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[ Zeranol («a—Zearalanol) ]

(2) A & : Aokt Al
Fusarium graminearum OVRIIER CEEASINA~A T b OBT 7L ) UnbihE
SNDHIEAT BA ROTA L a P ABEWERMETT, 5230 RHAE 7
HATIE, BWAERLE L THEA STV, HIFb T, BHERRS & LTl
DOEBIENEROUGEE K OWERIEEE BRI ST o,

(3) 154 K UCASHE 5
(3S, 7R -7, 14, 16-Trihydroxy—3-methyl-3, 4, 5, 6, 7, 8, 9, 10, 11, 12—-decahydro-1H-

benzo[c] [1]oxacyclotetradecin—1-one (IUPAC)

1H#-2-Benzoxacyclotetradecin—1-one, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12-decahydro-7, 14, 16—
trihydroxy—-3-methyl-, (3S, 7R)— (CAS : No. 26538-44-3)
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WHA CESIRE221 kg, #IUk, MEREROER, 3BH/IRER) ICHESRE 7/ — V&2 B DR
TS (36 mg/FH) L, 52, 5. 15, 30, 45} 0%5 HAZITEHN L7 ITig OVl
BT DA 2 e LT, #8565 B1%121T, BE-RDRIB0ND SEAEHE G
A7 LU, BRI HIHIE LT240%D 5 B, RIS 12~18%, #H7H> 521 ~34%A30]
WENiz, 7=, Mgk OER BT 28 aikik s v~ N 77 7 4 —& WOt Lz
(1), (JECFA 1987, FDA 1989)
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Y7 —n ) 17.8 (3)

— vroov -9 12.6 (3)

a BT )—)L 5 32.8 (3)
T ) 34.0 (3)
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BAIE, BREHOKR OISR E 7 7 — VR ) R E A ERREK (oH 7.0) 20N Tl
ML, Y=FNo—7 MERET 5, BENE. 3EHOK, T 7 7 —VEafR U
AR (pH 7.0) ROWFLo—T L2z THH L, 20C THAIL CTo—T Vg
ZEeD, THEL O T, RENIIERR Y 7 ) —VEA ) CEEEEARRRIEK (o 7.0) %
Mz THE L., -7 N7 a=2—¥ &R TR 5, SHHiROEEEEZREL, 7
2 2RV AIERET D, 1 mol /LAKERET N U O AR EIZ TR L, w00 L < LE
ED, OUEREEINZ., o Fm—T WA L, TR RE L%, B s a—F L
PuRzE AW R lE: (0 AL T vk A) IZE p-voFr—rarhvy
2 —%HNT, E&ET D,

EERR 52— 0.001 mg/kg

i) 7 /— GeheEsEte, ) BT 7770 @EKEET,) KOXLT7 /7 — (8
GikEET,)

B 50. 04 mol /LERET bV 7 IR Tt L, pHA-4. 25~4. THIZTEE LT=1%, B
NI a =B =R EINZTIKGRT S, 78 b=t U AENZ CTROGEEE L, o~
LW r7aa A2 owiiz, KeE 575, AR LIz=@orroHEzen . R 251
A AR T B ERWTRER LI2%, N AT UMbl TAZa~v 7T
7 EESHEE GCMS) TEET D,

TERIER il #1772 —/L 0.00002 mg/kg
g 5 —/L 0.00025 mg/kg, Z L7 /—/L 0.00025 mg/kg

i) 87 /—, BT 77 ) KOF LT ) —)L
A0, 1 mol /LY PSR A FRAEK (oH 7.0) IR L. BT 55 ) L —6-H/LRF
AFNAXL -N-U-T 2 ) TFIV)-N-F )b A V)L J—)b (7-6-CMO-ABEL) &M O
PUiEz iz T~k L, Z-6-MO-ABETRE AR E AT D, TX A N T a—T 4 1%
PR & I ClAEAR 2 Wag U CoiEd %, KBk I U O DA IR, 80°CTE053ER L
U BN F A BRI A INA T %, IR KGEREII A, AL (FIvIxks
R) TR ) A= —THIET 5,

FEEIRA © R

(2) FREEARAE R
O  AHA Fag, PIRE21 kg, MEREROSH, 3HE/FER) OF FICWERE 7 / — Va2 H%)
%57 & DR 2 L TSRS (36 mg/8H) L. #5:2, 5, 15, 30, 45 K065 HZIZEEN
U7, REG. g OVt 301 DR T Re s A e L7z (3R2), (JECFA 1987,
FDA 1989)



H2. HTHIEIE S ) — % RS LTS O RS (g oq/ke™)

o B4 R

Ot 2 5 15 30 45 65
P 0.000099 (3) | 0.00013 (3) | 0.00010 (3) | 0.000054 (3) 0. 000047 (3) 0.000044 (3)
il 0.00010 (3) | 0.00030 (3) | 0.00025 (3) | 0.000260 (3) 0.000140 (3) 0. 000098 (3)
JER 0.00250 (3) | 0.00820 (3) | 0.00730 (3) | 0.004200 (3) 0. 003400 (3) 0. 001500 (3)
Gl 0.00074 (3) | 0.00170 (3) | 0.00130 (3) | 0.000970 (3) 0. 000890 (3) 0. 000750 (3)

Kl oA R L, FRP A~
TERFRS : 5 0.000014 mg eq/kg, A 0.000035 mg eq/keg. AHiE&ZUVENE 0. 00007 mg eq/kg
1) mg eq/kg : BT /ARSI (ne/ke)

@ Pt (10~12 A1, (REDKI260 kg, ME36HHE, 4565H/FE) OH FHERY T /) —/L 2 A%
5y & ABRER A R TR S (36 IE72 mg/5H) L. ¥e515. 30} 0%5 HAAITERE L7-f%
. BTG, B OV 35 DR MR 2 e L= (3%3), (FDA 1989)

3. TR T ) — VARG L TR OB O MFREIRE  (ng eq/ke)

B O 5% A
Favis 36 mg 72 mg
15 30 65 15 30 65
il 0.000020 (6) | 0.000017 (6) | 0.000016 (6) | 0.000055 (6) | 0.000040 (6) 0. 000030 (6)
il 0.000110 (6) | 0.000087 (6) | 0.000083 (6) | 0.000440 (6) | 0.000230 (6) 0. 000140 (6)
JER 0. 002200 (6) 0.001400 (6) | 0.001300 (6) | 0.006000 (6) | 0.002800 (6) 0. 002600 (6)
ek 0. 000510 (6) 0.000430 (6) | 0.000470 (6) | 0.001900 (6) | 0.000930 (6) 0. 000920 (6)

T L, SIS T
TERA : A

@ EB4 (I~2ik. %0 BHAICE T/ —/VaBlEh (24~168 mg/iH) L. 55 H%ITER
L7 R OSHIB C 361 T BB T 7 —/V I OV DREI DIREE A IE LTz, BIOABAD AT
BT )=/ PAFNANRF TR (MS0) /APREHOKERKZ 1 A2 3H [MFHRNE S (B
FEfe 5B 552~4, 128 mg/5H) L. Hof&BeG3 HRRICEI L 7= R O i 58 7 —

VR OVEDOREM DR 2 CC-MS THRIE L= (34, #5), (Tina b,

1988)




FA BT ) Bl 5%OE T ) — N R OZOREIORE P OFERE  (ng/ke)

i B e/ T
AR TERR 24 18 7 120 168

Y5 L | 0.00013 0. 00021 0.00016 0. 00016 0. 00013
W | #15—1 | <0.00002 <0. 00002 <0. 00002 <0. 00002 <0. 00002
755/ | 0.00005 0. 0001 0. 0002 0. 00009 0. 00009
Y5 | 0.00036 0. 00066 0. 00068 0. 00356 0. 00304
W | #L5—1 | 0.00141 0.00143 0. 00107 0. 00252 0. 00402
€755 - - 0. 00029 0. 0074 0. 00047
Y5 | 0.00036 <0. 00025 <0. 00025 0. 000670 0. 00051
[ #L5/—0 | 0.00062 <0. 00025 <0. 00025 0. 00170 0. 00057

Y755 /> | 0.00032 - - 0. 00028 -

— e

EEIRS i Z LT/ —/L 0.00002 mg/kg
Bl 5 —/L 0.00025 mg/kg, ¥ L7 /—/L 0.00025 mg/kg . ZOAHIARH]

5. HTET ) —WEIRNICRAER 5% DY T ) — VB OZ ORFOREI N OFERIRE  (ng/ke)

N B GE (ng/5H)

Pt HEE 552 1374 2748 4128
7 ) — 0.00014 0. 00029 0. 00032 0. 00055

N AVT ) —)b 0. 00003 0. 00006 0.00010 0. 00008
vrso/v - 0. 00019 0. 00023 0. 00009

7 ) — 0. 01293 0.04218 0. 03597 0. 05347

ok AVT ) —)b 0. 00945 0. 03439 0. 02403 0. 09406
vrso /v 0. 00122 0.01814 0. 01399 0. 001107

7 ) — 0.00173 0. 00336 0. 00878 0. 00637

ik AVT ) —)v 0. 00315 0. 00633 0. 01675 0. 01228

v ro7 0. 00026 0. 00104 0. 00518 0. 00402

— oS

TEESRA : N

@ FEE (REARBH, 280H) OEMET T ) — VA ARG LT AR 2 2 TS (36
mg/88) L. %57, 14, 21, 30, 50, 70, 90K TN20 HHEIZEREL L7=fnA, HENG. iR OV
BT 28T ) —/VORREE % i o SR EECRIE L7z (386), (S.N.Dixon. &, 1986)




F6 RIS DBARED P RENAZRT 58T ) —/VOFRRREOHER (ng/ke)

Be54% -
" R il £ ik
FE G il Jihiek 2y
. 0. 000289 0. 000072 0. 000465 -
=+0. 000142 (4) /0. 000081 (2) +0. 000353 (5)
u 0. 000568 0. 000186 0. 000729 ~
=+0. 000495 (5) +0. 000088 (4) +0. 000290 (4)
o1 0. 000211 0. 000115 0. 000347 -
=+0. 000109 (5) +0. 000028 (5) +0. 000165 (5)
20 0. 000284 0. 000106 0. 000814 ~
=+0. 000155 (5) +0. 000073 (3) +0. 000203 (5)
0 0. 000236 0. 000136 0. 000353 -
=+0. 000380 (5) +0. 000084 (4) +0. 000167 (5)
- 0. 000725 0. 000073 0. 000200 0. 000126
=+0. 000886 (18) +0. 000040 (18) =+0. 000147 (18) +0. 000094 (17)
% 0. 000144 0. 000082 0. 000143 0. 000055
=+0. 000103 (6) +0. 000058 (6) +0. 000076 (6) =+0. 000039 (6)
120 0. 000283 0. 000066 0. 000104 0. 000084
=+0. 000365 (4) +0. 000035 (4) +0. 000057 (4) +0. 000068 (4)
K 0. 000284 0. 000075 0. 000101 0. 000098
=+0. 000185 (9) +0. 000053 (8) +0. 000036 (8) +0. 000063 (5)
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5. ADIODZH
BN EFANE CERRISEEEAEFA48 ) F4A5BI B O EIBOREIIE S &, AW eRE
2O TEREROT-ET ) — MR D BERSER I B W T LT O LB D EHE ATV 5,

(1) ADIIZDUTC
MR 1 0. 13 mg/kg (REE/day CROSAMEITERO Hie-7z,)

(@) > > b

F5I571E) {REH

GREROTEER) R/ 58S AMEDFGRER
(HrAD) 24FfH]

AR 100
ADT : 0.0013 mg/ke {AEE/day
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WEERTz, &oT, DIZFEHETHLIEAIEETH D EFIET LT,

BIEECENHROERN L. TORBMTHIET S/ VRV LT/ —IUZIE, EK
(2& > THEERIRE L T B BIEEIEI TN EEZ DN 2 LD B DI EERET 5 EILRIRET H
5 EHET LT,

6. EINENCIIT BRI
JECFAIZ I3 T Bt A Thod L, 19834EICADINGRIE ST D, [EEE IR R E ST
W5, KE L A U, SN 2 ——T 2 RIZOW R LTRSS, KEICRBW TR
FEEDGRE S, RCHIEERREDOMEN N E LTEY . BT KOS THT, =
a—U—T 2 NZBWTE, FEICHYEEDRE S TUV5,

7. HMEEZR
(1) ZREOHIH S
Y7 =35,

BT ) —NVERE IR EG SN RN TREME T 77 7 V ROZ VT ) — LV E AT 5
23, JECFARHMhEIC X % L BKIOFERHE T ClZ s/ —n, 757 /70, XL ) —LOfF
i, B COFERITETH VHRED CTIXE T J —IVRN - 25 8WE CHH Z L hn,
HxREE7 7 —v EBLEY) OHET 5,

7235, JECFAITHIiRIER AT /) —/L & LT 5,

(2) FUEEZR
BFRIO LB THD,

HIG SR R ORI 2 5 SRR L 9FEFED S B ERB0HEE TR H OF% R SR ATt
R CUTERRERERARER) [T\ T, BEREEZB A 5T /) — VORISR ST
VY fcil/ N

Fa MBS BRI ENEEAT DT T L VIMEE L. BEEDIRNTE T ) —
TR SN D TREM 2 BB L T, SEEmAFERT O T ) —md, BT/ —ViljiEo
TERIEAA CH D EZEZ BT,

INHOZ END, [EEINE AOfA L < IFHgoRAAEE, BEEOERRA, U3
TEFRER TERFE R E S QU ey NOJHE 2 2R L CGRET 5,

(3) RIS
BT )=, BT IT7 ) ROF VT )= ET D,



JECFAGHIfENZ L 5 EWFLEM R A EE @I T 77 ) V KOF LT ) —)LTh
5 EMbEGGHENSRE YT ) —v BULEY) . BT FT ) RO LT =T B,

(4) Rl

JECFADZIHIEZ 1 5 L BRI 5B T ) — 1 BT 57 ) VOB LT ) — VOB R
DIFEH SRR TR —E TH D, & DIZZFORERBR L OREE (6) oI, £k
BITHET ) — A BEIOH B ONIRX DY T ) — VIR B TEAWRIX D (37 BN H R
THEEBEZADLND) BT ) —NORREELY bV, o, BT ) =L KOZOREWRIED
PEZOWT, BRI OVRERE L BICE T ) — Db RV 2 LS ST, )
2, BHERRICHKT 8T ) —, BT 77 VRO LT ) — WO N sk
HET ) —NVOBRRBEOIHERS L1 1ITHY BT 77 ) Y ROF VT ) =L OFENE T
J—NOEMELRELRE L, BT ) — L OREWEE Y5 ) — & T 5 b (sS4
TR OYREE\ et D HEAREIFA L 70D, T OMRSREAE AV V21 H 272 VBT 28
MESESEORDOADIIKTT HHIE, ITD L) ThD, FHl7mia Ml RS,

) R.S. Baldwin®, 1983

TMDL,/ADI (%) ¥
ERAE EELE) 5.4
Yy (1~65%) 17.3
e 6.1
s (655%LL 1) 4.7
) SEMOVEHEIENL, Pkl T~ 1S FEORETSEY - R ETA R EEH S

