 X 0 AWM BITT 5 2 & &
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HT 5 LW EEEEE SN TV A (B 138, 140, 272,273,274),

Wistar-7 v b (Wistar, #. VEECRI]) BIRKMEICHALZS Y ET
— %18 U CIRHE ~D[BH]-OTA OBFWINATHN O, BEEND A BRI SA:
2TV pH8 DLGEITIZFITIENIRME . ~ Lo —7 RATH R OEEE T
OTA OHWINAHD b, BHENEZ pH6 S5 L, ERROEMDIENIC
WAL IRAIEZH 1T 2 TR DEIG Lo 1o, IR TIXAKT =4 b
T UANR—=F — @O OAT-K1 |, i cld—H X7 F NIk K

(H*-dipeitide cotransporters) 78 OTA OFKIVIZEIE L TWb L& 2 bz
(B 274,275), invitro TOAT-K2, OAT1, OAT3., OAT5iFONZE k OAT1,
OAT3 KT OAT4 ¢ OTA ZHakd 25 Z EARINTWAD (B 276, 277, 278,
279,280), F7o, ZHUEL BT 5 MRP2 K OMRP1 X, dTALRAME O
FIER A OMANERREIZFE L TWANR, 2D X R 7'H Y OTA % i
ETDHIENRBINTND (R 281),

Sprague-Dawley—7 » I _(Sprague-Dawley, K, VEHCRH]) O RME % E
MBI OTA & 20T fnvitro TS A VU F 2 X—2 3 5 & #laN ATP 23
BRI Ulc, AR O (S2) RURNm (S3) 7 AL RAs,
OTA DFMEIk Uik bIRZ MR E o772, OTA O Z DO/EMA 2 OAT1 KO
OAT3 FHEAITH DL 7 XXy RIZ Lo THfl a2 & L, OTA |TiEfL
PRAVEANERED Z i 6 AT =4 Bk 28 > THIINIZA D & &2 il
=(ZH 273, 282) .

Sprasue-Dawley-7 v b (Sprague-Dawley, M, —#£4 5 PC) (B WTHF
gk, BN, M. 8. =R, FEEB. K. DMK ORI EIZB T S
mRNA R H & FH 755, OAT1 L OVOAT3 1A AIc B L, MEZ » b
T D LT v MCABEICZ B L TV (M 283), C57BL/6 ~ T X
V129 v 7 &2 OAT1 @ mRNA OFBET, HEXL Y bHENZ -T2, OAT2
® mRNA OFBEIZIIMENRD 5T, OAT3 @ mRNA [ZOW\WTik 129
YU ATIFMO T DL D bEWREBZ R L2, C5TBL/6 ~ 7 A TIIMEZED
KON oT, (B 284), Wastar-T7 » b (Wistar, MERE, —H#E 4 5) OF
IR IZB VT, ML L0 OAT1 1%, IfRME DEIC S2 &7 2
> P OMEREEZ, OATS (X, S1 KUNS2 7 A v b ORIERBIZFED Hiv, B
v MZZLBBLL TWe, BB LEERET v FTIXOATLI ORBLNKTFL, 2D
Ty hMT v RaFrafkbEd 5210k oT OAT1 OZRENHEM L —1,
TR rofhEIZX Y OAT1 ORBBUIFITIKT L72(3M 285), Ziub Dk
I OTA BHEZ » M OFIRME RN ST NI 2R LTEBY, &
MFEH A7 OTA OFERA OTA OEEZHEIZEEG LT\ LB 2 bz (3K
286),
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@ OTADHEMNAMEA W=X L

F oI OTA 248595 & BB MiaE AR Hitd, OTA IZ XK DM
MR & LT, OTA OFEMHEMHIC X D DNA fHIMADFE ALK O DNA 2 £5% 0
BEFEMEOIE), FEBEBEFEEOA T =L LTEEA N A, FIEE M O
7oA, MRS & TR b= ADE, MAP X —EBED v 7 F MBRED AL,
R har R T OBRERT, ¥ X7 AR EEOERANREZ LN TS, L
TICZENOIZET 52 ERN 2R LTz,

a. BEEURNABELLTOAB=ZLEICERLIR
(a) OTAD R FHEMEAL & DNAT INAD RS EL
DNA fmRiE, AEREY-SCHNRAERWE N LA RS IC &0 E DNA SRS
LTALD, MIMEEAIZE Y DNA O& R HE S 3L TRIBAZE ST ZEIRZE F N
HHESINDT2D, DNA MIMEDTERIL. ERADY A7 ZRLE SN TWD,
OTA XIZZ OREHW N ERE DNA ITH AT 220 OW TR A G R~ H Y |
LLFIZR &7,

in vitros B

NADPH, 7 7% RUVBREDFETFTTY U A, Ty b, UHFFROT XD
B ST S 7 v — 2% HW T DNA SIATAIZBE 595 OTA ORETEM:
DY 32P-RA R Z X EIZ L O TV D, REHEMEL LR WSE T TR
OTA & DNA OFIMR L ABE ST ARy MIA LN > T7228, OTA % CYP
ISV AF X — B TRENEHALT 2 L RIAR Yy ERRO LN, (B 54,
287, 288)

OTA & DNA XX OTA EDNAE/ X7 VAT R&, SwissiE~ 7 A (Swiss .
e, VCECARH]) X3 EauvesdeBourgegnelff V3% (Fauves de Bourgogne .
M, VEECARE]) ORI 7 v Y — AfFE T NADPH XUI7 7% R Ui iR
LA FaX—varLcFa=R 2RI, EEPE 32P-KAX N T ~L
FEIZ X 0N LT2, TLC I Sz AR v M DNA 0K & HERl S 4,
ARy MREAEFLIZ, HEE L7z DNA 238 & L7236 @ DNA RO Rk AE
BEDERAEIX, 126 £HI1{E&/109 TH 7=, DNADAFHDE ) X7 VAT K& H
WA, BT XTI T2 EHOWELGAICAR Yy RRALRTZ(Z]R
289),

OTA., OTBr23 X% OTHQ &A1 > FaX—T g4 xFaa— L[ 7= WI26
M (b FRE K ERRER) O HK2 #lf (b g A Skfark) o DNA %
W2 32P-FR A R 7 ~WEIC X BT TIE ARy BB S22, OTB L2

BITORAFTT NI r, 7T FF U CHOEBENRIZICTER L I2(LEY
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#TA U FaN—T g L ZHUHHIIEKRD DNA IZOWTIEAR Y R S
o lz, TOZENBEEHIT OTB ICIXEEN R EmEEN VW E Lz,
(ZH 290)

B2P-RA N T YWETBEIND ARy ME, EITAHXR 7 7=0 C8 &
OTA O 5 MHEHENMBIE L TREA L7z C-C8-dG-OTA TH D Z E N I T
W%, OTA IZHMHFE T2 BAEMBE RSP EZ Y, OTQ/OTHQ

fefli& okt NAERT D, (B 139,291,292), OTA X7 LAY RERAELT
YRS 5 & OTHQ. OTB & {2 C-C8-dG-OTA } T* O-C8-dG-OTA24 A A ff
THZENNMR, UV EHO~RAAT MU L » CTHER SN TEB Y (] 139,
292,293,294), OTA & DNA % in vitro CHIRIL L7356, F 7o EkmiE C-C8-
dG-OTA Th 5 Z &M LC-MS IZ X W /R &7 (2 293), C-C8-dG-OTA %,
OTA JxO*DNA %8k () A A, $iA A FEETI et F o7 —E8

(HRP) /Hs0s DIFAETF TA L FaX— g4 wa e K -RICBWT
LD BT (B 139, 292),

OTHQ % FV 7z 32P-7K A 7 ~ULEIZ K DT Cld, RENEMEL O 72Vt
TTTLC EIZAR Yy "D LIV, ZDONIED in vitro T7 X g 7 a v —
LEIZ X D RENEMEL SN OTA I2A BN ER ARy b ER L XD RALE
TholzZ &b, OTA PRHIC L VEMESLT OTHQ &£ 72 v, DNA &£+
WREFERRT D A[REMENRZ X Hivlz, (B 295)

—J5, 82P-RA hT-ULikE, ERERMRBRIETH D720, TLC EicHigs
D ARy ML OTA 57 XUXZF O 5 T E R WA EEENR B |
B ENTZAR Yy hOWLS 2E, OTA THRE I BLA B L AL DM
JAFHORETHD EHEZ LN TNDH(ZM 296, 297),

F7-. NADPH, GST. HRP, K&V R*x 7 —LEL2{RMNL7= CYPs Hiff
HEXIET7 v b, b FOFBE O 7 2 Y —2 % H\WT OTA OREHW %
HPLC KO LC-MS/MS (2 L Y fif#r L7=#kBr T, OTA HEKDOIEMEX /7 »
OTQ/OTHQ ¥+, 7> MFI 7 r Y —L kT b CYP3A4 %
AW HE R, 4R- OH-OTA KT 4S-0H-OTA b CHERE Sz, (B
94, 130)

B2, Ty T 7Y —4, vV ARBI 7y —4 BT v M
7y —n, Fuxg 750V HAKEESRE L HRP 174 F T 32P-7K A
k7 ~OUiE K OBH]-OTA %2 A= invitroiRBRICE W T OTA & *OTA EY
® DNA S IMATERITRO LR o T2(ZM 94), T v h e b HfREE T
5@75‘:[3H]-OTA A X aN—va v LIERER. BHI-OTA & DNA Of5&

IR bR o T2 (ZH 134),

24 F AL 7T = DC8E OTAD SN AMEILE N LTS LI=LEY
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in vivos\E&

Swiss~ 7 A (Swiss, M. VEECAH]) 120.6, 1.2 XE 2.5 mg/kg KEOH
ECTOTA ZH[E[EE L, 2P-RA T ULiEE AW TR R, B, P
KO OTA $¢5- 24 BEf# 725 TLC LI DNA A L E 2 b AR v
FRRBO BTz, ARy FOKITBIRTEFBO HIL, 2.5 mg/kg (KE& 5HE
TIh 72 WRERE F CB g OVl CREFEHEAFRIIZ > 7 L OHERMN b LTz,
0.6 2% 1.2 mg/kg REREGHETIZ 48 BEMBRICAR Yy NN E—2 L7210,
72 BEZIIRIZE A EDNEELIZZ L L, DNA fHIMEANMEE Sz & & 2
iz, ARy FOE LY DNA IR OBEEIL, 7~40 (K109 X &
VAT R EHEH SN2 (B30 298),

OTA Z# G374 (FEAW, PERIAH], §8 %ZTED%) 12—0.02 mg/kg &
H/HD OTA %3 HEEIREEHK G )>—D Bl E I ONZ Dark-Ageuti-7 v b

(Dark Agouti., #f, PEFCARH) I (%@—3—@—2%\—0.4 mg/kg {KE/H D OTA
Z00 3 H 2 [ sRiil#E 0 #5238 8.8 mg/kg AHE/H D OTA 23 H
W—BRERE O & G- K O E344-7 v  (F344. M. VEEAIH) 12—+6.8 mg/kg 1K
H/HO OTA 23 H[H—mRfil#E 045 LB g L v it L7z DNA 2w
2P-ARA kT ~UUEIZ X AT ClX, TLC Lo DNA Hbu%&*ﬁﬁéﬂéxf’
v FOALED, EEYE L L THO LR C-C8-dG-OTA [ZF X4 A A7 E 127
DHI, BHENTZAR Y bME C-C8-dG-OTA TH D L HEZE S NT-(BHR 293,
294),

32P-RZ kT ~ULEEIC L W -—BALBle—~ 7 2 _(BALB/c, #, —#£5L) oo
OTA ¥:5 (12 0.003.5~1.056 pmg/kg (KED OTA %, K OE S L)<
LT, BRIZAKR Yy MNERDPED LN EOHREND D (M 135), £, 4t
BR17 HEH O SWRH-~TU A (SWR/J, T4z, —#E 2 VL) |2, 2.5 mg/kg RED
OTA #fEHENEES- L, W42 1 H B OREVLENY) O XG5 K OV i 2 7 32P-7R &
kT UWEIZ L D ARy RBREDIT NS . FIER 5.2/109 K1Y 4.2/109 X 7
L AT RO DNA AR R v 8 BREC T G Sz, TLC EORAKR vy ME
AL L THWZ C-C8dG-OTA @ AR v kLR UNEIZERD Ll & vy o #
HNB DB 135)

—J5, B2P-RA R TAULEIC LD, ARy MERDPHER TE RN HE b H
D, LLFIZak 2D X 912 In vivo 28T A MK IZ OV TiE HPLC AR
LC-MS/MS 75 TIEMER S TV 720,

E344-7 v ~ (F344., #E, —# 3P0 120 XX 2 mgkg KEHE/HD OTA »#H
5l 2 JE R HIRR D?Qfﬁﬁ“éﬁﬂﬂﬁiﬁ/ﬁkuiﬂﬁﬁ)%ﬁméﬂ“wio 7 v ME OTA
s 72 BRI L S im, LC-MS/MS EKR T 32P-"R 2 kT ~ULiE%
WT OTA @ﬁ%%ﬂ@%:%ﬁﬂ&f:%% JRIZHED OTHQ 2R S, MmfE, Bl
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K ORFIEC X OTA 1 Sn7=23. OTA O KT OTA I[ZBE L7- DNA
FIMERIERRD SR o T=, (B0 137, 248)

0 Xix210pug/kg A/ H ® OTA %90 HREF &5 L7z E344 T v | (F344.
M, —&E 5 PL) OB ONT 0, 0250, 0500, 1;.000 i% 25000 pmg/kg A8/
Ho OTA % 2 Hf#& 5 L7-—F344-7 > ~ (F344, M, —#£3I0) OFEMICE
75 DNA A D A A2 E RN A AR LC-MS/MS JEIC L Vb 7-(S
F299), OTA OAMKIZEIT 2 PEHEHEE K O HEIFR H#ZIT 32P-RA F T ~ULik
X B SN EIC BT DI L HE S D ARy MERORESR (SR
300, 301) A fE LT, 7 v ML OTA Hi#& 50 72 FEfij#& I & 7=, OTA
® DNA £Hhifk (C-C8-dG-OTA) %, OTA %90 HM#H L7=T v b O ign
Sidtt End (BHBRARIE 3.5 ~6.0 C-C8-dG-OTA /109DNA X 7 L 4 F k),
F7-. OTA % 2 B L L7127 v OB S bR Sz ofz (BRHRR
1% 1.6 ~6.08 C-C8-dG-OTA /10°DNA X 7 L A F K), FHHIX. LLEORER
I%. OTA DFD AMEE FTBNE~DEEEORTIZ DNA MAIMATR A & £ 72
WZ EERET D E LI(BH 299) . ZOfEHTICHOWT, LC-MS/MS 2 =
~ 57 Fovr—271%, OTA & DNA OIS EZEETH DO TILRWE
WO RS B H(ZH 302),

£344-7 v M(F344., . —BE4 JE)IZ[3H]-OTA (1 mg/kg REICMHY) %%
A% 54 % in vivo i RBROFER., #% 5 24 B gk DNA & [3H]-OTA 04
R SN e o7, BRI, 2.7 0 FAIME/109DNA X7 LA R Th
o7z RCH T NEHNT 32P- R A b T LA X0 T L7z fE S, OTA 3E
BHOREEIZR L, OTA BEGFETIIAR Y MRENEM L2, 20 32P-
RA N T VOWETHRE S OTA BEICE 2 AR v hoBMix, OTA HEHE
DNA IZfEG LR TIE RV B 2 b LT-(BR 94)

F344-F v b+ (F344. T, —8 35 (2 0 X% 0.500 pmg/kg A HE D [14C]-
OTA MH[EFE OB S, 72 BRI EF SN, IR E B & BEEL 7=
DNA 22\ T AMS OB &0 1280 14C BELZHIE LR, Bito
L B el L s e Bz 1 UC RBEOHMMNED behroTcZ
D DNAfFFIMRIIARH (BRI =3 IA/100X 7 LA F R) &
o (B 137), 723, EFSA Tld, ZORBEEAMNT+2 ECoORBESE L
T, 1300 TI% OTA %13 < D 24 Biff1#%12, DNA NHEf SN TV 5 DI
XL, ZORBRTIE[4CI-0TA # Lbigp KR E TR G Lz 72 KEfE#%IC
DNA 2HEf SN TWDH72%5, DNA fHIMKMEE SRR’ H 5 2 L 248
L TW5, (8 200)

