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G 3

F o BEEER S =K THS TARY 707 2] (CAS No. 148477-71-8)
WZoWT, A R—b ML T U AREOERICHELEE., REPEIR O JMPR, *
EROEU 23540 L 55 & o & SR M4 = L 7,

LI V- RBRERAE X, BMiENES (T PEROe YY) | MEMENES (F
Ly, LRy, VAS BEIROT L—F T 0—) | VERE. ialst (5
v b, TURRRAX) | BEEE (X)) ( BEFEEPAESE (T ) 5
WAME (wDR) | 2HAEHE (Fy M) . BEFBE (v FROUYY) | 8E6F
PHEHEORBEETH B,

EREEMRBER D, APy o o BRI L BEET, SRS (g
fafk) ROUWEE (547 4 v EMRIERE) ISR bt HARMT., fREmiE, %
EMRENERURESMEIIRD bR o7, BRAMRBRICBWNT, 5y FOBET
FAT 4 v e HINEIED, MECTFEIRBEOEN, ~ U X ORECF AR IRIE R OYE A3 B
L7ed, BoEMERBRCIIT~TREDHERIGE LN TEY., 7y PR TR TR
D LN IEERAEFIIECEEHIC LA b0 L FE L H, MBS AV BESRE
THZELIIFETHD EEL DN, 2 HHREEHRRICB T, Fi R ORI £7ERR
B OFEME R OFEF R 2 CEREA~ORERRD b, ‘

ZERBRTHEONTEFSEED S LE/MER. A XE2MAVE 1 EREEEERRD
1.38 mgkg KE/B ThHoZ &b, THERME LT, Z2{2% 100 ThRL%Z
0.013 mg/kg FE/B #— HEEGEFAE (ADI) LRBELE,



1. BPifint s mAIEDBE
1. R
e =H|

2. k20 —84E
g Aredrunrzy
He4, : spirodiclofen (ISO 4)

3. {LP&
IUPAC _
4 :3-Q4-Cr7unrzo0)2-F% Y- 1-FF 2 a45]5H-3- =
4o A L=2,2- D AFNTFZ— b
¥ : 3-(2,4-dichlorophenyl)-2-oxo-1-oxaspiro[4.5]dec-3-en
-4-yl 2,2-dimethylbutyrate

CAS(No. 148477-71-8
g :3-24-Vrruryc=A)2- 4% Y- 1-AF YA r[45] 7832
A N=22- TV AFNTE )T — b
¥4 : 3-(2,4-dichlorophenyl)-2-oxo-1-oxaspiro[4.5]dec-3-en
-4-yl 2,2-dimethylbutanoate

4. BFR
021H24 01204

5. a+#k
411.3

6. HER

7. FROER .

Zrudrarzrii, SMaarra A 2o L ERE s
BRI b)) NIRRT DT e UEBEFEE T SRR REE T 58
HWELFT ORI =AIThS, REAGKREHEET D Z EBAHLNZENTNDS
2, BRI THATH D,



EPNTRB W TiX 2003 FFiZfE @R e gk s nt, SE, £ rBV—F LT A5
EDEHE (w50, bv M 0WHEITH) RORIERHRIEICE-S < EAEREE ()
BlRENTWD, £, RETF 47V R MIESEAICLE D BELERIRES LT
Z)c



I RLEEICHRIBBROBE
 BREEMRAR [I. 1~4] I, XY/ n7z00 0 Knoy 7 VB 3o
Fa UC TER LAV (UT Mdih-“Cl Ay s/mnrzcy)] E0Wd, ) | &~
I a~FUARO 1AOREE UC TEFHELEZLD (BT leye-tCl AvrTs
m7 =] EWVD, ) XIRREE UC CER LM ERAD LD (BUF M4C-
Avnvrurzzr] Wi, ) BRAWTEEINE,
AR B R UM IR BE I3 RR T O ﬁxfctb\%é.‘éixtu/&m7:/ THLE
bﬁoﬁ%%@ﬁ%%%&@ﬁﬁﬁ%%ﬁi\%ﬁl&Uz_TéhTw&

1. BPERERRR
(1) BIR
@ moREHERS ,

Wistar 7 v b (—FEMERES 4 IL3UIHE 4 1) (2[dih-UC] A¥eY /7~
E2mghkg FE (BLF . (D~@] iz MEAE) &5, ) FHLLIE
100 mg/kg A (BLF [1. (D~ @] oW [FRE! &vwo, ) THERO
BE5EFEMET 14 PRIKEROEEZ, 15 B RiZ[dh-1C] Avnyraz
=2 EREMECHEEROBRE AT L M~@W1IzBNT IKERE] L))
L., MBI W TR S v,

i, Wistar 7 v b (—BEMEEES 4 1) 1280 15 BREOESE (RHE : 50 KO
Zmomm\uT[Lﬂ%%M]ukwTr&ﬁﬁﬁjkPDO)&géﬁot
#. [dih'MCl 2¥RrYru7 =R EAECHEEROKEE L, MiRE#ZIc

- DWTHRE S L,

B SRR B EMERERHN N5 A—F IR LIZTFER TN B,

M R AR 1, B, REXITRAREHOWTRIZBW T REOH
BER LU, REARSHOEDEESR T A—F X, BEHREH L IZIFFRET
HY., BEEENER, SHAEOEE~EZZREINIWEEBLZONE, &
HR : 2, 4, 8)

VR ERESRE . — RS 4L, SRERUEERGH 4T
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£1 EMBESHNIS A—4

. . ) RETEE
i£3 HE# S ks 50 ppm [ 5500 ppor
BEE
(mglkg K E) 2 100 2 2
el HE i THE HE HE i HE i3
Tmax(hr) 3.00 3.00 8.00 4.00 2.09 . 3.24 1.63 1.73
Coms(pg/ml) | 2.66 | 2.11 | 513 | 2.12 400 | 400 | 300 | 8.00
Tya(hr) 092 | 032 | 054 0.05 084 | 068 | 057 | 129
AUCoc .
e - g vy | 367 | 287 | 778 91.2 989 | 851 | 189 | 209

% EPEEEESHOMBER YRR ST 1 oY — Ay M, SEERRSEEOHE
UEEREHIZI2 2= AV MNETFMCHTiIEHE,
* .1 POREHA Uiniosh, —FlEHEA 3 T

@ WmunE
FEH FHEEERER [1. DQ] THONAEELH 24 FFEOEH. REUES 24
Rl O HE Z R < BT B EO G R b BEOWINRIT 62.4% L FEH &S
nice (K2, 4, 8)

(2) 9%
© -1 ‘
mEEERERN. ) OI0EAERER KERSHORS 48 KHfE%
WCE AR ORE 168 FM%IC, MKBOHBRE R L., NS ERERY
ST,
EAEEE R CKERSHE T, Bl S B aeiE s CIFE T 0.050 ug/g
AT, BT 0.020 ug/g R, MIET0.015 uglg LLFCH o7,
BAERRICBO TR, &Y 168 BB ORS D ARERFEEL., T TRBRR
R CThotz, (BH:2, 4, 8)

@ HH-2

Wistar 7 v b (—BEMEHEA 4 0) (Z[dih-4C] A Y/ T7 o2 EHAET
CTHEROKRE L., #5% 3. 6 RO 4 RO MEE UG EZER L. ERT
ARBRDSEM SN,

5 3.6 KU 24 B2 0O FEHMRIC BT 2R B RRIREIIR 2 IIRSh T
Wb, '

MR LD L EWEEHESANED SN EABITFBRE OB CH o=, (B
M2 8)
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#x2 TEELBICHITIHRERITRERE (ng/g)

%
bl

B (B GRmef)

3 6 24

i3

AriE(13.4), Mmik.47) | FH#G.42), m#EE.47) FFiE0.70), B0#(0.33), MmiE

0.24)

i

AFiE(9.45), BE(4.83).,
1. 55(3.77)

IFlE(7.26), B¥H#(3.80), i
#(2.82)

F1i%0.046), HF#(0.044), I
5%(0.024)

@ #H-3

Wistar 7 v b (% & £H5H CHERES 1 8) 1Zldh-UCl A e oy =%
3 mgkg AETHERO&EL L, #L BHEHEBEETCOLEAS— NI VAT
4 —&U‘%@L‘E‘%E}@ﬁ@*}ﬂ: X B EAGHBBR Sz,

BHEGA— S VF ST T 4 — X B TEEBOBRYHATEREILE 3
_»Téz"b'(b\

& — K7 /ﬂ‘? 77 4 — T, ﬁ%n&fréﬂ’bt[dlh Ol Ry z
=0, B LR F CRaIlTIBI E e o s, B S T U eI OE
RN ERIIS L, BE 4H#Fﬁﬁ?£:r i, KU EWHEERER B O EYRE T
BEsnzl b, REVCER~OHMEHB SN EBRTRINTE, &5
24 FERZICIR, WEREHBARIIEE CHEAD U, g, B, B BE K&
10,5 L AN EAY i3 85) LRI, (B : 2, 4, 8)

&3 EEBMEEF—FSPFT7 7 —IZ& 5T EHMBORTMATEERE (ue/)

R

PURHRIR (G185 R

4

8

48

FiTfig(5.54), /ME(3.82), Bk
(3.72), BAJEIHQ.70), B K
H(2.29), miK(1.52), BIE
(1.02), HE &R
(0.199), HE0.171), BE
- EERER(0.162).

fEERE(6.46), FFi#(5.46). #1R
(4.01). /NEE(3.00), fBEAENS
(1.67). BEHEQ.56), MiK
(1.28), B#6H(0.882). BI®
(0.825), R LEEE
(0.226), #EH _E{RTEER
(0.204), #E0.139)

TARTOME Cn.q X 3nd

i3

BERE(7.48), BEIE (1.84), IF
fg(1.74), BF0.917)., BER
Z(0.615), IMmi#€0.427), Al
(0.373). F'=(0.241)

FERE(B.48), BEE(2.93), FT
f#(2.83), BH0.04), BEHE
(0.886). Mm.i#&(0.657), BIE
(0.550), FE(0.264)

T T O T n.d.

n.q. : EERFRG

(3)
@

i
-1

n.d. : BHRFR

PR OSERHEIERER [1. (4) DR VD] T bt R O3 I 0N BT kit
B[1. @) @] TELIIR. BROMIF 238 E LT, REMFAE - &ERBRA
EiE S iz,
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R, RO FPICBT 53R 4173 T 5

RPIWCREOARER Y 07 = 3BH ST, ﬁtP@az%ﬁFi‘Hi% I M1,
M3e, M4e, M3a, Mda 058D b, KETIE M1 OKEEPUGCHHEL D §
B b, EPICRENCELAMPRIE S, ZERSmE LT
M1, M3e XUt Mde RED b, J}?EPUD{F;%IE:HCJH‘%’C&?;Z) M3 OO M5
AT ED M6 R OMT iZEFIIIBD bz o, £, EPPRiio
%—J:’c"ﬁ%?\&b biiainot, ﬁﬁﬁ&%ﬁi@ﬁﬁqﬂ IZER Bhf;{tﬁa‘% X, BHEESH

FERFETH oo b, BEICI AR A~DOREBIRE DN oT, 0

Y‘I":I:’ODE%{JG&T% & LTM1, M3, M4 {240z T M20 7b> R b,

AvmnYrundzr0T y MBI A EERBHREIL, =/ — W E M1 B4R
Liztt, 7 a~X VRO 3 (00X 4 S AKER{L L M3 RUMA AL, &5
WAKEE LT/ —ARIE MB, M6 RONMT 2T 3 - Exbhiz, (BR: 2,
4, 8)
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&4 R, ERUVBEHPISET R8T (FTAR)