=l
TMDTRRERE « FEUEHZE X AR PR

(5) AANZHAWNTIL, PRITEELLH 29 HANRAE S B HREBA99 512 K 0 | Bl RO HIS
TZRAMTFE T 28O (EERYE) 2NEDBILTWDDN, Ak, FRRAEEORIE L2179
Z LR, BRI RS LD,



GV

i = 3K 4 I/ —
SAE LMW
" FEVEME | JEVEM ) KGR [ ] / ik s TS b g
ﬁﬂnz % ﬁ?f ﬁﬁ? %\/; %ﬁ{ﬁ ?%%ﬁﬁﬁﬁk#ﬂ%
ppm ppm ppm bpm bpm

FORHA 0.002 0.002 0.002 '
lZ2lins 0.002| 0.002 ; #E:0.002%
Z_C_@{M)@%ﬂﬁﬁ%’,ﬁz:ﬁa‘z@%m’ﬁPﬁ 0.002]  0.02 : (4o rRziR]
L2175 1,775 NN 14721 [ 0721 A A S T
W ORE 0.002 0.002 : sk
TOMOMEREWLMICET 20O | oo ool ] i **
DI 0.01[ 0.01 0.01 N
RO Tk 0.002| 0.002 ' ok
Z OO FEHEEH LI B 2B O 0.01]  0.02 ; [Eo Tz ]
ol 0.0l 0.02 : (=SR]
R Dl 0.002 0.002 ; o
DA [ FLEE B 3 DB O B ik 0.01]  0.02 ' [“FoRThgiz ]
£O LY oot oozl T N Urolfgzme]
ROy 0.002[ 0.002 ; -
Z OO RAEH IR T DB OB RSy 0.01]  0.02 ' [0 fTiEz R ]
Y o O O Ot
O 0.002| 0.002 ; ok
FOMDFEEADFHA 0.002 0.002 | o
FEONE N 0.002 0002 T N T
LOMOFEAONN; 0.002| 0.002 : sk
Ol 0.002| 0.002 ; ok
DD ZEE Dl 0.002| 0.002 5 sk
O ik 0.002| 0.002 ; -
TOMOFEAOEK 0.002| 0.002 ' sk
FEO £ Sy 0.002| 0.002 A w T
ZOMDEEAD RS 0.002( 0.002 ' Kok
___________________________________________________________________________ o
O 0.002| 0.002 i ok
TowoZFEsAol | 0.002] 0.002 ' ok
U (X B SIS, ) 0.002| 0.002 F T
BT (7 E BABICIRD, ) 0.002( 0.002 ; ok
(T & B ABEICRS, ) 0.002| 0.002 ' ok
N (Z OO IEIZIRD, ) 0.002| 0.002 ; sk
fT B (HBEICRS, ) 0.002| 0.002 ' sk
ST (F I RS, ) 0.002| 0.002 ' ok
ZOMORAE . }..0.002] 0002 | | ___ N S ..
I3HHo 0.002| 0.002 | ok

FRRITAELLH 29 R A S8 &R 5499 512 B CHT L SRROE LT BB E (BNE IR ) (2o i, a1 ORLIZ,
e - M7 N SE AR K O T D M L 72 7% B8 R B A OO T B IR A DHEE SN DI BEE
sl E FEERRE R BE ISR E ST el N B HE 2 2 R




‘ (Bi#K2)
Y7 ) — VOHEEZBERE (BAL . u g/ N/day)

e e | ERBRAHMIC | EREAMK SN ==
R AEES N /b =] IEJL:P
fef, MR et | (iete) | G~es | R s
(ppm) TMDI TMDI TMDI
ED R 0. 002 0. 008
R 0002 07008 0. 1224 0.0776 0.1672 0. 0792
A0 ik 0.01 0. 04 0. 0040 0. 0000 0. 0560 0. 0000
LRl 0.01 0.04 0. 0000 0. 0000 0. 0000 0. 0000
o HES 0.01 0. 04 0. 0200 0. 0000 0. 1360 0. 0160
K D fij P * 0. 002 0. 008
T 07002 07008 0. 3360 0. 2672 0. 3456 0. 2448
JE D ik 0. 002 0. 008 0. 0008 0. 0040 0. 0000 0. 0008
K D ik 0. 002 0. 008 0. 0000 0. 0000 0. 0000 0. 0000
WK D R4y 0. 002 0. 008 0. 0048 0. 0024 0. 0008 0. 0032
Z Ofth D Rt L IE I BT
2 B O 5 B 0. 002 0. 008
% OAth D iR LA BT
= 0. 002 0. 008
6%%@E£%
FOMOEERFLIEICE T
7 B O T e 0.01 0.04 0. 0160 0. 0040 0. 0160 0.0160
DM OFEFEILAICET 0.01 0. 04
% Eh o B gk ] )
TOmOREERLEICES | 0. 04
8N D * ) )
L 0. 002 0. 008 2.1128 2. 6560 2.9168 1. 7280
% Dl A * 0. 002 0. 008
YT 07002 07008 0. 1496 0. 1088 0. 1584 0.1112
35 Dl 0. 002 0. 008 0. 0056 0. 0040 0. 0000 0. 0064
5 0D R ik 0. 002 0. 008 0. 0000 0. 0000 0. 0000 0. 0000
O ISy 0. 002 0. 008 0.0152 0. 0096 0. 0232 0.0112
ZDOMDFE X A DA% 0. 002 0. 008
ZDMDF X A DREN* 0. 002 0. 008
FOMDE X A D T 0. 002 0. 008 0. 0008 0. 0000 0. 0000 0. 0008
Z DA DFE X A D B i 0. 002 0. 008
* 0. 002 0. 008
O 0. 002 0. 008 0. 3304 0. 2624 0. 3824 0.3016
ZOMDOFEE DI 0. 002 0. 008 0. 0024 0. 0032 0. 0024 0. 0024
A S ¥EH 7
§§é£%5)<z§°jtafﬁéﬁ&‘ 0. 002 0. 008 0. 0840 0. 0424 0. 0320 0.0976
K 5 > EiElha
§§é££5)<9 2 E BRI 0. 002 0. 008 0. 0136 0. 0024 0.0112 0. 0176
AN Y N -
§§é£§5)<jﬁj‘% HAJAIC 0. 002 0. 008 0. 2712 0.1168 0. 1632 0. 3392
A K5~
§§é£%5)<%fa)ﬂﬂa)ﬁaiﬁ&¥ 0. 002 0. 008 0.2192 0. 0984 0. 1240 0. 2968
A (BHEICRS, ) 0. 002 0. 008 0. 0392 0.0112 0. 0168 0. 0504
fkE (HEEICIR S, ) 0. 002 0. 008 0. 0528 0. 0264 0. 0480 0. 0448
Z OO IE 0. 002 0.008 0. 0648 0.0192 0. 0304 0. 0720
XHHD 0.002 0.008 0. 0064 0. 0040 0. 0088 0. 0088
i 3.9 3.7 1.6 3.4
ADI Ft (%) 5.4 17.3 6.1 4.7

TMDI : BZaix K1 BB HE = (Theoretical Maximum Daily Intake)
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En, BREMOBFENE LW ENRE L TREME STLRBEEMOE T 7 — VIREIZH T 2R 5% k
W=l A, RADELNTZ, ZOWBERE & EHEEEL O THEE LI-EE GRFREIEE)
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v7 /) —v

B4 PR EE FLYEfE
ppm

DR 0.002
R D5 A 0.002
Z OO HEIC BT 28 O A 0.002
DB 0.002
KD RER 0.002
OO BRI BT 28 O IR 0.002
D g 0.01
K D [ figk 0.002
Z DO B FHLIE B T 2B O T 0.01
LB 0D B ik 0.01
JK D ik 0.002
DAt D FERER FLIE & 3 2B D B ik 0.01
ORI 0.01
K DR RS 55 0.002
Z OO FERER LI R T 28 OB 0.01
7L 0.002
O 0.002
ZOMOFELE OfEA 0.002
HONEN 0.002
ZDDFEZADAEN 0.002
%5 D ik 0.002
Z DD FEZ A DTl 0.002
%5 D B ik 0.002
ZDMDFEZ A D g 0.002
HBOR S 0.002
FEOMDOFEEADOEE 0.002
DY 0.002
ZDMDFEZA DI 0.002
N (ST BAHEICRD, ) 0.002
N (O BAEIZIRD, ) 0.002
N (TS HABEICIRS, ) 0.002
B (OO EE T 2R S, ) 0.002
A (BEICIRES, ) 0.002
faE (FBEIZ IR D, ) 0.002
Z Do s 0.002
P Se) 0.002
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L

FILEVHITHD [T 7 —1) (CAS No. 26538-44-3) (2o C, JECFA FHiiE<
FDA ifr{ﬂﬁik’“%ﬁﬁ UWNT R AR R B AT A FEhf L 72,

KR REERBROERN S, 2O THLET 77/ K Z LT / —/UZI,
ARz & of%ﬁx?ﬂ HE e BRI W EEB I oN 2 LD, ADL ARETH &
IXFRECTH D &I LT,

YT ) =N OFEIZ L DR L LT, AR OMBER ST E R/ R ALE

B A RS AT AAES R ICESE L CALN, BT ) —UEFRWE R fr
THDHI ENRINT, | Tﬂ:/ ERZ NSV WA R oY

PSPEFEMERRER K O AMERBR TlE, ~ 7 22 W= 104 SAREM BRI BT,
HECTTRRRTEEMREORRERN EH L, Ziud, BT /) — 1 OFRLVEARERICEE L -
HDEEZT,

7 v MWz 104 BB N ANEFEFBRICIBW T, HECIEEERTRIZA D
NIRio 7223, 1.3 mglkg R/ HEGREOMECHEIEOILENA LT b, D
NOAEL % 0.13 mg/kg {K&E/H & L7=,

Z v M a2 BB TIE. 1.5 mg/ke A/ B#GEECHEW L OEEWIC R
I D REAR N OUIARER ], F1 BB 31 DHHRE R OS2I omrb ., HEmics
75 AR O K OMEEORMENR A LN Lt Bk NEEIZ T 5
NOAEL #% 0.15 mg/kg {K&/H & L=,

BONTZRBFERN S, BT 7 — AP ERICRIZTT IR ERIT= X s a7 U R1EA

WIZHASHDOTHY, BT /=D A b7 UARERICEA L TT v M bSO R
WEWIFECH D EFE X DI, LTER->T, 7y MWLz A ka5
URRERICEE S SHESZEZ AR L LT, 2O OB bR o 1o % 2 ADI

HEETHZ EEYITH D IR LT,

FHABROMER, R BIEROHAETRO DNEET, 7 v MEHVWE 104 RN
PR AEFERBRIZ W CA LN, FEEOIETH Y . NOAEL 1 0.13 mg/kg (K&
/B THoT,

PLEDZ Enns, BREAEBSIT. Yi%iBio NOAEL 0.13 mg/kg A&/ H % ADI

DFEDIRILE U, 224555100 TR L7Z 1.3 pgkg AH/HA ADI & LTRETHZ &
DEY EE 2 T2,



N

. FHEX REMAEREROBE
. &
RIVE A

. B D—HEE
g 7 —n (BT T77 ) —/)
4+ Zeranol (a-zearalanol)

. 24
TUPAC : (3S,7R)-3,4,5,6,7,8,9,10,11,-12-Decahydro-7,14,16-trihydroxy-3-methyl-
1 H-2-benzoxcyclotretradecin-1-one
CAS No. : 26538-44-3

HO “OH (ﬁﬁg 2)

. EABMRMMERKR

BZ =ik, FUonNIEMEEREZRSIFE AT a4 R THY | Fusarium
graminearum DREIEFR CHEAINDG YA T RFT L DOET 7V UhbiFEEINS,
TROEZ /=N, BT 70 v O TRDr o HEETTH 2 ETRbNGE
5 )= (BT T =) ZEESE L, ALT )= BETTT ) —A, 1.5%
LR, 77772 (015%LLF), ET7 7L/ (0.01%LLF) EEEie,

KENZIE, B 2 —mid, BT Z V) U RFEAET D THED Fusarium spp. 7Bk (B2
72% 6 FHE) IZL VI L LTRSS, ZiLH ORI, SERETELUIETEHEY (7
O—N—IT N T 7V T 7) IESEES T,

7 ) —VIEERE L ORISR OUGEE B & LT, MiFLEl, BERLI. &Rk
WEBBIDFDE TIA 7T b TGS 5, HAITTHWLILDI1ED Mo
FVECHIEPFHSND, (BH3)



W CIE, KE, D ROSFINNCBN T BT I HESEE T ) — VSR LT

%U@ﬁﬁﬁrbmb%ﬂﬂ\é (M 4), EUIZBWTIL, 1989 2, BRDAEFEIZBW
THREMEZ B E LTS ) — NV EORLE L FIFERT A2 & KT DRLE
Y EMER LB ORROEANEEE S (2] 18),

Elﬁf X, 1960 FfX0> B BB OIREIRHE 2206 « ZhR & 972 RKIVH D R /VE HIH

P A SAUTUWE3, 1999 FIZEM ) SRR EF DY A EMIERREZ I i (&
%4)0 Ve, T ) =N TAIETHHRAELANIOWTIE, ZHETRE, S
Tzl F2, b PHERKSE LTHAGE, SR i,

¥ ROT 47U A MBS AL ) R EEE IR ES N TWD, 1)

1SR 17 BEEAE G SRS 499 ST Lo TED B FRE LN (31 1)



I. R2HICRIMEDHE
AFHiiETIX, JECFA FHliEE, FDARHMlESEZ LI, €7 /2 — L o@mtkichEd 23+
AR LT, (B3, 5~16)
PREN A TR N ORISR R 2 IV E VR 1T O 2 1R LT,
ARRHHERIL. BT/ — 10 11 LN 0/KFE % 3H TR L7 b o (LA FT11,12-
SHIEZ /—v)) Env9d,) ZHWTEBSN, (B 3)

1. EYBREER
BT ) — N O— 7 B RERBR OFE RIS DTy,
(1) KB (v k)

7 v MZ[11,12-8H] 8 7/ — V& 2 F#E- L, 2 Ofi & OB F 0 3H20 1220
TIARTZAER, SH OB TGO TO RN LAVRENT=, (B 3)

7w b (MRS 200 (12[11,12-3H] ¥ 7 7 — 20 #5 (1.5 mg/lt) L. SR
DI STz, Mk, e, IR OFEF OHEHTEEZ E& L. HPLC 2 - Tk, R
F OFEHR DR 2 FIE Lz,

REBE R AR 1IOR LTz,

MEDRFET O EEREMIIT T ) — A RO T 77 /) o Th Y, TNENFEE IS
D 25~30%% 5D, ¥ LT ) — VR OWERR N ZENEI 6~T%% 57z, HEORT
JE&FOEERBFINIET 77 7 v (20%) Th-olz, JRIO TR IMERE & 3 Rk
WECTh-oTo, MEEDJR%Z Glusulase 2 CRERNK I IRALEE S 2 &AM E 3R LT,
FEHTIIET T T 7 oD BHIERRIRREY DK 50% % 5D, T 7 —/U3HK 20%% 56
Tz, IRDORERIZ, RERMEFTALNRD Tz, (B 3)