(b) OTAD in vivoZE[EM
E344/NSte-Te {(ept-delta—7 v b (F344/N -Tg (gpt delta) . MR, —#£5
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PB) 120 X% 5 mg/kg fi Bt - 0.36 mg/kg (AHE/H . M : 0,38 mg/kg AHE/H)
@ OTA % 13 EREEEE G L. B R EALRR P IO RS M OV B F 3R 28 32
M S 47z, OTA BHHEOMEME L b2 5% 4 B8R B ITIXB g EN E I
F D UTALRANE BRI T R b — A BREEA I M OV ZE H’fylﬁbm&)f‘omto
HZ v FOBEEE Y DNA ZHiH LT L R— % —EIE T D MR R VR 2K
ERZPFASTRER, OTA BHHE LR EHITEIT AN o Toh, B s
BB A 4y B L TR L7z DNA TlE, FER SR T Spi-Z& B
MARICHEMLTEBY , $ENEFRERAICREERENBEL TS Z L 0R
SNz, KBTI, Omx CRDORREROFHIIROLNT, KERORIE
AhJE S IR RGN B\ II =N e o T2, (SR 253),

[F 7 —128 0, BliggiEsNEsimicis T s OTA OEHA T =X L% 5y
TR B ARATIC X 0 R D B AY T—2344/NSte-Te (egpt—delta)—7 v b

(F344/N-Tg (gpt delta) . K, —HES5 L) IZRIMHED OTA 4 BF&EG L
fﬂi’fﬁ&@%ﬁ’f’f%)ﬂ%m BT o MENER FRBELN Sz, OTA
P HAZ L0 BEE S E AN R AR BN L7 DX, DNA géfﬁtﬂmﬂk?ﬁ
(Cbekl\ Radil8. Bripal, Bree3%). #ilaE e, DNA HEILEZ
7= Go/M Hifs 1k 3556 Bc]2 77 IV —BETERRA ;cfnﬁ%u L:% po3 f—?é
B FRECH o7, : AR e =
@%fmm 5 = }:;“\ OTA Ik “’%@’%ﬁ%@%ﬁ%&’TDNA—

N (o > 2o A ] 7[5%/5 .E“%F'-f%rtl:fjﬁ‘ﬁlﬁx/tI *r]\wl»i/d:

ﬁ&éﬁm-io—OTA Jt 5fﬂﬂﬂaﬂﬂ;%%L&U G2/M #1515 375 %8 B d B AR 7 D FE B
Ix, HREEB ORI RE 2 /B L CRBY ., EREMEOFEICEE LTV
&%ZE%LJ§%3%)

b SEREIRAZE EE -~

[F&R L]

BES MRS DFHEL B E 2, 119 -V 311TH~120 R—Y 3fTHE THO~
U ADRMDFEE FHENA T A ML) IO TIE, Xk Y A - No. 266 (1267
ot LTEBO £,

OTA 1T & V) Bsf'E oM S 45 S 08 A IHE R T pb3 \ AR D B TRED
HENFEINTZ & LD, OTA OFET S DNA#HE, 7R F—T A KUVE
KEFER~D psb3 OGN HE T, U A (pb3 Il gpt delta
transgenic [p53741 )% " p53 KIE gpt delta transgenic [p5357]) p&IHKOept
deltatpod KOV v 2t SN ape delta oA W M R
5J5) (20, 1 Xl 5 mgkg (AH/H D OTA 73 4 BRERHIREG Sz, OTA #&5
2L, WT ~ U 2ADOBFRIZE T D ps3 ORBNBFEEIND Z L PRI,
< T ADENIVHETH S 5 mg kg OTA BEREZBW T, ps3KO-KE~D
ATl P53 3T W~ 7 AT ART R b — 3 A R OEKEE O H BB HEE 51 & s+
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IZHM L, REIZHRD b, ZRFMERBROMER, 5 mg OFA/kg (KH/
H BEREOBIRICIB T psd3 3L L ONVRIE KO=2 2 L IRNWT < v7 2 |7 522
REFITFBD G- T2, Spi-Z RO ps3 K KO-~ U A THEIZ
BINL7-, &# 5%, OTA 28 DNA @ —E#UIWHEE 21T 2 ARIEHE# 2 2/
L CDNA XEEZFEST DA REENDH V. ps31F Z O T OTA O {=iMEE
HZMEILTWD EE T, (ZH 304)

b. EEGEMRNALICEIMEBEL L TOAH =X L
(@) BIER F LR

OTA 23 invitro KON in vivo T ROS PEAZE %I L7 DNA, % o X7 & K 5
BOBbZ5lEi T2 ERMEINTWD, £72. in vitro X in vivo D =2
%yF7y?4K%wT\OBX®%%%ﬁ% DNA HERRD LN TEY |
Rl Sni=7 ) UHEE I Shi-e ) S DU AR L TBRET S Fpg
IE Endolll ZLER|Z XV DNA #HEDMREN A L 755 1E, OTA 23 DNA i
HOMRLEMEZFE R L TWD I EE2RB LTV ((5) #EizEESK), OTA
2k BMbA R LRI, BERICBWTERESENLERD L, EHHOE
BHELNBIEA PV AFILL DT EY =X T 4 v I RAT=ALDRT v N
BT LEESASICEEREREER-TEToRELH D, ROS DFEAD
ELTIE FeAFdy, /v, B{EA RV RIREDIKT, NO AREERE OO
EOTH D INOS BELOHEMERHE I N WD, F2, BHiEZiX, ~vg%
VH—ENEEICHFET LD, 2P R A N T LB L D #EIER S D DNA FF
IETERIE OTA Z20 6 O Tl < IFEEBIL)S (LPO) 2L LTW5
AEEELE X 55, LPOICX2 DNAHEEL LT, DNAHD2-THX 77
J D 8N OBREIZ XD 8-OHAG Kk =7 / #HH7e E O8I DNA ko
AR QN IR DR i fi#) Tdh D MDA & 77 =2 D UG X DA AR
MHILTWD, (B 235,305, 306, 307, 308, 309)

OTA 1T L 2 IRE ALY OREETEIEIZ DWW T, OTA & Fe3*#A{KI2 X 5 ROS
PFEEDNBEE L QWD HENRH D, Fest b OBEAEEREREK LV O-T&F L
7 ==/ OTA CHREMILARDLNDZ X, i OTA OERICIZE
HLnwEtwnwo@mEbH s, (8 310,311)

in vitro g

LLC-PK1 fifa (7 & BlgaAr R M hokfiakk) % OTA OAF(E T CHA
vERax—Ta L, BEAR R LRIRENFHRLNT, OTAIZ, EEKFRIIC
ROS OPEEAZEHML, 15 uM @ OTA TA v F a2 — a9 VST 5 LH L)
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28 F XV I T =P OERPRD LT HRIEA TH S NACIZL > TI D 8-
XV 7T = OERITIE S, (B 312)

RIgIZ BT D OTA DIEA A =X L EFH~2% BT HK-2 flfad % 50 uM @
OTA & 6 % 24 BERIA o 2 X— a9 UEEE L, RN ERFRIHOL
DMENT STz, MAAETRIL 6 FEEZIZ 83%, 24 FEM%IZ 53% TH -7z, 6 I
#1712 DNA ORLAHEE OHIN & 22 ROS OpEANEM L, ROS D FEAICE
5353 bay N 7EMMzEREEE O mRNA BE EAPNRBO N, 24 K
B I121X. ROS LUV K OR{ERY DNA HEDOHN & HLITEIb A kL AIRE R
DAL FEB OB RS S 7=, DNA IR AR 72 £ o DNA #1E51C
F 0 REFEE S5 M E B UL T AR b — v A B EE R O L F X
BH SN2 o7, (B 238)

RL-34 fifa (Z > MFMAEE SRR . 7 > MIREEEFHRSUTZ > &
NRK e (B gz bR bR i i pakk) % 1.5~6 pmol/L @ OTA &
AU XaX— g UEERET D in vitro REROFE R MR LOERLA N L ARE
2B 5 L TV 2855 K1 Nrf2 OIEPELE & iz, DNA OB{LEEIC X 51
PRSI O N ER D H 7=, Nrf2 REOIEMLAITH 5 Cafestol KO
Kahweoll-Z W= HILBRIZ LD 246D OTA OFENHIESI D Z Enb,
OTA LA N LRI T H2AEMBOHIBLIEHZILE L TWDH Z ERREE
nic, (| 313)

LLC-PK1 #fifaz OTA DIFAEFTA v F 2X— g U3 1L Nrf2 # 37
BOERNBITRO N T > A&, Nrf2 &7 ONC ol TdH % GST &U“
vGCS & n T DIFIZ KT T OTA DR 5=, OTA (25 uM) |
Nrf2 % > X7 EOBNBITE N7 v ATEREZIK T S+, %uz:%OD%%fﬁmfﬂﬁﬁu
L7=(B 314), RfATOROS L)L (7a—H A F A N —CHlIE) O
JHEFE2Z OTA (1~2.5 uM) 12X > T, GST &7V FF L~ F T H—F
DOFEMAR T2 OTA (10~25 pM) IZX > CTENThEI &R Z Shi-(ZR 315),

HEC293 ffifa (& NGB G e Mifark) 220 uM O OTA & 2 FFfE 1 > %
aXN—vg g a e b AL I hary RYTEEMZE (ATm) O
/}\ ROS FEA K OISR FEE S iz, 7T u 74— AMENTIZ LY . NI

b RITIRRBTLZ RV ERBOEACERANTFER, I a7

BRER, XU N7 EROME, A N RNEOFHE, HIEEIZRD 66 fE
YD X X EORBFEEHNRD S, OTA OT R b= AFFEICEHE LT
Wb EEZ BN, PIRRIEWE TH 5 NACIZOTAIZ LD ROSFEAK A Tm
OWADZIHI L, OTAIZCLDI ha v RUTH LR %éfﬁa%%;@ EQW IR %
i, 26 ofER Iy, FHEHEOHIE OTA oBEMHICiE, T b= RUT 297

BT = O8Nk END L8 FF Y ST =t b, ROSIC K Z2DNARLHEED~—H — &
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77 ROSFEAKRT R F— ANEE L TWS EE X T, (%%’ 316)

ZCOD EJIEN HepG2 Caco-2 E DML L VT » MM EEER R E e 2 %
AWz In vitro EERIZ X - T, OTA OFMEICxT 2L A b U ADBS 5 3 7R
ENTZETHHMANRHEEIN TS, (B2 310,312,318, 319)

in vivoitE&

Wistar7 v b (Wistar, ., —HE6PL) 120 XX 0.289 pmg/kg AED OTA
2% A8 IR 3 MR O &G-S 7z, OTA #4545 1 AT SOD kO h &% Z
—BER R TENT D EBEFEIR, BEER, 7 V7 F=MiEL T OTA O R HEE
PHIEE Lz OTA OB BENRB I N, 2O DRERIZ. In vivo ® OTA
NI A= R—=F X R T UV LIt KENEE L TWAD Z & ZRIE L
TWz, (M 156)

2P-7RA N 7 ~LiEZ W T, B{EAX F LA DNA AR R v FEAIZ &
FTEENHAON, FIBLAITHHIE X IV A EXI C X FEX I~
E #~7v A (Swiss, K, VCECAB) ICHIEGT D& ARy N OERBEA LI
EPHEISR TS, (R 317)

Dark-Agouty St Lewis-7 v b (Dark Agouty X Lewis, #. —#f£ 20 L)
120.4 mg/kg AE/H® OTA » 1 EMIC 3 HIHOBE T 2 4 M R G 1 5 &
iz, OTA OB FHMEICBIT AL A N ZAOE5ZF~2% B THmbAl 2
ANT T NZH A JVIR ‘/ﬁfz (MESNA) *%fi#& 5342 L. BB T D
OTA #FHEMED B KRR WD 2 L IR 82P-IR A b T ULEE TR &
i DNALE)#@%IJ:%@EZM@@ l,to —J7. %‘%E%%E L7277 v Mi&E, OTA
BERETIE 6/20 THo7=H, OTA KT MESNA 58 TiX 8/20 THY,
MESNA (3% g D5 A SR I3 R &2 R S eino Tz, FEHHIEX, OTA
DEREMRFEE L ENAMERITIRR DA D=L EHZ 2T, (R
300)

Wistar-7 » b (Wistar, B, —#f 8 L) (& OTA2-0.289 pmg/kg A/ H
® OTA X% 0.289 mg/kg K&/ H D OTA L EWRED AR V¥ —Th
HAT b=r% 10 mglkg K/ H COHECT B EDZ S0l 202—T
5 AZ p=sc2e-30 HFEHOKIEEG LIRTR, 23 10-metke A HOHETIE
Lo SRR B ORI A T = & 5RO BUEE PR A T

26 MESNAIZZ N ClEBEF A — VA8 MEE 25 2 & T A ML 2% E, LPOEAM AR &
w5,
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OTA T3 S D IFtE R O e i S vz, (7%%’ 320)

RO A L OPERIbE T 78R 7 A4 BB OTA OFMEICKITTEEEZH5H
FIC, RUA 2 OTA Z¥aEfiE L., Wistaxr-T7 v b (Wlstar\ e, —HE 6 JT) (T
289 ug/kg KE/HOH=EO OTA 2 1 HEBEIC 14 AREBRHIR D& 5 ST,
OTA DL DO HETITEMOIEE L Ru~ 4% F (LOOH) of#in, @kl
JNEF A (GSH) R 7 V2 F 4 (GSSG) DI T KO SOD #FMED
KTFRAHELNTZA, OTA EHICKRUA v E2RETHZLICE>TINGDE
e #d & iz, (M 321)

Sprague-Dawley-7 v b (Sprague-Dawley, . —#£ 10 PE) (2 0.2 mg/kg
fil k> OTA % 4 HMREER G L, Bk, gk Oz 31F 2 DNA Ol 1k,
s R EFA—H (RSH) . LOOH LUV AL F F V7 —F-1

(HO-1) ZHEMNFANOL Tz, OTA FHEEO B, sk UM L 0 i &z
DNA ZERUKE) L72fERA AT 58 6, DNA HENELCTWDH Z &R
LT\, OTAGHED T v MiE OTA G O BEAIC e LT, Bk
O RSH & &2 E IS L, 2 ToMiko LOOH NAEIZHEIN L,
b0 OTA OFBIIFRILAI THLY T =Y 3-0--D-Z a2 K (C3G)
DI G L0 d S 7z, OTA #5012 X 0 Blig & ORI B8V TR MR SE O
HEEEET 2 HO-1 A FEICHE SN, FHOIE, BILA ML AN0TAD
TERIZEES- L TnWb EB 27—, (B 322)

¥344-7 > b (F344. I, —#£5 VL) (ZOTA %21 H X% 12 »H R 5
T 5w MERBR N S 7o, KEN 333 gD £ TIiE0.300 pmg/kg AE/H .
ZD#%IE 0.100 gmg/Vt/H D OTA =& 5 Lz, LA b LV RISEIZEES5T %
GSH MHEMZETH Dy- 7/ VX IV AT A VA kES (GCLC), GSTP1
GSTA5 KO GSTM1 D3EEH OTA %’2%&%3@0)7 AN mﬂjﬁ,ﬁ’(b\?‘h@ﬁ#ﬂ;@
’C%YJﬂZ/}\L’Cb\f’ Zsp G RE IS B ) ]

S
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5L E 21 \/HE 313)