REE

mgkg | # | | we | ey
&)
FR n.d. M4e(13.6). M3e(4.77). M4a(3.35)
M1(15.1), M4e(7.20), M8(2.14), M3e(0.75),
1 s 067 | M3a(0.35). M26(0.26)
REH n.d. M3e(4.05), M20(3.40), M4e(0.96}, M4a(0.49)
5 nd M3e(26.0~28.4), M4e(13.3~14.8),
B ” M4a(8.05~6.65), M1(2.14~3.33)
b % | 1.83~4.26 M1(4.51~7.00). M4e(2.73~4.90), M3e(2.44
2 ' | ~3.17), M8(2.45~-2.94)
= d M1(53.4). M4e(8.63), M3e(4.34), M4a(2.61).
it o M3a(1.25) ‘
# 0.66 Mde(7.40), M1{4.77), M8(1.83) . M3e(1.05)
100 n R n.d. M3e(12.6), M4e(7.68). M1(5.59), M4a(3.38)
% 16.0 M1(16.3), M8(7.55), M3e(1.72), M4e(1.59)
) M3e(30.3). M4e(15.3). M4a(5.75).
2 ﬁf_ | ® n.d. M3a(4.94), M1(4.93)
3 2.32 Mde(5.85), M1(3.75), M3e(3.02), M8(1.64)
- nd M3e(34.4), M4e(17.5), M4a(6.83), M1(4.88).
" o M2e(0.66)
% 3 48 M4e(4.39), U3(3.96), M1(3.66). M3e(1 98),
50 ' M18(1.76)
ppm o nd M1(52.4). M4e{9.63). M3e(4.54), M4a(3.17),
N " o M3a(1.42)
" % 0.8 M4e(7.71), U3(1.78), M17(1.61), M1(1.33).
9 o M3a(0.92)
4% = nd M3e(23.0), M4e(16.9), M4a(6.77), M1(5.41),
£ " M3a(5.02)
% 5 43 MA4e(8.95), M1(4.61), M3e(3.85), M3a(1.19).,
2,500 ' M4a(0.85)
ppm = nd M1(39.7), M4e(7.09), M3e(3.51), M4a(2.90).
" M3a(1.81)
2 135 M1(4.54), M4e(4.43). M8(0.74), M3e(0. 56)
' M3a(0.52), M4a(0.32)

n.d. : BHBAR
* 1 Imglkg REIR ST TR G 24 B, FOMOBE Tiiks 48 FFHHICERER
¥ 15 BRI OEEE (FF : 50 KTt 2,500 ppm) #EHE2ITotk, [dh-14Cl A¥RYInT =y

ZIEARCHEMBRLR S

@ -2 :
ERAHBRERL. QO] THRLNER G 24 FRH% O ME, FFRKR OIgE O

Hb% 24 BFfR QR 2EE E LT, R

AIRE - ERRRIER ST,

K. Mg, FREUOEEDIZBT AR5 IRENTHND, WTROR
Bz RO R 7 a7 o U FED o T,
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FR. M¥E, FFREORIEPICRE SR EEERBEDIE. =/ —E M1 R UK
ik / —/{k Mde, M3a, M3e (X Mda ThH o7, RESIOFEBHOFEL
LML TH Y, HEOMEPITII ML OEHBBRHIZ, MLEFRTRELZ
<\ T —UARIEKERE 23T Mde, M3a. M3e () M4a (28 W%, R~
INBEEBZLNE, BEIM LY SRR RN T D bAKER{LT ) — AR~
DORIEBRNEZZ L, g, ROBEPOKET ) —AARREL, B
Lob®EMhoTz, (HH:2, 8)

#5 R, ¥ FREUVCBRDCS 508 GTAR Xikue/s)

RER | &5

(mglkg | % | T0| post Fen*
{4 8) i
s M4e(1.67). M3e(0.08). M3a(0.06). M4a(0.03). M1(n.d.)
g M1(3.34) . M4a(0.456) ., M3e(0.352) . M4e(0.160) .
M3a(0.069)
H I M1(10.5) . M3e(1.39) . M3a(0.428) . M4a(0.299) .
M4e(0.262)
B M1(2.12) . M3e(0.694) . M4e(0.294) ., M3a(0.101) ,
3 T | M4a(0.099)
R | Mde(2.47), M1(1.49), M3e(0.46), M3a(0.41), M4a(0.19)
miE | M1(3.765) '
B | M1(9.18) . M3e(0.108) . M4a(0.071) . M4e(0.050) |
M3a(0.025)
_— M1(4.37) . M4e(0.218) . M3e(0.122) . M4a(0.075) .
M3a(0.038)
R M4e(9.47), M3e(6.46), M4a(1.77), M3a(1.20), M1(0.97)
e M1(2.60) . M4a(0.378) . M3e(0.196) . M3a(0.175) .
2 M4e(0.118) '
B . M1(6.71) . M3e(0.948) ., M3a(0.266) . M4a(0.203) .
M4e(0.097)
—_— M1(1.66) . M3e(0.532) . M4e(0.130) . M3a(0.097) .
6 = M4a(0.073)
R M1(22.3). M4e(7.00). M3e(2.67). M3a(1.27). M4a(1.13)
" m#E | M1(2.818)
JFIE | M1(7.09), M3e(0.091). M4a(0.062)
Bl | M1(3.68). M3e(0.055). M4e(0.048). M4a(0.018)
R | M3e(24.2). M4e(18.2). M4a(7.08), M3a(3.23). M1(1.55)
miE | M1(0.123)
24 B[ [M100.398). M36(0.196). M4e(0.066). M4a(0.023)
_— M3e(0.137). M1(0.129) . M3a(0.031) . M4e(0.010) .
H M4a(0.010)
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w58 | &5 b
(mg/kg | #%0F a1 s Rt *
R E) Ei
73 M1(56.2). M4e(9.47). M3e(4.13). M4a(2.56), M3a(1.68)
i miE | M1(0.024)
Al | M1(0.042)
=i | M1(0.044)

L RPORIHEIIUTAR, ThESNIA Y/ 07 o VICHERE Li-pg/g TR LI,

- (4) HEit

@ REU#ESHE (BERVRERS)

M PR EEHERE AR (1. (N D] OBER K EHRE TR 5% 168 RO REUE
DERER S Hu, BEMERBR AN S S vz,

¥ 5% 48 B DR R OEDP PR ERIIE 6 IREN TV B,

2 5.1% 48 WE[E T 90%TAR LA E R R P ~PElt S h iz, KA RS0 E
EHMREIIR P TH Y, BRAERESHTIIERIEERART LY L&, B
BETIHHEEED» L ORINBFELTHBE EELbNE,

KA EHEBIR GO SR 5-1% 48 IFRH OB S NI, R ~0
PEREIE 0.05%TAR Th-7=, (B :2, 4, 8)

F6 RERABEIORRVEDPHME (YTAR)

B Hi[F] K
BER (mg/ke (RE) 2 100 2
PER HE i3 HE HE

R 62.1 74.2 34.6 66.6

3 30.9 23.3 61.0 27.6

&&t 93.0 97.5 95.6 94.2

OREUHEPE® (Efiis)
mAREHEERR. ()DIOBEERE CO®RE% 48 KO RE UEN R
Eh, BEERBRAEE SN, -
P2 5.1% A8 BRI D R Jo OV ki SR DN SRR B RIIR T IR ER TV S,
B 5.1% 48 FEE]C 92%TAR PL LR RE OB o S, BB N R
IR . BRSO M~DEE TR EEL LN, (BB 2, 4, 8)
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£1 B2 B BHREORRUVEDHHELFISHEBTRER (WTAR)

4 IRAR 5
50 ppm 2,500 ppm
PRI 1 it HE HE
bR 72.0 74.7 614 56.4
g 30.6 21.6 30.8 27.6
- AR EERLEME 0.264 0.184 0.620 0914
HiGE 0.238 0.488 1.378 0.947
=il 103 97.0 94.2 85.9
* 015 B OREE (4K 1 50 KT 2,500 ppm) HEE1To/%, [dih-uC] Re¥ndrarcy
FEAECHERNRE

@ HEirhyEit
JEE S = 2 — V&AL Wistar 5 > b (# 6 JT) (Z[dih-14C] R s o
7% 1lmgkg FETHERORES L, Bl Zieshi,
B 5.1% 24 FERIOIEY, REOEPHEHRIEOCICHEBRZEERIIR 8 ITRENT
W5, (BHE:2, 4, 8)

&8 HBE#®24ABHEOEY, RECEDHGIEDCICHABREE YTAR)

BB B2 R B
I 24.3
# 31.3
l:ba8 11.9
BIE 25k < Bhipfs 26.2
BB 13.3
&8 107

(5) BEMY (EV)

WHE e Y Y (REEOEEAH) I UC-A¥rYr a7 (BEikEARN)

% 3 A RIEM#EE (F{E : 252 ppm. 10.7 mgkg BEICHAY., HinEEIE
LD 11415 U, EIEPNEMBRERNEE Sz,

ek, FIERE 8 BRI % T2 0.016~0.074 pgig THERE L. Cumax 138
5 24 BEf#2 7 0.382 pugl/g ThH-o 7,

TEHERKIZETTHY, D~ 20.0%TAR. R~ 12.4%TAR 235 &
i, EEE 6 BER#EIZ 38.6%TAR ABIBFICEY LT\,

Lt R OB R G 4 R % OMR P ERE BB I ARBMITRIICRENT
W3, LHEROCAREHND 0.25%TAR BNEIN SN, SREOREHERESIC
REDODAER Y 70T = @B H LT, FHERS L LT M1 5 80%TRR LA
L (#5H : 0.057 nglg. FERS : 0.121 pnglg. B 2.78 uglg. JTIE 0.633 pglg, %L
H:0.097 uglg) BwLhTZ, (B .4, 6)
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£ 9 FHABRUVEHREES 4 HREOEBTRERGTREVICREY

s Ao
A HONfERE | YrmT=y . S
(ugle) (ug/e) (%TRR)
pe/g pglg
A% 0.068 n.d. M1(83.8)
=07 0.143 n.d. M1(84.6)
(=i 2.92 n.d. M1(95.4), M4(2.2)
S 0.784 n.d. M1(80.7)., M4(1.9)
L i 0.114 n.d. M1(81.6), M4(8.7)
& 0.113 n.d M1(85.8), M4(6.2)

nd  BERARE  *: 1828 GR05) B

2. EMENESTER
(1) LY -
HERBHOA LY (58 Navelina iniasel) 12, 7 a7 7 ARENCHTHRL
7eldih-“Cl Av¥mYrur=r%, 14mg al/fCR-2EICBER L, #1600 A
B U7 REZ V., R PEMRRD E i s i,
4B g AP E N R D 91.8%TRR (0.066 mg/kg) 237, 8.3%TRR (0.006
mg/kg) BREIZEELE,
B ORBEEBSTERMHTITR 10 1RSSR T3,
BRRHSRROEER ST, KB boR Y ra T2 ThY . 10%TRR %
BZ 5830 onthrot, (B2, 4, 8)

& 10 BREIPOBERERIREVASHY

W A -3
BB | AiRRE | vrmTay My
(mg/kg) (%TRR) °
F TR 0.022 30.0 _
' M3e(2.0). M9(1.7). M1(1.4). M12(0.8) .
it | HEOE 0.012 1.7 [M4e(0.5), M13(0.4)
L Y 0.028 25 M9(7.4). M13(G.7). M10(0.8)
P iiifast 7 <0.01

[ JlERT, — KRR

(2) LEY
e (5 : Eureka) 2. 7 7 7 ABIANZEARI L [dih-14C] A ey
77 =%, 851 XiX2.83 mg al/fl THAT (GEE O L5 FEEQAM) L, A
21 HRICINHE U B34 VR ER SRR N =i S e,
L v BREORFREHEEEEEIT 0.263 mgke T, &2 99.8%TRR &1F &
A EDHERENTE L, LA ORMEEEIEE X 0.001 mg/kg K (0.1%TRR)
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‘63})07}‘:0
%&EPUD%%F%%TJ&%#’EE&U&E%%@‘;% 11 IZREIN TN B,
BREBHEDCIZFEAERRERAMICIGTELTEY ., EERLIE. RELDOAE
RYr7uT7 2 Thole, WRTRR 2 X SHBMIERBOohRr o7, (&
B2, 4, 8)

211 REDOWETRETIRER CRBEY

N Py B
AE | AONRERE | DR Ty Byt
(mg/kg) (%TRR) °
P TR 0.164 60.9 M1(1.3)
M3e(2.3). M1(0.8), M9(0.8).
sty | PPVE | 0065 UL I 46(0.5). M12(0.5)
KIE 0.030 0.3 M9(2.1). M13(1.6). M10(0.5)
FESilifant7] 0.004
! HERES
(8) YAZ

ERFEOVAT (B S—NAFrF U v R) 12, 77 7ARBNCREL
72[dih-14C] Avo¥rarc i, INHE 84 XX 23 AT (FHTALEE I H1
H) 124983 Xi% 49.1mg ail/f CREMEIZET (BFRAEEOR 0975 L. K
BN L7 REROERZRE L LT, EEMNENRRSEE S h i,

BRI  ORBE B E CMSEHIEER 12 1R &R T3,

BB HERED 82.8~98.0%TRR S RFEXRME (FWILEET) TRELD R
vryrur7zlé UTHFELTWE, REMBEDPOFERSIIRELOARY
Y77z ThD, 10%TRR ZE X AHEBIXED LN T,

EIZBWTHERERFBR L OMBEPOIZEAERRELDAE R I 0T

= THD, 10%TRR ZH2 5 EHDITERD bivaeh o7,

x® 12 NP OREERGREEUAHSY

(B2, 4, 8)

R e Rk Avm
el El N S B B2 Y Y e I e
. (mg/kg) A (mglkg) (%TRR) °
iﬁ?&%@ 0.323 82.8 —
' M11(0.99),
o i 0390 || Hmm 0.040 6.56  |M13(0.47).
@Hé M1(0.36), Mde(0.09)
KB 0.023 — M13(4.00)
F Rl 0.004
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%@@%ﬁ 0.837 98.0° _
H ) M1(0.05).
s 0.85 | HHE 0.013 145 |M11(0.05),
i3 M13(0.01)
e 8 7Kg 0.002 0.22 —
FhhHid <0.001 0.07
i@% 57.8 96.7 -
3 59.7 #_
: ’ Fh i 1.94 2.15 M13(0.42)
SkhhiHi 0.06

[ REEY.