#1 Ty hMaBiFs11,12-3H] P 7 7 — vk n#&E55%o
HHEHEYERE (ng eqlg) KOMREROMEL (%)

JlR JR 2 #* iRjs3
PERI] HExT G 84~207 7,000~13,000 100~300 10~17
ng eq/g ng eq/g? ng eq/g* ng eq/g
I ) —L 25~30% 21% 20% —c
[ A % 25~30% 26% 50% —
n=2) | ¥LT /) —) 6~7% 4% <10% —
AP E 6~T7% 34% <10% —
5 ) — 13% 3~9% 20% —
W | ETrI7 v 20% 3~9% 50% —
m=2) | #LT /) —)L 13% 3~9% <10% —
R 13% 69% <10% —

a : NZKFRATOFRIZ IS B s S
b : Wit HPLC &1 T AZBWTHRIEHT 298
c: JEEd

2 BNy u =L =B RO LT 7 X —PDOIRERESE, LUTIREL
3 5L [7-13 mglkgl %D F FHAHE LT,
4 JF3C 10.1-0.3 mglkg| &% D F FHNHAF LT,



(2) KBEER (YIL)
P (D=7 AP, MERES 2 P0) 12[11,12-3H] 8 7 7 — A2k 0#5- (1.5 mg/PL)
L. fREEERSFE i S, g, g REOEROGHEEZ &L, HPLC & H
WCHE, TR OFEHR ORI A FIE LT,
RERRE R A # 2 1R LTz,
MEFIMETIER <, B OEFOTZELEMITE T ) — 1V Tholz, MK
FRIORF ORI INT N HMHEE CThH - 72, Glusulase THIKIMRULERT. 0D 55
i 1,12-3HUE AT E 7 7 — A Th Y . BFREBEHEEDR 25%% Hb Tz,

(ZH3)
#2 Yz 511,12-8H1€8 7/ — iR O BES% O
HHEGHEMEIREE (ng eqlg) M OMGEHPIORERL (%)
——— sk JK 2 : R4
g J ik JK # it
102~195ngeq/g | 5,000 ng eq/g® 5,000 ng eq/g® 28~49 ng eq/g
€7 ) — 25% 25% 50% —¢
vro7 v 10% 5% 20% —
AV ) —)b 10% 5% <10% —
R E b 10% 5% <10% —
n=4

a : KR
b : ¥FH HPLC 1 7 AMZRBWCRHIOEH T A2 WE
c: WEET

(3) RBEHER (4)
D €5/ —ILDEHIESE

WA CEIRE 221 kg, 15k, MEER 9 5A, 3 BA/MER) OH Fic[11,12-3H]E 7
J — VR Z BB RS- (36 mg/R ) L, 52, 5, 15, 30, 45 K165 HZLDOHE
T K OSKBE o O FREE M ORLRRANHIE S A7, RFFREEIZIT 2 BE (MERES: 1 58) & AV 7=,

B 565 HIZIZIE, BEGEDOR 60% 0 R G I T L T e, BRI B
RKLT240%D 5 B, JRFND 12~18%., FH D 21~34% (AN iz,

ik, Eligh, TR A O G IX HPLC 2 W Totr s, EoRER %23 31T~ L
7z, (B3, 5)

5 i 5 mglkg] #FDF FHAHE LT,
6 JECFA ZH{fiE (B 3) 1213 30 mg) LafiSh 5,




#3 ki a11,12-3H] 7 7 — /LD 2 FEHER % D
BEM AR PR DR (%)

TG i il \ Aok _ _
JLFH I b JHFH © ik
Y7 —n —d 25 12 e
e Y7o — 10~15 17 %
HZVLT ) —)b — 25 12 %
TP 98 — 52 %
I ) — 17 % 21.5~32.9 17.8
40 Yroo v 3.8 P 7.1~19.5 12.6
2 VLT ) —)b 435 % 24.1~32.4 32.
TR BT 4 % 4.1~20.3 34.0

n=3

a : Glusulase & F\ 7= Ik 5 iR
b : BEHEEREE © 82%

c : HETEMEE © >95%

d : EEHICEAZ L

e : BRIz

@ EEELLROCEDERRE
WH4F (13 @8l, ) 8T 7 —v (36 mg/id) M OWHE ML AR (140 mg/
5H) aBhEG L, (EREBRAEIn, RPOEZ ) —1, BT 77V KOF L
7 ) — &R HPLC (2 X 0 538 L7214, (b5 8emEllEsc L0 E & L,
FORER., JRPDOTFERFIWIIZ VT ) — NV ThoT-, (B 3)

(4) BEYRBICETEHES/—ILOKE (v b 9H8F 41X YL, . BRUE

k)

FOH T~ TR G X D4, ik KOt OBHIE 7 /7 —/1ofk
B, 7 v B ROV LA~ORE O BEGIZ X DR R R ORI [11,12-3H]E &
J—=IVOREW, T v b, UHER, A4 X, PILKROE h~ORR O X DK R OWE
M ONTKO H F~DO K TG X pifEF o[11,12-3H]E 7 / — ORIz
WCRRRT S U7,

HILEMIC BT 58T ) — v OREEREIRE A X 1 1R LT,

WTHOBIEZBNTH, BT 77 7V KOF LT ) —VnET ) — VD% 118
DOFERBFYTHY . DEWENES ) — AL EETT 55 ) U ROF LT ) — R
%o MEEP RO oY T ) —L BT T T v LT ) —LDkE, BREIC
L VRS, BT )=V ROZOREE, W LA Oaae s (Fvr a g
ARSI AR & LTHRttsn s,

Z DIFEDNNTE MG Z R T RO ERHW D, [11,12-3H] 8 Z / — Va2 &5 L4,
7 v NEOW VDR, gk O#EP THALNZ, ZLOREMOREIT, 7vra=k
— PR ORIV T 7 X —F OEEZERRF 2 V- R OAERC X 0 ) Lizas, JET
D LI o T, TNEOWEITET ) — VRO OB S TEA IR TH D EHEER S
ns, M3, 5)



[11,12-8H]¥ 7 / — L ZHEREO&RE L7=7 v b (Wistar &, M), 7V ¥ (New
Zealand), 1 X (=27 )FH), Y/ (T H7HN) kO MZBWT, B /) — &%
OREFOHPEMIX, T > . A X LYV TIIEITEATH '0 AR AON = NG TS
HMEAL T o7z, £72. B MIBWTE, P RORPICBIT ST 2 —1 & Fof
%%m&khgﬁﬁéw(7wﬁm/M@Q%&UM%@é%)T%éﬁ\7/F\ﬁ
P, A XROPIV T, TEBEA L TS ROEIEIZIIE 42 TERA LNz, (B 6)

[11,12-3H]E 7 / — & Eie~L v M B FICE FBMEE L LR OMECiX, ik
MOEFERBIT, XL T /=N ROETT7T ) TThoT-, £-, AR TIFET D
FERBL, BT —, XL TNV KOETTT ) THY, IV v UEBRE
KR ORI AR E U CTIFEL TV, (B T)

BT ) —NVEBEES LTRSS, BT 2 — A E BRI 72 FERREM) O
B N CERINDO LR RN G END, (B3, 5)

e " OH
Y /—=i

(a—¥TF7Z7/—)
OoH O / \
I H CHy TGOV H-RUES
B P A
H
Y755/ ‘\ /
OH O
I HLH
L7/ =
p—¥r>7/—)

X1 "HELEMWIZRBIT DB T ) — VORI 8

(5) in vitro (X BEAER

7w b B BEROE FOFI7rY—4A B FOBI /Y=L NZE FOY =
B UGT v, BT =D TAL, 14 (LN 16 fED/KEREED 7 v 7 1 g
BAEEIESNT, TS UGT 0¥ T/ —Txhd 2 INEM L, 12 UGT 1A1,
1A3 eIV 1A8 TR, & MEMKRIZHIT 2 g O T OIS IRA~OREHDRE S 7,
EBIC, K MR LW)) KOV » b (Wistar 53) ORFI 7 1 Y — 5 KOS %
WERBR T, WToOF 7 v Y — AR OIFHIlE T E 7 /) — B EnEhE /) 7L
70 EBRE R OVE ) REBIEA S5 Z E DR S NLL, (BZR 8, 9)

BT —vOF TS OW TR 2720, BT/ —/VTEKFE T S
7287 =N, B hOFFII7ayYy—h 24 NoyDI 7 —2LE7—)L1L7=H])

L EBIZ3TCTA v Fa—hENT,

7T M 7120 “zeralanone” EEEL IV TWAN, WY BT T ) THDHEHW LT,
8 JECFA FHiE (2% 3) @ FIGURE 2 %Mz,



REBUSIC X B EKFE N N LC-DAD-MS (2 L BT OFE R, & hOFI 71y —
LMZEDET ) —OFELRREML, FEEREO 13V LD 15 NRFED KL ST,
TaA—)UMEEERTHLDOTHD I EPEE SN, o, ZNoOWENRRIL STz
SRl ELDF ) BEE AT OREM bR SN2 &6, 26D HT a—/L)3
REETHDH I PRI LT,

INHDOHT a—)UEIEEZ AT AR ORI OWTRFTT 572012, 271 Y
— A2, N-acetyleysteine (NAC) 2Lz Z A, BFEOEZ / — L OO
NAC AR Sz,

FEIC LD OZEREZBRFTT 5720, BT/ —n%aT v b (Wistar 28, ). 14

(B8 UK (M) oFf7my—Lbibicf o FaX— LA T
AURIRED 71 7 2 — AR DA 2 e T 5 B — 2 DS S 47,

F7-. ¥ /—nte FUaredr h CYP (1A1, 1A2. 1B1, 2A6, 2B6. 2CS.
2C9, 2C19, 2D6 KN 3A4) %A ¥ a~— M HEBRTIE, HFEROKBILIZEBNT
CYP 1A2 g bEERIR N E -T2, EHIZ, & hOFR 7 vy —AD545 L [FFRIC,
BT = OREWD NAC AR ERk S 7=, (B 10)

2. TREBEAER
(1) €5/ —ILOEFIIKRS
O HBHER (. HEBHED)
A4 CEIRE 221 kg, #9158k, MEMES 9 B, 3 BAMER) O Fic[11,12-3H]E 7
J VR Z BTG (36 mg/8H®) L, 52, 5, 15, 30, 45 %165 HEOH
kP ORSHEHEESHIE STz, SHHRERICIX 2 BH (MERER- 1 87) 2RV,
MERARAITR LI,
Beht%, ARk G 5~15 HIZICTRAMEISE L, R ORE & & B ITHR 2 1T
D UTz, FEICEE L72%, T30 30 H T DREIC e~ T2,
AR ORI L, BEZOWTIORERIZIBW T HRD TR - 7, FEEEIR
IS Cic b o 72728, 10 ng eqlg 225 2 E137eh o7z, AhA TR RIS 1 33%
H#HDWTNORIZEBWT S 0.13ngeq/g 2D 2 Eld/enoT-, (B 3, 5)

F 4 BT B11,12-3HIE T /) — O 512 ONLFRBEHEIERE (ng

eq/g)
. Fehtham A% (B)
sk 2 5 15 30 45 65 BRI
Jiik 2.5 8.2 7.3 4.2 3.4 1.5 0.07
ek 0.74 1.7 1.3 0.97 0.89 0.75 0.07
A 0.099 0.13 0.10 0.054 0.047 0.044 0.014
fEf & 0.10 0.30 0.25 0.26 0.14 0.098 0.035
HEYH- 80 270 230 140 120 56 b
n=3

o JECFA i (S 3)

(2% 130 mg) LRt SN Tnd,




a : BEPEEN
b : ERbHCITZEM

@ REBHER (4. HOBHEQ)

A (M 4580 1T —NBRIZBEKR S (36 mg/iH) L. #5 70 HEOMMHE
Z )= VBN ) 7 n—F gz Rz RIA (EERA : #A 0.278 ng/g. JEN
0.121 ng/g. T 0.373 ng/g, &Mk 0.110 ng/g) (2 XLV HIE Sz,

FHAR P OSSR R RS 1L, AT T 0.127 nglg., JENGT T 0.184 ng/g. HHIET T 0.299
ng/g & OV g+ C 0.157 nglg TH-7-, (B 3)

@ REBHER (4. HOBHEDQ)

A (BB 27 50) 1B T ) — BRI B S (36 mg/fd) L. &5 7. 14, 21,
30 XN 50 HEDOIE, & OB OBk ONT i 5- 70, 90 T} 120 H#ED
BAARRP DY T ) — VRFEDNHIE Sz,

570 B 1% ORI OFREIRE L, KT 0.200+0.147 ng/g, &g T 0.126+0.094
ng/g. AT 0.725+0.886 ng/g. HEHST 0.0731+0.040 ng/lg TH -7, $5-70 HL D
ARH- O RETEIE 1T 3.28+1.74 ng/mL10TH -7, (B 3)

@ HBHER (. BHREBED)

W4 (KER 260kg, 10~12 Alln, #E36 87) OH Tic[11,12-3H]E Z / —/LHA|
TS (36 XL T2mg/BH) L., &5 15, 30 X165 A& O O BETE
PEDSHE S 7=(5 6 BEL R, XIIREECIL 38R (1 8/ & W,

MERARB IR LI,

LR TR IR D m il I G- 15 HIRICA BTz, 72 mg 25 L7o4HTklT
55 WS O BAARE T O IR REIEE X, 36 mg 2 G LI-F0 Lok HEmsoTz,
AR 1E LTl b sV SRR IR RIRE Ch o 72Dk, 72 mg 285 LI Fokh
15 HZ DO TH Y . 6.0ngeq/lg TH-o7T-, (B 5)

# b5 BT H11,12-3HIE T /) — VOB 5% OLFRBEHEIERE (ng

eq/g)
FHER O G%Zm A (H)
HEA% 36 mg 72 mg
15 30 65 15 30 65
JHFfisk 2.2 14 1.3 6.0 2.8 2.6
Bk 0.51 0.43 0.47 1.90 0.93 0.92
A 0.020 0.017 0.016 0.055 0.040 0.030
i) 0.110 0.087 0.083 0.440 0.230 0.140
n=6

10 JECFA PHiliE: (B 3) 1213 “mg/L” L Fidli STV 2723,

‘gL DFEY Td> % &HWr Lz,




©® HBHER (4. RIEBIH)

A= (MERIAREA, 3 EE/EE) 1B T 7 — WV BiAA 1 [E0ND 6 [BlE TOWT I DREEEHE
$eh- (36 mg/Ea/nl) L, FRERERNEN S, 2 BILL OB G- 2R CIE, #a]
% 60 HECHEi L, ZD%O#KE% 65 0N CHEl L=, \WTIogsREmZ o T
b, B 65 H1Z2IZ RIA (FeHFRS : 0.5 nglg) ([ZX Vot LT,

6 FEOWTILOPEREMI IS T H A, Bl OB I EE s S /e
720 1~3 [alBe G TIP3 S 2o 723 4 [ BEE Tl 0.73 nglg.
5 [ GHEClE 1.52 nglg OV 6 B 5HETIE 1.10 ngl/g BEH O &S, (&
H3)