Wistar-7 v ~ (Wistar, K, —#£6[C) (20, 0.000005 amg/kg (AH/H X%
0.050 pmg/kg 1AH /0 > OTA 73 15 ARG A& G- Sz, B{EA N L ADfs
FEL 72D MDA RONH VR =A% o878 (PCs) DRI TIX 0.050
pme/kg RHE/HEGHTAREICE <, BB TIX, 0.000005 amg/kg KEH/ H#
B EORET OTA EHEGOXBREIC X THEICEML TV e, HERIG
PEIZA N2 o Tz, X T7—E RO SOD IEMICIZZLIZE D Lo 7=,
(ZMR 323)

Sprague-Dawle—7 v b (Sprague-Dawley., HE, —#F 6 C) 12 0 XX 0.5
mg/kg KHE/H O OTA % 14 HFSREIFR OG- L, BT 2 kB A
FEhi Shlz, OTA BEREOBFICBNTH Z 7 —BEEDOK T, SOD iFEo
FEHEO GSH BEOKTRA LIV, BBIELA FLANRFEINTZZ L EZRLT
Wz, OTA BEHRETIT OTA FEHR 5 OxFEHIC b, BREE L OBEE 2B 1
D7 R = AR Z I EIL 10 5RO 3 fFIZHE L7z, BhiEo MDA JREIC
FEAIZ A B2 o T, OTA &IITH LRI DU 2% 5 mg/kg KE/H D
HAETHRERAOKEETSE OTA @ GSH FLOT R b —3 2 ~D N &
ni-. (B 324)

OTA R THMILIEEOERELFHEET HZ AR ESNTND, vTU X

(MEREFEARBA, ME, —R¥ 10PC) 120, 0.05 X% 0.1 mg/Vt/Hd OTA 78 45 H[Ei#%
NG SN, v 7 AFRERPICEBWTEBIEREE OS5y CTh 5 MDA BH&E
EKEICHEREIZEM LU, £/, SOD, W& 7—8, JVEFF L~ )vAF
H—B, ITNETFFVE7 X =KD GST OIEENHEEKFEITIET L.
0.1 mg/Pt/H®D OTA 58 TITAEIME T L=, (R 187)

Sprague-Dawley—albine-7 v ;b (Sprague-Dawley albino, #, —#f 10 [t)
IZ 0 X% 0.2 mgkg ikl OTA % 4 HENEERS- L, NO EAFEICR 59
% DDAH Kk O NO G iil#EsR (NOS) #FE~DBgi~biic, OTA ¥ 58

TIINTE & Bl NO G k%% NOS 7 A YV 74— L D—>Th 5 INOS ¥
NRIBDRBENRD BNT=, BIICITFEIZ NOS AEET AV 7+ —LD
eNOS K UONKMED NOS FREME % 539 5 DDAH-1 % > /37 B ORI EL
NRO BN, PIRLIER 2 AT 5 C3G 2RI 545 L. Zh b OBt
L7, (R 325)

—JF . LLTFD X 91T in vitro O in vivo lZ8B W T, OTA |IZ L B5{k A ML
AMBDO LN T=WELH D,

¥344-7 v ~ (F344., M, —&E 3 J0) (T—OTA (0, 0.3, 1 XL 2 mgkg 1k
HF)I-D OTA (ZHEHREOFKG1% 4, 8, 24 O 48 Wil H o1, B OV ik
H1> MDA % GC-MS THIZE L7ZfERE, Wi ho MDA BEEIC tmmﬁm DB
iole, £, OTA L1 mg/kg KE & 57% . BlE DNA 0 8-OHAG L
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CHHEMARO b7, (R 326)

7 v MOMRESEATRIIE R O NRK fifid s OTA #A > Fax—v 3L, NO
PEEIR DR ~D BT R, HO-1 KOV INOS # o X7 B L)L d
OTA FEKFENEMMNRD Hlz, NO O 7 E KT DNA ~D 8% %
nEnFuer o= Frafbk® 8= a7 = 2 EEICTHATRE R,
OTA 1% > /X7 E KO DNA D= nfbZiFE L2y, NO OAPEEIL OTA
IZHEEINT 8= b VT = Bl b E KIEET, OTA ® DNA ~DO2Z
NO IR 5 L TWnWaenwtEx bz, (7"’%%’ 309)

13447 v % (F344 fﬁ gﬁi 317_5) 20.25, 05 1X12 mg/kg ﬁ@/a@
OTA % 1 ERIC 5 B, 2R D&Y L-oBicsnwT, LC-MS/MS 2k b
LPO BH#fHIIAAE R 2 MRETT DB EhE S iz, T v MIREES 72 IEH
Bl xRN, RPIZIE OTA ORI ST, EEEA % L AD
~—N—Th5bD, MDA KX 4-& Fax o 77— Nz DNA I281T 5
8-OHdG., 1,M-=F )T AXFLTT ) kN 1,Ne-7F /X)) F 4% /77/
MBI O W TER LS, OTA 512 X 2B A OWFEc i 5 2
O DO IMEROEITRD Lo T=, (ZHR 168)

E344/NSte-Te (eptdelta)—7 v + (F344/N-Tg (gptdelta) . MRk, —HE5
PC) 120 &5 me/kg FkEHHE - 0.36 mg/kg ARE/H ., M : 0.38 mg/kg AH/H)
® OTA % 13 HFIREEHK G L, BlEiEsMNEs 23610 %5 8-OHAG ##IE L7-
FER, IERGRER OB SR ZEIIRO b notz, Fiz. OTA BHREETIEZ
D= hC I BB N R R AR T REPFRD DIl Tns = b
oo ZOZENL, EFHGIE DNA ORKERIZITBIEA N LA icl%@i—?b’(b\
PWEEHESIEE X, (B 253)

(b) e E R P HREAEE

in vitro&g &g

THKE #ifi (& RN s M i R RRR) 2 0~0.050 gmM @ OTA & 12
RERE I 24 REfE] A > o X— 0 g9 U2 U ARG R, 0.001 #mM DL EDORET
24 FERZICH B JaE oA DN R X O &K G R TR h— 2D
AT D Hilz, OTA WBERETIL, ZEEREKRE AT 5 E KM T

. ek or AR TRASEBLBIE SN, EREEZE O
REL 1L 24 REE#1C OTA FELER 5 FREE TI1E1.97£0.16% Toh > 72 DITxf L,
0.010 gmM KO 0.050 gmM OTA JFECEILZHL 4.36+1.15% KL 8 7.25+
1.16% & AEICHEM L7Z, 0.010 gmM LI o OTA BEE T, AR 02%ik
I H 2l OBIENEEICED Lic, aF =2—7 U oS ERR LT L
. OTADHHERIERR ZFHE L TWD Z EP/RIB I I, In vitrolZB\W\WTOTA
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MHAERGCBNEOREZRET 2 2 LR ani, —F., MlaERFICHK
%5 NFkB v 77V OTA IZ X DRI ILTCUWVe, T ORERN G, FH BI
OTA IIHFEARTERR ZHE L, AR DHOTHNLBIA~OBITICHEENL X,
EREZ MG B OB 7y AR 1B 5 LT b & B 2 7=, (B 327)

V79 MR X e R Y > SHIBIZ B0 T OTA I3t ik B akBR, A
RGP R A R B N OV R B TIE R E Th - 7208, 2o Offila Z20TA
EBFMIA X o N— g VEERT D & B L TR L 7o YR R OB 43 AOIT
AN B U 72 B K380 G LA MR G T L 7, 2o
fERN D, OTAIIDNAERZ OIS HAZHEL TnD B2 b, %

72, VIO ZOTA & 24BFfi) A 2 _X— 2 g B8 U7 & X DIC50 DI
BWT, OTADMIfE AN KIF T EBE 7o —HF A N2 N —&2 HO T~
FER. G/ MEIOBATILENBEZE S -, DNAOERLE TR S/ -
7o, (ZHR 224, 229)

CHO fifa% 0. 0.2, 0.8 XiZ1 mM D OTA & A v FaX— 5 5815
&L BRERERE AT L MIE H#EEAAICEEML7Z, 0.06 mM~1 mM ®
OTA HE TRl ZDI\BIREIZIHB VT DNA O L SN Ef#EIET 25 Topoll DM
NABKREMICED LT =2 8 X0, OTA MBHIIS R ZLE L T\ 5 & HEH
SNz, (B 240)

IHKE #i§a% 0. 0.001. 0.005. 0.010. 0.025 X% 0.050 #mM » OTA & A
Y aN—va ERT S E 0.006 pmM PLE DR TH KGR O LE DR
DBV, 0.025 gmM PL R OPREE Ttk et /0 KO B R L 2 b —2
DRANE L Dl G R O o3 Bl L 3610, PealkoiiE X v "V EThbHE R
coDOTEF DR TRED b, EAREYXR— FEHWTHIE LTEEN
E A M7 EFREBRESE (HAT) EMHEIEX. OTA OREERGFHICEKTL

(IC50=0.024-5 pmM) | Mk IR EZHEE L TS ak — U OFEITL
FL XN TWb H3Thr327d U LN HEK LTIz, B A MO T7BF U biE, #5
FIEMLEAFE L, AR02, DNA OBEFICEEREEZ R L T0nDHZ N
moENTEY, FEHEOHIZ, HAT OFEN OTA O —RALHBNER TH Y |
CHDRENAERICES LTS EE 2T, (3R 328)

OTA % GES-1 i@ (b MBI R R F GG i M iaiR) (2 Ge Wi
SEAFHE L=, GES-1#fua OTA & 24 B4 U 2 — g V45 L
A 2 48192 Cde2be, Cde2 K UHA 7 U o Bl O F /37 BB
fil&dv, Cde2be KUY Cde2 OV U ERfLMEdE Silz, b OfER, G HiE
JENFHFEIND LB 2 bivlz, M EK Ml FICB 592 MAP %7 —
£ (MAPK) 77 XU — 2> 3—0 ERK K OfHIas o 7 F L il{# % ) —+E 38

2T v 2 P HSZ VR BEONKEMNS3FERB DAL A=
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(p38) DHsBi%E siRNA I L VT 5 & G HIBIEIZ H DA OE &N HE

A L2 & LD, OTA ORREH~OEEB I NGO T FLZ LT
Wb EB LIz, (B 329)

OK i (A v L%l bR lakk) . WI26 Mifid e 08 HK2 fifid 2 T
OTA. OTBr Xix OTHQ 23 BEFEIC KT TR ENH 5N 7-, OKMIIEIZ %
L Tix OTA, OTBr. OTB &K T* OTHQ DIEICFEMER TR . WI26 HIfIS 5 L
TiX OTA OFEMERRER B, DWW T OTBr & OTB MAFEE., OTHQ (21375
PEAZEO BT, HK2 #IC L Tix OTA ORTHMENRD T, (B3]
290)

n vivo i E&

E344-7 > b (F344. #E, VCECAW]) 120021, 0070 XiX0.210 pmg/kg K
/HD OTA %, 14 HEIUZ 90 B (5 BIH/AABE) sl O &5 L%
A ERE L., 'Y TILZ A LPCRT LA THIKE W K OH R DZURE b 5
B TORBE, o, REMRBILFELOY 2 XA Z 7 my METHEY
NI B OFELPHTR O, &5 90 BRI, 0.070 pmg/kg A/ 0L EO OTA
BERECTHAD O FEHEIK 7 (PLK1, Aurora B, Cdk1Cde2 #1271
E1 oY% 127V, CDK FHERK ¥, Topoll, # 31 %) N OTAIZLY
WENCHEB L, #5 14 HHD 210 pg/kg KE/H O OTA &5EEI21E, 90 H %
L TREFBEWRNL ZNALEBERTFOWBREIRENE O SN n, 70
ug/kg KE/ HHFRGHETITRO N o T2, BIEFERIOELE —&K L, BE
Sl S DI R AR E AR B 1 D & X BB (Cdklede2, p2]1WAF1/CIPL
Topoll KM SA b)) IZHFEG% A& B G BITRE LB b i
AuroraBO % —4 > N ThbHE A F H3Ser1028D V) VLN JLHE S LT -
ZENDH, ARSZLEBROMIICT R =Y ANFEINTWVD Z EAVURE S
Nz TNODORERIVEE ST, OTA X DZENADOHIIC., AHRHHD
[ & AR A L BRI 55 O BhEER - & ¥ N YR D A i
DI 2p B8 fn e L 2 e PO RERBN SR END LB R T, (B
f 330)

E344/NSte-7 v ~ (F344/N, #f, —&f 10 L) IZEDPAMETH D 0.210
pmeg/kg ARE/HO OTA % 28 AR NG+ 2 & AL RME I BRI,
PRI K VT 7R b — 3 ZANRERD BT, D AENL T B D Bl E 41 g Ay
(ZH T DA~ DB & TR R, OTA % 5-8F Tld DNA {582 2%
% Cde2 L UWH2AX % /37 B OMIBZNIC I T D HINE N Go/M DT
FHEEICRE G- 5 Chk-2 Z /X7 B DV VAL FED b vz, MFERN 72 BE 1%

28 b 2 NUHSZ U RV EONKSBHNH10EEDO®Y >
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BT OFER., =% T D (Ubd) DBEEFRIELNAREICHIML Tz, Ubd
X, M HIOM$ER (A FV) F=v ZRA 2 MZEETHD Mad2 LGS
THZLENRENTED, Mad2 ZHEFT D Z LIZ XL QAR R ENZ Y
T HAREMED R STV A (B 331), OTA #5025 0 Ubd O3B M #HH o
H7e BT G LB LN L LD, FEHEOIL, GoHZ Ubd DRBLEW
AR BN TR, Ge HlicHE< M HlofhitER (A RL) Fxv 7 KRA 2 B
BEAAARAE S HE L CHR R AR L EMEZFHEE L, OTA OEMBAMEMIZESG LT
Wn EFZ T, (3332, 333)

(c) T Dt

NRK-52E #fa (7 v MarfizpRABE BRI ER) (2 0.000100 XiE 0.001,060
ammol/L D OTA %Z#3<fFET 5 &, FEEREEOIIIIEEIZ X 5
Rl B OV AR b — > 2N £ B OB MR IE ISR A OB L3 TR
iz, OTA X, RIE~—H—Th 5 NFkB OiFMAL, BHEEDO~—T—TH D
aT =Wk O EEER D~ ——TH Da-EIBH T 7 F o DA &
FHR LU, £, HEERAWIZ, sty 7 rdiliis - —8chsr U/
AL =r%F—F 1/2(ERK 1/2), JNK KX p38 bihiE L=, (B 334)

b b BB A A R OV SRAE SRR IR O S Z iR 2 FH VW C OTA ok
BTz, fifg s 0.0003~0.0010 apmol/L @ OTA 232, 5 X% 14 HREA
VR aN—y g RN, I AR—T-3 iEM KON LDH i, = e T
N = 2 OBEFMIRLOFREE S U THIE S v, RMEMIX, 7 A/ 3—E-3
& LDH fgH oA E LT, #AEEFMIE L 0 10 fFmuvids 2z L, (KR
J£ (0.0003~0.010 ammol/L) @ OTA |2 14 H&&IZ< BT+ r 2 Lick v, filfa
DIERALD D BTz, RAE IR AIC NFxB IGMEOHIN & L IZHRHELE O
V=W —=ThHraT—rr I KR T7 47 ax7 F o 0uWniEmLiz, (&1
334, 335, 336)

OTAIZX 2T =T 4 v 7 RBLETREOEK DY 7T NWRiER DL
EA3, OTA OENBAMEICEG L TWDZ A RBE L TCWIHREND S, F344
Z v b (k. —BE4PC) [ TIRED 333 g (272D F TiE 300 pg/kg KE/H, £
?& 1%£0.100 pmg/VC/H D OTA %7 HE. 21 HE X 12 7 H BRE&RE L, &