(4) RED

ES)

EFRY (REAE) U 3 BT (BRHLE) 0585 (BT : Mueller
Thurgaw) 27 27 7/VBANCHRAR Lz[dih-14C] A¥edr/nrc %8 269
mg ai/ff GREQIRE) Cich L, FEAIIEE 64 Hik, WRELBLIALEE 21
ABIZIHE L 2 REEZRBL E LT, D ENEMRRSER ST,

B ORGSR OCRHMmIEER 13 IERENTN D,

BRI RED 56.8~95.8%TRR MNRERM (FREWEHKP) CRELDOR
roYsaryx=d LTIFEL T, 2.4~33.2%TRR MBREZMERIZEL L,
M13 2% 12.2%TRR (0.14 mg/kg) 388 b iE0NE 10%TRR %8 2 2 R#Ehix

OB,

(BH .2, 4, 8)

%13 BEEhOBEBIKETEER R

BT .
R b AED
O \aemrr|  aE | O0E | Syauay i
B (merke) RE (%TRR) (%TRR)
e (mgfkg)
FEEHEE | 0.64 56.8 -
A M3e(2.6). M9(L.5), M1(0.5).
Bl 112 *ﬁgﬂ =0 08 M4e(0.4) '
KE| 0.37 M13(12.2). M10(7.9). M9(5.7)
A hh 9 0.01
FREEAIE | 1.82 95.8 -
s M3e(0.3)., M9(0.2). M1(0.1).
e HA 1.90 *ﬂs& & 0.03 0.6 Mde(<0.01)
AE| 0.05 M9{(0.9), M13(0.9), M10{(0.6).
Fhliidy <0.01

[ ERET, - RRH

AT T 0L rY, LRy DATREURE S I ToOREHRKIE,

20




DAY I 1T 2 DIATAESOREC LB ) — ik M1 OEK. @
M1 DY 7 a~FINROIMNELIXAMOKBIRIZEDZ M3EFLLIEIML D
AR, XEMLOF Fa Bovt Fry s ) L BRSEREE L B0 7
NEEL 7 B ~F LA 27 VR M8 D4R, @M8 OKEEKIZ L5 MI &L
HEERAEH & DHAIZ LD M10 D&, Xidk M8 23 & bitHff L Cileffo~
VFABMI2 AL BN TT Y a4z XA M13 AR THAEEZEZ LN
7o

(8) JL—Fa0—v

T VL—F 70— (f# : Citrus paradise Macf.) (27 v 7 7/ BIANIZJHEL L
feldih-4Cl Avmyrur oz, NH# 85 ARTIC, FELILREO LHULT
FHD 3 OIEIZHK 0.17 mg ai/ZE (BHH COHESTLLIED 1.57F) THRAF L, BRKE
HIREROERZIZHIGT 2 UK 3 HER L, B b RE~DOHHEDORE
T2 R DD P HEGTRBR D M S iz,

99.9%TRR A3 4LBE U7 3 M DEEHRIZ /540 L, REF OHEEEIL0.09% TRR(0.01
mgkg Kiii) LEDPThHoLI &b, ENLRE~DHHBOBTIZIZEAL
RNEEZ DN, REFOHBATED > B, RAICIL 0.04%TRR. RZIZ0.03%
TRR., FEHEAEIE I 0.01% TRR RMENEFRE Lz, 17.0%TRR AZED I
XokbhitEx bk, (B .2, 4, 8)

3. tRpERHER ‘
(1) FRMIFRPEGRHED
~ [dib-4C] A¥RYZn7=vEBE CRE) | WERL (M) | Bt
CRE) ROV (FA4Y) 12011 GEEAEEERE) ik 0.53 mgkg (HiEE
MEER) THE L, #200COREE T CkKE 360 HRE A > F=aX—F L, #FR
B 38 T a BRBR S S X e,
- ERPOMBEN A A ARSI L, [dih-1iCl A RrY 7 m T
UM X H2EEBITFED N7,
A¥uPrur = iRBR T E TIZ 225 (MWL) ~93.1%TAR (B )
DREFANT UCOz ETHME N, T3, S O BRI L,
TRz R &b 13 FOSMREFTE L, M1, M14, M15 XU M18 i
BRT10%TAR Bl EZES S, B M1 RUTM14 i3, WihoHE BN TH
E < BMRTH 11~52%TAR Th-7, TNLSMIFERT 5%TAR Rifi Th -
72o
FREIETTTORE R Y 07 = 0 OSFEREZ, QA /o700
TAFAFEGOEEIZ LB ) —UE ML O&K, OM1OPE Furvs ) o8
DBk E B 7 e FuxiafkMld 04RE, @OM14 07 5 ) VEBROBEIC X
% M18 DA, M14 P HEEALIZE BT 75 Fik M16 7= M18 DA XX
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M14 OELE M5 2887 M18 DAL, @M18 125Kz CO: £ THE, TH
- BlEZBENE, (BHE:2, 8)

(2) RN PERBRO
leyer4ClAV 2 7 r 7 = 28+ CKE) i 0.11 mgkg GEFEAHEE) T
ﬂﬁb;ﬁmﬁwﬂx#Tﬁ%ﬁlwﬁﬁ4y%1A—$b\ﬂﬁ%i@$ﬁ
REBRD S i, |
i@¢®ﬁ$%ﬂ4j?zi AT, ﬁﬁ@ﬁ$ WD IR B
WOLRER, FEREPEMBRO [3. (D] XV, BEwW A A~ ZF
mmxtm/&u7:/00mm® MRIZEE LW EZ BN,
AoV 7 IR TRE TIZ 69.1%TAR 4% UCOz ¥ TS,
H3ED b ORI EEIE 14CO2 DN & & bizkd Lz,
TR OFESEYIE M1 TEKT 42.6%TAR 7F4E Lz, M14 O M15 (30
T b 10%TAR EL R CTHRA B EGRBRO [3. (D] O0AKEL D HE»-
fro THUSHEERARERARY, L8, BodEd A A~X, pH RUH
BREEOENHINERBICEEBLAEZREICBE L TIEITRHTH B, iz
[3. W] TRBEHEShEPoT, 75 7 VERBPBEE LU BOE LR
LT E Rl X7 a4 hs 2 M, ek C5.9%TAR FE LTz, (B2,
8)

(3) TR ERE
[dih-14C] A7 a7 243, TEPCREETH - 7ol b Y SR
BIIERISN 2o, (B2, 8)

ArRPr a7z DORERR Kbk, 31,000~238,000 T, THEHTOBEH
MIEWEZ X b, —F T, HEPFOEERHHE M1, M14, M15 KW
M18 ¢, LEPTEET S LMEINE, (B4, 5)

(4) REMERER :
EEEHERBRSMG FionT, B By A oMEER) | BB
BB ~ORE, RBRRAOMEMRCLE (WiEt (F1Y) ROV NEER
+ (FAY) ] BARERI IO T =05 ﬁ@ Z AR ST,
AaPruy o OSRICERECRE T E A ERL, TERCRBEm D
BEIZPDD B TESHIZ A%éht_E#B\ﬁﬁ@%WEWJ%%Emfé
Tl EE L bR, MASHERE 4. (D] TRYRYZar=id
TAEYEUETCRRETHD ZEFHRBINLE &0, WO pH b4
OEROOEDLfEEINT, (B2, 8)
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4. KpERFE
(1) KRR

[dih-14C] 2E¥nPraT =% pH 4 (BEEEER) . pH7 (txis SR k&
U'pH 9 (R UBBEETR) OFBREBEHRICK 0.025 mg/lL OREAEDORN 1/212
FY) LA Xoiamif®, 25°COMEHET T30 AfA v FaX—FL, M
KRR ENE Sz,

HEEEEEIEE 14 IR EN TV B,

AR Yr a7 ok, B, BEROT AL VHEOWTIOEMET SRS
fREFDS, MARSFEEEIL pH O LFIZKTEL, pH 9 TIEREETH 1=,
MAGEHES E LTHEML OARRBO LI, AR 707 = A7 LVORE
LD ) — NV EEERTHRETIASGRET D EEL bR, (B 2, 4,
5. 6, 8) ‘

& 14 KSREBRGERER GEESEE)

- B (R)

REEE (pH) e o
4 63.6 : 120
7 30.8 52.1
9 1.90 2.5

(2) KPS REBD BER)

[dih-14C] A¥evruT ey XidleyeUCIA Y v V7 0 7 = b BB IR HT I
(0.01M., pH4) 12#9 0.025 mg/L OEETHML, 256£1°CT 18~19 AfMBEF&
JuYe GESREE : BBk 1; 925 Wm2, 3% 2 RU* 3 ; 1,092 Wm2, & : 300
~800 nm) Z MK L., AKPHLMERFRPE S i,

HEE M RUIE® 15 I RENAT WA,

AR 2 TS 18 BZOAEBEFA X THILEWIT 58 4%TAR., KETXREKXC
87.4%TAR, Bk 3 TrXN 17 B OXBF X THILEWIT 91.0%TAR, BFT
XX T 100%TAR Th o7z, KRHEOLRANIFARE LD HE<, Ki
LANmNRD b, (BE: 2, 8) :

2 25 CKR U H0C (FRRER) OFREE7 L=UADRKINRAL, MFLTRDE,
S HEMMEBERED Y —FRRPERTICET L, pH O LRIZ X IKGERRO i /od,
R 2 2R 18 B CiEMERE L.
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#& 15 KPASBHBROBRMAR EEFRH)

FHE K R B
SRERIE WRWE R o e o HE
3 (H) P i (H) P R (A)

B 1 | [dih-14C] 28.8 4. 46~5.13 — 8.68 #1270

HE2 | Arodrnrzy 23.1 4 44~4 92 105 : 435 7260

- leye-14C]

=HER 3 ﬁtm/§u7m/ 99.4 4.33~4.82 365 4 34 % 1,100
S RRHRREEED V) — 7 BIRPIEWTCET L. pH O LR & BRI RS b

pat.)
*HE 4A~6H) BT AKREAFETOREE

(3) 7k=|=:':ﬁﬁ¥’ﬁﬁ® (RE®E)

[dih-4C] ATy er o X} j:[cyc UClAY r Yy v 7 x e EiEERER

(0.02M, pH4) 1249 0.025 mg/L DEETHEML, 25+1°CT 12 AfisE /
6 CEIRE : 668 Wn2, K : 300~800 nm) ZBEH L. Ko MERBRMNE
i s h,

WAL, RHX T 108 B, BRI T37 B, HABREYT (KX 4
A~6 A8 2 XKBEXEM) RETIEHHVIZATHoT,

PR 12 A OXRBHX TEILSWIT 39.5%TAR, 10 H#% OREFTHREK G
73.0%TAR ThH -7 Z b, KL B35@PRBO oz, EESBEWIL. M1
EOIM19 T, 5K 108 R 98%UTAR HD L=, (B : 2, 8)

AvnrYraT 3, KPS ERE BER 4. QRO 1 IZBWT,
MR XV AR S M1 250G I MI9 &0, X61Iesy
ENELBIEREDO CO ETHfREnNsd LEZxbhi, (BH 2, 8)

(4) KPEFMBERO (BHK)