® FREBHER (4. HOBHEXITREFHIRA)

A= (e, SRECRH) 128 T/ — v aBhike S (24~168 mg/iH) L., &5 5 HEOM
PO T ) — N KO ORBIREDHE STz, BIOREOAZITE T ) — U AT
VANV ERF T R (DMSO) AEBRHEIKERZ 1 3 2 [\, 3 HREFIRNE S (552~4,128
mg/8H) L. Ff&G- 3 BROMERTE T /7 — VRO ORI A2 HIE LT,

ERAER6 IR LI, (B 3)

#£6 BT 2B UIEFIRNE 5% DB Z ) — VKOO O
FRHEEE (nglg)

Beliths | R5R T = I
BOJrs| - (mglds) TI7 ) —n | BTITT LT = BT )— | XLT)—)L
24 0.13 0.05 <0.02 1.0 —
A 48 0.21 0.1 <0.02 NA —
(H[aD) 72 0.16 0.2 <0.02 NA —
a 120 0.16 0.09 <0.02 NA —
168 0.13 0.09 <0.02 2.9 —
FRAIRIAN 552 0.14 — 0.03 15.0 5.0
1H2| 1,374 0.29 0.19 0.06 65.0 40.0
[, 3H | 2,748 0.32 0.23 0.10 50.0 25.0
fil) b 4,128 0.55 0.09 0.08 60.0 70.0
NA : e

a : %5 5 HRRICEEIZRE
b : FfG 3 HERIZRUBHRER

(2) B b L oARO Y EDBEERES
® HEBHRER (F) O
4 (B 6 5E) ([CHHE Lo ARa s (300 me/E) KOYE T —)L (36 mgliH) %

B S-, X34 (EBES5H) I[TBT 7 —/L (36 mg/EH) ZBMi&kE L. R
Eha S, 5 67 HEOMERTEZ 2 — /VREIL, F&5 5 (OKeefe) 3B L7
HIEF ONZ Dixon &2 OYRussell (1983) @ RIA (2 X W HIE STz,



fifii (0.349nglg) M OYEET (0.076 ng/g) DIEFED L SKIHREE & LA THEIZE D
S7- 11 (Bl 3)

@ REHER 4 @

A (M 3 5H, REBOFME1E) ITEHR ML ARy (200 mg/fE) KOET /) —L
(36 mg/HH) ARG L, FEABNEI Sz, #6556 B R84 B ORI
$eh5-183 KU 271 AR DO 7/ — VIREEZHIE LTz,

MR OFRBRIREE L, MR OYBILCIaWd s 0.2 nglg K. BB Tl 0.3 ng/g K
Wi, IFECIL 0.5 nglg RifiTh o7, (BIR3)

(3) =ZEM

Fusarium spp. /0BRIL, FZEGBSUIEEHER O B SR CTH Y . HIRBRE
TCET /= (ROZ VT ) —N) ZFEAT D, LIRS T, FZEfEICHWT,
BT = ARARAGFET D E2BETIHVLERDHY , EERSINFOMREVES
) =V RO DR NS E DD L IV g T 7 b o SN, Ean
RIRHRTH L AREMERH Y | T L b BAEKR G-0RK TIE RN Z S ICHENKETH
%, (ZH3)

3. EinEHER
Y7 ) =N FORB TH LT 7T 7 K OE LT ) — Vi el it
ZRITMOIRITRLE, W5, 11, 12)

U A BRI THAB S HEOWT LA,



#£7T ¥I )N O@EEMRERE R
WEIEH BT 5 A= AER
Salmonella typhimurium R
1~ Iplate (+
e |TA98, TA100, TA1538 500 pglplate (+89) (BH1D)
IR - -
SR S. typhimurium TA98, b
-5 TA100. TA1535. TA1537. 1~10,000 pg/plate (+S9) (B 5. 11)
TA153812 T
BT8R |~ 2 7 3 — L5178Y Rext:
B ~ /mL, (+S913
EEAE | F (Th+). -3.7.2C 25~-600 pg/mle (£89%) | s "1
. C57BL ~ 7 A f&HlE B A ES R
Y #—j‘ i '8 ~ -5
PRI ek 10% ~10° mol/L, (B 12)
in DNA&1E  |F344 7 v ~ (5EREE) AFAask Rexp:
» o 1.3X105~1.3X 10 mg/mL
vitro | 3R IS MEMY s, 11)
DNA A | = ey (=X
NS S 7 N7 H \E
s Z v MTFHSRGMRETE A<BH (B 11)
Rec Bacillus subtilis o] Bt
7oA H17. M45 (&ZHE11)
SOS-7 rE o Rat
B (=
o Escherichia coliPQ37 BT (£89) (BIB 11)
RS N
-~ = XN AH VT H e
stk |0 VT TTANAAI VIO g (g =2t
. i) (&M 11)
iR
HEL S 0.5. 1.5, 5g/kg {AH Rext:
N = - X'El"m:ﬁ/(‘ /—J ¥ = > ==
P e T GO, A IR 5| (B 5. 11)
} B X
O N | HanNMRI <O AR |50mgke EWERFRY |

12 JECFA i
13 JECFA #HffiE

(B 11) 121X [TA100) &Ed#EisnTns,
(B 11) 2% T4+89) Lit#isnTuna,




#* 8 DB s R R

waEe | RS | g | i
Y755 )
S. typhimurium TA98, o
TA100, TA1535, TA1537. 5?;;8? + 1,000 ugiplate (£§%1)
HiRzesk | TA1538 -
gl . — \ N
' 7 AR S. typhimurium TA98 1.0~10,000 pg/plate e
in TA100. TA1535. TA1537. (+59) (B 5. 11)
vitro TA1538 - T
BT8R |~ 2 73— L5178Y Rext:
) 3.13~300 pg/mI(*=S914
ERABR (M (Tk+-) he/ml(£59%) (B 5. 11)
DNAEE |F344 7 > & (BKEREE) ATk (=X
-~ i 5X10710~5X 10 mg/mL
SRR IR =) et (B 5. 11)
in B s 0.5, 1.67. 5g/kg (K& (=X
o D-1 b= i . .
e N L S0 AR B | (B85, 11)
2T )—)b
S. typhimurium TA98, Pt
.. |TA100. TA1538 17500 pgfplate (+859) (B 11)
IR - -
5k S. typhimurium TA98, b
- TA100., TA1535, TA1537, 1~10,000 pg/plate’s (+S9) -
(W5, 11)
TA1538
in BIEFER |~ A 73— L5178Y # SERGE
~ —+ 13
vitro | B M1 (Then). 3720k |20 160 nemL (£89) (B 5. 11)
DNA&1E  |F344 7 v ~ (5EREE) AFAask Rext:
. L 2X10%~2% 10" mg/mlL
ER B e (B 5. 11)
. . Bt (—S9)
Yuth (A FL
;’:&ﬁgﬁ CHO 41 8.75~950 ugmL, (£59) | [aft (+S9)
e (B 5, 11)
AR s 8.5~85 mg/mL P
oyt ICR b= A . .
i |matm (OB AHEIHIR G0 AMEEIBEIC | (M s, 11)
vivo | 1EMEEGE 0.5. 1.5. 5.0 g’kg 1AHEH/H Rt
= H/aICR)BR ~ ™ % vty
KR a(CR) v 5 F Rl 4% 5 B 5, 11)

Y7 ) — oW, invitro D Rec 7 v A TIEGEORE RAME B 7275, DNA f%
AR AN SOS-7 v B BRCIIEMETH Y | in vivo DRIFBRTFHIEER T b B2MEDORS
RGO, £o, BIRFSREREFER, Ba 2R RHER, DNA EERER, kg
BMRA G ER M OV IMZRER O W T L b s RidaEtETh - 72,

ZDlH, BIWZEREERL. BT ) —/IEMRIZ & - THREE & 72 58 inm T

PN EEZ T,

14 JECFA #FfiE
15 JECFA 2t

(B L) IZIEESED R,
(B 11) 121 1-5,000 pg/plate] &t S5,




Fle, B o THLET 77 ) U RE LT ) — /U ONT b EFERR
RN FE SN, BT 77 TiE, wWinsRETh o7, # LT —/mZon
TiX. 1n vitro DYLEREEFER T S9 FEAF/E N CIIM:Th - 7223, S /7L F Tl
MThoTe, Fio, BB 2R B ER CIIME R GRS RBIZL ST, In vivo D
FRiB R AR S O HEEERR CH RETh - 72,

IOk, BWEATERT, BT T77 / VROF LT ) —/UIDNTH, AR
o THBE & 72 D BB MHEIT RV E B R T2,

4. 24EEHHER
(1) 2HEEEER (IVRARUSY M)
7 ) — oMo ER IR LT, (B 11)

#9 BT ORGSR

Elzpi sl BRI LDso (g/kg {KHK)
- B £ >40

ki3 HEIEN 4.4
Sk B £ >40

ki3 HEIEN 9~11

(2) 2sHEER (Sy M)
7 v b GRFEAE, MERER: 25 PU/EE) (2, B / — /L2l 0% 5- (0 X% 200 mg/kg
(RE) L., #5 24 F#%ICHE S -,
FeGRE DIt Glu 238> L, [T T.Chol @ _EF, MECIK F A b, +
7o, HEOKEH AR RO M OO F-E HEOMNN A LT, (B 11)

5. BRMHSMHHAER
(1) 8 EFERMESHRAR (YORX)
<~ % (CD-1 %, MEHES 10 DY/EE) 1o ¥P T ) — 4 8BRS (0. 1. 5. 25.
50 X% 100ppm) L. HHAMEFEMRERH T S 17,
AT R AR 10 1R LTz,
AR, SR SO RA 72BN T Sl o T, (RE, B X IIUKET
X, BEGREE SHRBEORNICAE B AT A LN o7z, FIRTIE, BEGI k2 2 id@igs
N7 T,
fidigs BB Cl, HEMED IR I HE DO RFE DMt K OFERTEEIZ DUV T, & GHE & xR
ORI GIC X 2 Z2RITBIE I h o Tz, (B 11)



AFBRIZBWT, TR GH TR DEENA LT, METIE 25ppm LAk
&ﬁﬁifgﬂ%@f@ﬁ&(ﬁﬁXTEEODW@V%7%EZ}%T_\_9:75 b, B EZEZERIT. Ho
NOAEL % H & 100ppm (15 mgkg R/ HIZFEY 16) | o> NOAEL % 5ppm

(0.75 mg/kg RE/HIZFEY 16) LEE LT,

# 10 ~ v A& 8 MM EERERIC 1T L BT,

B 5 (ppm) i I
100 . - 7 Offset & OEER B ORI
25 LLE Qg;f;z%ﬁ - ROt B R TR BRI
5 LT " FMEITR L

(2) 4 BEEZMHEHHAR (v M) <5§%ﬁ¥1 17>

T v b GREEAH, MERES 30~35 DLU/#E) 12, BT /—/v% 4 HREEGREO&E (0
N1 200 mg/kg (KE/H) L., dGEdE nft%‘ﬁm—;ﬁméﬂto

T.Chol K OF Glu DX FIFONZ B EE OB, HEORGHR, F5E & OFEER HIRE RO
b MO EEEOEIMNNBAR BT,

S ERREAR IR Tl RIS EERS HAL > TA O, FEHIE IR AN 2 S
oDy, VLT TIEE ECuniehode, U o SHRRITIEZ < ORISR 2 6
iz, (ZH11)

(3) 6 EEERMHSHRR (T k) <SEEH 18>
Z v b (Manor Farm &7 /v v/ WERER 5 VL) (28T /) —/v% 6 B0
#5- (25, 50, 100, 200 X% 400 mg/kg {AE/H, 5 HAE) L, dicmtEating 5
ST, REERBHIERE SN o Te, WGEZFERBGTE 4 2 5, 100 mgkg KH/
H ¥ 58Tl 800 mg/kg AH/HIZ, 200 mgkg ARHE/H&SHETIE 1,600 mgkg A/
HIZH&E LT,
BTORGHTHENA LI, IMESROZE(L (BEZIRIT D HERO/NYE L UMz I 1
HAMEEOIEE) A b,
WA, HEUD . R, SR & OMAEHEIENH] & 4 H i,
JRELRR AR CIL, BRI, JiNIIR, RN OBEEIROZENE, 7T —7
PR KA, 1B NFSEERR, FEFEO R ER A R OB RANE A AL A 2 B3
o, (B 11)

16 JECFA THWOALTW AT (IPCS : EHC240) Z AW CEREAHEE,

IR P T
B (k) @S ) (gkg (KT/)
Mouse 0.02 3 150

7 HEREH SN T v FORFEBAATHY . BHEEN 1 HAZELPRESN TN Enb, &
EEEE LT,
18 JHHREENRE SILTWRNZ &, BEERE LT,



(4) 13 EFREIHEEHHR (Tv b)) O<SEER 19>

7> b (SD %, HERES 20 PUEE) (BT 2 —/ % 13 BFREEE S (0. 0.02, 0.18,
1.2 X% 8.8 mg/kg AH/HIZHEY) L., diatEatEatiig 3 iz, Bk
% 8.8 mglkg (AH/ P HHE N O IREEDOMERES: 10 PCD FEERFE K OSERRIC W T HE
fiti L7z,

A 6 BIAET L7eh, HEICED b D EITEZ bR oT,

BEFRIL, R & TR G TED B OHL A BT, LorL, 8.8 mgkg (&
B/ A EGHETIE, FRTHEZIRW T, SR A TR 2R AR 23 2 H vz,

MIRFIRA, BRI FRIRE IR DR T A =22, FHIZL DI A LN
TRino Tz,

s E T, 8.8 mgrkg AT/ H £ 5HEDMERECHFIROFHE B M OV DR e
DOHNIMR I BT,

TP IO ClE, 8.8 mg/kg ARHEE/ H & GREOMERE T, MIBN OISR Z1E S
TR O ZE R LTS ABERE | ZHENINMN A AT, 8.8 mglkg IAER/ H B HREDIE TR IR
(ZARALMBEO R E RGN B AT,

JECFA |%, 528 55249%, 1.2 mgkg KEH/ B HEG5HTITEROZR2NE D (only
marginal) TH Y, 0.18 mg/kg AH/HEGHTIE, BEICK HHEITBLE I N>
LW L=, (B 1)

(5) 13 BMEIMHEEHR (Tv k) Q<EEEH 20>

7w b (SD &, IKER 80 g, MEMES 20 UL/ (28T 7 —/L % 13 HERENREEE S (0,
0.025~8.575 mg/kg {AH/H T4 H&) L. dGtEmtEatings 5 Sz,

TN 72 W E AR (largest nontoxic dosage (NTEL)) 1%, 0.175 mg/kg {AH/H T
BHoTz, 8575 mglkg R/ HEGRETIL, HEREIZIW T, REEIINH], FFknEsERo
254k, g B BN K OWFHIR O Z2 M LA A b vz, £7-. HEHRBW T, 4Fh
KB DOW D K OB O BRI A Dz, (B 5)