BILEZ NI EXFT—E (PKC) KOt A M7 T7&®F7—E (HDAC)
@5« VRT B ORBNTAR LT, OTA KRG ORREE L tb# LT, OTA #
HRETIX 21 HBLUEE PRKC 0V UBRIEBAARICEM L, PKC O Tty 7 )
K+ Thsd ERK 1/2 HEOIEMHAL EFHREI L T, A v A= U URRRKER R 1~
1 =HE (IGF-1r) & IGF-1 I L - TEMEfbEh b4 7 > h—n U VIBEKAT
M —+¥-1 % (PDK1) ORBENMNI OTA &5 7 HHK W21 HH THRD L
Nz b, Znbn PKC O EiTERH L TWD AIEEMENZE X bivlz, £z,
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OTA ¥ 5#ETIZT HDAC3 # > /"7 EH O BLMEHE < 41T, HDAC DG M
{ERFBD LTz, FF 51X, HDAC3 # /- L7 A MU 7 F bic L b
EETRBINHIN > 7 F R ETEE U, MifREsE, 7R b — o 255 %
MULIEEBAICEE L TCWD EEXT-, (B 337)

B 2 o bR O8N SFERIMEREALIE 2 FEEIHIEBL T (Tsc2) HITEMEDASE
R RN B e L BRI S A >—Eker 7 v b (Eker. PEBIAH, VEECAREA)

N OEPAT T > b (PERIASE . DEECARH]) 12, 210 ug/kg RE/H D OTA 731,
3. 7 X% 14 HRsRHIRE OG- S, B0 RE IIRIE N BN T D
PR, AR FETE M N OB s TR 2 =T 0 T 7 A VDR B
oo OTA 1%, FREIZEEOWRBAEMZE\L (RIEGHRE) 2R L., B4R
Z7v hTlX 14 HEIZ, Eker 7 v b TIL 7 HEHM LA REISHIAL HE 58 o 880 %
glEif 2 L7z, OTA G CTlL. REIEEREIR T (CYP4412). DNA
EE &I+ (SUPTI6H) . B2 b LA GE &S (SEPPI) “5DEGF 38
MEESND—T, TRV T T NRE OENTHL T+ AT 7F I
A ) ¥ h—v 3-FF—F (PI3K) -AKT-Tsc2 DL D& A5+ DR S
7o Eker 7> NI, &2TOEEIZX L, BET v MLV OTA IZxHT 5
MDEhole, BTk, REOAMRMEM NS, Tse2 ., OTA OFEHE~D
BIEDRIBEEI TV D, (B 338)

OTA DEFMEDEIAZ B E LT, cDNAT L A ffhr e N7 v T F— LEMTIC
X V. invitro KO in vivo TR 7286 TR BLIL X VX7 H LUV DAL,
DR HN TN D,

Wistar7 v b (Wistar, ., —F£10PC) (20, 1 X% 10mg/kg KED OTA
ARG L, 24 REEZ T 72 REE#IC &8 L. BB O 7RI A 23 R i
iz, WHEL D 7T2FMRICEHZ LT v FOEICRE R OBEE B I
RENBD bV, BEEAR Z U7 R L EGRIE S PR I RIBE L T
7o BIBEEIZB T BB THRIAOENE~A 70T LA K VRN L7of5R,
DNA # (GADD153 &' GADD45), 7AR h—v & (7 xFv > V) KW
RIESEL (oop 7TV BARTTAIVEKEORDT T S) ITEFRLT
WD BT OFREBUZ OTA KGRI IR A BV, (B 339)

£344-7 v b (F344. Mk, #IH1AE 175g, —HBE5 L) ([ZIKEA 333g 12725
% TiE 300 pg/kg KE/H, TDH%I1E 0.100 #mg/VE/H D OTA 25 L=, AF
i e VRO BA T REL T 0 7 0 — A, OTAERGRGEEZTH, 21 H, 42004,
7T ALK 12 HHBIZHR G2, OTA HGHEOEETIX, IZE5KT+Tbh D
Nrf2 |2 K > THIEADGIHE SN LEE L OBIEA L RASEICEG L TWDHZE
< Di#EfET (GST. NAD(P)H & / ViR (NQO1) %) i ONZHEIAREK
HENCYP IZE G- T 2B FORBNIH S, b0 H 7 EOREE
ikl sz, oW T, OAT, T R U LMK Y U KT VAR —H —
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OTAFHIE (%)
(NaPi-2) 72 &D N7 v AR—F —BI5 1 L OHMIREs v 7 A R %
HET DL X2 By OB OFRBEN OTA EHICXvIH Sn-, FHE
SIX, By MEE RO 2L N BN - Tdh D5 HNF4a e Y Nrf2 (2
L DBEETHRIOMHNEDOTE Y = 2T 4 v 7 IR BIE THREED ZL R ERE A k
L AT AN 2 FRE L. OTA OBBPAMICEG L TWD E&E X7,
(Z MR 340)
UL RAME ML D In vitro 5V & L C e FEIgEE AL R bR i
SRk ©dH 5 RPTEC/TERT1 Hif e 0N HK-2 flifcl, 7 > N B HsR AN H kil
fakkTdh b NRK-52 Ml N b N R OYT » b OFMES R T AL R M4 e 2

Lo WO WO GO O O O W DD DD DDD DN NN O R e
QL O AR WK =R O © ® -1 0 Uik W H O o -10 Ul Wh = O

OTA LA v FaX— g U EERG, B rRELOEEA cDNA 7 LA fiffric &
DIH~SN=, £7-. 7v M 3 mgkg KE/HDOOTA 21, 3 X% 7 HM#E
H L. OTA IZ X2 EOBEL FRIOEBALBRRIZCHXONT-, TLEhD
ETMIBT D8I FREOEE 7 7 A X — AT LTSS, b bolfREsT
NRAEIRET NV E T > b Invivo BT VOFERP K LITWT T AKX —L7po
2o OTA OIEMIL, MEHK., X7 LAY —L##, i35, 2% F bk
OB R B R D > 7T IRER I T 2 & a - RBIC KA TEY . &b
WENKREDPSTZDIEX T VA Y — LN 5T o8B FRBELTh o7, X
7 LAY — A, BEE R X T A G T 2 8E TRBICE, RS
N5HDOROMHIEZIND S DO ENRA LT, BADRBIEIISRDBRT DS
ITHBMEE SN TV, WEEXET 7 I U —85 7 & Ras B#ER
FIFFEAIE S A7, B A b LRI L0 IEME(L S 415 Nrf2 o 7 F UG ER
KEOBILITH BN -T2, ETOETIICBWCHIERRICET DT 7 F
VIUETF YU EIEFTHDHLT REV VOEAN Kb ILES N TWE, B
SIXZNDDORENG, OTA OENAEAEFIZ=E Y =X 7 4 v 7 ThD
ZEERBLTWVWS EE R, (B 341)

[FHRLD]

HH8 M ESDEHELAEZ, 130 X—Y 31{TH~131 —Y 29THE TO~
U ADREDOFTEHE, GEENA TA M) 12OV T, kY A b No. 266 ([Z&

Hoitd e LTBY £75,

pd3 705 OTA DFEN A

RIETEBELZFARDL 2012, pbIKOept-delta~ 7
AR OGE S 7o p5 Bin L2 44 7 ant delta =<7 2 (p53 FEHl opt delta
transgenic [p537*1 % ) p53 K8 gpt delta transgenic [p537], &0,

—®E 5505 120, 1 XiL5 mgkg KE/H © OTA 2 4 BHFMEHIRE OGS
77 RELFHIRMA ORGSR, 5 mg/kg (KFE/H @ OTA & 5-7% TRREEE F1 g o1 7
ICEREMI L YT AR R — A2 580 b, psFKO-KIH ~ U 2 DE K

AL OB X ps3 FEH

Nyl Bt

e~ R XD ENroT-, FT-.

= & 1=TIT
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pbs3 K KO ~ 7 A Tid, #HENE ORME FEGHEIC & B REMIE R O R
b= ZMIADFRO BTz, pb3 K KO~ T A THEINTZTRE—TAD
BINX., OTA OFET L TR b —3 R pb3 K RBRKENEE LT
AREMEZ RIE L TV A B 2 b, (B 304)

(8) EHABRDFT LD

EREW & D -l AMEMERBR TIZ, OTA 25 L= EREWME TITR
HIE OENLRF R R B BIED GO DT, BEEEE S &S DU R A E S8 &
T A2 MR, BRI OER U7 RS A AL, RIS O Z246 M ONKE R
WEELBRINTZ, 7y MBWT, MENT S HE RO 5 HI K
NSO ROEERNRD bz, OTA IZEICBWTAKT =4 b7 v
AR—Z =% L CIREE SN D Z LD RENTE Y AR IR 722
OTA OEMAEMIL., OTA 23N RAME KR O - SO ZANERZ & 5 AT
=F UHERE Y AT M XV MBRNAMNCBIT T A Z L ERET S L E X LT
%, EBEMWIC X s mAEERRICBWL T, KLEVWHETEENRED B
o7 2 () <. 120 B 0.008 . 0.040 X% 0.160 pmg/kg {AHE/H D
OTA #iEEEHREG L7-fE 8, HEKRFIZ Tmpag XX Tmpan DA XY 27 VT
T AITKT D EE OWRD W NS R IES M L7z, 0.008 pmg/kg {KEHE/H D
OTA B¢ 5-HETIX 9 FAH 4 §H, 40 ng/kg AAE/BLL ED OTA ¥ 58 TlX, £7C
D7 ZIZIRME BT 5iRITHEMEN B I -, 7 XICBIF 5 LOAEL &
0.008 pmg/kg AEH/H Th - 7=,

BN - BRAMERBRTIX, (T oI OTA 20572 & B2 sk
E%E%%meﬁﬁﬁﬁwmﬁ@ﬁﬁm_%<%$Lto7/%L 0. 0.021.
0.070 X% 0.210 #mg /kg KE/H? OTA % 5 [Al5@aHI#E 0% 5- L7z NTP 128
5 2 RN AMERERTIZ, 0.070 pmg /kg KE/ B EOHETHET v FD
g (THEENE D iz, NOAEL 130021 pmg /kg R&E/H (GE5 = H#& 5,
0.015 ptmg/kg RE/HIZHY) Tholz, £72. ZONTPHRBROT — & 2K
BMD &2 HWTHET LR, ET7 109 bix by BMDLyo 13,
0.016:1 gmg/kg A HE/H (LogProbit (Restriction : off) ) TH Y ., LFid
NOAEL X W @BVMETH -7, 7 ¥ ZH Wi BEEMERER ClX. 0.040 pmg/kg
RE/H O OTA % 2 fFERI G LofER. IR ZEfE-CHRE oKL, EBITM%

BEENLLNTEN, DADFERITRDO RN Tz,

AEHEFE AT R OIE B, WTN S BERA~DRE L D & 1~2 HimWn
HETilgsnh,

BEEEREBROFE R, Ames R CTIXMHNEMEILOFBIZ b L TIZE AL
NEEMETH Y . BRI Z V2 SOS BB & O FLIE RS A Ie 2 v 2 i s 1
ZEREHRBROFER DT L L E BB TH -T2, — 7., WHLEOEEMRIZE
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WT OTA 78 —A8{ DNA Ullr 2358425 Z £ AVRSh TR Y. OTA 25 L
Tew U AXILZ > S OME, g, BFiEECBNWTHa Ay M7 v A DORER
TG ECThH -T2, 2 A Y T vEA THBILS DNA HIEO&EITHILAIZ L -
THIHIEND Z LA RENTWDS, DNA EE 2R+ REH DNA AkTlE. 7
> MFlE, 72 EN BRI, b RREE ERGHIIZ IV T ETh o7, ARGy
BRI in vitro D DO ORER THROIZM, in vivo DFRER CIXfEMT
bole, /WERERIX, In vitro, 1n vivo TG TH > 72, in vitro DYLEAR G
AR T, L OREORENLIZELNTWDR, 7y MIBBAHEE
O&E LB CixztE, ~ v XIBEENERE LA TG ETH - 72,
7oAV 2=y 27Ty~ (gpt delta) ZH\ = in vivo Bz ER Tl
EIREEE S E A IS DNA ORKBENIB O, ZID 2 DAL THRAET
HNRADRFTH D & T AL O TW e, F7o, FREALICE T D e
RER IR SN o2 ERFEINTWD,

OTA OELEFHMERDAME L LTOA I =ALIZE LT, OTAHDHWEED
K& DNA [ZEZEERHT 20 G0 EHN2 B TUTO LIS EIE R
PERNFE L STV D, B OTA 25 L7z In vivo IZF1F %5 DNA ik
TERGRERIZIWN T, RA R T-ULEIZL D DNA IR Shveh o 7z
NobH, —H, RARTYWEIZLY In vitro X in vivo 28\ T, DNA 10
ErmH ST oHRENH DN, TOHERITIISINTELT, s
& INAMIMED OTA T OTA R & DNABNHKARELZLDOTHH ED
el STy, Bz, [BH] XE[H“ClTF7~ v L7z OTA #7 » M5
L7z in vivo iBBRICE W TRIEEEIZR A T XY U 7k ERIETH - 7208,
FIVARTE IR D H AL TR,

OTA DOIEBEBHEERPVAME L L TOA =X LT L T, MiaEH o
Tl 2o BENIEFRAE, MlafgiEs 7R h— 2%k, BkA h L
A, X har R T OMRBRIKT, MAPXF—E%E0 v 7 FIMREOE, 7=
=17 7= tRNA GiER, E A DT v FUILESE O Y = X T
AT IRATNZALIRE . BATFEO D k2 RIFRBZEHRE SN TN D,

PLEDOFE I Y OTA X% OTA G DNA MK Z kT 5 BAnm s
DAE T2 < M DNA ICER T 2 3E B m RPN AME L B2 5 2
ENZHTHD LWz, €2 T, BBRAMECOWTE, Te MIXT 5%
AFNAY A7 FNCET 5 F0 & QHEACEIKEZXIS) ) CERk20 29 A 2 H
e - 1BYE HMRERINE) OFE X H 2 BE\Z, in vitro B&fsEMER
B CIIBGMECTH 503, in vivo BInmMERER T DNA ~OE#ENER DR S
T BB ANECK T 2 BEEEOE SR ARHEE] B2 &b, BN

ENZE L T, NTP IZB1T D 2 FERFE D AMERABRICHE-S < NOAEL iz
HHL., BMD oI fThenwz s L, TDI 2% ETH52LE LT, (&
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LEE 22

3. EMIHEITHIHMERE

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

(1) BEIZBITSIEREE
@ mikd 0TA B

OTA X, E FTHELZ 35 HOFREWIZ AT HZ ENRINTEY (R 91),

W EHBCAMIC T B I SEBOMERNA A ~—H— L LT OTA Ok
DEF RN ZEICIE A < STV 5 (SR 74),

2001 D JECFA OHEIZ L D & BN 12 0E, 77U 20EH, hFF
K OVHARIZEBWT 1977 05 1998 FDOMIZZ 21 OTA Gtk & s Sz
s F & 3,717 4 O M OTAEEFPHIX, 0.1~40 ng/ml (i KXfE 160 ng/ml
Zhr<,) Tholo(ZH 74, 198), HATIX, 1992~1996 FIZHFIZIH T
OTA BRENHAE S, OTA BRH SN =DIE 184 4 156 £ (85%). V)
fE1% 0.068 ng/ml, FEFEHIPHIL 0.004~0.28 ng/ml Th -T2 (& 342),

EFSA OERFICIZ, 1995~2002 FICHE I NTA X VT, 7 a7 F 7T,
NV z—, AUz—TFT 2, TRy IaAFWNLN ) NIRBIT HEEER 2,322 4
DM OTAEENTLEN TS, OTA OFEHROHPHIL 33%~100% T, L3
J v (RS 0.1 ng/ml) THL, /AT =2—RkUOAT=z—F7 2 (RHIR
£ 0.01 ng/ml) TZh-o7z, I OTA BEOFEXOHFHIT 0.17 ng/mL (L3
/) ~0.56 ng/ml (4% V7, MRS 0.1 ng/ml) THo7-, EFSAIL, =
NHOFER LD, 2001 4FEIZJECFA THA SN R & i35 &1 OTA
BENBAMENICH D LR TWD, (B 200)