[dih-14C] A7 v 7 =% pH8.05 @A GA)IA, FA )24 0.025
mg/L OFEETHRM L. 25 1°CT 19 ARt / X TR 35 1,712 W/m?2,
B 2 : 782 W/m2, I : 300~800 nm) #HH L, Aredrnm 7I/®ﬂ<
B 45 FREABR A8 S & Tz,

HEEWENIFE 16 1T R ENTW B,

AR 1019 PERUHRER 2 © 12 HEOXRRRE U REICE T 28
L& HEIL. 52.3~58.8%TAR K1 48.6~60.8%TAR CTHHERZEIIRD B:M*
BAAKS (pH 7~8) Tid, X5 EY b pH ic kX 3EERBWEBZ b, £
B 14CO TH -T2,

Av¥nyra7 =, BAKPCEoESN, M1 EKOMI19 #4811, K&

4 AR D FEMEIED<
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HOIC COs = THRES NS LHE S hie, = ORBHEM . BE TR O Bk

i EFLCTHL EEZBNE,

(R -2, 8)

£ 16 KX MERBROBRBE XX

AKFOL: TR R BT
SREREE [ MR q = R n T R
(H) P (1) P (H).
R 1 20.7 7.73~8.37 30 7.04 149
R 2 21.3 6.47~8.42 15 8.53 168

*THREE 4A~6A) TR D RBLAETOREM

(8) Ko RER@

APV BT = DAPRSHRBNER S e GEITRH) .
HERE RN, ERHAX T 63 H, HAREPTHEF (Phoenix & U Edmonton,

KE) T438 kU616 HTHoT-,

5. TiREREER

(ZH 5)

L - Rt @R RUWKIIRLE - Bt (Z3R) 2RAWT, Avedro

T Wz AR T 2 ROV
xige & L TR aRBR S E N S LT,
REIE 17TIRENTWS, (B2, 8)

& 17 TERBHBERKE

izt (M1, M14, M15 K UIM18) #4547

" - e (B)
Bk P i + o s . AUy el
| : Aoz 43
FEmA | ks WAL - AL 5.5 9.0
B | KRB | gaiha | KNRS - #E+ 4.9 8.7
B i 1.2 WA 1 - g 7.0 13.7
R gaiha | KUKt - BEfA L 1.7 3.3

*7u 7 I EIEER

6. (FHREER

SEY  BALSIREE

BE BE REEZHAWT, Aodlo = UNo A~ w M9, M12 B
‘M13 (REH#iENO&R) Eotragibath e I,f:ﬂf%%%%ﬁ.%ﬁ (B B UES )

WEB SN,

MR 4IRS TWD,
ERNTERINEZRRIIBITAAYRY Y 07 = L OREEHEIT. Bk 14 BiE
W XN O @ 12.0megkg Tho7z, 2. K M it 0.04
mg/kg R M12 Z U M13 OEFHED Rm B IR i& 8 28 BRI S 1B
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Ak (BEE) @ 0.76 mghkg THotz,

WA TRE SN TV BEEDIZBN T, BRSNERAFETCEmSLERRIC
BiloaArwnYrn 7z OEE, &R 14 BRI S8 v 77 (#ITE)
D 24 mgkg THoTz,

7. —REBRBR
2 ARYT v FERAWEREEEBRAER SR, BRIEE 18ITFRENT

(ZRE 2, 8, 10)

Wb, (BE2, 8
#1868 —REEHBRME
B | BEE BA [ iems
RE DR i | & |(mgkeFE)| EERE (me/ke &) FEROWE
et | (R5ER) |(ngke FE)| 58
2,000 mg/kg KELL 3%
—fpiREE | ICR | M [800.2,000, | #E:800 | #: 2,000 ) . o
Tewin 3 | w72 | 3 (5,000 M 320 | g:sop |0 TEEMEE. EBIREA,
FRTR DT B I O
BERUIEE
th 0.2,000,
| e [ 50 | #5 (5,000 5,000 - |EEiL
i Zwh .
% (#&n) :
R 0.51.2,
HE;EE = ICR 128, 320, 2,000 mg/kg RERESL E
e H: 8 [800. 2,000, 800 2,000 |CRERUEERIEEOE
ARIN NET S| T A
MR 5,000 £
(REREP)
D 0.2,000,
g 5 1 | M5 5,000 5,000 — BB L
(#& 1) :
i 0.2,000. .
% f\ﬁ%{ Eﬁy . |#E5 5,000, 5,000 - L
= (o)
D 0.2,000,
e | |HES (5,000 5,000 - BERL
i €:4a)
. 25215250 320 1% 800mg/kg (A&
fo | ABECR 1ICR | o 1a00. 2,000 128 g0 | FRTIRE,
| @mix  [=vR o000 5,000mg/kg 4 E# 57
R Tl
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Y| BE5R BA [ e
WROME | B | B |mekgfiD)| WEAR | ﬁ% RO
| (RE5RE) | (me/ke )| B8

A=, ap 0.2,000,
% #®7 |2 |5 (5000 5,000 — BER L
(&) -
0. 2,000,
Bl mme |20 |#s [5.00 5,000 — |mwaL
. (#&nm) '
0.2,000 .
| mmge |sp + 4,000, B .
ik EEE |5 v SR 5,(;:2—(!):) 5,000 AL

BT 1% Tween80 1255 LT AW =, — R/MERABRIIRETE ol

8. SHEMNERE
(1) SRR
Avnvrurzzy (BEK) ZRVEZENEERBRNER Sz, BRIZE
19IZRENTWS, (B2, 4, 6, 8)

19 SUsEIREREE (JE)

5 B LD;EE (mglkg ﬁgf) BE SRR

Wé;;;"gg ‘;’_E]‘ 52500 | >2,500 | EEREUBETHIZ L
®o

ﬁgggé 2,000 | >2000 | FEREUETHEL
ey W@g‘;{) "E'T; >2,000 | >2,000 | EEREOFCHLL
1 Wistar 7 » b LCso (mg/m?) e :

; ;
n | Vit [aom [ aggm] EREUECAEL

AErYrn7 o OB ML, M9 KUTMI14 % AV 7= SRk 1 Z s
i SNTo, FERIFR20ITRENTNDS, (B2, 8)
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R0 SHESEIABREERE (K#HW

womE | e LD;};E (m kg “}? WA SR
&S, EREROREDET. 7087
| Wistar 5 » ROES< BT, EWEEE.
M1 B 3 L 500~1,000 | 300~500 DRI TN ST 7R
. HEHE - 500 mg/kg FRELLECHTAH
Wistar & » b T o
MG HEHER: 3 DL >2 500 >2 500 [IEREUIFETHZ L
Wistar 7 » b I
lVIlféll HerE A 3 G >2 500 >2 500 [FERECRETHIZZL

(2) stmEsEER (v )
Wistar 7 v b (—#ElERES 12 JU) 2 AVW72®&E A (R 0. 200, 500,
12,000 mg/kg 8, AL 0 0.5%MC KT 0.4%Tween80 /KR HE5IZLD
SEMREEABRN KR S,
—ﬁﬁf&l‘i FOB R UNEBNERBRIZX T 5 ARG OFEIRBO bh2d o7,
APRBRICIBIT HEFEMH R, M e v ARBORESHAE 2,000 mgkg KETH
HEEBZONE, PREEEIED O R, (B2, 8)

9. IR+ REICHY SHHERURMBRELRR
b < I YU X e AW IR O BERE AR E i S s, IREUREIC
X ARMEIIRD bR ot, (B2, 8)

DH ®/i%E vy b &AW EEREERN (Maximization %) BEE X, B
ML E N, (B2, 8)

10. BRUSHERR
(1) WHEEAMSEEER (Svy M)
Wistar 7 v b (—#HERES 10 10 2 AW~EHE (R : 0. 100, 500, 2,500
F 04 12,500 ppm) 52X 3 90 B M SMESEREBRSERE S,
BEREHTRDBNFFEF RAIEE 2LITRENTNS
ARBRIZIBWT, 2,500 ppm A B EFORER 500 ppm P EE SR OM T
RIS L B D /B b S8R b0 T, EMEEILME T 500 ppm (32.1
mg/kg KE/H) | HET 100 ppm (8.1mgkg {EE/H) THHELEL BN, (B
fE:2, 4. 5. 6, 8) ' _
FEIEREoE EECE LT [14. (1)~ (13)] Z25HR)
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#21 0 OMEAIUSERER (Sv k) CRHOA-BSHEMRR
e HE g
12,500 ppm - (R EHANFH] - (RE NI
- WBC. PLT &4 « WBC g4
« ALT R OF AST #8870 « ALT. AST RURBC 80

- Bl B MR E R/ AR 22t
+ B EL E RN

« Chol, MCV, MCH
- BIE T EE R UL EELM
- Mg EER UL E R

2,500 ppm 2Lk

< PTT 3EF B U8 ALP 380
* Chol O TG B4
- B RE M E oo/ NaERadk,

+ PTT fEf K U ALP B0

500 ppm LA L |500 ppm EAF - B B2 i E o /N2 b
TR L - TG #>
100 ppm BHITR A L

(2) 0 AMESHERERR (TVX)
ICR =7 & (—BMEHES 10 IT) 2V -iRET (F{E : 0. 100, 1,000, Rt
10,000 ppm) #5iZ L3 90 HHESHEERBNER I iz,
FREHTRD DB RIEE 22 IR TH3,
AREIZB VT, 1,000 ppm L EREGREDOHETS A4 T 4 v EMIRROIK, #T

R BB O AR E 22k A35R
mg'kg FE/H. M : 30 mgkg AFE/B) THHLEZ b,

2 HNEOT, EEEIIMERET 100 ppm (BE: 15

(B 4. 5. 6.

8)
(BIB R E DR ARE AR ~OREICEA LTI [14. (1)~ (13)] =&
)
#22 0BHHEESHESHERER (vHR) CROLIEEHEMRE
B b4 i3 #E
10,000 ppm - PRJR & FRYE AT A B 22 et » Chol (&F
- B B E A B e b « FAARE AT i E 2= fa ik
- B R UL EER D
1,000 ppm EAE | - AT 4 v EAMEOIEK - BT R E M E Z= ik
100 ppm

EIERT AR L

(3) 90 BHESEESHERER (1 X)
E— R (—BEMERER 4 PT) 2 W2 REE (R 0. 200, 630 &ZU}2,000
ppm) BEIZL D 90 ARMdAMFEYRBRAERE I,
BREHTRD DN BEHIF AR 23 IR TWD,

630 ppm ZA LG RO T RBC, Hb R UV HE D& T35
RELTHY

FEORTRL

1 EREEERR (o X)

EFT R L

B B, B
[11. (1)] @ 600 ppm HE5FE TR

RBOONRPoTZ b, BEREBLIZZADNEPoT,

2,000 ppm FEFOH T O-DEM KU P-450 71, i< EH #501, 630 ppm
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DL E# 5B O N-DEM 80, #fT P-450 #h1, 200 ppm 2L BB SFEEORE
KT ECOD KUY ALD 10, # T O-DEM AR bz’ A HEERG
BIZLaZBLTHYEMZBLEAZZ bW T,

ARBRICIB T, 630 ppm DL ER G R OBER Uf 200 ppm DA _ER 5 HEOMECHI

BRERRHEERIEEN RO bNZOT,

M MERIIHET 200 ppm (7.7 mg/kg

fFE/B) . HET 200 ppm Kl (8.4 mg/ke (RE/AKRM) THDLEX LN

(BF 2, 4. 5. 8)
(I B DT O TR~ ORI LT [14, (D~ (13)] 28
)
%23 90 BMESMHBURBR (1) TRHLNEBHHA
B B — e
2,000 ppm - AST, ALT, ALP ®RUF GDH 8/ | - AST, ALP RU'EH #i/ll
- FEHE RN - FERIRELITRE . LA
« MR R O R T « RIS
» BTSZBR DR + friifagEse (1 41) *
- Rl A R  MIREEDER (161) *

- FEEL LRI ZEtE (2 ) ¥
- FE RS (2 B *

630 ppm Ll E

- W E BN

- Bl R E AR Rk

+ JPRE R UM R s R0

- ASZAEX R

- HBROTAT 4 v efilazeEle (2
#) RUWEK (24#) *

- FEE B TR REQ Fi)*

- AR OREER (1 41) *

- bR E O %N (1 61) *

- REEEININE*
- BB BE AR R L

200 ppm

BT R L

- Bl ACE RO ZE ek (2 41

*HRPRAREAL

(4) 0 HRESMHEHEEEEER (Sy M)
Wistar 7 » b (—FEfEMER 12 10) ZRAVW/EIRE U5k . 0, 100, 1,000, X
12,500 ppm) FEIZ X A EMERRENRBRIEER S L,
12,500 ppm 1 5B 0D ik AR BN B OHRAT BAE T A3 9 vz, FOB,
EEIEEE, IR E R O RAEENRE ChREREOREIZ D Nz

27,

JMPR. EPA X TREU Tik, FEEERZOD N RDP 72 H DD 12,500 ppm #

%,

EREOMEIC B B EDEE FRUOSITATZ B EICE3EBL LTEHEL T

ARERC BT, 12,500 ppm #F¥ S FEOMME TR EBMMH S BB D Shimo .