(6) 13 BMBEIMEEHR (Tv k) QKEEEH 21>

F v b GREMOVCHERH, Ml (287 7 —n% 13 EREEERS (0.25, 1.25 X
1% 6.25 mg/kg {KE/H) L., diadEsiaEgs & S iz,

1.25 mg/kg REE/H LA GRAZ RO TR DR EHIMNHINBIZZ S -, (B 11)

19 AT RN BT~ 8.8 mglkg AE/ A58 L W FOFGRAZIWO TR BRI O 6 D
HENRLHTHD Z b, 2EERE L,

20 REBROFEFANAITHL Z Ln, BEERE LTz,

2 FHEROFERN AR TH Y | FFEBENRE SN TN En, EERLE LT,



(7) 26 BMERHSHRER (Tv b)) <&SFBEH 2>

Z v b CREEM OVCECARB, ke (287 7 —v % 26 HERERAE 238 5- (0.1, 0.8 XX
6.4 mglkg RE/H) L. daEsamatBis st <z,

6.4 mg/kg {RH/HEGHHUCINT, BECEBEEE O 2 0F 5 (RERININHE L O Hb @
(A2, MECHRII NRIR 2 & el OO 2 ki A bz, (B 11, 13)

(8) 6 EMEIAMEMHRER (1 X) <SEEH 21>

A X (MERESS 1 ITRE) 12, BT —L % 6D B 7S (25, 50, 100, 200
N1E 400 mg/kg (KE/H, 5 HAR) L. #EMERMERRBRNSHE Sz, sHRBEHEERE S
NiRinotz, WG EZRGHEE 4 H26, 100 mgkg R/ H 558 Tl 800 mg/kg
RE/HIC (LT 1100/800 mg/kg AE/H | &\9,), £7o, 200 mgkg AH/H 54
TI% 1,600 mg/kg RE/HIZHE L2 (LT 1200/1,600 mgkg (RE/H] &W9,),

B 2 WORDIZ, MEORBNIMEEOREIRN I STz, £z, HEOFNZ IR
O/INUE R BT,

IMIEFHIRRA T, 100/800 mg/kg ARHE/ H LL B GHET, MEREE $12 WBC ORREEN
OO N L REROAERTI 728D 03 R S 72,

MEAALFHIRRE Tld, 200/1,600 mg/kg REE/HEGEET, Hb KON Ht OBEE DI
DA ONZ AR BRI RS DHIINA I 5 ATz,

JERRR AR ClE, OB GRET, ML HICIUEREN A i, MECIEE
B2 DAL 2 A 5 S S OER K OWNEZEREN A DV, FT2, HETIIN B K ORISR
DZEEE N FRIE AT O U TR ERALAEDR BTz, 400 mg/kg (KH/H
DL E#ERHETIE, Aiifiinss L O M/E (B ERCRIIREFERR) o ERA-R AT, (B
FE11)

(9) 14 BAMBEIUSEERR (1 X) <SEEH >
A X (IR, M) 12, ¥/ —n% 14 B D D 7w nfs (025, 1.25 X
1% 6.25 mg/kg RE/H) L, dSkatEaig 52 <iv7-, 0.25 mg/kg R/ H BG4
TIE, #&5B4A 31 HURE, #5-8% 12.5 mgkg RE/BIZHEE L7 (LT 10.25/12.5
mg/kg KE/H] L1 9,),
HEDAEFEZR D /N AR S OV = BB OB IMEM D 2 BT,
TR B TR Tl 0.25/12.5 mg/kg R/ H & GHEORE 1 FIT, K TEROE L
S ORINIRR R OF R A BT, (B 11)

2 SEROFEHIA R TH Y . MRRERRE SN TOVRWNWZ Einh, 258k LT,

23 JECFA FHiiE (B 11) TIIRGREDIHELR CTE 20 o723, SR 18 ITHASW TR LTz,
24 1 FES72 0 OITEAV D72 RTREERSERE S QRN L0 D, BEEEE Lz,

25 FRERICHE SNIZICEA R TH Y | THREEDNRE SN TWRNZ L5 E . 258k E LT,



(10) 29 AMEIESFERER (/1 X) <SEBEH 26>

A X (VCERBA, W) (2, ¥ 2 —n% 29 BREE& S5 (10, 100 Xi% 1,000ppm)
L. HAMETEERR R I S -,

1,000ppm #58ETlE, e 1 BN ERD I ONHE 3 Bl 20l 72 AR MERIEFSEE . Hb
D>, WBC DK N > 7 SERDJ D3 5 407z,

JREBRAR IR ClE, 1,000ppm FGRHZIRBWT, FEHROZENE, ANRO R R
A, FENERERIER L OUNEZERE A2 DT, B RERE FE I OV RO RE
D ERAEE A BT, (/1)

(11) ETEREICLP2HFIMHEUHR <SEEH 2>
O 14 HEFESMEERE (F v )

7 v & (SD %, M, PCECARI) (28T /) —% 14 HEE F#&5 (0. 2.25 X% 9.0
mg/kg RE/H) L., dAMEmMsBR 320 Sz,

P GRECIXREHNNHIN 2 STz, HECIE, R, BINZIR L ORROAE  HE AN
DU REEE K OB OFEH BB THEIN U7, MECIE, JRE K OVR O B B3 L
FE R ORI O EESEIN L, SO ERBD A6, (BR11)

@ 150 AR ERE (T )

i#57 v b GREEARBA, ME 20 JT) 12¥ T ) —d~LLy b TBEERYS (12 mg/
JE) L. &5 150 BT S -, sfiREEE LT 5 ILE AV,

(REHINNSE], IPERFEha, FLAR M OMKOMOIRALOWD . JRE N OB B O,
FEARD KA N A BRSO S A - B AL AR A BT, (B 11)

6. BHSHERUEINAMRER
(1) 104 BFEIEHSHENAEHEHER (TDR)

~ 7 A (CD1 &, HEESR 50 IT/RE) (28 T 7 —/v % 104 BREER S (0 (&M |
0.15, 1.5 %O 15ppm) L. 18MEMZENAMEGFE RN G S-, 708, eI
BEE LT, Blo~wo 2 (CD1 %, WEHES 50 DL/EE) ICT A hTP4—/L-17B & 104
lREE&R S (2.5ppm) L7-,

TERRR AR A . SRBRIART BB L= 2Eh, PP FREE, 15ppm B 5-REN Y
Boitct R DBk LIERE L, BB ) LTI rm B AR A ioms Gkt
SR - MR - IR, BN, AEEE. M. SR, L IR, ESEE. RINR, FEE. M
B, FRAROREEIFNCARIC L W B S -2 TolER) 2%,

BT REZR 111R LT,

FELCHIT, FGRE TIPS IREE IS L ~MEMNTE Do T2, M IREECIIiA & ic
ERL, $lofcHE Ch o7,

26 FRERIE ] ST ICEA AR TH D . [HREEDERE SIVTWRW T D 8BRS LTz,
2T TR ETERINTWNAZ L ZEnh, BEERE L,



RENL, & GREOME T G-BlG 52 1814 £ TRttt BRI AR TORIKE TH - 7273,
Z OB D 52 BN WTHECIIR»Tz, —J7. BERHREEORE Tt
Bl 28 U CHEREEOIREZ R Le, o, BGHEOMETITR2M FEE & [FEkD
REHINAZ R LT,

EETE T, G REOMERE N OG5t BREE O IEN XM e FREE & [FRE CH - 7223, Borthxt
FEEEDIME I3 5-Bilhn 80 MH LARRI FZREMc BRI LT o 1o,

MIEFAIRRE ClrE, BEGRECERBRIIR 28 U CT/NT A —Z DIEN 72 BE D B T,
Bt RECIE, MET Hb & O RBC 23 L, T HMERS S & — o DZALAF 6
Tz,

HIR CORT ROFABEIT, BBt ERIC IV TR IS L 72

JRFALAR AR CIE, 15ppm BEGHEDT R a7 U ARERI. Bt IREEIZ ST 5
VER & Lol U CHER IZEZe0 T o 72, 1.5ppm HK5HE TIEA S0 > 7273, 0.15ppm
B GRECIR, MED ZIRYPRAN RN U SR % P 5 INEL K OED FEFEDYEIR D FEAEBARE DS,
SIFRRE & Lol U CHBEICHD Lz, L Land s, 2B 0EMIE. (1) JREICEIZER S
T LI B ED 2 <L Q) MEOITRITEREMICIB O TR L A BILD
LOTHY ., £, KEHOEMIZB T HRABEDRS1TIE 5L B HEED
PRGN LD B o7l EI2L DD EEIOND LG, BORLVEAEHE
AT SR T,

AGER T A B 7o N EARRTEEMIEL N RTEEIZ I 1T DI OMEE O3 A BHE %
F121TR LT,

INODOIEENR~ T A THREETHDIEFMHTH S, LL7eA 5, Gardner (1941,
1948) 1%, FHEIROIEEMHIMUIZH 2 BFHED~ T A~DT A v a7 85 LBENRH Y |
T A ha g URARVE OG- ORERA CToARVE T ADARE & BhEN B 5 &
EZoND I EEHREL TS,

%1 ;’thfﬁgﬁif I WAL bEERTX ha S UARERNBIE S, \_ﬂ%@f/ﬁ
AL, B CET D180, Mg 2600 28R OBIN, HEDFE T RO MR~
RN *%i@ﬂﬂfﬂﬂﬁ\ PREIZ 1T 2 ZIRII R OBEIR DR Z . FEDORIE, 2 Vﬂﬂ%ﬁ&
O b, FEFMIE, B ER O ONZHIROFEEN G T, Bt B
OREGRMEERIZIEL, BEZIT 5 N EIRRTEEME L OFS ERFMaE, WONCHEZIsIT 5
R R 22 0 O FUE S B E Tz, (BH5, 11)

JECFA X, 15ppm #GHOBEZIWNT, =X haF U BRERADA LD & & BT
T A R ARV OFRGORERAE T 5 Z LML TV D FIEARTIEIRED I
BREDoT2Z D BT ) — VOB ANERITT A haF UARERA EBEL TV,
JEEEA T DAL NMERAE L TOEEMAE (no-hormonal-effect level for
tumours) ZRET DI LWL TUIKFEOLZE LN EWET D ENARETHD &
famfh 7z, 728, ARBRIZEHBW T, NOAEL 523 E LT\l (2 11)



FDA 3. 15ppm GOSN T FRAFEIEL ZTer 2~ o 7 U ARERIC &
2 I B2 LS P B AV, 15ppm & GRE ClEaAs /L& AERLB ORI A &
RIEIT A BN o728 Uiz, F72, 0.15 KON 1.5ppm &5 REDME ClI R 2 £ 5 I
BLOFEABEFE OIS — BN 72 < | BEZIT DREEEOILROFABER R X MEhY)
(CRNT RIS DT I > THIRE OB O AR INMER L7 Z L E L TWD
EEZBNDZ LB 15ppm & FRIDIRE TIEE T / — /L ORVE ARTITAH LI
Motz b Uiz,

FDA 13, ARABRICE T, BT/ —VORARGICEI VBT /) — Vi3t RS
RS 2 SN OREHNCH BB A /T 5 &0 ) G Hd | 156ppm % FlEl SR
FETET ) =N ORVEAERBRDNSD L) FHLL G DNARN 122 Eb, AR
BRIZH1F 5 NOEL % 1.5ppm (% 0.225 mg/kg (A8/H) L& L=, (BIE5)

U bEIE 2 B aRB AT, ARBRIZBW T, 15ppm EGREOME TR DY
TN OIS, EC e S M OV LR ORSIRPEAE DRI DT Z & 7
5. NOAEL % 1.5ppm (0.23 mg/kg {KH/HIZAHY 28) L 3%E L7z, 15ppm HEGHED
HEC I DT T RARRTEEIE OIS O _FFT B AMEZ RIS 5 0 LHEr LT,

F 11 ~ Az MW 104 BFHEMTENZED AMEPFERRICI T %
TR GEEGERA)

£¢5-5 (ppm) i3 e
« IR, RO * BLBAE
15 - BB OBEENE, B FIROBA~O | - BIF OB
W, B O ERIEA | TEEE RO LR ORI
* BT O T RN DR N FEE DRI
15 LI F #PEATR R L #PEATR R L
R£12 ~UAZ M 104 BEHEMERNETED AAEDFERERIZ IS T 2

FEARFTEEARE N N BEEO R ONEE O AMEE (1)

- B Y7 ) — REHEE (ppm) .

Mt HE H +HA

i [EXEFSYEE 015 L5 15 B S R
T EEARRTE R 1 0 0 8 28
HIEEIZ BT DBk + i 1 2 2 12 33

n=50

Bl = A b T A —L-17p & REER S (2.5ppm)

28 JECFA THW O TV AR E (IPCS : EHC240) % H\WCEBURZHEE,

e T T
Bk (k) @B (glkg (KT/)
Mouse 0.02 3 150




(2) 1 FHEIEHSUHER (Tv k) <SEEH 29>

Z v b GREARH, MR 25~35 PL/EE) 1o, BT/ —/L % 1 4R S (0. 0.1,
0.8 Xi% 6.4mglkg RE/H) L. BMEEM B EM <7z, 0.1 mgkg KRE/HKGHE

1%, PRBRBAAGE 36 WD | e 5 R A 20 mg/kg ANE/ FICHSE L7= (LAF [0.1/20 mg/kg
RE/H) E\W1DH,),

A TCOEGRECIREHEIPIHA 2 STz, 0.1/20 mgkg K/ H B 58 ClE, Hb O
DI, e ha BRI O R, RIS, IRE R OHEZE DRk K UMH
K BB ORI N5 S OB FEIR O o OFEXT B B O A B vz, FHHiE S
J:—&/ﬁgﬁwﬁﬂﬁkaﬂiﬁwﬁfﬁ RXNTo, ZORETIE, 27O

T2, DREL, REZER ORISIHROEREE~TRREFE DFEME, BV T DB E DR, F
%@%ﬁﬂ@%“‘fﬁ?@@@%@ BB, ASERERGIT H OSE B DI 13 LB TS
RIS, (B 11)

(3) 104 BFEIEHSHENAEHEHER (v b)

7 v~ (SD &, MERES 50 PURE) (2B T/ —/L%& 104 BEREAHR S (0 (EMsiR) |
0.25. 2.5 X% 25ppm) L. 1@MM/FE 0 AMEOFE BRI R Sz, 7B, IREFR S
BRMEXRTRRRE & L, BN 2 BE (MERES: 25 DU/RE) 27 E L, A b7 U4 —/1-17B % 104
T RENREE S (2.5ppm) . IEAEREHAA 8 1% £ T 25ppm., FMENFEL L7272 F4LLA
PE1T 2.5ppm (2P U CIRERRES- Lz, S 6102, Bl 1 RE (M 25 UT) Z R 515
RIFERE L U CRRE L, s BRBAGARC = 2 N T U4 —L-1TB % 2 FBHERS (9 15 mg/
g L7z,

MIEFAIRAT, BEARAC AR N ORI 2 5 5-BRAE 103 % A REMEMES 15 DT
FEhfi Uiz, #5104 8 (BeiddRhs) %324 mm 2 5o iV iz, BB RO
A, FEVECTIRRE, 25ppm B 5-8E R OB Rt O 2B 5266 L, tho2dhioxt L