ZOHDOBRERREZR 18 ITELH LT,

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

2002 FIZHRN S ANVOEHT A T T R OEDFELD 2 DOEFOF 3
XATEDREFEE 104 420> 6 MEAFIR S L, MiFD OTA BENH LT,
ETORE»SEE FRMLL LD OTA B’ Eh, #iK Z & @ﬂ?iﬁ
0.42~0.78 ng/L., EROEEFPIIL 0.14~2.49 ug/L T, BLBOEITRED B
Rinolz, —HOREMIZEIT 2 FHRE MO 2 HXKIZHXTHEIZE ST,
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OTA OEERM I, 1ffE T 0.1 pg/L X OEMHE T 0.05 pg/L TH-7z, (/]
344)

F U D 2 OOEFEHH D 88 44 DR 72 I oy HERE L 7= fEH o OTA I
WOHT STz, 2/ 7T 2004 4 3 A & 7 IS NLTMRIED 54% &% O
Ve BRUT T - X TTHTT T 2004 4 10 ARSI IED 91%0
OTA BT, MM ZHF., 0.07~2.75 KX 0.22~2.12 ng/ml, FEHJ{HE
ITZENZFI 0.44 KO 0.77 ng/ml Th o7, WHiHE O MmFEH OTA BEIZITH
BERENBDOONTZ, £/o. Vo BBy T - F - ZTTETT T LMD
B OTA BEEN BV L W AEICE - T2, WO S5 s OTA S
OTA EERENHFSN, avT VROV - BT « T « XTI THXITTT
FNZEI 0.84 2T 1.40 ng/kg (RKE/H ThHh o7, OTA OEHIRAIL 0.1 ng/ml
Tholo, (M 345)

TNEBF o TT ) AT A LAMNO 2HXIZEBITH 435 4 Dk MMisEF O
OTA BENFHLNT-, 2004 /£ 2 iz~ - T« 7T XA 2005 4F 4
AR 7 Hlz~xZ /v R FATRERRSNTZBIEOZE 63.8% KT
62.3%7> 5 OTA B &, EHIEZENE 4 0.15 ng/ml % Y 0.43 ng/ml TH
72, OTA OKHIRA X 0.012 ng/ml TH -7z, (B 346)

RV o MR G K OV O 2 Ml T, 6 A5 80 R E T 239 4
ZXPEZ 2007 A2 7 A KON 2008 4= 1 AT, IiEF OTA IRENHIE S -, &
FICHET AT — bRy, BT TR Ny ERr a2 v EE0REWEOBIUN
by s X0 2 < MRS TIEER R, 70— ROV OB R B
L0 %hot-, OTA METEEIZ. WTFHOMEICE N THAMICHNTE
OB PABEICEL . BEROFEHTZENEH 0.13720.013 LT 0.312+£0.034
ng/ml Tk o> 70, FEIMIE IR EICHIEZE M OB L 2T b o7z,
HH OTA REO S EEIZES O B 5 O O RIE THIE Sz 1.496
ng/ml Th o7, By CIIEH, £FHIzH (15 i) o1+ OTA &
FEBRN (96 k) ROEAN (8AK) ITHTHEIZE) T2 (3 /] 347),

AZRAL DY = A ZHTTO 9 HIX T 2008 4E 3 HvD 5 HITHITT 279 4D
B bRz L T OTA IRE AT 72FER, 275 412 OTA Mk S 4L,
EIEIE 0.86+1.07 ng/ml, 95 /3—% » Z A /LfEIZ 2.51 ng/ml TH-o7z, I
b OTA IREICE LA KR OHBGEITR O SR o 728, 18~29 %, 30~44
N 45 UL LR A 3 KT S b fiE OTA B IT 45 ikLL = >18~29
% >30~44 FEDONET, 45 Ll B 30~44 D 7 N—TF TITABEENRD LN
oo (B 348)

ANRA T 2008 4E 7T Hv D 11 AT T 168 £ DB LRI FE S h
ZRBR TR, AR ERENDS OTARE Sh, MAES OTA IR D)3 1.09
+0.95 pg/L. JEFEHPHIL 0.15~5.71 pg/L Th o7, BMEO 2 otk X v iy
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OTARHI & ()

HOTA BENEVMEAIZH > T2, (2] 349)

*18 BEFEOMERA VS XL UARE

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

@ FRA0TAEEE

TR D WHITE T EEZ AW T, JRPO OTA BEORIENAIEEIZ/R D | JRH
OTA B L OTA I &#FEIZHOWVWTHEINTWVWD (F19),

AZ YT T, 414006 1 BHOREZERL, OTA BRESFHILNT, RF
OTA O HRF 1T 0.005 ng/m] T, fHE D 38 Mk 22 MIAHIZ OTA H3 %
HEN7, B Sz OTA OREHIPHIL 0.012~0.046 ng/ml TH -7z, RIE

BRRBE 3LDOREFR-E A, 2 TORIC OTA B S, fEfEix
0.140 ng/ml TH~7=, (B 351)

BET 30 Hif 50 &4 2 xtgickzE Xz Wi h—2 1Ay hAZT 4
NER S, BF, MKELORTO OTA ZHETSHZ 1LV, OTA OER
mEEDNA jVHﬁHk@%@ﬁﬁH&‘%mm Mg LR B 4G 30 Eﬁﬁ\ %iﬁ
Bk B A IRe B OVGRIBR I 1B RNT 1 RIS 4L, JRIZEERAT H L OB IC
iz 1|, 1 B ﬁh@éhto@mmﬁiﬁm\mmﬁoF kmf%h%
#10.001 ng/g. 0.1 ng/ml XX 0.01 ng/ml TH-7-, OTA B EIX, FHL T
0.94 ng/kg (AHE/H ., #ilHIX 0.26~3.54 ng/kg KE/H L #iE Sh7-, RERBHLE
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OTARHHE ()

30 HRTZ & 2 TOMBRIENS OTA i S, OTA BE &
30 HAZ

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

(XRABR B A5

0.15~2.17 ng/ml K& OkBR 4113 0.4~3.11 ng/ml Th-o72, R 50 #
R 46 MRS OTA 23 S, £ O#iBHIZ 0.01~0.058 ng/ml TH - 7=,
OTA fBHu & &

PRH OTA JREE ISR B GRS B iz, (B 352)

2003 4 4 H

WY —D 3 #1505 XTIl EH 88 4 DR OTA

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

FHIREEEIX 0.018 ng/ml, #
3G L, 1 HFIC
ST, Wb BLMIicEIX

A2 8RB OTA DS S iz, IR 0.038 ng/ml,

~0.105 ng/ml TH-7=, &

O#iPHIX 0.006~0.065 ng/ml Th -7, WIS
BUFHEF OTA R, fho 2 HFIZHTEM»N
RO BRI T-, (B 353)
2004 4F 11 AIZHAN NAN (a4 T F) OREFENLERLZIR 60 MK
Z DFiPHIE 0.021
=R 1E 0.02 ng/ml TH o7, (8 354)

AV RTND 6 HIXK IV otk 50 4. Bt 45 L DEEF 95 &4 DR % 2007 4F

DA KN 2008 FEFOEHICEH L, OTABELZFHRLak— M AZF 4 NE
fith S A7, Eﬂ;ﬁ ZHARTAE O OTA T HFFITAEILEL,

PEFEIZ K DEW

FEINCOHRFED Hivlz, MR IX, 0.0024 ng/ml TH o7z, (B 355)
x19 BEBORFAFIZEXIUAEE
o b PR R HEPR o s
4 o PR BRHIRR g e (ng/ml) e S
H 5 (%) (ng/ml) i
(ng/ml)
AHIT 22/38(58) 0.005 0.012~0.046 (&R 351) 2000
E[E 46/50(92) 0.01 0.01~0.058 (&M 352) 2001
NI — 2003 54/88(61) 0.004 0.013 0.006~0.065 (£ 353) 2005
RV RN 2 2004 42/60(70) 0.02 0.038 0.021~0.105 (&R 354) 2006
( LOQ
)
VA 2007 % %4 48/50(86)  0.0024 0.021 n.d.~0.062 (&M 355) 2012
2008 & 42/50(84) 0.016 n.d.~0.040
2007 %4 BV 40/45(89) 0.023 n.d.~0.071
2008 & 35/45(78) 0.016 n.d.~0.039
@ BIELH0TARE

B 2250 OTA OfHS |, FHTHE S TWD

JECFA |[ZX % &, 1988 FF02 5 2006 - F TS S VZRRIN 6 2°FH, 77
U 20E, 77V ENA—RA N7 U TIZBT 5P OBEREIL. 1
2 11%~100%. T2%~87%. 4%J% T8 2% T o7=, (B 198)

2002 4@ Scientific Cooperation (SCOOPTask 3.2.7) 292k 5 &, & k
DR 324 BIK (KA, A X VT, /AT =z—, AUx—7T>) HO OTA

29 EUMMBEIC B 2 B HE/&H OOTA 7 B ST A
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B O#PHIX 0.01~0.24 pg/L. fHeEflld 2.35 ng/L, “FHMEIX 0.09 XiX 0.18
ug/L30THh - 7= (S 52), Do A %23 20 12~ L7,

R—T 2 FIZBWT, 1998 4F 10 A5 1999 4F 4 A12) T T 30 A&t
DO RHRO MK & OCRFEL BRI S I, OTA EBENHIE Sz, BRI
BEROEFIZBWTZENEH 0.02 T 0.005 ng/ml TH-o7=, IO OTA
X 13 MR 5 B2 b Su7e, REBLITE k3 2 RFLF @ OTA R I
X, FHLT0.0058 THY, YLl ORME, RHEMES & AT O OTA R
FEICHBENBO b Z ERMEIN TS, (B 343)

AXVTT2007H 1 ANS 6 HETIZ 1304 (A X VT4 924 KO #
U7 EEETROA384) OITELAMEERRIZ, SWEIMF L OFF O OTA
AT o — M X DBEERHARONTZ, RO I WHIBRIKD 99%12
OTA 2N &, ¥ HEUEFEZE1T 499.8+553.8 ng/L., #iPHix 84~4,835
ng/LL Th o7 (KRR : 25 ng/L)., REFLH O T9%I2 OTA 23 <4,
R X 10215.6 ng/l TH o7 (RS : 0.5 ng/L), W9 11D OTA
BEIZBNTHA XV TANEAFZ Y TEETROANEOMICHEERZIZIA LI
Rinotz, SWHEIMH OTA JRE & FHh o OTA JRE & ORIZHHBIERE D b v/
Do Tehy, FLRIZ OTA SR SN RIRIZE N T, WM OTARE & &
WL R OVEEFL @ OTA R & ORNCIEOABENER D Hiviz, S W iEriin
FIEENDHEEI SN OTA Bl EIXZ, 1 Z U T ANEA & U TEETROAI
BWT, T4 1.02+1.20 X1 0.87+0.78 ng/kg IKE/H Th o 7=, KA.
V7 KRR B RORT A OBREE SV OTA B IZFREN
BN, £/ KA., Y7 b RU 7 BHROFIZHEENSKERINS
HMOERE & FLh o OTA BEEEICHENRD bz, (B 356)

RAYD2H8H (JNVETA -T2 AN T 7 — LU R =—F—H &)
T 90 4 DLMEN S RIS, OTA BENHITE SN, FBHLO 50%LL E
IZ OTA M & (BHBRS 10 ng/L), OTA D143 K O H & PH 1
JIWVETIA -T2 AR T 7—L U TENEI 24.4+-21.1 ng/LL KT 10~100
ng/L, =—X%—% 7 TIIENEN 14.4+15.1 ng/LL K X 10~78 ng/LL TH
o7z, (M 357)

OTA Dt MHAA~DOZUWIE, ATP KFMHED b T v AR — 5 — T 5 HD Al
Ms 78 (BCRP) IZX0fhirasinsd Z ERmmeEinTnsd, BCRP I,
bt e EOREICEWT, AN E ISR LS FEEASCERBEY O T ~D
STUWAMZES - L TW5b , (MR 358, 359, 360)

30) SEEEITLL F D 2 >D HIETEH EN TS - OLODLL FOMAEICLOD/2ME %3 H L T %
HH L, LODE:LOQDIZHIKIZ OWTIE A RE CHIVITRIEME 2 W54, I@LOQLL F D
BIRICLOQ/2MEA# W] L C 2B L= 5d
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EOLEINDE « HARFLSHEMHAES
OTAFEAfE (%)

20 BEPOAIS XD UAFESE

Btese g o OTA B

=4 798 1.5 (%) (ng/ml) =353 (ng/ml) SIASCE WiEF
(ng/ml)
AV 1998~199 5/13 0.005 0.0056 0.0053~0.017 (B 343) 2006
9 (38)
AHZVT 2007 45/57 0.0005 0.01 0.0011~0.0751 (B2 356) 2011
(78.9)
KA > 46/90 0.01 0.0244 0.01~0.1 (ZHR 357) 2013
(51) 0.0144 0.01~0.078

@ OTAIEK RBONA AT —H—

R B2~ A 7l aTd Y Lrd B BRI M ek b B L
“C%’cﬂ:éﬂfb\é BENLDO OTA F&BXAEWMHUKE L THONS T =
=V 7T EDLR KRR O E MM E ™S JIE (chronic interstitial
nephropathy:CIN) £ 404, JHK OB 5272 CIN B3 60 4 & O 40
oM OTA BER N B2-~A 7 uru7 ) U RENIE Sz, mH OTA
B IRK AR O CIN B I2R W CTREFH R ORI OB 5237 CIN BE LY
ﬁﬁ <, Ry B2~ v a a7 ) URER, WERIZHD 5T CIN BF

BWTRFEE L AREIZENSTZ, (B 361)

Eﬂfﬁél PHERBATE CONTEAROBEHEZHL2HIT, =V 7 MNIE
WCHREBL & LR oI iE F & OEEFL A O OTA B N FHLIR DR B2-~ 4 7 1
ru7 U RSz, 50 A OREERT 36 44 (72%) OIIE K OFH 15
OTA 23 ft S 4v, PR EE K OEYER 221X 2 4112 4.28£3.97 ng/ml K& T} 1.89
+0.98 ng/ml TH -7z, MIHFHIZ 2 ng/ml LA ED OTA 2 S 7=3LRIX
MiEH 2 ng/ml RFOFLIE LY, JRFP B2-~A 7T ) U BEROMET
/1/7 /W@ithﬁé SR O REAREICE P Te, ZEER VAT 4 /7

T HTORE R, FLIRIMIEFR D OTARE L B2-~A 7 u /a7 U REIC
iﬁ*ﬁl%‘éz’» &b%%wto (B 362)

® 0TAIEK REBEDHT

Rz 31 D&M D OTA OJEYLERE, [ff OTA JRENH O OTA HEEE
&g, BFH00HE OTAEBIREN L F O OTA % E TR E L5 /M
VT 2002 £ D (SCOOP Task 3.2.7) (2 STV 5, BN 13 2 [EH O b
32 H. 18,699 MRIKIZHOWT OTA RENTHN LA FER., 48.8%IT1H YN
FHOivlc, BFKLR OB 5,180 ik 2,825 ik (54.5%) |2 OTA 2%
S, REGIPHIT LOD~8.7 ng/kg, F¥I% 0.294 pglkg (5 HEGMH I
0.484puglkg) Thotc, ZDH 5, KIZOWTIL, 63 KT 4 KIK (6.3%)
(2 OTA M S, BEHPHIX LOD~1.4 ng/kg, V1% 0.217 pglkg 2 H %5
MR 0.725 nglkg) Th o7z, (B 52)
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t h~®D OTA OZEFEERE L TROLBFIEDE WO IFXBFE L OEHHER G T,
BRD 44% % EODH EZZ DT, HWOVTYIA U0 10%, 2—EB—71 9%, B
— VB T%, 23T NE% ThH->T2(ZMH52), SEMIZHOWVTIL, SHED OTA
o EE AR L7 7 Z O FIZmE L O IRIZ OTA {GERNFED I TVWD
(ZH 89, 107), F7=., MT@EICEWT, Bk DO NLDORKEIC P nordicum
HIZX D OTA (54 #E STV D (B 65, 363), LL, HEMEIT LTz
F T <BIE, MRk EL L BT 2 oMk TilEe Fo OTA #a:
FEL<ERED 10%RELRLAEELBXA LN, FEALEE NMIBITD
OTA ZZ<FERED 3% E M WHER Lo T2,