T, EFME R T 1,000 ppm (4 : 70.3 mg/kg (KHE/A ., #f : 87.3 mg/kg K
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H/A) ThHadeEZONTE, HREEHITEOLONN-, (B 2. 4, 5,
6. 8) - '

(5) 28 AMEANGERELRE (Sv k) <BERH>
Wistar 7 » I (—BEHERES 5 L) ZAVERRE (FRE : 0 XU 1,000 mg/kg
HRE/R) BEICL 5 28 AREAMRESERBN LR Sk,
BEREDEEBIIAD ORI -1-DT, BERBEIARBROESHED
1,000 mg/kg RE/ B T b & F 2 bhiz, ARBRIIAR OENELS (7B, A
IREE) 2 EATHBPHRENRERS L T2V, BEEEE L, (3K
4, 5)

11. RESERBRREUENAERE
(1) 1 FHEMESERR (1 X)

B— 2R (—BEMERER 4 I8) B VIR (5K 0, 20, 50, 150, 500/6008
ppm) 5L D 1 FEREEEERBRNER I,

600 ppm # 58O WEET O-DEM O E8/0, [ BEME ¢ N-DEM K& U P450 D880,
150 ppm L E# 58 OKHET N-DEM O#INAEED bivi=n, K GHEERTHE
WL BB THY BB LIIZZONEho T,

150 ppm B 5 BEOHE TR B Ot K Ot E BB O H N85, [FIEE TIR
HAMSEREIIED bR hrotz 2 &b, BREBREOEE TRV EHRTL
7o ARRBRIZIV T, 150 ppm BL_ BB G FEOMERE TRIE R ERR I b A58
D oNTEOTC, EEMEIIMEE S b 50 ppm (Hf : 1.38 me/keg RE/B . HE : 1.52
mg/kg KE/R) THHLEEZELBNE, (BHE:2, 4, 5, 6, 8)

(B B O ZE BT R B O FHEE~ DB LTI [14. (D~ (13)] %%
Y

24 1 EHEEEEER (/X) TEOHORE-FEHFRR

R HE i3
600 ppm - HEOENEER ULLEREOREMN
54T 4 v e HlaZERl
150 ppm BAE | - BIB R E SR =L - B R AR B ek *
50 ppm LLF =R L HEFTRAR L

* MEFEREEERL

(2) 2 EMBHESE/ENAMHESRE (Sy k)
Wistar 7 v  [AFEREE | —FHEHEE 50 L, B0 . —BMiMES
10 I (12 22 H Eic P &3 1 2 W RBEE Bk : 0, 50, 100, 350 %1% 2,500

5 % 5 BEAERET 500 ppm Th o fohd, AERBHLE 41812 600 ppm iKHEE L,
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ppm) ¥EIZE D 2 FERMBEHSEESAMHEEBRIER SN, Fo, AR
BEEOHHER 10 It (BEF) ZAv., £5 778/ %I FOB M %EiE XLk,

BERSHETROONENFTR GHEBHRE) 2% 250, E5ICHEE LT
B EEORAEREZE 26 IR LE,

2,500 ppm S FEOHET T4 M, FREEHET TSH BINARD b7=d, Bz
FTHY, ZNDHORNECBEETZ EEL LD BENFINRAR L
JUZFBO bR &b, BEPHNERIMEN O LEZ N, :

BEBMIRZE T, 2,500 ppm B SBEDHETT A 7 4 v © AIREIER, #ET =R
BOREFRNC A BRI D Sz,

25 77 BRE#%O FOB TIIMAER S OEEBIIR D bz d o,

ARBRIZIBVT 2,500 ppm 5 FEO HERE TEERMIMHZS B0 S0 T,
M BT & b 350 ppm (B : 14.7 mg/kg thE/F ., M 19.9 mg/kg {KE)
ThHhdreEZLNE, (BR 2, 4, 5, 6, 8)

(BB EEDEIY R, HAAB~ORERCFEBOMBREA D =X AT
LT [14. (D~ ()] 288

%25 2 ERIBHSM/RAAREEHRE (S ) TRHLNEMRE

. CGEEBEERE)
it i i

2,500 ppm - (& E LN - {REE SIS
- ALP 85/ - ALP #8700
- Z2)i5 b Bz ZENa i Rk ' - TG g
FIEREOHRFIEOUE AR - Zi5 IRz R
B OV ZE b
< 4T 4 v e IER YR

350 ppm LAT |BEFTRARL FHEFTRAR L

£ 26 2 FREBESE/RSAMEESEER (Sy ) TROONWEEBHRE

45 HE L
U4 50 50 50 50 50 50 50 50 50 50
#E5H (ppm) 0 50 100 | 350 [ 2500 O 50 100 | 350 | 2,500
= B : 4 5 3 2 14**
FEL | DA T4 vt -
A 2 1 0 4 10
T 4T 4 v e iR
4 4 *
LB ! T

Fisher {& % ; *;p<0.05, **p<0.01

(3) 18 AMBHAMER (TVR)
ICR < U A (—BEMEHES 50 D) % AV 72 iREH (JRfS : 0. 25, 3,500 &K T* 7,000

32




ppm) ¥5IZ L5 18 22 A RIR S AMERBRNER ST,

B TED DR R GEEEMERE) 133 2710, BREORAEE
R 28 IREh T3,

HEEEHEIRZE Ci, 3,500ppm LA - 5.3 CHFHIRa BRIE B OVENE O 2 O/ 518
HECHEHEANC A EICHEM L, METHENERSRD b,

ARERIZ IV T 3,500ppm PA_E BB ORI R UL B BN 38R
b BN OT, EEE RN S b 25 ppm (4.1 mg/ke (AFE/B B 5.1 mg/kg

KHE) THDEEXLNE,

(ZH - 2, 4, 5,

6. 8)

(B B EH D ZEMTERR, HEASAER~ DB R U3 HBERTEE~ DR
BLT [14. (D~03)] =z&H)

27 18 hARBLAESE (THOX) CEHONE-SHEMRE GEERHRE)
B EEE HE I
7,000 ppm « FERHLr E R - fFHfesel B K UL R BE AN
- BB OARLE :
R RO ERTRE
3,500 ppm SA L | « BIBFWONCHTHo R O T ERIN | - B EE R L E B
- FEERLLEERM - B BB 2= el
- B B =k - B oGSl s
- fFiaeE R
- HROT AT 4 v B HIRIER
BHRE
25 ppm BHHEFTRZL EHFARL

%28 18 MAMSAAMRER (YHR) 1061 MBOTERE

5] HE i
$e548¢ (ppm) 0 25 | 3,500 | 7,000 | © 25 | 3,500 | 7,000
RE B 50 50 50 50 50 50 50 50
- JEE 0 0 5% 6* 0 0 3 1
L 3 1 1 3 5* 0 0 2 2
WAEPL L | 1 | e Lo | 0 | 0 | 5 | o

Fisher #1E ; *'p<0.05

.12, ERREREER
(1) 2HEHARERRE (Sv )
Wistar 7 v b (—BEMEHES 25 I0) 2 AW i-iBER (R4S : 0. 70, 350 & 1,750

ppm) #EIZ LD 2 HRBERBRSEE i,

LG CROLNEBEFTREE 29 RTINS,
BHEaWz BT, 1,750 ppm HEFHETFHED 4 PR R R URER EOZER
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RS 6, R TIEHEFHREEETFROBLD I B b/, Lit4#lo
HED 55 2 BITCRZRPRIET, &Y 2 H RIS LS o EiRILE
SELRRhoT,

ARBICBOT, BEWTIX 350 ppm DL SR OB, Hc
B g s #y e fiaib s, JREMA CIX 350 ppm PA B 5 EEDMERE CIEMAES N
BOLNOT, —BEEICT A EELEISHID AR CHEL L 70
ppm (P : 5.2 mg/ke (RE/B. P M : 5.5 megkg BE/H., F1 : 6.4 mgkeg &
EH/A, F1if : 7.0 mg/kg KE/B) THDHEHZ b, £/, 1,750 ppm 128
WTASEERE QLR R VNS TR 23580 b O T, BRI 5 MEIER,
350 ppm (P #:26.2 mg/kg {RE/H | P i : 27.6 mg/kg KEH/A , F1 4 :30.2 mg/kg
{KE/H, Fi1ltf : 34 4 mgkg KE/R) THHELEZ bR, (BB 2, 4, 5,
6. 8) ‘

(B p2 B D ZE T pk B O AE TSR~ DS LTIt [14. (D~ (13)] %%
H&) '
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&29 2HEARERAR (Sv ) CEHLN-FHEMR

(2) REBHER (Sy )
Wistar 7 » ~ (—Ffilff 28 L) Ok 6~19 BiZs&HIFEND (FHE : 0. 100,

300 K 7X 1,000 mg/kg (AE/H ., I : 0.5%CMC KK 5 L TRABMRR
NEBI =,

RHEMD B O R THRISERE DR

. O HPLRE:R #:F, R Fe
BH HE H HE it
1,750 ppm | + HIB R ESCREZE | - B HENEE] - (R E AN - IR E RIS
Falt (R * - BIE L E R | - ALP #5n - ALP #8711
- LB RO - UFA 3% - Chol B TA TG Wb
FRRLE ZERa R LERUEIY | BIRER RO S
- BB R USRS s B R 21
B - REE. MR, B
W AR OB
/NEIA,
- FEEK UNEE Bk
DOUNEMESER (&
) FEHNRBIG IR, 5 A
i AP A ) ot L)
) TR RS T-HE
Faisi
 FEE LR TR
- B L RSN
- BB R E R 2
Rafb GEK) *
350 ppm | - AEHIININE] - BB E AR 72 | - Chol RUNTG i | - UFA Wi
Lk faft (dm) * - BB Rk 2e
: Rafk (BAm) *
70 pm BHETRA L HHRTRARL mHRRLL HHETRALL
1,750 ppm | + AL A BERIE AEIAE FER) |-FERESERD (B
= ' YLEE)
%5 - (REHINDE
1y | 350 PP AEEE (AR | - IREE (AR | - IREE (HAERD) | - EEE GHAR)
2L - (RE NN - PRE N
70ppm | EMFIRAEL EMFTRRL TR L EMREL
*  FEERL '

RO HRRP-Te DT, ARBRICEIT 5%

MR, YR UBETARROREME 1,000 mghg FH/ATHE LF

Z bz, BABEETREOLRroT,

(3) HREBMER (YY¥F)
bwZ Yoo (M 16 PL) OFYE 6~28 AICHREED (FEA 0. 100,
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300 & * 1,000 mefkg %/, %l - 0.5%CMC AR #5 L CRABIERR
P I i,

BE#CiX 1,000 mg/kg (KFH/ B & 5BICHE, BEAR, BOKE - [REBD DS,
F7- 1 FITHREN RO LR, 300 mg/keg FFE/BL EREH CEERET, %
ﬁkfﬁ%ﬁ&&oﬂsﬁtﬁﬁmﬁ% 75> B b,

BRI CIIBEREOREEIR O LN o

AR T B EmENE iﬁ@ﬁ%‘( 100 mg/kg RE/B. IEN TARBROES
FIE 1,000 mgkg (RE/RTH D EEZ DN, AR b1,

(88 :2, 4, 5, 6, 8)

(4) BEREEHRBRD (Sy M)

Wistar 7 » b (—##f 30 IU) oEMpOER 0 H 0 REMOMRE 21 B £
TRAE (RA ;0. 70, %0&01m0mm)&5L1m$£_owf%§@ﬁ

MRS Eh X T, '