TIEE AR BRI CH G E - Ak « AR, e SEER, ORBE, EE(R, AiSZHR,
FEFE, M. RUE. BRI, AR ORI ONCRERD) A S5EE L7, SRR s
CEIERR L, BRI 2 S0 L7,

BT RAE R 13 1R LT,

ALEERT, M PR L R R CIIRE CTH o 7o, IREFR GG IREE Tl &RERT
L VRT3, FECHIOTE 31385 G5 80 WLARRICA Uz, Fha G- IR
Tl FECHNTRE G-BAE 20 LRI A U, 38k 44 IR\ CTAEFRIT R -T2, &5
FEHCB W CTHIBORE TR RII R SN o 7203, Bt IREE ClEFatse IR b~ TR
UL LTz THAIROIEAEN L @SHEECH T,

29 RWERMHEH ESNTZT v FORERARHATH Y | BEGHRTICHENER SN2 L, BEER
L L7



(KEEIT, 25ppm G REDOIE T 5-BtG 52 W% £ TRt IR Erl: L CHEEE DB
MHIRH BTN, ZOHORBIEICIB W CIIEME R E RRE & o T,
0.25ppm FEEREDOHEI ONT 0.25 KON 2.5ppm FEGREOHEIZINT, BEEDHD A 5
T, 25ppm FHREOMETIX, BB ST B GBIA% RO 90 A&, &
PERTHEE & RIFREEOHIINE 2 7R Ulc, —J7, Bkt e CIXBEE b 2R L, BAE&
B it R O C R R DIV 3 3 BTz,

AR, [RMERIIRRE L R GREL CRBECh -T2, BBMERIRRECE D O R b
7=

MIEZAIRA T, 0.25ppm $ 5 EEOMECHRIMER X7 A —% (Hb, RBC X ('Ht) K&
ONWBC 23fatse FREE & bbls U CA RIS L7228, 02T O GRECTIIREM s FREE
EFREDREREG DN, AERLAEKEMIIA LR - T, R G5 IRt
TIXWBC O¥NER L, Bl 585 R CIIIRIMER N T X — & Db K O ER
Ttz LT,

ERRA L PR e ORI Tl B OA B R 2T B h o7z,

R B Tl RGHEDOLE & FEMETIBEEOIE & ORICH B R TH BRI o T,
25ppm B HEREOMED FE B EITHIN L7=75, ZOREOIIHRERICKRE RIS XN H -
o2 EEBRELTRY, MR E BRI A Do T, IREER G HREEC
I3, Pt HRRE & i U, OB R E RO A B 2RI M OMED IREE Ofiset B DR
MIH BT,

FRERARRE AR i, BEGRRCE S X D IEEOEINITA SN ho T, MEOIENE
TR & L C, 2.5ppm VL F GHEC - 2 O BB R EEMIRaOBEIND A BT,
2.5ppm FEGRETIL, FLERETZRLOBMMN I BT D3, FlE T &2 a2 & et
HINCAHE T2 D o T2, 0.25ppm $5HEDOHETIX, R BRI C LT IRME HRZ D
NETUT Y UIREIEN L S SR R B L DB L IIE Do T,

F 7o GHERTREEOMED 2T, IR, & (R EEAAE RO R ORIERZ ETe) |
R OB ONCHIR CRE R =R ha S VR ERZ R L, RG22
figt, MoE. H. BiROMCOEE S, BIEIEEORETIX, BEIC X DEITIT
M, WM. FLMR. OB, REEL. BB OViE CRIZE S ivTs, B SRR IR Z 31
LI AR TRV, IREER GG EIRIEIC I 22 b LV EE CThH o 7o, BlEk G
BRI RREE DB T, B IREEC A C FRARIRE (X4 7 3) OIS BENA
Hoiviz, (ZH5, 11)

FDA I %, ARBRIZIBW T, BT/ — VORI GIZ X0 | FEEMEELOFELL OFME
ORI D e o Te b Uiz, F72, 25ppm & GHEOHEIZIZIRE /2= A ~a s
VHERDRA LN O D, 2.5ppm FHREOHEZ A LB LITERD 2N O

(marginal) ThH-7-Z &b, KR E1T 5 NOEL % 2.5ppm (£ 0.125 mg/kg &
H/H) &L, ARBROMERLILC ADI 23% € L=, (&M 5)



B ZERERIL, ARBRICBWT, HETIIERGHETREICL 2EENRL LT,
25ppm $HHE T ENEDILIEN A HNTZZ LG, BEZXTT 5 NOAEL Z e D
25ppm (1.3 mg/kg REE/HIZFHY 30) | MElZ%F7 5 NOAEL % 2.5ppm (0.13 mg/kg &
H/AITHY 30) LERGE LTc, BB AMEITA LR T,

#13 7 v b 104 BEFEIERM D AMEDFERERIZ T D
TR GEEEMINZ)

Feh& (ppm) i3 i
25 (25ppm LAF) FEEDYLE
2.5 LIF TR L mET R L 2

a: FDA IZ, 2.5ppm FHHEDOHETH LNTZFEIZ DN T, BEHROZ2WEH O (marginal) THh 5
L L7z, (ZH5)

(4) 104~105 BMRNSHSHHER (Sv b)) <SEEH 31>

7 v b (CD &, WEHES 25 DU/RE) (2. BT/ —/L%& 104~105 HEFEETRS5- (0, 0.1,
0.8 Xi% 6.4 mgkg KE/H) L. 1BMEitERBR i S/, 0.1 mg/kg R/ H & GHE
Tk, RERBIAE 28 b H-E4 20 mglke RE/HICHIE L2 (LT 10.1/20 mg/kg
KE/H L\0)H,),

6.4 &1 0.1/20 mg/kg IR/ A B GEEO2F CIRERIMHINA Sz, £, 6.4 K&
U8 0.1/20 mg/kg RH/ A 558 THd TRgiE TIEDR 2 B AL, 6.4 mg/kg AT/ H &5
BED 11} 10 0.1/20 mglkg AR/ A EHED 4 FI Tl RERO B2 APIFEAS
LTz,

MIEFHIHRA T, 0.1/20 mg/kg K/ H#54T Hb OV HE 238 L, Z 02kl
HELY LHECIE CThHH T,

JEZREE & CIE, 0.1/20 mgrkg AHE/H & GHET, FEE, M, INRLORIIIROMESE
FHENLVIKETH 72, FIRICBT 2 26 O Ik ERE T—mic A onsd b
DThHoT,

JREHAE AR I, BREREORFIT, K, JIE, 7B, R, BCiRE O
IZEAED A BT, FHBIC T D28 0iciE, ey, FFMia R INRIE, SR
DZER b, ASHEIIEERRRNE K OMEAERE |2 DAL D RE RIS & E 7z, IRE,
AISZAR, HEFENOWER TR, BE~PSEOZERN A LN, B TIE, FENFEEL,
- ERAVAE R OV E NI FE MBI S 2 BT, (BPR 11)

30 JECFA THW O TV AR E (IPCS : EHC240) % W CERUREZHEE,

IR P T
B (k) @S (kg (KT/)
Rat(old) 0.40 20 50

31 BRI ENE R SN2 DIZFBRORGENAHTH S 2 Lnb, BEERE LT,



(5) 1 FMEEHSHRER (1 X) <&ZEEH 2>

A X (ICECRIA, M) (2, B ) — % 1 AERREER S (0.025, 2.5 i 25 mglkg
(REE/H) L., Brmtaling 5 S,

2.5 mglkg RE/HHEGRHCBW T, BEOIEOZEN, H5E ORI AROZEHE X O
e ERAVAER I DIV, 25 mglkg (REE/HEGRECA LN BEIZ L D2, MK
DN, U 7 SBROWBD . Rl R MERTEREREE, WBC OB OE FRZ D& O £
B E FN T, R T IRFOHR M OYREFRRR IO T, 25 mg/kg (RE/H &
HRAZIBWT, AFEMROEE OZFEME, RINCIRR Y= 2 R ERAbAE R OE!E
b, B B DR ERAVAE, BREIZET D B REAE OB B e BN K OV P IRGE
e TH o7, (=i 11)

(6) 104 BFENEHSHERER (1 X)

A X (=7 )V, WEHES 4 IDRE) (28T 7 —/V% 104 BERTEEER:S- (0, 1, 100 X
1% 1,000ppm) L. &Maatngs &t S a7,

TR ER 14 1R LT,

TRTCOBGRET, HEOREDKIRBEDOE L 0 0R0@m 0o 72,

JRERAR ARSI i, 100ppm £ 5REOME 2 F L O 1 1T, A 2R O B Bl
e BAL, £72, BE1 T, BHomEOFEM L~ L, (B, 11)

FDA 13, MEHOREIRCREIEIND X 9 7e Ve AERITEERE L X5 2 e b
LT, B niehno=HE (no effect dosage) 1% 100ppm (K 2.5 mg/kg {AE/
H) Thotzt Lz, (BH5)

B ZEREET, ARBRICEBW T, 1,000ppm 58 TR 2 £E 5 IR0
FEDOZEME, 5 LRSI 2R ERALA R OSIEMEZ L, I DN @2
JEMZLEDR A HNTZ £, NOAEL % 100ppm (2.5 mglkg {AE/HIZFEY 33) &
RIE LT,

# 14 A XzEHWTz 104 BREEIERERMRRER 3T 2 3T A
BhH5 i i3
(ppm)

- BGRZRTRIMERVEREHREE . WBC O | - o7 R MERTERHEE , WBC OHEINK
VAOVIPZASE D57 WY LR

1,000 CAINEAR, FEE(R, NS, BN, IR A | - e TP, EEL B R ONHLIRARO
OHDRAROFERT EE ORI, AFERR | FXTEEOHEN

OFEXTEEORD « UK OV O XA, S OER

32 FREBRITAEF ST IEEA A TH Y | SHREEDSRE SILTORNWZ L5 G, BZEEEE Lz,
33 JECFA THWHN TV AR E (IPCS : EHC240) % VW CIEREZHEE,

S AT HAE AR

(kg) (g/E 1) (glkg RH/R)
Dog oz 17 r¥54) 10 250 25




- KR/ VY, TR OTRIE, BISZARD | - ZERAD 24 5 B0 B DZERA,
KA FENZBT Db LA R ORSENE

s BNZBMC I T DR LRALAE RO | 2k, PR EMZ b
IEMEZEAE, BERED IRV ERIENEZE L

100 LLF | T Ae L wIEFT AR L

(7) 7 EREESHRAR (1 X)

A X (B—27)VFE, W16 VUi (2, BT 7 —Va2EERIE (21 BiM OB 5% 7 B
MOWRIEZ 1A 7 0vET5) I2L0 THM 9104 270 Ok 7 eries (0, 15
X% 38 mg/kg AH/H) L. EMEEEaking Eim S i,

TR AR 15 1R LT,

ARERBRAA 3 AEH T 15 KON 38 mglkg REE/H B GHETE 2 BIASELTE L, RBREAMG 4
HiZ 15 mg/kg IREE/ HBEGHED 3 BIASFET X TWESEIRAE D 7= O ZEHEFEALE ST, (LR
PEF BRI DERDIWTEEP T2, 2AETFIWITAERBMS 3~3.5 FRHC T2
H & ﬂf:o

EEUREIT, 15 mglkg AR/ H & G CII RIS LR TR o 7,

JEERE A CIE, HERBALS 4 FOPRIRAEREC, 15 mg/kg ARE/ H B 58 CRIE Offact
S OFHRF BB OBFE 12N —BMEO B 2 RN biiz, (& 11)

RMZERERIL, ARBRITHBW T, 2EGHECINEO Y L OEXT B EOHINEN
HHNT=Z D, NOAEL #i%E CT& 7, LOAEL % 15 mg/kg A/ H L3E LT,

#£15 A XZEHWZ 7 FREEM TR 2 AT R

#e58 (mgkg AEE/H) i3

38 < SEWRE ORAE

« BEC X TZEEBERGERFNZI5T D) FRMIE DR e O bR
PEFE R & BRE D & 5 AIIRARH A

- (FERHETD) BRI OVEIR

« JRER DA J OFHX B B D HE N

< JBE, AR M O MR O KD HE5E K OV AL, b= N
BRI AR, PP PIRE R OMERRME B 2 OB

15 Uk

(8) 10 FMSHEEMHEE (V)

PRGSOV (T 7P, ME16 IWEE) 1T, BT 7 — /L 2058R1E (21 A OEE
Beh% 7T HEOWRIEZ 1 A 7 v e35) _ot @ 10 4Ef (181 Ha 7 L) ohilfE %
B (0 &0, 15 XL 75 mglkg RE/H, I . =& 7 — LK OA F L&/ —RADiRE
A1) U, BRSNS S e, BRBRBAG 1 AFEIC 2T, 2 ROV 4 2124 4 T
Z PRI AW, RBRBIAAH A D 9 HH BINCIRS- L 1XBHED 72 WEIAIC L D 7 T
WL LIz Z E0nh | FHEOEMEAEERFT 272012, IO TILAEA LT,

FMEIT R AR 16 (LR LT,

BRI, RS 1 LN 2 FRITIE, |EIC DB BIEA LR T2,



JRERFRRR AR i, RERBIAE 1 F12IIE, BESIC LD A b otz R
BRBHAA 10 FEAZ OREIZI WO TIE, XTREEE, 15 XN 75 mglkg A/ B & GEEHCBIT 51
ESEEROEIE (FEARIE) X, 2 12 B 16 7 FH 2 B O 14 FiH 2 3]
(ZH oz, (1)

B ZEZESIT, ABRIZBW T, SR GHCEREEIIE, SMEF = NEEE)
AT L, NOAEL #i%E T3, LOAEL % 15 mg/kg K#E/H &3%E LTz,

#F 16 Pz 10 FEREmEERER BT AR A
Bh&E e
(mg/kg AE/H)

- FEARORYE, Rt

» IR NIRRT BT ONC B O S & OH B OBE N

« B D YIS ON AR 70 PR SRR O HE N OVETERK

75 * FCAIRRE N OSEIR D RAN, S LB OFAENMEZS . AL INEDOTERL, & L
asetlil

- BIZRT 5 R RE GO L, FEBE SR ORI LA,
YHEDOZEHE R ORI K AN, FUIRZI T 5 @ E OFLE K ONREDIBIEK

» (R EHIA]

« JTHE A OB D S-AEJ ) K O BB D HE N

» GRER D AR K O BB DT

15 LIk  Hb, Ht %O RBC O—i@VEDIRME,  MiBaEEEIRHH 0O BRI R

- fyE ALT &M (SGPT). TG & Chol @ L5

T E PR OOESHE 34

- PR NIRETERR, FEAENER, AW PIIE

* WA EBE, PBEOENAZ I D MMM SR E, SHBEODRLIR DS
Bl, HEBER OB TR

« Fln AT REZRFLEE O/ N I M OV SRR U o 7 SE DRI b

* FENELOFEEOILE, JVEORR L, SMEFEPIBE

i

7. EERESMHAR
(1) 1HAEBERER (Tv k) <SEEH 5>
Z v & (SD &, £ 7 Hn, REK 200 g, MEEES 10 DR (ZAZRCRT 4 1876 RE)
LT D ETET ARG (0. 0.25, 1.77, 12.5 XX 25ppm) L. 1 HAX
BOERERDN FE e ST, REMWICIE, MERES 3 ICo EEM) (F1) Z2WE SE 7z, HEAD
MEOBEW) (Fo) 1. ZNENAENE K OBEAZICEHIR Lz, HEwn (Fo) i, BEL
% 3 36|27 VBT ) — VARG L, 6 B TR LT,