RRINIZF1F 5 OTA D5 Y 3EHe K OWRIN 4 [ O & S B HvE 2 212, OTA &%
BHERHZIIF Y L O LS . R OB A, IR WEREE, BE—r, T A
LBREWE N 7 b —> ¥ 2 — ADF 7§ H O 5 D75 Y SEHE J CERGE 2 W
BT, 42D F VAT LD OTAZET S BEEDHEFH SRR, RADEE
FIZBT D2 OTA #BEEIX., 2~3ng/kg (KE/H ThoTz, @Y A7 D
HEE (975 /X—® %A )UflH) TiX 6~8 ng/kg KE/H D OTA #HE L 7
n. —HEEICHE TS L 40~60 ng/kg KE T - 72 (K 200),

RIN 6 23E L 0 it S 2,712 BiR o g K O iE 10> OTA ¥
DT 0.34 pg/L (9 BEEMEYEE)IE 0.35 pg/L) Th-o7-, IfiEF o OTA
&2 AW T Klaassen IZ XA EABDIC L EHE S/ OTA ©— HEEEIX
0.41 png/Ll~2.34 pg/l Thote, RAY, AV —F UK/ V7 = —TlEm
HOTA BENSHEF S 72 OTA HBHE X, OTA (5YL3ERE L EHE ) D HERT
Stz OTA BREL VIR oTo, —FH, AL U ROHEEITZE O3 OfESR
Lirol, (BZR52)

2002 2> (SCOOP Task 3.2.7) OFHEMEL LD | FIEIZEIT D OTA &3
SBEPHEFTENTWS, HESNT-E FORH 324 BIKDOFEEE LV . 9
Wo—HORILEBEEZ 600 ml & LTHEHTE, ARICBTZ2HANL D
OTA %3 < BO#PHIL 1.00 ~24.00 ng/kg IAH/H L7272, (BIR 52)

2007 =D JECFA (2B W\ T, BINDOEY) OTA 15 GUREE K OB B EN G |
BHENPOD OTA ZIETBEITIB L Z 8~17 ng/kg (KHAA L HEE SN, K%
BOBDRIKIZEB T 5 OTATBREL UL 5 uglkg LN CTh o7, (B 198)

F U D 2 ODEIEME D 88 4 Dfd 72 B e HERE L 72 ik th o> OTA ¥
DT ENTZ, o 7RI ENIT LT, MRiREEE IC & 3 2> Ao/ MHE

3 OTARE < B ROHEFITLL T OKlaassenlC L 2 FHEXNS AV b,
Ko=ClpxCp/A=1.97Cp
Ko: —H#EHEZE (ng/kg tAFE/H) . Clp: mifEr V77 A, Cp: MIFEOTARE (MJEOTAR
ELR%EEINE) o A EWTFRIRIEE
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BUZBA+ 27 v — MRS EM I, ZWE. KR LS RERE & g
® OTA REDOEBAHTONTZ0, ALNRHEEIEALN R, (B
345)

kLo o # a7 e OV T D 2 HilE T, 6w D 80 ik k TR E
2394 X RIZ 200747 H K OV2008 41 A2, MK ERE S 7=, Breitholtz
DOHEF (SR 364)32% FVCIfiE s OTA B X 0 #i Sz OTA EEIED
#iPHIZ 0.0144~2.005 ng/kg (AHE/H |, FHIILAH R OCEHIZEN £ 0.182 &
11 0.408 ng/kg IKEH/H TH 7=, (B 347)

ARAL DY = A ZHITGTD 9HIX T 2008 4 3 HvD 5 HIZHIF T 2794 D
BHbMiEZRER L, AR OTA OREELBREZFTHL5 A TEFICHET
L7 — EREBEINTZ, OTA REENDHEBZLNIE Y, RT714 7V
—Y . B AAE T EORNERE S MET OTA BEICHBIIA LN -
72, Klaassen OHEaH=NA2 H U T OTA IRE NS HEGE S vz OTA #EE
1% 1.69 ng/kg RE/H TH V| BECEMHE X OSCIRIC L 2 & 5051°FEE OTA 15
Yeg s HHERE Sz OTA HEHEIE 1.96 ng/kg (KHE/H Th - 72, (B 348)

ARA T 20084 T AD 11 AZHNT T 168 44 D H 4ein b IfLik 2 FR B L .
Mg OTA & 23 E & v7-, Breitholtz X% Klaassen OH#EFH A VT
HEh7z OTA &I 1.47+1.25 X% 2.16+1.88 ng/kg KE/H TH 7=,
AWM IcEE SN, BRLEEFEICHET LT 7 — MERZREIC, B
L WBE, B—, UA UEEET 26 DRI NV—T7 L IE OTA BEIZS
WCIRYRMENT 23360 S A7z, FPEO R & M4t OTA JBE & OMICH B 72 BEf%
RO LNT, FHOHIT OTA O&EF TETRA 2BMICHKT D LB 27,
(ZHR 349)

(2) EFWE

OTA X, " b o MFIcHELNA NV EEHRERE (BEN : Balkan
Endemic Nephropathy) K ONdL7 7 U h O R K EREEE (UTT : Urinary
Tract Tumors) DOFEIEIZFH G L TWD AIREMED HE STV 5, BEN OJR[Al
TSI T WS BREERRIAI E LT, OTA DIENIT/NRICIBAT
LU= ) AR V@Y (Aristolochia clematitis) DT DSy TR AW
BThHor7 YA bMax7T OB, RAALR D B H T KITR H L7250
IEBRIEAEY) (ZRGERRACKFEE) OB, U 1 )V ARG O A REME
FF o TWD, (B 365)

OTA Dt MIIBIT DDA HONTIL, 47 FHIERLS 720,

32) Breitholtz D HEZF L

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

Cp : MIEOTAEE (ng/ml)
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D NILHhURTHEEE

BEN [IZ@mmee hOBFHE CTHO . SAD L EERHERNLD X =2 —
TIBWDORA=T e~ )Y =T TAHIT, /a7 F7, v—~ =7
KOV L 7 HUB D A BAEIC A2 B AL, PR sk Fs B3RO H v T
%5, BENIZ. BMEL Y LPEICO0CE< AL, Bl 11s s an<
B, FEEHEEITLMEDO TN E VD, 1950 £ DORIFE DO FRERIT 2~10% & W&
INTWD, (B 366,367, 368)

7 a7 FT ORISR B CTHEE S 72 1975~1990 FE DIz E 1T
HEBEFE DR T 41—/ RIHEORRTIX., MERIT 0.56~4.4%Tho7, I
IR OB R A BILD, (B 366, 369)

BEN (%, B tHEZHEMIBON L OO EAOERICRIEN A LN D, A
FDONWDEMOIERIZH DA THRIEZ DA DNRN T —AN D5 2 L3 HiE
HIE OO L D TH D, =2—TRATETIZBIT DEZLMNE LY, BEN (12
RICEZ S HIE L, FIRICEGHNIRIET 2D H 2 P BEMETIE RN
JE IR N5 L TN 72 WIS & JB R 2 R U~ DB E T HRIET 5 2 &2
IREIN TV (M 366,370, 371),

BEN (232 fER T2 < | FBIEFEE L EIC 30~50 % T, I 10~19

@%%@%E%%éﬁwﬁwm I BRAR AR AT RS T R e oD B RS
@@Dk&, FoUT B S 7 TRV AR 2 £ 5 /& i&@ﬁ@@@#*ﬁ&&
U%%%@%ffkw\@o<@@ﬁbf%whﬁ ICEME LEARRIZED
(ZH 365, 367, 373), MIHER & U CIRPICH X7 0 BEED R S v, JRIE
MEDORE DIF, AlNA OGNS, EITITELS, EMOBEEREOEZ, B
2%, BRITIHKOETIZ O TEM L, BEIBMEL L, KREIZITE
HENSBICEA T 5, WHEZIICIE., EBALRMERZE., &R & OB %
BRURIGZE & 12 R A0 T BT M 8 FBOE QNI & R ' D 5540 M OVEAL 35RO b B
(BF& 374, 375, 376), IREDNRAINZEAL DA DOV TR, EARME ., &

i%%%&%ﬁ%@:MN@WIiﬁf@&*%T%@%éﬁW%ﬁ3%)

O RIE R P OREE B o ERES O AMEE ) BEN BETEHWI L&,
it\ﬂifﬂ%%bfwﬁw%&ibﬂiﬁy%ﬂﬁ IZBWTEWT & B3H
HINTWDH(EM 373, 375, 377, 378), 7 07 F 7 DA IR I Iz BT
PRI EREDS A DB, MR AZH L TORVWHERD 5.1 5 Th - 72 (M
379), HEMEREE O 5 B BAT BRI SESI 95% & b o & b EEE T, R
b B I IERI O 5% TH 72, 1970~1997 FT_XA T T — N OUWIRE
B¢, BESREIES OIRFE %172 766 BE OMAER RICB W T, ZhbiEE
DFAERE T, 2—T2AF 7 (A7) ORTHSHRMEE L O Eetko
b DHIE D DBEDN 68%, TNLIOHIKD 32% Th -7z, LIHEIZBNT
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PSS AR FE IS D o Ty TARIPE BELSES 0D 56 A A R 1R\ 1955 26 8 il o0 ;R T
13%. JATIHAZLIE L TR WHIEE TIE 2% TH - 72 (S8 380),

TS OERIRFTERE BT, L HUIT I IS B AR RV MR A S T
PR IS FEIS OJR RN ERBE BRI BNIEL b o> TWAH Z LA RB LTS, (B
378, 381)

Q@ NIVHVRLTRBEEFT VT FFIUA

BEN ORI E LT, {ERSNTEBMEZERT 52 L1285 OTA 43 <
BREWZ ERETF 5N TW5D, BEN BHE OB I T 2 % B F R %
B, OTA 285 L7277 % LTz Z & R OVR IR 23 itk & AEpE S LD 3%
Mo OTA (58 Ll B E T b 2 Hikl & A HIBERAYICE 2> T p Z & Al
TIRNLHE L TV DR OEROIMEFRE2 S OTA 2 S, B RN L%
L TCWZRWHIE L D BEEHFIICABICERE Cho 1 2 LA I N TV H (&
R 370, 382, 383, 384) .

1970 I a7 F 7 XX T NA Y T OJEAIE L5 i TERE L 7 Z 0
B O OTA /G Y EEIE 8%~9% & . A HIRAA LI L TV WHII DK 3% &
LR 2 & HfE WS TR RS BTz, 1980 4 3 AvD 4 Bz T
2= AT ET OREFEN LI LT DR K OELIEEE W e WA oF R
HENZEN 395 KT 202 MAD MR I S, OTA BENHE SNz, J&
TIINZLH L TODRTIX, B T%DRED OTA BHETH Y . ¥ OTA R EE
1% 7.6 nglg. KNIEEIX 40 ng/lg THo7-, JATHBEE NN 2 WA TIZ, OTA
B ER1E 5.95%, FHIEEIX 5.4 ng/lg, mAREEIX 8nglg Th-o7z, Z Ol
DO HIRFRIL 1~2 nglg TH -7z, (B0 384)

TNH VT O BEN BEDOZ VT O 2 X T, 20~30 O EREAE 19 A
ERBICIDAR h— AV E ATy NAXT A NERSNT, B2k 5 0TA
EHREIEL, BHEBRA (0.07 pgkg) 75 2.6 pgkg, —HEE DO OTA EHLE
1% 1.86~97.2 nglkg IFEH TH -7z, (B 48)

TNAHVTOTTY iR LIRS MIKIZB VT, BEN L IbRERIESE,
FRIZB i & RN OIEE & ORI, EPEEMERRO blc, ZREND%R
JE MR T BRAOICFEBE 2 0 . BEN & WAR 2R RIEE O RIEICARBI 258D B
oo BEITLMEETFERICE L, FRERTESGRIEFN H DM BRIz,
& 5 M7 DA TIX, 100,000 A247- Y ORI L7Z3E AT, B da L OUR
B CITBEME 43,5, &M 74.2 TH Y | BEIESICOWTIE, B 88.7, &
" 24.6 TH-oT=, (M 377)

OTA &g & ofE X, 77 U AdbEcdb b snTnsd, Fa=U7
IZBWT—EADMKEF OTA OFREFPIX. 0.7~7.8 ng/ml T, EHEDOEE
EHRHTIL 12~55 ng/ml TH -7, (B 385)
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PLED X 51z, v d VR E O R R 238 ik & 2 LAk o #ilskiZ 317 5 i
B Z T 52 Lick v, Nl Ui RBIEDTAE L OTA HiE<
&L ORBRBRPHARLNTWD, —F, BRI TIL, OTA [ZX 5850
VHYNZ OMOHIK L U LN > TWDH D, ZOHIgIC T A4 D OTA M
FEIZIFBAE 72 BEADN A LT, R IR & [F CRE O OTA i HiE
23, BEN O WEA TRDOOLNTWD, £-, BFENDL DI ED iR
EWHIRIZIBS W TH, B Fo OTA MHEEIXT v R & AW KRGS &
BT 2 07 & h 2HAT ERWZ ENFRRH I N TWAH (M 321, 376) , &
HIZ, OTA Z#5 Lo~ 0 RIZE1T 2 Bl 0O 38 Az 5L 1 B Bt ' 21 4+
M CHLDIZK L, B FTIEBELZLWIRKETHY, 72, EH LR /MEN~
U ATITIRME ERMaTH L0k L, B FTIEBIT EEMRTH D, T
X9, OTA 285 LT o HWEICALN D EIEON A LB F@ BEN (ZBSH
U7 B D D3 A TIEFE AR K OFERJAARIZ i E NS A B 5 (B 376)

— 7, R IR S IR % OV O R O JR I BRI & BE O BE D HERELL
T BN DML Z 32P-RA b T ~WETHAT L7ZFER., 60 o 71D HH 30%
DHEFEIC C-C8-dG-OTA Z &, OTA IZEH# L 7= DNA AR B H S iz o
2L, RO@TRET H7 U A ha X7 I Lz DNA (RS &
NIph-oT-(BZH 386) . 1> T, BENIZ OTA M S 05DIE T b - T 5
AHEME H R E TX 2V (ZH 387),

@ NIWLVAVRALEBEET IR COXTESE

T, 7Y A SaxTEEN BEN OJFKTH 5 aIREEIC SV THE ST
%, BEN T@R® 515 BAE DR REA B2 K OHLRRR B2 RIC 7~ ) AR
VB OEMERHRICEIVEZAZT Y A M TBBELEITHY ., ALy
W O/NEMZAEBTL WD T~ ) AR Y B OFE- 0N /NEIZIRAT S Z
EIZEV/NERNT VA MaXxTERICHE RN T BEN OJFK L& 7> T\ 5 A]
REMENFER SN TV (BB 388), 7 A hu T HEIT., BN, BRAM, &
BFMELZAET LI ENRINTEY, vAAXRZ A RN —IZL TV X
ka7 EEA DNA ICHEA LT U &2 T 7 & 5-DNA (MR O 1E D 22
. 7V AKNTZZL-DNA FHIHEH BEN HE O BB M QR B 1z A3 A
i EnZ . TR NI TERAFBRNERDIRE ERENABEICHALN
% pb3 BERARY R, BEN BFE OB E L OIRE ERENATHR LN

33 NTPIZEBIFT AT v FEAWERERABHERBROEERE, BEELOBBICEES2FRLET v b
DI EEOTARE X, ERNDAHETH - 72506512 XL 521 ng OTA/kg (AE90 H FEFRERIZ
BV T258.2 ng/mlTh Y . FHBROFKNAHEDT0 ng OTA /kg A & ClL944.7 ng/ml T

7,
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POSEHEANR MV EBHEL TWeZ EENRZOHB L LTET LN TN D
F® 369, 389) ,

JE A5 R AEAT TR DO E D NG R ORI L0 | KEEPED S BRI F R
KRFEHFEBET IVNERKRL, T ik, BEREBEICKREREGROH S 7 b
T 72 OREITEBE LTS Z &S, BEN OJFRICITER DK
PMEHL TV D AEELZEZ LTS, (ZH390)