R ¢, 1mmpmn&%ﬁmﬁﬁﬁﬁ¢f¢$%NMﬁ@ b%ﬂto
FHEN O FOB ICHIAEE1T X 5 HEITRRD b Aad -7z,

RE i, 1,500 ppm- #x”%uﬂ*@ﬂﬁ%‘,ﬁﬁl%‘iEP'G‘{ZISE@JJHW%U&UE&H%{E&‘F
RRD b, WO FOB, METEIEAIRE, AR ORISR

LCICBRER ST L AREBITRO LN o T, R (BIEMEHES 10) TR
fE S ) AKKERERBRO 70 X 350 ppm #S-FHOMEIZ BT, SRERFER
fik o> B HEERY T@%ﬁﬁiﬁkbvﬁﬁmﬁﬂn L7223, HEHBEWER 2o 2 &b,
BRAZ L O TREIC L ZEBEITE L DARP T,

AHEBITBWT, 1 500 ppm BEFOBIM R OREY CHEEIMT OAE
BmIHIE RS b0 T, EEUEREEDECREME B2 350 ppm
(32.1 mg/kg KE/A) THDH LEZ b, BEMRELIIED NPT,

(BHE : 2, 4, 5, 6, 8)

(5) FHBBMHRBRO (Sv )

Wistar 7 »» b (—FfiE 30 ID) g OIEIR 0 H 26 REMWIOWE 21 H E
CIREE (R : 0, 70, 350 K UX 1,500 ppm) &5 L CHARIZ DV TRERRE
EMREBRNEM SN, ARBRIL, EICFEiE SN -REMREERBRON2. 4]
BN TED BNEMOEEES LR OREREER~OEEFHET H - DER
shie, |

%@%ﬁ@\ﬁw&%mié% D ONRPoT,

IREM T, 1,500 ppm HSBEOMME THE R D OEERNME, RBEO
f’E’C BEAL 2 O EEMIMEI T H b, Ry (FIEHEHES 1) T, € ) A
ARBBEREBRICMA T 7 4 AKEEBBRBERE S-S, &5
BIIEO Lo T, WEy (—HERES 10 D) “C“Hiﬁ%%ﬂ)iﬁﬂfﬁ&(ﬁﬂfﬁ@%

36



B (RIRMR OERI) MNEHES N8, BISREIC X 5 EBIERD bz o
77 , '

FRBRIZBWNT, BE) CiaER Sz L A3EEIRD 59, 1,500 ppm #
HEEO B Cig F IR P O EEHINGIESE D LN 0T, EEEEITEE
W oARBR OSSR 1,500 ppm (119 me'ke (KE/A) | JEEMS < 350 ppm (28.6
mgkg FE/H) THhHLEEBXLNE, BEBREBSHEIIED LN, (&
B2 6, 8)

13. REEHEER
Avuvrarzal (FIR) OMEZBAWZEBERATERR, Fy=—X
NEAZ—HE V19 A E AV BEFEATERRE OCRaARRERBRIE O
Wy A% W MERBR S E i S v,
RRIEER B0 ITRENTND EBY, TXRTRERETH 7, AR 7072
VICHEEBEFEERRWbOEE XN, (B2, 4, 5, 6, 8)

&30 EEEUEEBREREAR (FE)

TR S B5E - LEEE s
Salmonella typhimurium
simsenge | (TASBTAL00TAISES. |15 5000+ g i) .
SR TH) (+/-59) it
Escherichia coli
in vitro (WP2uvrA/pKM101 #)
BEFER |Frd=o—XN LA F—H [4~20 ugml . (-89) ok
TRAB  [E V7 i (Hprti&{sT) [10~80 pg/mL (+S9) =
Pt fhBE | Fr A =— AN bRZXZ—H |0.75~3 ug/mL (-S9) .
REp S V79 K 20~80 ug/mL (+59) =
. . NMRI = v & (FHfidila) (800 mgkg (E "
mvivo | MERB | s 5 ) (1 BRI 5) itk

+/-89 : (RENGHEALRIFIE FRUIHEFET
* 1 2,600 ng/7" - B CEPRIES ST

gty M1, M9 R U'M14 OfE Z AW 1EIREAREREARNEE SN,

FERIIE LIRS TS BV BBERIITXTEETH-, (B8R
2. 4. 8)
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%3 BESHEREREE (R¥W)

K PR *tE& WERE - 58 i S
. . S. {yphimurium
DE %/ A ~— Mt
M1 @J""gégﬂ (TA98.TA100. TA102, (13_83,)000 LR T
TA1535. TA1537 k)
. 4 S. typhimurium .
e i —~ — -
M9 ijo @J‘T’%%“ﬂ (TA98, TA100,TA102, (13_83,)000 BTV | g
TA1535, TA1537 £5)
g e S. typhimurium . .
M14 @‘“ﬁiﬁgﬂ (TA98.TA100, TA102, Z /_g,g(;oo L I
) TA1535,TA1537 k)

+-89 : (REHEHAERITFE TR OHEFET

14. FOHORER .

ARV T2 rOFREICLY,. Ty b, TUARDA XORIBRUERSE
WCRERR R BB b, Ty MERAWE 2 FEBEEERDS ARIRE
ﬁﬁ@ﬁT§4?4ytm@Eﬁ\ﬁﬁ%ﬁﬁﬁﬁ%m vﬁz%mwtlsm
F 3E8 AAESABR O MERE CRFAINABRIE R O N F &Nz AR D b,
zﬁmv7u7zy&0ﬁﬁ%®z%m4Féﬁm%&oﬁ%%ﬁﬁﬁfﬁﬁ
~DEEBEHFT AU TOA =X LRRAE RSN,

(1) 2 FREBIEEE/RRAEHEER (Sy M) IC8THRERSHYD T VR

(0Xa+% it | WYk g=2F J::4

2 EHEBEFER D AEFEFR (Z v 8 [11. Q)] BT E&R5H (i
B 10 ) o5 82 W% o mIENFR X4, th/?n7:/&UM1®%
BEDRIE S,

Mgz A e s oy o i s, Mli%%&fm’ 0.4~64.2
nmol/mL FFfE L=, A ur o7« iR CiHET RS Iz M1 I fE
SnsdEEZONRE, (B2, 8)

(2) Sy FzBFZREASHO7 o RUAKE N OhithRETCIBBE

UBFiE o Chol BT TG RIE

Wistar 7 v b (—FEHE 10 IT) |2 4 BB (54K : 0, 1,000 X0 5,000 ppm)
BEL AYRYY 27 = RUMIL o fn Y O B & CATiES @ Chol
BTG ZHET HRBPER I,

AR a7 2 ATERCHITRE S MLIZEB EN S -8, Miffiz A
Y7 EREENT, M1 OARKRIL S,

Bl& o Chol IBERIMITARMBEMENH Y | MEEHNEEENRDO BN,
FFig @ Chol RO TG #EIZELIZEBD bR~ T, _

HBEBOAT oA RERBEANC LV BEINEIBLEOREE, RHD
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AT A AR MIAE IR ERE L. REMROE KRR 500 %
ZBRTHY, ARBICHT BBIET Chol B & BIREE O L & OB
TREN, (B2, 8) ‘

(3) 1 EFUBHMERE (1) CBHZAEOSH 07z L RUGREY N Om

MR URDME

1 FRMEMHETFERER (/X)) [11.(1)] 28T 600 ppm BEHOEE 20 A
i omiE (MELKES 4 I, 125 0~24 FFAl#2) RU¥R S 28 BRRE DR (B 1 L,
i 3 G, #eH7% 5 BER) BERSH, AR Y27 2 FUMI ORENRE

. SR,

Mgz A s a7 o 3B SR MLIZE S 7 L 24 BE£ T 25.0
~32.4 nmol/mL THEFF &I, M1 ITMEPIC—ERETHFELTHD LEZD
ﬂf:o ’

WhoAavey /o748, ROBEBRRICZEZVHIERETCH T, RPIZ
M1 i% 0.05~0.46 ymolmL 8D bz, (B .2, 8)

(4) A RI=HBIT5 8 BREHREIZK S Chol, RILEVE~AOER

E— 7R (—BEEES D) 1 8 AR (B{F : 0. 100 &ZTX2,000 ppm) &
5. L. Chol RURNE L ~DEBE IR T HRBNEM Shiz,

2,000 ppm FE#HT AST, ALT, ALP O GDH BEM»A#ED b=, BEIC
IV, MPFRMRT 2 ARAEREHETA DR o705, LH {HiZ 2,000
ppm B 5B CR BRI B UK RO 2 ERED L LR U, ST
i% 2,000 ppm BEHTECOD RO ALD AR DORIEN, TR FRAT
Y OKREELRIS THE 160-7KEE(LBESR O¥EMAMEDNZFRD DLz A, HEATEIRR D
WHEZE T A N AT 0 Y OKBILRISOFEEL T TIEHHATERNWEB L b,

2,000 ppm BERFE CIIMIEE QL0 i N B & OFlgP Do h =27 =
o — LB ERS A ED b, HMG-CoA L #27 ¥ —EB~DERNE Z LS,
EFIENTH oo, A ROBELFHIRCTROONI-FREFHHTE S Li3HE
Zbiahoi,

fitiz 2,000 ppm BEHORFETT AT 1 v B HAEO MK E OZER LI iR
ERZEME, 100ppm BA B S BE ORI CRIF RE LA D b,

UEEY, ARV 07 = B, TAFRTu U RHRED AT rA K
ARREEHERIFTEHRRBSNE, (BE:2, 4, 8)

(6) Sy bzBT5 19 BMEEREICKEZTRILEVRE~ADEE
Wistar 7 v b (—B#f 15 L) |2 19 B RFRS (R 0.2,500 % T 10,000 ppm)

¢ Capen,C.C. ef al(1991), Endocrine System, Handbook of Toxicological Pathology, 675-697,
Academic Press,Inc.
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wEL, RAEVERE (FX2Fry, B2, LH. PROG. E/P k. FEIERH

IZHIE) S~0ORELHEET A RBRPE RS,

10,000 ppm {EHTiX, E2 X' PROG DL MBEDH B, A¥eYI/iny
= BREOREBLEZ b, PROGBAIZHEWEE 13 RN 17T HETE/P I
DM U7z, Fo, ARECIEHABIBSLEEOHMBED L, RRYEY, EP
@8 3 B EIME R 2 10,000 ppm TEDH 6N, 728, E2 EO'PROG
DOBWPIEAE RV 07 = U BEETHIZIXEE RS b,

E/P thoFHEi LR, TR BERMAE TR b F U REOBEIE T v
FEBOFRAEREMEEE LRETSN TS, AFREIC L HEEREORE
RSN THRNSOD, T v FREBAMRBRIZBWTEO AL LRI EIER
WL T3, ZhbDERZEZIIEER. 7o FEPAMERBRTHESR
rFEEEMOBFE L LT, 52X 0 A U EARNRRT R baF R EEOE
GEEE L CW AR RR S, (B2 3, 8)

(6) AEOSH2O 7z VRUKSY W RUM) ORESHRR. REUVRES

EME LR ~

Avruvrur oz ARG LAHRIE R UHE~OHEBEFENELD ER Xit AR
2 LEEASWH L BYERIC L D O30, ER e, ER LT AR
BREFRELRBR S EE S N,

Avruyrurzzr, M1 EOM4 2t b ERoEROBIERT AEFIMEITED 5
Niehot,

ARy rIinrzl, Ml&UM4 X, b FMEBBRME MCF-7) KUt
N BTSSR (PC-3) WAL 7 =25 —PHEEFE VR—F—ICER
AATEIRETEMELRBEIZRB W T, ER XX AR 24t LERETEMENGRD bz
ST EPLAEMECIERIRRVWEZ LI BN, (B2, 5, 8)

(7) RFA 957:J&Uﬁﬁ%(M)w:uxTu—WIZ?E—ﬁmiﬁm

(in vitroBE)

AP T BEILTAT A REABRBIIBITIZ AT 0, Ke
BOTHIERAOIERBE = v AT — N2 AT 5 v—ﬂz“f\w%%?ﬁ%i?‘a”é s
@F—J-éhﬁ_o ’

xtn/yn7z/&UM1@:V27u~wxz$§—t%&mamweg
DFEOWRIEC L > THIEEN, ARV 772 RO ML @ ICs5 S
TEani,

7 Maekawa, A., Ando, J., Takahashi, M., Yoshida, M. (1999). Uterine carcinogenesis by chemicals/
hormones in rodents. J Toxicol Pathol, 12:1-11.