34 JECFA FHiisE (M 11) IZiX“at Ayears” LGl STV DD, FRIBRERFOMER LB 2 Hh,
BaBEAE 1 KON 2 FE OFE IR SN TV D Z 20 s TRRBRBAAS 4 4514 &Ik L7z,

B HEROFEFANARHATH D Z L, BEERE LT,

36 JECFA i (ZHE11) 1213 3~4 L itd ST 5,



JECFA 1%, HEBEW) (Fo) OEEHRECRWT, SIREE L s L, BEE D
L, REOKFRAALNIZE Le (SR T 19% D)), HEREN) (Fo) ? 12.5ppm
KON 25ppm FRGREIL, fEEEIIRHERRE & thi U TIPSR T CTHo7=DIxt L, K&
IRAREE D & AT (21% D)) . BlEMW) T, ATk, FE5E & QYR OMER & O &
BEOR FRERERETR LN, (B 11)

JECFA 13, =hasR, HipEsR, AR, WERAGER (%R 0~4 H) KOWHER (&
% 4~21 B) 12, RE HEIUKIFT DIERIT R o7 L, £, Wi (F) ©
ER R G I EMICEEREERBD N A DI, FIUTBEALEZ bR ST,
12.5ppm FEGEETHREIFID A O, K VIRWRE TR O hoT-, (B
11)

WIIRAFRARAT L Clx, W7ot R (Fo&k O F1) OEMWINC b BEG-OFEL B
7o, (M5, 11)

FDA IZ, WTHILOHETH AR KT THEITRO b, REWOAEFRITONT
X 25ppm DHBETOHREENL LT LT-, 25ppm HKE5HECTRE R OBEALZ EH L
7=OVE, ML 3T B REM ORI GO TR C, BELTEH TH DI

A 21 EI DEPETIIRE OB L TAFTEDL ETHAIIHEET L TV RINoT2T2®
’C&)é LT, F, ERERGEECIIRE OREIR TR LI, 2D FEEED HHE)
MOREHMAREDORK CTH D EHEL LT, FDA 1. AMicl T 5 EEEE

(Reproduction no-effect dose) % 25.0ppm (1.25 mg/kg {AH/day). #7142 (No-effect
dose) % 12.5ppm (0.625 mg/kg {KfE/day) L€ L7=, (B5)

PLbaEE 2, BMEERERIL, FoltROERGEECHR LN EORE K OB &
DILT & ik, FEFE &L QYRR OMERE & OFEXTEEOK FIZoVW T, JECFA FEHiiE (&
R 11) O CIIHGHAFRIA EEDOHREN R ThH 5 Z & KU FDA FHli#: (31 5)
TIHINDIZOWTEENBRNT D, MEEeT —X 2 I NOAEL 23 ET 5 2
EITEEI T B LTz,

(2) 2 HHREREHR (Sv M)
Z v b (CD &, MEHER 30 VL/EE) (28T 7 — VA& REERES (0, 0.3, 3 XU 30ppm)
L. 2 HAREBGERER DN b ST, FottROBlEMWI~DF G113, HETIIAECAT 10 18, M
TIIAHAT 3 BICBHAA L, 22B, R, "B (Fia « Fun) MOWREHFAZ@B L TES /
—VAIREER G- UTe, MR C8E L7 FulE) (Fu) 113, FoflE &I ZIEFRBRC
ARBCAT 14 8, sBL, EELAOVE (Foa o Fa) #2888 CTE T /) — VARG
L7z,
BT RAR 18 IR LT,
0.3ppm FHHETIL, HEM L OVREMWCEE T RIT A B> T,
3ppm T’x"’%bﬁi“(‘ . AL ORI B D S FEEE, [FIIERE. [REoEFR, RE
DOIRE, B K OB O RIRATEHIRET R N fas BRI, &5 OB IA L
Mol ﬁkﬁ%ﬁ@ﬂ@@ﬁii CITAEREIEDS S BTN, £ D7 itﬁjﬂfib D, RN
BRI L FIFEE Th o7,



30ppm K ERECIRN TS, FollE o G2 BT 2461R1%, HiRRE L IR TH -
7o, lggsERE (Fo. Fi). RIRARATR (FO, F1) KOYSBEHHIR0OREHE (FO) 128
WTIE, BEIZ X DI NIRRT,

PHECTHBRONRICET 13 DN o1, (BH5)

FDA %, 0.3 XU 3ppm TIIatEEIIA LT, AR 2 s b o
72 & (reproduction no-effect dose) (% 3ppm TH YV . AFHIZ KT 5 HWEM &

(reproduction no-effect level) % 0.25 mg/kg AE/H LR E LT, (B 5)

B E 2B, 30ppm K5 THEM) M OB OWT U HIRER FEO 2
DA Z LD, NOAEL % 3ppm  (BlEM K ONEEMY T 0.15 mg/kg (KE/H IZHH
W37 ERE LT,

#18 T v baHvic 2 IRESEARRICBIT 23T A

#eh& (ppm) BENY IREY)
REART SR | ARERImH] (52 | HAERE DR, REOEE (1
Bl~HR) © Fo O Fr DO 14,21 H) : F1 OV F,
30 PRESEIINE] (B4R 0~20 ) : Folk OV Fy
)i
TR R OMRIG =B« Fr DM
3UT mMEIT RS L MR L

(3) SHAREIMBAR (Tv k) <SEEH 8>
Zw k (CD%. IKH : i 69~113 g. it 65~109 g, HE 10 PLL O 20 JT) (285
J —)VEIRAEE S (0. 0.01, 0.10 X% 0.20ppm) L. 3 HASZGEAER)NEE <7,
WTHNOHARIZIBNTHABLRT 70 H AR T35 £ TR G-2fkee L. B
YOHPEN OB 2 COHBE IR ABEAL T2 £ TR L7, B o513, B
AL RERBAAARE & [V CTRBA L7z, Wizl nwTd, 2 [BH OB THE S
N7 WREY) (Fipe Ot Fa) D HIRHAROFEN) 2885k U CEHRIZ AT T2 550 L,
3EH O THEOLNTIREN) (Fi)d O Foe) Z W THEREMZ TN L7,
B OFHEW L OVEEM X, BIER LW T HOFBEIZ b &R 510 L 5 E 2 1815
INniehole, EH5, 11)

371 JECFA THWWOH TV AHE E (IPCS : EHC240) % W CIEREZHETE,

R B B
B (kg) (B 1) (e/kg TK/H)
Rat(old) 0.40 20 50

38 WEROFEMN R THD Z &b, ZEGEE L,



(4) £HEEHHER (Tv ) <&EEH 9>

7 v & GRS OVCHAI, #EHE) (28 Z 7 — /L2 28R 60 H Rt OG- (0.3125,
1.25 X3 5 mg/kg AH/H) L, HELAEOEY) & A0 LT,

BEZ BT ) —nafeh U= B ClE, 1.25 mg/kg KE/H UL ERGEET, [REBIAED
OAZRBNLE COMBINIER Uiz, £/, MHIET ) — a5 Lo BRICBs N T,
1.25 mg/kg A/ HUL ERGHET, FERLGD BB E TOWRIOIEE, FIENRE
DY FEREDEENN N OV AT AR O DA BT, MO EHHIZET ) —1%
B LTS A CTHERTEMEII A Do T, (B 5, 11)

FDA 3. KRBT, AHICE T 5 EEME R (reproductive no-effect-level

(RNEL)) # 0.3125 mg/kg (KE/HLLTFEHE LT-, (B 5)

(5) HAFHHER (YHIR) <SEEH 0>
~ A (CD-14%, M, VCECARB) (28T ) — & & 5 (10~10,000 pg/kg A
/B OFPHOXEHE) U, FAERMERBR I Sz, BEI3THR 6~10 HIZ TV, #
BREM DN B M S, TR oA TR L=,
1,000 pg/kg AH/H LA EEGHETIE, WG ONIEOSER, HREETIL81% TH
ST=DIZXF LT 36% FE T Lz, WREM)OREIL T K USEREOHMBIZE S iz, (R
ERRERRORER, B OFROEMBA LT, (B 11)

(6) RAEFURER (v D) <BFEEH 2>

T b GREARH, M4 DUED) ITF T ) — AR08 L, AERMRBRNEm SN
7mo PEHIE. MHE 1, 2. 3. 4 XX 5 HICHIE (4 mg/lt) . #HE 1~4 HIZXKE (1 mg/
DR . SRR 6 FICHIE (8mellD) CHHMIL. O REREWIE. R 9 H icE)
iz,

B15 4 H % CORTIC L - CRIROBERE SNz, BRAWOL LI HICHL, 4
B9 A ETICHREDOBRID AT, (B 11)

(7) RESHSHER (v Q) <BSEEH 8>

F v b GR¥MEROVLERA, M) (¥ T ) —nZfkO&sE (0. 2 X 6mgkg K/
H) L. FERMHRERNIEE S L7z, BGI3ER 6~15 HIZITV, 4R 20 B2 48]
B L CRRIE 2T hE R, AR OJ D K OWR « R BRI OB 2 Bz, A
TERRVE DB K ORI BT B e oz, (B 5, 11)

39 MERDOFEHANRHTH D Z b, BEERE L,

10 FTFRETEBIENTND Z b, BEEEE L,

41 JECFA FHiiE (B2 11) IZI3“CDI-1” LRt ST a3, “CD- 17080 Th D &Il L7-,
42 nﬁ%ﬁ@uﬁ*ﬂm)?%T%é kb)% %‘%ié#q’k L/ﬁ_o

B3 REROFHANRHTH D Z b, BEERE L,



(8) HESMHR (VYF) <BZBEMH 1>

WX (SRR OVCHECRE, ) (28T — &2k n#& 5 (0. 1 XX 5 mgkg {RH/
A) U, REmERBRs it Sz, B3R 6~18 FIZITV, SRR 28 AU Y]
B L TR Zffi TR, B VIR DRI b oz, BH5 11)

8. RILEMERICET 55 BR

(1) 13 BETREHR (HIL) <SEBEH 5>

RV (=27 A, #E6 UL I8 T ) — & 13 R A #5- (0.05, 0.5 X
1% 5 mg/kg RE/HITHY) L, AAE ARG Sz, BERLFAIRA, k5
A K OYRIRAS I, BRI 2 BREFONCBEG-BAE 1 KOV 3 A RICSE S v, g
DA AV FSH KT A AT v REBHE SNz, HEHIRK T GRiE&s)
BT A AR L, BB R 23 Sk S 47,

B, REEINEIIEE ChoTz,

BRI FAIRRA, MR ORRE DS/ RT A —2 1%, EEEOFHHENTH -

72 A AV v, TSH KO FSH OIfijE g %51 L 52510 i«%ﬂ%ﬂiﬁﬁ)oko )]
MNZ X 0T A N AT 2 AEOEEIIEF IR E o723, FBHIZ K DB A Heh
ST, FEROAERTIE, MR, — k& O UR REIE S iﬁ% W DR
72, ?4’5‘*“4 v EMIfITIER ThoTo, EH11)

JECFA 1%, &xEHETH X | H’f/*aﬂ'%f/ﬁfﬁﬁﬁﬁ%ﬂfom)ot\_ NG, FILEY
TEH & L’C@?ﬂ?‘:ﬁiﬁﬁg (no-hormonal-effect level) ITEETE o7& LTS, (B
FR11)

(2) 3 ARRA#MIREHER (YL)

PEREA LTz v (=2 A Yv, HE6IL/RE) (BT —L%& 3 AREMIZHD | fi
HigO#E (0 (AgEoA), 0.05, 0.5 XL 5 mgkg RE/HIZFHY, & : 0.2%CMC
KIRR) L. BB ARG SN, Bl 18 (M 6 §8) (21T A b7 V4 —/L-17
8 H (0.01 mgkg RE/HICHY) Uiz, MRFARAE, BRI L QYRR
PR, G R ORI P S5E L, g+ o AU >, TSH, FSH,
TART VA1 RO a7 27 v o ORELZHABHMT G AREHOI Ho 1
JEHD) ZHE Lo, B ERROMe (BEEE) LOVER OBIE2FEhE L, MHEEGE B UT
NEAE DA M2 SN T FEt uio

W OREIZIL, TG R DEIIBE I NIRRT,

&Q&WM@;%F%EPM%WT EIZONWTIE, BT /W XUEE A N T U4 —-17B
HROWTIUTBN TS, FEOFEITA LN T,

“ REBROFEMNI A TH D Z &b, ZEERL Lz,
4B HREEEDRERTESNTWRWNWT g, BEERE L,



BRI EHIRAE D /3T A —F KO A > XiE TSH Ol hiEEc,
BHIZ R DAEREEBIIA LN o T, WTHNOFRZEBWTY, FSH, =X N7 U4
—/L 178 I 7 v 7 27 v O MiE IR SUIEHIREENC | &5 OB IH L/ h
Sfe, BGRB8 EEIaIc B W T AR RBILIIA LN o Tz, (B
11)

JECFA 3. ARBRICBIT DR AEH & L TOEEHE (no-hormonal-effect level)
Z b mglkg KE/A ERE LT, (M 11)

PLEZESE 2| RN EEEEST, BIEGREZ X 6N N T V4 — 1173 &5
a2 R G CREDRBENL LN -T2 Z £ D bmgkg KE/H £ TOHE
TIEHE DT A ka7 AR ERIER S e o7 LIl L7z,

(3) 3 AREMARIE 111 BREZEAE (HIL)

PR U2y (77 ov, 6 XU 8 PL/EE) 12, 3 AREIHIIR G-BRAGRT D JE
W|itgic 111 BT 7 — 2k n#&s (00 0.5, 5 X 50 mg/kg AE/HITFHEY) L,
TIVE AR SN, B0 mkZz ., B5RMERTO HRERRI3mE A, 564
HIImAID 2 ARRJEIHIE 1 BB &I, S ARESHIEEAE, L <, mFHo=
A NTTOA—, TuFATrr . LH KOVFSH OEE% RIA (X 0 IE LT,

TR AR 191TR LT,

0.5 &X' 5 mglkg K/ H&EGRECTIE. HREMICHT 28 5-0%
7

PEIR=RIT, XIHRRE, 0.5 &5 mg/kg AHE/HESRECRETH -2,

KRR OY 5 mglkg RE/H R GRHUCBIT AT A 8T U4 — VWD EER)NE —
(2, ZERITBIE SN2 o T, RERE, 0.5 XN 5 mg/kg fAH/H B 5#ED LH KO FSH
PREE N3 We 2 — A%, B G-BlGRTOEII TR SN b D LA CThH T, (R
5. 11)