728, BEN IZBT2MEICE (W FI T A, BHE, #h, BL %) OFK
FIZOWTIE, 2 FERIOT7 ru—T v TR THEREEN RN EOREND
% (ZH 391),

(3) EFCHEITIMEDFED

4

OTA DOMHFIREIX., & MIBIFT LTI BEDEHTELNAMA~Y—I—T
bHEBZEZBND, 2001 FD JECFA FHIICH T, BRINZH L ET 5 16 M
ECHEM S NZEEFRECLVEONTZEEE NS OMFPEEIL, 0.1~40
ng/ml ThH -7z (FKMHE 160 ng/ml ZFr< ). EDHEDOEKIMN 4 EEFTe 6 7>
E oA TIE, OTA O #EE X, 0.17~0.56 ng/ml TH Y . WHOFHA &
b U CL iR EE OE S BAMEIZ S D Z & AR LT,

OTA Ot h~DE|F < & L BEN KU RERRIEE & DR 72 BEIZ DU
TOFMIZ, 7V A a7 BEOMOREER LILIZ, OTA bZhbot
FOERIFOEK T D RN REIN TS, L, OTA #Zibt |
DR DOIERIE L 5wt 5 2 L DO TE 55 BITE LTV 2R,

HENEICE T HETHE

(1) FAO/WHO &R B SAMYEMRZE (JECFA)

JECFA 1%, 1990 12 OTA OFHliZ ML, 7 #2125 90 HFIREEE S
ABROFER, BIROBEER TR b=/ gt E (LOAEL) 8 g /kg (KH/
HZARMLE LT, AiEdfRd 500 (FiZEKk OMEAZE © 4 10, LOAEL OfHIC
fEo38M : 5) ZHWT, PTWI % 112 ng/kg REHAA & RE LIZ, 1995 FEIC 2
@ PTWI (% 100 ng/kg (RE/E & BT A INT(ZH 4)

JECFA (X, 200142 OTA % FaFfli L7z, OTA O30 AAERAFEFIZOWT,
BIEEEER. EEEEEERSEORH LW RS RE S 223, /il b2z n
o7z, OTA OB FMKLOFHED AMEDIERETFIZ oW TEmEME K OB REE
DR LR SNTEN, IARHOEETH 72, WL OO ILIEBWREIC
BUEHECTOERECHIBEMEN, B MCHEKRICEZV YD LEZD
L. PTWI % 100 ng/kg RE/EICIRE X BV o, 72k, ZOMEIL, EPAICKD
BEZMEOBEWIHET v M2BIT S NOEL 2Z2W9 2 & 42%% 1,500 IS4+ 5, 2%
MR OB TEICE T 5 OTA EREFAAE L V. 5 ng/g UL LD OTA 15YAEE 1T
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ZIEI 1.2% K% 0 0.3%1F NZ 20 ngl/g LA ED OTA {GYBEE I FNE4 0.3% )%
W 0.05% Th-oTc, ZTNHDOT —F KOME O MEBIEZFKIZ, BEYEO
BN T ICE T 5 OTA HHMEZ 5 XX 20 ng/g & L72GA ORERLEZ &
B7e 5k O CRMI L 72/ 8. 95 N—k v ¥ A LicBiT 2HE OTA BIE
X, FREN 84 WiT 92 ng/kg RE/RTHY . WINHLHITO PTWI X 0 KW
ETHo7-, PTWI U FOEBREIZOWTOHLNRY 2730 EEZ2 5N
oo (BZHLT74)

2007 F0 JECFA IZ81T 2 HaHli ClX, OTA OFmMAERETF SRET S, B2
bR~ LA MREGESE O FEBEEEEROM AN S MBIz, OTA @
DNA ~DIEAIZ W TIE, OTA Xix OTA DR EHM A EHE DNA ICHAREA L.
DNA IR X » CTHEBEMICEGEEN I T 5 & OFEHUIMGE TE o7
ZEED, ZHETRESNTWS PTWI @ 100 ng/kg (AE/AZ 84 5 Fl2#
FIEFILUT 2 ST, U 273D 7= OB INERZ 55 7-9ic JECFA T
IZ. NTP ®7 v s OTA BN AMERERT —% 2 H T BMD LIk b, E&EW
7RI A2 S5 L7z, R B4t BMDLiofEIX, BUATORIME 70> TWDH 7 HI(Z
Bl 2 BEHM A6 & L7z LOAEL 8ug/kg R&/H &bt L, PTWI RED 7
WIZZHT 5 POD & L TRWVME L X722 6220 o7, (ZH198)

(2) ERENARRHEE (1ARC)

IARC T, 1993 F2 OTA ORENBAMEIZ SOV CEHi 21T > T\ 5, (B 3)
OTA ORAFEEGIZL Y ~ 7 A DOMERETHFHIIaNEE O3 BB L |
W~ A EHERET »~ MZIUNT, R R K OV e i 0 8 AR BE RS A3 EE N L
7o OTA 1. WL O OEMWFEICB T, Bk, BREE K OREmHE M
iR LT,

t MZEBWTIE, OTA Ol <{FEE L Vv o AFORE % & Zi1bd BEN
EDOBHEMEIRIR SN TWD, 2l UG TiE, BREE &R B ET
HMABRLIFE LTHALNDEN, ZIHORBFIZE TS OTA DI EED,
BEALTOWRVWHBEOMPREL Y GholzbTo@®ENHDH, LvL,
OTA Ot NMZBIFDENA~DEEIZOWTIE, FIFATE28Y 2T —X 1%
Wminolm b Sz,

PLEX V., IARC TiZ OTA X7 v—7 2B (b MTxt LI ANMED FTREM: 2
b5) LFHEiE iz,

(3) ERMEMZTEHE (EFSA)

EFSA X, 2006 %12 OTA OF i =%/ L., LA FOEEEARL WD, (B
% 200)
VI OE LR T — Z v 6ix, OTA (I, N0 B EORFEMIRIZE T 58
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(1

BB FB M OVBH g A D FIEIZ RS- L T WA ATREMEDS RIB S 7=, LvL, 2h
LEOEFET —HIIRZEETHY, OTA Pt MIxF L TEIEEZIER & L2 N
IMWOIVETH D T DT o Te, BB AMERBRICIE W TIL, OTA 135k
SN2 TOEMRICEHEEZ R L, R0 78 EREE K OHEITHEBIE 237575 L
7‘_0 BEEOREIIHARKGFEN TH D, OTA NEEHMICEET 5720, 4
E<EFEWIM & MBI L T,

L)U:O)%Dﬁ Nz, BOLOMENG AR A 72 B EEIr N DNA {5
FOELEEE LTERDLNS OTA @ﬂﬁé:/)b\“(\ FHRE DO ER LIRS 3 BY
HLTWAD ARSI RSNTWA Z &, £, OTA-DNA A D f i oAb
HORIETE THERR TE TWARWNWZ Enh, EFSA 13, BEICESS FEAMH L
T OTA OV AVl #FEE L=, 7XICBTH20HOBEEFEE~— I —I2HS
< LOAEL ® 8 ng/kg REH/H L ORHEFEMRE 450 (hFvag I R 34
OFEZE : 2.5, PRI E S EKipBhefZ : 6, K2 : 10, LOAEL OfH
ZED BN 3) ZHWT, OTA (Zxi7 2t EFEIE (TWID) 120 ng/kg
RENHE I T,

3—n Rz Téﬁ%ﬁ)%@ OTA Z|Z<FEIZBI L, B mhrcid, 8
ED OTA DM < & i$ﬂf1&40mﬁg%§\0®x%aﬁﬁéﬁ
i % AR R A2 oW TIE 40~60 ng/kg KE THh o 7=,

BRIZEITBIELLZBIRR
) BHERE
1996 FEICHATHEL TWDH U A Y, E—/b, Balit, Jakk, AARE, o—

b—, 7R a—RA  EHEOHE K OB 12 i H ':F'@ OTA BEEIZ
OWTHENER S N7z, REBRRIEL, vF¥=2T7—a—b—KkRSZXZ |
2—t—7T60ngkg. ZOMDHHETIX 3 ng/L THo7e, Hia—k—10 K
9 AR T 28 ng/L D OTA 23 S 4v, O ARMEIZ 1833 ng/L THh o7z, A
AR ha—e =012 iR 12 R T4 18 ng/L @ OTA 23 S 4.
RAMEIX 63ng/L THHolz, VX a7 —a—b—10 RIKIZHBRHERARR CTH -
oo IRUA L, BE I 36 FiRH 15 Mifk) 6 OTA Bt &, A %Y
T GRAEET), 77 RE (THRERET) KOHARE (13HAKF 3HIK)
WZENFENEYE 47, 77 KON 4 ng/L @ OTA Bt s, 7 AV BFE, 4+ —
ANZUTE, FUVEKOET 7Y HFEOUA ITBRHBARB CH-T-, A
TA Yy BREF 1R, a8 Ay (5MIET 3K K7Ly RUuA v

(7 BRIKH 2 R) 262N 6, 24 O 6 ng/l @ OTA 2 &

3O (LM B DR & DSOS, ALFWESENTEEROBER ) TIE L%, BERBICEDK

Jito

35) 90 g% 140 mllZ¥AD L CEF & Sz,
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Too Flo. EEE—L (14EF 10K KO A L —/L (6 FIKF 3HIK)
MO ZENZIFY) 10 KON 14 ng/l @ OTA B’ S iz, 7 KUYV 2—AT
X, R7 R Yo — R 9 iR 2 fik2 5% 6 ng/LL © OTA 23 HH S 7=,
H7 RUYa—Z 3T, mHRARETH o7z, il 5 RIER T 6
6.82 ng/L ® OTA 23t Shviz, BERT., T, B AEERE 15 MR TlI R
ARG THoT-, (B 342)

AARIZBWTEEDRY A 31 AL OEY A > 28 HiiAZ H\WT OTA 23
HESNT-, TNEN 5 HEND OTA 23 S, KEfEix 0.03 X T 0.022
g/l ThHotz, BHBRFRIL, RUA L ROAY A TEREHR 0.0058 KX
0.0054 ug/L Th -7, (ZH 392)

2004 FE 5 2009 FITHNT TEATZBRFIE L LT OTA 237553 5 Alig
HDHDH 29 MHE. 2,093 RIKIZHOWTEMF D OTA {HYERE A2 i <
oo KEBOLEBUTHOWTIEENER TR TRz, 29 f B 20 &
HIZERE FRLL Eo OTA S, EERENRbEPST-DZaa T o
98.7% (BEtE%/ ik : 77/78) THV ., LT, /£ > AKX ha—k —98.4%

(124/126), Fa =L — b 86.7% (137/158), /XA ¥ 80.6% (125/155), E
—)L 78.5% (95/121). HAHEZE 75.3% (137/182), L — R 63.4% (59/93).
a2 — bt —57.9% (44/76). T IXH 57.5% (23/40), KFAl=— bt —54.8%

(46/84) . /NE¥y 50.5% (111/220), = U 7 ¥ —45.2% (14/31). 71 %
44.0% (22/50), VA > 31.7% (39/123), A =—t—H 28.6% (6/21), A —
kI —/L 28.0% (21/75). kA F 7 14.8% (4/27). KFE 8.0% (2/25).
F& 4% (1/25) ROla—r 7'V v 2.5% (1/44) Th oz, FHEIHERY
oD, a) T A=Kk aa 7T TENEN 1.58 KT 0.84 uglkg Th
o7y KEIZA—FI =, L—RU KN 7T X —TFNEi 13.30,
12.50 & TN 9.67 nglkg LD BIZHERT 5 L mhoTz, oKk 110 Bk, A
W 21 BRIR, A — ha—2 50 R, Ay Ta—r 15 ik, =—r 71—
45 IR, FE 10K, Uv—a 8 26 ik, 7 KUY a—R 44 KR O
B 22 BRIFIZEBWNT OTA IFEERARM CH -7, EEREFIL, ©—LT
0.01 pg/kg, 7 R 7Y a2a—AKNT A T 0.05 pglkg, ZDOMOAELETIE 0.1
ug’lkg Tho7-, (=M 393, 394)

2005~2008 FEICHEN ML 2T ES R ML EHERBEHE L L TEW
THSHIZHBE L TWD RSO S BIFYLERFHEN T E A EFEMI TV
Bz, OTA NEYRT HAREM D H 5 18 fh A . #F 782 MiAD & fhiz
WT OTA VB EREFIENEM I N, 18 dMHONFRIX, AV —7, R,
B L O AR v, fERES., BRRE (&, L), SRS (4.
T JF (A, ITd) . Mg X OWlg (A, INTd) . BFEEEH N— 755,
Wk, NE—7 = FEROSRPF &M, EFH, CEAOCTEZ W=, F
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Yoo WL A W8 RO EOERME R8-S (KRo94 7
N—2%ET,), YU T A NNCZEDOMM T TH 7=, OTA iX HPLC 12 &
DEE I, EERFITNEMITEMICIBVT 0.05 ng/lg, £ OMMORMTIE
0.5 ng/lg TH-o72, OTA BN EIN=DIX 782 BMiEAD 5 H 9 Bk THHRIX
1.15% 1o 72, OTA 4O F i L 2008 2N Sz BHEEH N— 738
® 110 nglg TH o1z, ZDIEH>. 2005 FIZHEAN L 7-8EE 5 MR 1 Bk D
23712 0.7 ng/g. 2006 FEIZHEAN SN BELHAAN—73H 10 KD 5 B 1 ik
12 0.8 ng/g. 2008 FIZHEA S TR R AL 45 IR 5 MR K OV Ol L i
IZFNEH 0.5~6.4ng/g XX 1.0ng/lg ® OTA 2’ Sz, SRRV (4,
AN RO & OWlg (£, N5 §F 172 MikicB W T, OTA 13
FRFKT CTdo o 72, (B 395,396, 397)

2005~2009 4 IZ MK EE 12 X 2 [EPEBIAD OTA & FEREF A A Ff &
NTW5, FAEDORE. 2005 FED/NE 1 BIKTERRRLZEZ S OTA 23k
HENTWDEN, ZOMOLETORKTIE, EEERBARB TH-7= (F 21),

x21 EERKBOFAIVI XD AGFEEEREOHKR (2005~2009 FE)

fn R HAEE &R E &RA KR K E FHE PE Y E
FE(mg/kg) [ s% |(mg/kg) | (mg/kg) |(mg/kg)
EE @® @
S 2005 98] 0.00030| 98| 100%]| <0.00030 0 0.00008
(XK) 2
2006 | 100| 0.00030{100] 100%]| <0.00030 0 0.00008
0
2007 | 100| 0.00030{100] 100%]| <0.00030 0 0.00008
0
2008 | 100/ 0.00012]|100] 100%]| <0.00012 0 0.00005
0
2009 | 100/ 0.00017|100] 100%]| <0.00017 0 0.00007
0
INEE 2005 99| 0.00020| 98 99% 0.0007/0.000007(0.00008
(XF) 1 4
2006 | 100/ 0.00020|100] 100%]| <0.00020 0 0.00007
0
2007 | 100/ 0.00020|100] 100%]| <0.00020 0 0.00007
0
2008 | 100| 0.00014|100f 100%| <0.00014 0 0.00006
0
2009 | 101} 0.00016|101| 100%| <0.00016 0 0.00007
2
K& 2008 20| 0.00009| 20| 100%]| <0.00009 0 0.00004
(F522) 0
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Fo61Eh 0 - BARFEEHEMFAES
OTAFEANE (%)

/N A% 12008 | 10)  0.0003| 10[ 100%| <0.0003] 0  |0.00010

(i H)