8 Shoupe TS et a/ (1980) The nature of the inhibition of cholesterol esterase by delta 1-
tetrahydrocannabinol. Mol Pharmacol 15:633-640
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AVRVI BT o RBERTHICR VAT R — AT AT T —ERE L
ICso 1% 12~43 pM Th o, M1l D2 L AT 0 —ILT A F T —BHEEMITIE

WL, AT TERPHIEEEEL B2 BRI T,

AERYI BT = AR SNEBRO MR TIRH ST, MR O ER
SEM1 Thotr, LENRST, ArProarc 25 UEEmcBiTs A
TuAd4 RERAVECYDRBRIEHTA AT LAT e — Lo X7 5 —EDRET
FEB O, D LANOEARETHL EELbNE, (B2, 8)

(8) Sv FRINMEMEARERERICETHAREQD /AT D RUKEY (M1,
. MBEREUM ORAFOA FEEIZHT IR
ARV T 2l EBAT A REROTHIERIX, A¥aYrur=y
RO M1 ZU'M4) @ ER #5538, ER LT AR 551 LERBR[14. (6)]
L OBNOWARLVE L LT E— 50 LEEA TRV ERREShE kb, %
OIERBEEZBRETT 279127 v FMVEIWRBERMRLI R R 2lniEArnYrn
7= U ROREY (M1, M3 RO'M4) OF A h AT 1 U SRA~OEBRRH S
iz,
AR Tra7 o yO7R MRATa AR OMBERITEZEINRE | Wik
IRENEhoT,
FEAH M1 1X, 7/%@mﬁ%mm%%ﬁTTRFXTU/A&%ﬁ<W
il L. M3 BOM4 2 il ER 235380 b,
AvrYrunrzrERLELsBhonEfRicAavay /oy, M3 ED
RO LT, FEESZIEI ML TholzZ &b, ML A h=y KU 7~
DAVLZATFn—HELY THTAT oA REREZTHTE2 007, (B
.2, 8)

(9) Mz yOV—LESIzEIIZRAEOSH»O7z v ERURBS M. B3 BUY
M) DT ke FRTF—EITHT 28R (/n vitroBR)
AvrYr a7 =y RO (M1, M3 ZO'M4) OF b2 1—A P-450 &
FIr/urYy—ATE Fuirfr—E~0EERRH Ik,
Wistar 7 v MEROI 70 Y —AE45% AT, AvrYrur e RONR
CEM (M1, M3 ROYM4) @ 3p-k FuFxixins KFe Rash—F-A4 -
AYAF—FROTIP -t FuFiAFoAf K7 FuFr—EEHoRERN
AESN,
FORER, AvruPrsunrz, M, M EU'M4 D 178 -t FrF VAT 1
A4 F7Fe R —EBEH T 3 BIERBo bhighoafc, Ay r/nryx

9 Smith PF et al (1986) Maintenance of adult rat liver slices in dynamic organ culture. In Vitro
Cellular &Developmental Biology 22:706-712
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(1

(1

e B R AT a4 FTre FRdFT—E-ALRS M AT —EIa LT
WHEEMEZ R L, M1, M3 XU M4 iZAE Lo,

AvtnuyrsurZzrERELEFESYOMBETICAY e /e 7 o U idBH X
NNz b, AENTAYRY 707 20BN 3~ FeFiya7us FFE
Fa & —E-A* ~f VA Z—EBEHEETEZLIZL->T, A7aA RERET
WTdlidzZaboniehrol, (B2, 8)

0) BEI/OVY—LERIBTRREQS/O 7z ERUKRBEYMMNM 0T/ +

XOFF—BITHTHHER (/n vitroBEB)

APREY B T RIUEMLOF 22— APAS0 fRES Z 0 Y —AE S
VP —Y (1Mot /) FF 7 H—¥, C-17T K 200-U 7—F¥) ~DEER B
FEnie,

Wistar 7 v MEEROI 7 V—AHSZHNWT, A¥rY 727 = KOTM1
D 17a-E /) FF v HF—8 C-17 L1 200- U 7 —EEEOEERNBIE S i,

FORE, AuPrur7zrEUML I22oWT, 17a-F J V4 H—E,
C-17 BV 200V 7—BIZHTHEBIIBOL RN o, AT 70
7257y bomiED PROG ETiX, S /7nyYy—AE /35—l
Flz kB0 TEHEVWEEZLNE, (B2, 8)

1)Sy FIMNBEEHEREAGERRICBITAAEOSHS 07 Y REUREY M,

MEUM) OV IBTE FOSFF—E~DEE (in vitroBRER)

BHEI 7o Yy —AESICBIT A RY 7 07 = o OREY (M1, M3 &
M4) o7k Farr—8IiZx¥ 588 (n o) [14. 9)] b, FE
R ML X, 7 v PERMROT A AT o 0o AICBWT, I L AT r—/L
DI P2 FYIT~OEELY S TREMEET S LEBLDNE, 2O Lk,
AruY/ndzrEO0MIOI hay R TEBITA a2 VAT o— Al
~DEBIZHONTRET ST,

Wistar 7 v MEEOI b FUTEHSZHAWT, AtrY o7z KD
R (M1, M3 KUY M4) @=L RT 12— USRS R Sk R, M1
DIz 3 L AT v — A BT O350 b,

ey rzu 7o EORHEE M1, M3 EKO'M4) oI/ Y—ATE R
Fh—BlZtd AHE (in vitroil%) [14. (9] OREE L M1 OIEH RIE,
Fhrrr—25h P450 IKES F2 o FU 702 b AT o — Al $H Y] ¥R
(P-450sec) & DEEOIER TIPS, S b FITO0F hrn—2»A
P-450scc {2 NADPH #4592 b RU 7OV U I3fTE Frfh—EEN
HMREo) o dp—7 o8By MO RO I T e & —F~0
HENRE SN, FORR. MLIZI har FUTECHRETY v Od8T
Frir—BzlETSLERX LN,
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ARV n7 iR T A PAT o AR, KB MLIZEBS 2 B
Ay R 7ERCHIMBEICBTA) Y IdBT e Fuyh—E87 4 ¥4 AHEI
LBV RT o — IR (P-450s.) ~® NADPH #ti0i# & Z% 5
i, (BHE:2, 8)

(1 2)KBHM 05y MERS a2 FY 7RO NADH R U NADPH O RICH 3 58
=
Sy PRI EMEEEERERICBIT AR YR Y 07 = VR UREY (M1,
M3 EUIM4) DU > SfeF v Ra A h—F~0OBE (in vitro 3288 [14. (11)] H»
5. MLiZS Far RY 7 RUHIBED Y v S@F e R —E20AEL, =
L A7 u— /U RAIEEIiEESR (P-4505.) ~ NADPH O#HGEMIHITHZ iz k-
T, AFuAf FERETEHTHEELLNEOT, K M1 © NADH KO}
NADPH &2 52 5 EEBRRE S,
FORER, M7 v MERI P2 FITESOY VAT Resfb—F
EHAMICEEL, NADH EBEOE FIcHiE NADPH BEZEKT&ERB LEZ
b, (BHE:2, 8) '

(13)REASHOTIVEEIVRICETHFENKMHBRRURTOAS FER

RREFORBE~ADER

18 PARRBAERR (o) [11. Q)] O< Y RHETRD b IEE
&M RHEER OFE & OFEMEEZ M~ 572HIZICR v U A (—HHfES 10
Py bz 2 BRETEER (A - 0. 500, 3,500 2 (* 7,000 ppm) 5 L. ¥5 2 HR
BIZAT D HEEE (ECOD, EROD, ALD, EH, GST RO GLUT) {23
EENF, £, A7oA( RRVEEAEBICBITAZREL AT A FERA
EEROBEEZ RSO, BIRRORRIZBIT AT A FERRO 9 BET
ORENEER PCR CHIE= T,

AERYy 07z G E0 FEOEDRHEROFEIFED b, 7,000
ppm FESEOMET EROD, ALD &O'EH #i0, 3,500 ppm P B GEEOHET
ECOD. EROD U ALD 1., #f<¢ ECOD KN GST #M»3 820 iz, 7,000
ppm 5 BEOHERETIIFFIBOM B Ot B B8 0 bh i,

2704 REREEED 9 B TFOREMGEIIR D bR o725, 7,000
ppm 5B TIX Cyp1lal?, eytochrome P450 17-alpha hydroxylase/ C17-20
Iyase (Mus musculus) , Cypl1b2U!F R Cyp2lal 20OFEN LR LTEBY, X
TouAf FemEEr+3REFERNTRINE, (BFE 2, 8)

10 eytochrome P450, family 11, subfamily a, polypeptide 1 (Mus musculus)
11 cytochrome P450, family 11, subfamily b, polypeptide 2 (Mus musculus)
12 eytochrome P450, family 21, subfamily a, polypeptide 1 (Mus musculus)
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A=A LBBROELED

ARV RUOREHMO AT 0 REEBERCIFEDNRERERE
DR EPRAT DHEDEBENTEEZLDAI=ALFEERLID, AP I
7 = ROMREIIL, B0 ER XX AR 27 LIEFRVEMEREE ST, X7
oA FARMEZTRT EELX LN, BMCEGINAYRY 727 = Vi,
IR Sl iz S nen s L h, ERRRICIIEERSY M1
NEET B EEZ BT,

AvuPrunrd o lEH AT A REMRIEEX, M1ICLS5I barFI7
ROHIEIZBIT2 Y v Id8T e RaFh—E7 A4 VIS4 AHBIC LD 1R
7 o — AU ErEER (P-450s) ~0 NADPH {8 L322 LR T r—)V
FIAOETICLR EELZBNE,

Zv b, AXBEOP T ATRDOICRBEFMII LD A I =AM XD FHE
ERFWEEZ DN, Ty FVOBRS A7 4 v b MBIEEORENBA A = A LI
HEDAT A RERIBERMRDL > TCWBF[REME D & B 23, B AMET O
A LM BRI, 7y bFEEEMOMATE LT, AxiiREmoR ey
VRO R B LW A RIBMEN R SN, v T AT iﬂﬂ%%ﬁﬁ?%ﬁ
FHE I N, ARSI & ORI b MR b id o,

44



M. BREEEETE
BIZZ P g2 ANWT, B TRErY7 07 o] ORMEREETHE
Ei L7,

UC TEFEN-ACRY e =007 vy b EHOZERRFREMRRICEN
T, Ry BBHEOEBE 2R < BT OB HMEHEED b HEE SRR, i
T 62.4%ChHoT-, 5% 48 B T 90%TAR DL ERRE O E h~HEilt X huie, B
BEEZEHOFEIMREIIRY CHY | BAERSE CIIEPPEENRP LY
HEL . BARTREEEILORNRAFRELETHD EEI LK,

UC TEM LAY R 7ur7 o OXEEY (v VY) #RAV-EMENEM
RBROBER., BT OBRBHHEBICIIREROA Y2 Y 7T = D bILT,
M1 23 80%TRR LA E (F5A : 0.057 pglg. JERG : 0.121 pglg. Bl 2.78 ugle. FFl#
0.633 pglg, Hil : 0.097 pglg) BH BN,

Ut CEREINEAY Y a7 2 BB EYERNEMRBRORS R, BB
FEEOFERDIZAYRY /72 ThHYD, EfFfE M13 25 12.2%TRR (0.14
mglkg) b LNTZLIIMNT 10%TRR 28 2 A iR oo iz,

ENTEESNZRBRICBIT AR R Y7 07 = L OB &R, BiCHm 14 B
ZINEEE N GRAY) @ 12.0megkg Thotr, T, REH M i3 d 0.04
mg/kg K, M12 X (X M13 O FHEDEBMEITZEEHAR 28 B %12 = v/ iR
ik (BE) @0.76 mgkg Th o7,

WA TRESNWTWBEEMICBNT, A¥RY 707 OREiiiE, &EH
14 BRICE SR v 7 (BB © 24 mg/kg '(“%07‘:0

HRBHERBRERD D, APV 07 =V RECEBHEIL, TICHE (K
BERLE) RORBER (747 4 v e MRERE) L: P &b bz, fEFRMH
@ﬁﬁﬁ\%%%%%ﬁ&@%%ﬁﬁm%b%ﬂ&moto%mb&ﬁ&_
BT, Ty bOBETTAT ¢+ v b AIREDN, HETTFEIRESHBM, w7 2O H
TR IRIER OB L=, BEEERBR T3~ TREOK RIS
NTBY, Jy PRV ATRODODNEEERAEFIIEEEFEICLD D
DEREBEZHEL, MU VBEELTRETDIZEETNETHIEZ 2D
7o 2HABHEARICEBNT, FitROBICATBE OEFEE TR F R
R B~ OREEBIRD DI,