JECFA |3, KR ICB1T 2R EAEH & L TOIEER & (no-hormonal-effect level)
Z b mglkg RE/H LRE LTz, (B 11)

FDA 1%, AKRBRIZEBWT, 5 mgkg KE/HEGRETAIL T A —F BN -
e D AT BRI DR 0E AERH & L TOE/ER & (hormonal no-effect level)
Z b mglkg RE/H LRE LT, (BH5)

PLEZEEE 2. BN ZEEREST, ABRICIW T, 50 mgkg (RE/H &% GEETHR
JAADEETE LWVER, A R T U4 — VREDIKR TERALNTZZ &b,
NOAEL % 5 mg/kg {RH/H L5E L7z,

N\

= NS AW AR

AN

#19 YEHVWE 3 AREHIT 111 B ERGRERIC BT BT A

Feh (mglkg (AE/H) iz
« ARREEAOEIEUTE L MER:
50 - BEIRROHH]
« A N7 UA—VREOIKT, LH X O FSH 2O L5
KO3 2 — o DIEAE,




| 5LLF B |

(4) EMEEMA DX LOMFEWICET H5HE (THX)

~ 7 A (ICR %, M 7~9 UL/ (BT /—/% 4 A (G 13.5~16.5 H) il
A#5 (0, 1, 10, mmmngEm)#éﬁ%ﬁiméhto

BZ ) — O ET, BEWOMMRERICITEL KIE S oo 7ohy, (REHINEIT
10 mg/kg (AH/ H LA EHRGEECHEICHIH STz, ~ 7 A 18472 0 O HEE B,
10 mg/kg R/ H LA FSRERECHRBITIN T Uiz, SR EGHEE XHIREE L ol TlE, BBIR
W N ONRPEDS, A B OB G-EICHEB LT L 7=,

FHAERICBIT 2 MEFOT A N ATy A NV — A KNI a S 270 &
%z ELISA THIEL72& 2 A, 10 mg/kg RHE/H UL FREGHETIZT A AT 1 RN
iﬂ“ﬁ@ﬁiktb\“fﬁ BlE) o T, F£T-. T A N T — VEEIZIIA B GRE L RO

HICA BT 20272 b OO, 100 mglkg R/ H G- TIET v 7 A7 v UPREE ST
Hﬁﬁi@ﬁi DWEEBEIZE )T,

FEHR 17.5 BIZERE U 72 iR <l ffaE i osER I S 535 Cyelin D1 & OF Cdk4 iff
T R b= ADOFHEIZEIET % Bel-xL O E/2FEBK 23, 10 mg/kg (KE/HLLE
BERECEIE SN, £7-. MAP ¥ —EOIEM(bEZFH~7- & = A, 100 mg/ke A/
HIRERECIE Exk-1 @V (b OMEHEDS, 10 mg/kg AE/ B UL LG CIZ Erk-2 DV
VIR LOIHINENEIBIE SN, (B 14)

9. ZOfDHER
(1) FERXHER (¥UXR) RUIX FOTUZRKREOHRMMEICET 2455%HR (n

vitro)
® FEEXGRR (¥YVXR)

1~ 2 @B Sz~ 2 (ICRFA, 6 X% 7 ik, (KEF 35 g, 10~11 JL/EH)
DYFEE 8l THH L, D 1 23H%ICE T 2 —L (0.5, 2. 10, 50, 100 mg/kg A&
#H/H) XTIt A T4 —-178 (0.5, 10, 100, 1,000 ng/kg {AH/H) 7 3 BIME T
Beh- &,

BT ) =V OEREHET, REZITH DT,

BT ) —NOREGER TR N T U4 —/L-178 @ 100 nglkg (RHE/H LL EE5EET,
MK EORER R OFEEERENARICHEM L., (B 15)

©@ IR +OSTUREAEREOHRIMEICEET KA (in vitro)
nvitrolZC, BHI=A N7 V4 —1-178 (10nM) Lt FT R FuaF U/ Ko
(mm)itimxbm&/anB(mm)&@FA T BET B L UIEE
T A N T A1 OB ABLENE R S Tz,



ERa lZBITHET / — VR OIFEE T A N TV —/L-178 D ICsold, £Z412.18
KON 1.04 pmol/LL TH o7, 7=, ERBICBIFTH YT /) — N ROFHEHRT A T U4
—/L-178 ® ERB & D IC5ix =241 4.28 X 1.00 pmol/L, TH -7, ¥F /—/LD
ERo & Y ERB 1253 DS SR ZENZENT A h T P —/L-1T8 D 48 TN 23%IC
Y L7, (M 156)

(2) TR O URAMICEET 245548k (v )

PERIZRECEN R T > & GREEL VA, #) 1ITBT 2 IS DT &0,
TA KNI VA1 ZHNT, BT ) — I NCZF ORI CTHHET 77 ) VKD
2 VT ) — VDA fa b R b LTz,

BOBEGICEDET ) —, BT 75 7 ROZ LT ) —/LOT A huar R,
TNENT A NT VA —/-17p @ 1/150, 1/400 }x X 1/350 Th -7, FEFHEETIE,
YT ) =D A saF A ML, = A N T U417 @ 1/500 THh-o7=, (B
11)

PLEMG, invitro (2~ invivo TiX, =R 7 V4 —/L-178 L L7855 0E T
J =D A N RRAERITRETT 5 & & 2T

(3) INEMHEYILERAN-HER

MRIOINEZHfH L < 11 @O (=714 %L, i 18 L) ITEBT /) —/b
(0.2%CMC KFR) % 13 B0 $E- (0.05, 0.5 XIE 5mg/kg RE/HIZMHY) L.,
RVE AERDE SV, SHRBEIERE S o To, BRI TR, ik 7rokR
BRORRAEDS, 551 22HENE NGB 1 KO3 HRZICEm SNz, igHo
A LAY 2 RONTSH IREEDS 5011, #&5- 1 KON 3 7 HRICHIE Sz, FSH IREEIX.
Bk G- 4 % F CORBIM 28 U<, EAMICEENE S,

GRAC ARSI L QYRR D /3T A — 2 I TIEFEOFKHANTH - 7=,

M{EFHDA A Y 2 KO TSH OPRFEITEGIT L 22803l s neh»7-, FSH X
WIEHE G54 24 FERIIZWL S SO EEN 2R LIz, “FERISIEA DR -7z, R
HIFHICE Sz FSH I3EE L, —B LRI snirnol,

AR DR— 2T A TE K OUEF 72 ARG & 72 O R X 2 etk
HIETIE, 0.5 mgkg RE/HLLERGRECT A ha U ARERP R Sz, Z o2
IZ. 0.05 mg/kg KE/HEGRETIZH LTI 20 o7, (& 11)

JECFA 1%, VB AEH & L TOEEHE (no-hormonal-effect level) % 0.05 mg/kg
RE/H ERRE L, AUBRORERZ T ADI 258 L7z,

MEZERERIL, RONZIERTIEIH D OO, JFRAERH Lz a -5k
Tl 0.5mgkg KE/ALLEDOTT ) — ARG EBICH L TR ha X U ERZ7R L
bW LTz, 7o, ZOHETII TERERLVE L ~ORENRE I N> 2
END, EOERIIRTT 4 77 4 — RNy TEEDOE L Z H 70 b S TRV RTREMED F
HLOLHEERLT-, —J7. 0.05 mg/kg KE/HOHAETIL, BT/ — 1O R v gk
TERIXTHRBD HiehoTz, (B 11)



10. EFZBITBHRE
b MBI 25 7L O R O AR I35 DTy,



. EFREEIFICEH T HEHE

1.

JECFA DT

JECFA I3, % 26 [[I2 5 (1982 4F) TE T /) —/UIHOW TR LT=2, BT —# .
BT ) — UFERICBIE U7 I EFR ST & OV AT HFIEOFEID G H AL T 72728,
ZORERTITFHIN TE o7z, 5 27 FaE (1983 ) 128V T, JECFA |J#IE
FEABITEREIIES T, BRARAEDOT-OIZFULAIE LTET /— a4 5 2
EEEERNIZZIT AL, (1) FEe FERBIZRIT 5F/VE AFHE LTO NOEL (no-
effect level for hormonal activity) % i%iET H72OFEH Tho7oalmL )t (2) Fo
WA 2 A 20 2 s AMERBR OFE RO 23R D 7=,

75 32 =G (1988 £F) TiE, FITHEMT LT / =T oW TOHGHMDMTHIL,
BT ) —VORPAERIZ, TOTA M U ARMERICER L TEBY ., 7o, EEICR
L 7=ARE AER & LT NOEL (no-hormonal-effect level) #{ET 5 Z L2 LD
BT7 )= DIE BT ARV ~IVOREENFIHE L 705 L iftam LT,

JECFA I3, SPBARH Lz AR X ka7 A a2 Rk 2 LG,
PRBLZfH U 7= iz 2 R 0E AER & LT NOEL (level causing no hormonal
effect) 0.05 mg/kg {AH/H ZARYLIC, Z2affEie LT 100 Z@H L. ADI % 0.5 ug/kg
KE/H LRRE L, (BR11, 17)

2. EU O

1989 FZ, EC 1E, BEMEA HINE T2, IR, =R F a7 v I ER LT
AENEEETAMEDOFE~OEGEHEIE LT, fRE LT, BROEREICBWTHE
RELHE LT, ZA NI IF =173, T ATnry TAMNATRY BT/
—/L, g R LR e ROEHR A L o7 AT a— L BEMOOISFH CERT 2 Z &2
ks nrz, 1999 412, SCVPH (3, 2416 6 FEHEOAR/NE L DWTIUS b BIEZ 7%
ETHZEEFTERWEDBEREZI D7, BT/ —ZonW T, FIHRTREZE
WITET ) — 2R SNEBHRROBRN L OERELOEBRF KT DY 27 Z5E
BIICHEET DI+ THD L shie (B 18), 0%, ZOERIZOWT, EC
132000 K& TF 2002 4F00 2 EIZ DT> THIRET L72AS, fmldEbbend Lz, (B
19. 20)

EFSA /X, 2007 4El2, =& b T VA4 —/L-178 Z %< 5 FEEDOR/ILE ATONWT,
2000 225 2007 4EPIEH E T AR FSTIROFHMI 21T o 72, U R 7 OFFEAS T
(BRI EEAIERNI AT Th o712 &, SCVPH OFE ROUGET I Th/eh -
e, (Bl 21)

3. KREOHE

FDA TlE, 1989 FlZ, BT / —/VOMFER &I D5k Z & ORRRENRE S
. EHHHAEE (CFR) %5 21 BITREN T2, 2001 4EOHFTHRENM) RS 5L &R
KA, Z0S OEIFR BN O/ Z & OEBEFEEA O THESN WD THDH &
S, 2002 4 2 HIZ CFR % 21 BOGHESHIFR S, 01 1989 FEIZFHliE T
Ho7= ADL 2R Sz, (BF 22, 23)



FDA X, ¥Z /—® ADILIX, 7 v F& - 104 8RR AMEGFE R BR
IZBWTC, A ha P U RRER A A Hiu7-Z 5 NOEL % 0.125 mglkg AAE/H & L.
LARfRE 100 2 L, 1.25 ngkg (KE/H EERESNTWD, (BIR3, 23, 24)

. EIN DT

SEINBEIRFI, 1985 45, 1986 4E ) N 1988 4Ei2, BT / —VOiHliztT-72, 7 v &
Z e 2 R OIREER 53R GUROFERIRE) 2B\ T, R OEBE R LR
DB Z ED6 NOEL % 0.015 mg/kg {RE/H & L, 284550100 Z@EH L, BZ
J—v® ADI % 0.2 nglkg KE/H LEXE LT\ 5, (B 25, 26)



V. BRI

FILEHITH DY T ) — DWW TR R BT 2 S0 L 7=,

KEWEE AW REEBROERN D, B ) —VIETZ7T7 7 VKO LT ) —)L
AR S, F 0k, ERHA N O ER (V7 a RN OV AIRERIE A1) & L CHE
MEid Z EaRangz,

e AW TR RO R G| [11,12-3H] 8 7 7 — /v % B IR TEAERS- (36 mg/
5H) L7 For & Rk OREIREX, HEHOWTIORRIZIBN T H R TEL |
KHEVITIE TS 10 ng eqlg ZHEZ 20 o7, KRR OREREIL. WInbiE 5
~15 BIAIZEREMEICE L, T 0% S 65 H % E Tk L7,

AR eI B\, BT/ —v D B subtilis %A\ = Rec 7 v & A Ttk
DOFERDGFHNT2A, DNA FEAFER LN SOS-7 v £ R ClI2METH Y . in vivo D
AR RFAIRER CH RO RDGONTZ LD, BT ) — VAR & - TR
MIRE & 72 DB EIT eV e B X T2, Ko T, ADI Z#RET 5 Z LITA[HETH D &l
L7z,

BT ) =N OBGIZ LD E/ B L LT, AGHEROMREN IR E R R, v
E UL RN T DT RN RSB L TALN, BT ) — IR e
TUoTHD T EDIRINT, RIS DI o T,

~ U A% DTSR R AMEOFERER TIE. 2.3 mg/kg KR/ I GREOMERET
TR T U ARERDR B, FETIT T ERARAEERRIEOI AN B L., 2o T
R TH BN NEBMZE LD D RFDO~ T A~DZ A ha b LB 5 Z & vk
HEINTEBY, =X N7 VA —/-178 i LT IREE Tl BG5S TRt i
HILVRBRERENEP-TZ b, B /= VORBNAMERIZ= A ba 7 AREH &
B L TR JEFICEE LAV E A E LTOBERELZREST L2 LICXK- T,
BinEI LT Z 2 HOWTHEE 21TV, ADI 38T 5 Z E R AHETH D Sl L7,

7 v RV 104 BEEMEEME D AMEDFE BRI T, BETIX AT LA
SR T3, 1.3 mglkg IR/ B GREOMET - EEOPRN A BN Z Enn, M
® NOAEL % 0.13 mg/kg {KE/H & L7=,

7 v &AW 2 IEGERER T, 1.5 mg/ke KH/H&GHCHEW K OB
BT DK T SUIAREINANS], FUBlEMW 31T DIEIRE K O BFEoRD . i
(23T B A DOW D M OMEEOIEN A DA Z LD BlE) K OB %4
% NOAEL % 0.15 mg/kg {K5/H & L7,

BONTABRER O, BT ) — DNERICRIET IR AL A a7 U RRE
IS O THY , ZOIMITRIRANLVES THDHT A T VA4 —/-178 LD FHN
EEZ DN, FT, BOBAME, BRI TR AEA~OR IR & LTRSS
SREMFER] CAERMIR A A5 (EBEOREZHEI LTV Blicxtd 587 /7 —
NDTA s P AR EROEZ I L& 2 A, T v FaEHAWT=fix ORBRICBIT 5
MR ML OB 2 AW R TR b gt E S 5 WIT AR L DRV &
M SMNE IR T-Z e, I ) — O e U RHERICBELTT v MR HIK
ZHEDECEFECTH D EEZ BT, Lizh-> T, 7y hEAWRBRcligRsSh-
TR M a U ARERNCE S HEREAEEE L LT, 2D OENRD b >7- M
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