Z(XH 2008 | 20| 0.00023| 20| 100%|<0.00023| 0  [0.00009
0

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

(i H) 0

=30 2008 | 10| 0.00013| 10| 100%|<0.00013] 0  |0.00005

(5 =) 0

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

(5 ) 0

W1 RARITEMKESR PR 14—23 FE  EEZREONOHESAEEREO/R (B3R
398) bR E R B I TER,

H 2 2ToHBIZEBWTERRRARNMOBEEDN 60% %41 T\l el LTFToL)
2 GEMS/Food 284 HIEICHEW, SEHEO/R R@ZHEH LTz,

PEMEQ - EERFRIMOREZ T0) & LTHH,
FIEQ - M BRI O 2 iR IR & UL RHRALL B0 i B IR FRT O i
Ea g BRM L LTHRE,

© OO Utk Wb

CLoO W DN DD DN DN DNDDNDDDNDDNDIDDNDDNDND M o e e e e
—_ O © 00 3O Ot x W N HOOOWO Ut W bhH O

HRIZBWT, 184 ADOfEFH (B4 130 4. &M 54 4) oM+ o OTA
IREEDNTAN Bz, 1992 4F, 1994 4, 1995 £ K 1N 1996 FFICHI L7zt i
15D OTA IGIERITEINEIL 96%. 38%. 93% M TN98% T, BIAD 85%7 OTA
Bt CH o 7=, BEMERIKDEEIL 68 pg/ml. < DO#iPHIL 4~278 pg/ml TH
ST, HEOER, OTA X, EITVA >, BE—EOT Va— LiE, a2—

E—ROEMIVERESNTZEEELITERAZ, (BR342)

(2) T HEE=E

2010 I\ EA S BB FEMIEE LT, FElmEr] (1~6 . 7T~14 . 15~
19 M N 20 LA B 4 BEfE) o SEIE &K OFEIE O 2004 £ 5 2009 4
L72WE X

DHETE

(Z T T OTA YL FEREHAER R LV . OTA ORUEEZ BT

FUEMEE 5 uglkg ERETHVFIVAZHEL T, HARANIZKITS OTA (%
<FEEREUTAVREERAWEZYI 2 b—Ya L HERFE 7z, OTA
DEAINDEBXONTHREINTZEMS 29 B F., OTA (5N DR oT
‘&R 15 SBEIZOW T, TR M EBRELZRAE L, BIREN S
D 1%RWOFHBIZONWTIZY I 2 b —2a VORRINE LT-, FORE., 1%
fila—b—, {Ha—tbt—, A AF o ha—k—,
a7, E—AKNL—Xr0 9 B OWTCEE L FEEHEFHIH W
LYV T NT = HBMER ST, OTA #(E < \EaEDHE
FEEX DRI TrE, KEYZ00—H&RELEEIT,
Bl FDH, FEHBN ENDIC LR TERENS Y O—H BT BEEIXET
T 50, 20 L EORERE CIIFE O LA Lc, OTA OGYEN 5 ngkg #H x

L=k,
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FHE R A 22 IR LT,
1~6 BF COEETRE Y

AAEZ. Nk, Fa=



< O Ok~ W N

EOLEINDE « HARFLSHEMHAES
OTAFEAfE (%)

LEMITIFEEA LR VPN RMEEZRT 50 N—& X A AEDOFIPHIL
0.08~0.14 ng/kg fK&E/H., &Y A7 OHEEE (95 /N—F X A )UH) OHIFH
1% 1.20~2.21 ng/kg AH/H Tho7-, (M 393,399 B ARIZENTIE, BIRT
U A7 OMEFIZBOTH, OTA Fif  FEITEWHEFHE R & f;otz}x
OTA O ERFEAFITRR2ABTRM CRARDIEEO BIEDE OB ME AR
L. OTA OHYOREIX., [EFEOEELZITROT W LITHERKLETH
%o
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61RO « A AN
OTARH & (%)

®22 EvTHILA-IZal—

Mt

VA VKRIZEDTREBAICHET S

OTARIECEEDHTE (ng/kg AE/A)

50 /N—t& |90 /N—F& |95 N—F&

N 1 *

VT Py 54 Py
1- 6 ¥ HH|* 72 L : upper bound 0.14 1.37 2.21
1- 6 ¥ HiH#l 72 L : lower bound 0.14 1.37 2.21
1- 6 F #Hil & :upperbound 0.14 1.37 2.21
1- 6 ¥ Hi#ll Y : lower bound 0.14 1.37 2.21
7-14 & il 73? L : upper bound 0.11 0.99 1.56
'%14:?%%%U:@l,-lowerbound 0.10 0.99 1.56
7-14 ¥ HH H Y : upper bound 0.11 0.99 1.56
7-14 ¥ HiH HY : lower bound 0.10 0.99 1.56
15-19 ¥ # ?ﬁ'J 72 L : upper 0.09 0.78 1.90
bound
15-19 ¥ #ifil 72 L : lower bound 0.08 0.78 1.20
15-19 ¥ #Hl il H Y . upper 0.09 0.78 1.90
bound
15-19 ¥ Hiifil » v : lower bound 0.08 0.78 1.20
20 ¥ LA E#HLHl 72 L @ upper 0.11 0.90 1.49
bound
20 ¥ UL EH & 72 L : lower 0.08 0.89 1.49
bound
20 ¥ LL EHH Y . upper 0.11 0.90 1.49
bound
20 ¥ LL EHAA B Y : lower 0.08 0.89 1.48
bound

*LJT 450 F VAN OTA #F{FEEOHEIZH LT
PR A L E RRBMED 53D — (upper bound) & L. 7L,
. HE ERARMITIE 2 (lower bound) & L. #HidlZ L,

*E
£

(3) mMT -
A4, a—t
LTV D

ORPES
U A VEEE TR

SREBIZKB0TADEE
— R OBIFEICB W T, L.

W&k, FE Roigh o
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BRI R ILEBRAED 5y D— (upper bound) & L. #if|OHEHEEIT 5 pnglkg,
IR ARMILZE R (lower bound) & U, Ml EYEMEIL 5 pglkg,

FHERIC & 5 OTA W~ f 80

OTA ML & T MERIFRIC, U
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FO1RINOE: « AABFEMRAES
OTARH & (%)

AHO OTABEEN B L THEHAD TSI LIVREN TV D (ZH]400,401,402)
A. carbonarius fa 1% L7 N RFZEICHR L, RFEPIC OTA ZEASE
oo TATBATLT OTA 17 RURH OTA @ 8.1%TH Y, 7 FT Rt
1D OTA 1L, OTA DU A o ~DBATIZEE L o7, (] 400)

RE (Saccharomyces) 73U A v IZHEIT O OTA &FH EIZKITTHEIZS
WCEERE 20 EEZ W TIHE SN, VA VEEEFICRETE 5 B ARG
OTA DOEIGIXERRNC 72 0 OEENFED B, %mbt0®x11mﬁm6
Thol-, 7 FUEHICOTA 2% L CRESE-HAICE”E Lz OTA 1L,
17~32% CTo -7, (B 403),

T RUENL T A EEEICWZD OTA U A7 EFIZHOW T O EEEFA

(CCP) 2VR&EH, BlcUA v b OTA BREICHHT HIEMER, Xv kA
KpEFEA DREMDOHFEL EBIZTADRE, R 7= ) — L EE~DE
BRBRFT STV 5 (B 26, 402, 404),

IS DOWFFEIZET DRI SCHRIZ L 0 e 0 B2p B3, U A UEEEDN,
TREFIZ OTA ZFHY EJRD SH5 2 ENRINTND,

@ 3—kt—

A. ochraceus X3 A. carbonarius |ZFIZINHEER O a2 —b —RFEITGE L
OTA ZPEAT D, FLMBATUE TR THNIE, OTA FEALRN &
DRENTWD, (B 74)

RERTREAa2—Ee—E 0 OTA BEZBDIEL LWV~ —BTIdH
200, WESNTZHEOFRIIRELSEHL TS, FERHEER, R
THEHEARRTLEZOND, 450°CDORERURE 2 AW 7308 Tl B R
Z 3 BEMICHREL Ta—t —DORKIREL 1756°C, 185 CXiL 204CL ¥ 5k
BRAATUN, BEVVEERIT (175°C) TiE. 1 3BT OTA OBV IR & 2o 7228,
fth > 3 FEFT 60~80% DD B A BTz, HEWEERTL (204°C) TIiE, &kT
%L LD N b= &Nz, ZOLRIZ, RENRZ AT Ly Ya—k —
DN FIZHYE T 5, (2 405)

NLHZERSETma—e—8 (OTA 30 pgkg) % HAWT, ERIIZLDY
31%. ?Eﬂu“jif 2%, hvaila—e—0OFfRIZE Y 88%., £ Z£i OTA
DD LTe Z EDRHE STV D, (B 406)

F7o. 9 Bk AIKIH Y bf~xk+A:~t~azﬁ_f 260°CC 5 /mMERIT 5
&L 13~93% D#HiH T OTA N Lz, ZORa—e—Ehb= XS Ly
Va—t—%L7EA. OTA ICHIZ 16~T1% DA NiEEE, Tha—t
— DO TIT17T~56% DA RHY . KU v Fa—k —TiX1.2~25% DD

DB LT, (B 407)

a—b—HORRIL, a—t—F0 OTA ZIRHET 5725, B IIEH LT
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o1 - AT SFHMHAESR
OTARH & (%)

<, BERICTHITE 20 E W) REERICR D,
ONETIIEENHIZ L > T, a—b —T ORI LD OTA DIKBERhE 2
FFENTWD, (B 408)

® hh#

aa7ReFaal— R EDDAETOMLIIZHONT OTA BHHERNE N
EME SN TWD, A TIZ OTA PEAR 28R L, RERI. Bisk. fAE.
JERE R ORI ORI & W o TN LE S 2 #8 T, OTA JREN ED X 5 ITHER
THMORBRN T, IMTAFEEZOF g aL— FLICBIT S OTA B R
D) 91%I272 0 | RGBT OTA IRIES R ENT-, (1R 409)

@ FFE &y, mI-AE)

A. ochraceus DPEET 5 OTA THRERINDA[EMEO H 5 &ML, BT
BMTHD, BEWE Tl LR AR T 5 2 ENEETH DL, (B
H 74)

REBR=EOEHLMIZBWT P verrucosum #H:FE L TSI L7~ OTA /544
B/ hZZ2 VT, Pevg, RishNZoT e L, HTRICE TS OTA OIEE
DBBF S Te, AR E R R/NER O T W To R EBEW T, AT I
E LT, /INEIIFAET D OTA DN KT 44% F THREIN, NUBES TR T,
DEOBINBAD NS ST-OHRTHoT, Plf, TVEELEDPTAYDREL
MABEDLEDLZLICTED, AZNIZBWT 75% D OTA RN A ST 5,
(& 410)

INERNIZE £ D OTA DRSS TR TOMHEIZOWT, BERIZE D OTA ®
WHEPE X 883% T, AR T2 N a7 &8 (FAF =1/ —/b,
ST ETFNATEXFL=NL ) — L ER=L ) —)L) OKEE (48~T77%) &
el U, BERRICKT3 5 OTA OZEEMENRR Sz, RNUAERMORETITZ R
a7 EEK L, OTA I 0Kk (80~84%) T5H DD, /N Dl
BB COMRBERIZ MY a7 U E i L CTEIER D o T2, (B 411)

OTA TiHEY L=/ NEORLUH LINTICX Y, PEEMTIECTHEHREINS
Lo bW RS TE 2, OTA X 40% LB Lo 72(B M 412, 413),
ZOEEERIL, LR, V=Y, T T RXRVUOROET IV TR S
NIZbD XY F o L& - T2 (S 413),

2 ADOFHIZ X D OTA OFAITHOWTIE, JENIRERDFRIFRN 60% Tl
DIRERD T2%IZ e L CRHHIRTH D Z ERHRE SN TN D, (B 414)
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V. BaEREENMm

B ZEZBRNH LD OHW TT > RdnfEFZ i e LT, 4277 b
A (OTA) Df bR BTN 2 526 L 72,

OTAIlZX. A. ochraceus. P. verrucosum 5 DOFFDEIZ L > THEAIN, #
., a—b—, 3a7, =/, UA ERLREMIZEBIT 5 0TAIG G A
SHTWb, a—7 v 7 AEFB/ETIE, /hE, REKDVNT A EIZEBITH0TAD
e RIEVEM (5 pglkg) ZREL TV 5D,

OTAIZHALE NI K OV LRER IC L 0 —3 0 SN TOTa k725, Wik
BN INT0TAIX, £ < OEFEIZI W TR Z & B L CEIZB I
it 5, MAEFICEBNTIIZE AL EDOTAIX, TAT I VB Z LRI E LT
ALTWD, OTAO—EIL, Bk OB CCYPIZ L Vb s, Zih
OTA DLW K NOToDFEMEIZOTAL VKW Z L 2VREN TV D, OTAD
WX, ~ 7 ATIH1~1.50, 7 v FTiH2~11H, 7 ¥ T4~6H, ) =E
VR —TIIM208 L OWENRDH D,

fAatEm R CTlE, OTAZ &5 L= EEREMFE O 2 TIZIB W TRMAE FL
FRRR 72 B mtEns i binvle, Bl E SN E S O AR ME S8 77 A T
%, BRI OHER U7/l 23 A B 2v, PRAIE D ke M OHAREE & 72 5
Nice 7y REORT ZIZBNT, 26 BEEA~DOTADFE T & & O 5- 1]
FIRKFRNTHDL Z LR ENTND, HRBIEBEVWHETHELSRO ONT-DITT
Z (i) T, 1200 HOTAZRER G- LToRG R, BlICH T D IRIEMEE DK T
N OVRANE ERGHIRRIZ 3617 2 BRI THEEME N R Hit, LOAELIZXS8 pg/kg K/
HTohoTz,

B rE - BONAMERBRTIL, T oWBEICOTAZR O EGT 5 & EITHEDE
N A B A I BRI 03 38 42 U7z, NTP CHEfE S 72 248 (138 28 AME R BR O s
K. HEIKGF L THET v FOFIRICIERE 7O b7z, LOAELK 'NOAEL
X, BT >~ FTT70 pg/kg (KE K21 pglkg (KE (W b#Eb5EIES, 22
50 pglkg RE/H & TN5 pglkg (RE/HIZHY) Thote, —J. 77X &ZHW0
78RR TlE, 40 pg/kg KE/H OOTAZ 2F-M#& 5 Lok 8L, RME
ZHECHE DMK, EITHEOBREFEIZAONTZN, NADOFHERITRD b
o,

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

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

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

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

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

FERAMEICE LT, EDBAMEIZET 2NOAELZ AICTDIZRET H 2 & &
L. NTPDZ v b ® 2 HERFEN AMERBRICIHB VT, NOAELIX21 png/kg (R
GEB5EIREG-. 15 nglkg IKE/HIZHHY) Tho7eZ &b, ZONOAELIZ AHE
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o1 - AT SFHMHAESR
OTARH & (%)

EZE1000 (FEZE10, EAZE10, BAIAMEL0) 2 LT, OTADOFREN AMIZ
B9 5TDI% 15 ng/kg {KE/H L iRE L7z,

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

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

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

<A DFRRE >

OTA OBIFIC BT DN A T = X LT 55— DOIE

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

OTA DOFEFEREIC SO\ T DEFRT — X DIVE

A% OTA VG IEET — ¥ DILEE
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FHO1ENOTE - AREFHFMRES

OTARH & (%)

<B&FR >
[ AR

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

8-OHdG 8tRuXT -2-TAXTT I

ALP TIVHIVKRAT 72 —F

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

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

BMD Ry Fv—7 F—R

BMDL BMD D{E#E T FRAE

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

C3G T =V 0BTV au R

Con A aJF Ny A

CYP v 7 A P450

DNA T A F U R

EFSA R B i 2 A B

Endolll T KX L7 —F III

EPA KIEBR B OR 5 T

ERK 1/2 RSN 7TVl —E 1/2

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

GST TNEFH L N T AT =T —8

yGT YINEINVENT AT 2T —F

HDAC LA T T T T—F

HO-1 NI X —E1

HPLC EREIR s a~ NI T T 4 —

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

ICDH AV T PR K R SR

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

LDH FLER LK SRl

LOAEL o/
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FHO1ENOTE - AREFHFMRES

OTARH & (%)

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