HREARERI O, BEDHORENMMNZPWHEZAE R Y 70T 2 #Hike
WMD) SENTORBEEMHEMES ALY s 07 = Y BUOML 2 3E L,

£ STAM 8 0D Al ol SR R OB SR BR IC B 1T A ER M ERIIR 2 IR EA TS

A4 X &Mz 90 BB SERBROM CHEEENHRE TE R o0, J:
DIEWHETESIBRF S 1 FREESERBR CIRESHEENRE TE - (4
1.38 mg/kg RK¥E/H ., M 1.52 mg/kg KE/H) ,

BREEERAIT. #RBROBEHED 5 bE/MENA XAV 1 FRIBMES
MRBO 1.38 mgkeg (KE/B ThoteZ &b, ZThEBRIME LT, 24455 100
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TERL720.013 mg/kg FE/R 2 ADI LERE LT,

ADI 0.013 mg/ke K&/
(ADI SR ERILER) BMEHRAR
(BhintE) A X
(HAFED) 1 5]

(B 5 7) REE
(It m) 1.38 mg/kg {RE/H
(R25RE0 100

BREEICOWTIL, YTHOREREEE A THEEBEDRE L 217 7 BRICHERRT
HTLLy 5,
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& 32 ZFHHRBEOTMBREVEFERICEITIESIEES

JEREREIN, METFE IS

Am

)

Ed] - EEME (ng/keg F&E/H)Y
7| BB (mg/zziﬁlﬁ) 5 ' | | B o 2 BHERR
i JMPR KE EU FREEERS (D)
5 |90 B |0, 100, 500. 2,500, B - 32.1 R - 8.1 HE - 82.1 # - 32.1
v |E&adE [12,500 ppm i : 8.1 i : 8.1 M 8.1
== o o HE : BEAEARER ‘ '
iy Bt 0, 6.6, 32.1, BEHE BRI R O | #E : RIS R IR o | MEHE - B R R |t RIS R IR |
167, 851 N R Zefadp D hZERE % Vit ot
i : 0, 8.1, 47.1,
215, 996 .
90 H# [0, 100, 1,000, B : 70.3 JifEftE - 70 #7038 —fkEtE
fatk (12,500 ppm it : 87.3 i : 87.3 HE . 70.8
HIRE M 0, 7.2, 70.8. ffRfe « DU RETR R IR % , #E . 87.3
L 1090 R - AEHTN MERE - EREEINIMH %
AP (M0, 9.1, 87.3. TR
1310 (M EME R B (FiREEITR D B4 |#E : 1090
V) V) #it ; 1310
MERE « ARE S INHI &
(HREEITRD L
: el '
24MH |0, 50, 100, 350, | —MRxEME : 4.1 147 SR 1 5.9 HE 147 M 14.7
®HE%E (2,600 ppm | R AME 147 i :19.9 i : 19.9 # : 19.9
P/ H .0, 2.04, 4.11, R« MR
%BA (147, 110 ~fREME BT T 4 |BEEE - RERINITH S MERE - AREIESIIMGIS | MR EE IS
ks i : 0, 2.87, 5.93,| v bt HIATBAZAL : : (HETIAT 4L
A [19.9. 153 (HECT AT 1 v L HHS | MIBRESE N, MECTFE| (HETTFSTovefl | BETFAF 1ot
B (BETTAF 9 v e il BN, MC7E G | umsin) HalgEsghn, MEC-HEIR | MAER, MTFE

RFRZEAM)
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BEa

IEEMER (mg/kg KE/B)Y

R mﬁlﬁm \ e BERH
JMPR KE EU BhREEERS (EBEHD4R)
)
2 |0, 70. 350. 1,750| &84 BB BE ;- BE BiEhn
FpEe lppm HMERE : 5.2 PHE:52 , P#E: 52 B 5.2
Ly P #: 0., 5.2, 26.2, Pift : 5.5 R : 5.2 P 5.5 Wi : 5.5
135 \BEh FiHE : 6.4 Fil : 6.4
P M : 0, 5.5, 27.6, |MEHE - 26.2 Fi: 7.0 TIERE © 26.2 Filf: 7.0 R
139 ' B 5.2
Fi#: 0. 6.4, 30.2, | %HE8E © 5.2 & B  FEHREH O (REM e 5.5
178 P52 P i : 5.2
Fa i : 0, 7.0, 34.4, | B8y  FEHEMINGIS (P ME: 5.5 RE . R P : 5.5 IR
193 ™64 W HE: 6.4 #E: 26.2
HEhe - RENImE] [P 7.0 BIETE | REMAREH Fi i : 7.0 I - 27.6
HE o PEARAGR AT PR 262 P 262 HE IS0
SRR kS (PiHE 276 P#E: 276 I« B R AR e
F1#E : 30.2 Fa1lf : 30.2 faft,
e - 84.4 FoiffE . 34.4
BB | RE RSN
iy BlEhs

P : B

P i« BB RCE =R
Foer - BB R E Z=NE
&5

\REh - BRG]
I

He - ERINPHIS
W - B R AR 2
faqt =

BB« A E A

s

HIHAE | TR OBD

%
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mEE

EEME (ngke 4E/R)V

- R T
(mefkg ¢RE/H) JMPR K U BRRARAS kol
. (DI
B R FHE : BTROBD
M - AR ZE R kS %
s [0, 100, 300, 1,000|H:EH : 1,000 #54 : 1,000 BEHRUWIE BE R ONAIA 1,000 B8 R UHIR -
e B&IR : 300 BEIR : 300 1,000 1,000
it BEMWE ORI - ik
FEhe . EMEFRRARL | B SR L (B8R URRE | AR L Brahin OB IR - 3t
RRIR . BEIES BBIR . BRIE Rl FrRAL -
. (f ATt IR B
(RaEFEEERD bh MEFEEITRD bR | (EFBERERFRED L [42) EHFEMEERD B
AR ¥ iz )
FEEe (0, 70, 350, 1,500|R&Eh# : 119 BEEi4 © 135.9 BEmk R8s . | BEMECREY Bk NREM .
% ppm REhi : 28.6 REhh - - 119 32.1 69.7 (ME I DR
=R 10 65, 321, 136 B E)
5D B - EMErRAL |BEY  EMERel (B8 RERORENs . |REWMECREN .
RS « REEINES | BB SRR EEE (BT RA L WEHMPOERENN | e LR R
EilIE= W HA M P (R T
(R IEPPFR ML R (R IEMFREMC RS TN &
HEBIIERD SR THEBIRD LN
72
A {0, 70, 350, 1,500 18 - 119 B - 263 (HEH
=% lppm RE . 28.6 MR OREERE)
FH 10, 5.4, 28.6, 119 REM - 65.7 (HWEHA
5@ RBE - FEHET R L | B omkiRERE)
REM - SEHE R | BE SRS L
A EENNINHIE
RENM  EEM SO
(REMEELTRD [EEEINH %
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IBIR « BB RAZ L

(EEFETRD LR
2

falR - TR L

(A MR D e
V)

B2 IFIROSHREAR

(BFEMEEFED B
)

%
MR - BERTRR L

(EEEMEERD BN
)

] EEME (ng/ke RE/B)Y
Wy | Bk il A BELE
b (mg/kg WE/H) JMPR XE EU BREAEERS (;—;ﬁé@ =)
bR
(FEMEHMIER
B I
< |90 B |0, 100, 1,000, B 15 WA - - B 15
7 | | 10,000 ppm HE : 30 i - 30
2| (g 0o 15, 164, | : MERE « FEARREH
L7 1,640 B ZAF 4 v e ABERAE 747 4 v el
#: 0. 30, 234, x JEX
2,690 M . B AT B AR B 2R W ;B R R 2
it k[
18 5 A |0, 25, 8,500, IR ¢ 5.1 HE 41 MRS < - # o 4 B 41
%A% |7,000ppm | FEH A - 41 . 5.1 Hft 2 5.1 i 2 5.1
AAfE [HE 0, 4.1, 610, MEHE : FEREAEH
A 1,220 HERE : BIREEES (M B R CLE MEHE « BIME R OVE | e : RIS fas ROk
i 0, 5.1, 722, BIENS HEENS HEENS
1,500 (et R AR ISLIE &, (RF AL A ) |
TSR (BRI IRIE R U (HEeTHAIRARIE RO | (BT IR IREE R
HEA) R UNEEHEAN)
v %43 |0; 100, 300, 1,000 EE4 : 100 BE - 100 8 : 100 &% : 100 BE : 100
vl ki BRIR 1 1,000 B2 - 1,000 B&IR : 300 &2« 1,000 IR : 1,000
B8« AESNIEIS | S5  REMININHSE | B - MR BlEhY  PRERIIENE] | BEE - RE RIS

&
MR - R R A L

({ERTEMEERERD B
ey
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&) o EHME (mg/ke /A
w R (mgﬂii?ﬁ/ﬁ) ) B 2 SEAR
% - JMPR KE EU RAEEESE (PR o)
4 |90 Bf{ [0, 200, 630, 2,000|#E : 7.7 M 7.7 M 7.7 HE 7.7
X |E&M ppm ] i ;- JHE - - |0 - I : -
= |8 0. 7.7, 26.6, _ : '
5 84.7 MEHE - FEAIREH R - RIS R R MERE « RIPE REHCIRER | MERE - R REECRE
0, 8.4, 28.0. Jiuf @ sl {3 e{vE
81.0
14E/ |0, 20, 50, 150, |k : 1.4 HE o 1.38 HedE - 1.45 HE: 1.38 HE : 1.38
2% |500/600 ppm | B : 1.52 M : 1.52 ;152
Pk M. 0. 0.56, 1.38, WA - SEMAE IHEHE - BN
3B [4.33, 16.1 JEHE @ BB LLE RS WERE © B B AU | M - BB R RH
i : 0, 0.59, 1.52, ZE ik, Ze b
4.74, 11.7
NOAEL : 1.4 LOAEL : 6.5 NOAEL : 1.45 NOAEL : 1.38 NOAEL : 1.38
ADI (cRD) SF : 100 UF : 1,000 SF : 100 SF : 100 SF : 100
ADI : 0.01 ¢RID : 0.0065 ADI : 0.015 ADI: 0.013 ADI : 0.018
ADT (cRID) BUERMES |4 % 1RSI 7 > st 7 LTI £ TRIRIERIER | £ 2 LRI
ADI . —HERHZAE cRD: BMHE2RAE UF: TREEGRRK

NOAEL : =48 LOAEL: R/NE@E SF.: Z2ff —  EFtERRETERL
1) \EEEEMNCE, RAOFERCRO DN ELABHFASERL L
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<BAE 1 : FREH/ 5 SRR >

AR {4

M1 3-(2,4-dichlorophenyD)-4-hydroxy-1-oxaspirol4.5]dec-3-en-2-one

M2 3-(2,4-dichlorophenyl)-4,6-dihydroxy-1-oxaspiro[4.5]dec-3-en-2-one

M3 3-(2,4-dichlorophenyl)-4,7-dihydroxy- 1-oxaspiro[4.5]dec-3-en-2-one

M4 8-(2,4-dichlorophenyl)-4,8-dihydroxy-1-oxaspiro[4.5]dec-3-en-2-one

M5 3-(2,4-dichlorophenyl)-4-hydroxy- 1-oxaspiro[4.5]dec-3-en-2, 7-dione

M6 8-(2,4-dichlorophenyl)-4-hydroxy- 1-oxaspirol4.5]1deca-3,6-dien-2-one

M7 3-(2,4-dichlorophenyl)-4-hydroxy-1-oxaspiro[4.5)decane-3,7-dien-2-one

M8 1-(2,4-dichloro-a-hydroxyphenylacetoxy)cyclohexanecarboxylic acid
1-(2,4-dichloro-a-hydroxyphenylacetoxy)-3-hydroxycyclohexanecarboxylic acid

M9 Xix
1-(2,4-dichloro-a-hydroxyphenylacetoxy)-4-hydroxyecyclohexanecarboxylic acid

M10 Glucoside and pentoside of M8 ,
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M19 11-chloro-8-oxo-1-oxaspirol4.5]dec-2-enol2,3:blbenzofuran

M20 OH-enol glucuronide
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