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L

cU T LRRERITHD (A ) —)L) CAS (No.125116-23-6) (22T,
BRI A I LTz, 73, ARl EEERR (D —U— [Tk
E) ORFEESHIT IR SN,

MG O TS BRAGRE 1, B iENIES (T > B) | EENEG (NERORNA) |
VEMFREE, HaEmrE (T v b, A RO X) | WaMEeREE (7> b)) | B
Bl (7Y REOA X) | BHEAME (Fy AT R) 2 HREBYE (v ) | %
A (T y PEROUYEF) | BinEiEORBRMGRE TH 2,

KRB RN D, A hab Yy — UV EGIC L 2T, Rk GRIERNERAE)
MOV (IR REE) (TR bivlz, fEmtE M OVAERIZRB W TRIE L 72 28 (55
PEITRED BiLZe o Tz,

TR AMERERIZIB N T, ~ U 2 CTHHIIESG OGRS Hivl=23, BAEMFITER
FMEA D= AL LITEZ LS . AR OFMI Y720 BEZRET D Z LIXFRETH D &
EZ BTz,

7 v MWz 2 HEAREGERERIC IV T, E P RIS T 2 ARIRIIR] OAE & & OV i
R LEARRD HiLlz, Zublid, 17 A N7 U4 — VREIK TR EICk v, 2ihois
SRR S X - Shizb ot E X BT,

ATHAE AR FEERRBRIC DWW TIE, RIEE R A S TR E ST AR A T O R L B
THU—F L T N—TITRBWTRE S i, LD &R0 S,

7 v FERWRAEFRERBRICE O TL, DERREMETOMmD TN KRB, e
EREPTED I, U IHXE AW AEERBRIC IO TR, KEE, AR, 5%
SN b,

7YX & W R AEFMERERICEHB VT 10 mgkg (KRE/H TR B IV AR IA A
EIZOWTIE, 1 DORBROALOBIZETHY . £z, MOBEHORERTIX 10 mg/kg (K
F/HIDBEOREEICBWTHREBEL TN LS BRI TH D Lk LT,

KERE & bR < IR R RS DWW THEIW v s RFEMIC B A BB T 2 HE TR O b
oo U XE RO AEEERBRII AR T 5 BB S =3, W oRBRICBW T
HAKEHIEDNRBL LTz, T D% ITRMAICEERRIT 5 HE TR Hil, 10 mgkg &
H/H LA ETOKERBUZ DWW TIIMRAEER G OB L 5 b0 g sz, 53k
WA LTRER, v X oBRICHkT 2 B ElT 2 mgkg (AE/AH TH - 72,

BFEABRAERD, BED T OREHIGE L A Y — v (BULEWDAH)
ERRE LT,

FARBROBEIERED O B/ MEIX, v X5 A3 AR O 2 mg/kg (RE/H T
boloZ b, ZHRZERILE LT, Z2f%%0100 ThR L72 0.02 mg/kg AH/H%Z—H
ERZHARE (ADI) EREL,



I. i REFEOBE
1. A%
A

2. BN D—EA
Mg A hatry—u
P54, : metconazole (ISO 44)

3. %4
TUPAC
4 (1RSHRS:1RSHSR) -5-(4-7 X P)-22-2 XA F)-1- (1 H1,2,4
-RU T A N AT ) TR B ) —)L
%4 . (1RSHRS;1RS5SR) -5-(4-chlorobenzyl)-2,2-dimethyl-1- (14-1,2,4
-triazol-1-ylmethyl)cyclopentanol

CAS (No.125116-23-6)
4 . (£) 5 ld-rmea7z=)2AFN]-22-0 A F)-1-(1H1,2,4
-NU TN A N ATV T aX B ) —)L
%4 : (%) -5-[(4-chlorophenyl)methyll-2,2-dimethyl-1-(1 A-1,2,4
-triazol-1-ylmethyl)cyclopentanol

4. 3FHK
C17H22CINsO

5. HF=
319.8

6. BEE
Vo) - 3 /M

CHz-—N N 2CHa=—N N CHy—N N WCHz—N
- f NG H=>© F il @ T ™ A
O CH;O o CHy i

(+) =AROFY— )I.v-—-,ra"xs _y-Aka Gk (+)-ArRaFV—)L—cis (-)-ARaFJ—)-cis
(1R, 5R) I (1R5S) (185R

7. FREOEE
A hay—E, 1986 FICEPLF TS (Bl &7 1oy
B S MU 7Y — L REREAITH D, TEHREREITE @@:w:xfm~w¢am
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BIICBNT, 24-AF L b Fr T ) AT 0 — LA F LA ET S 2 LIk
0. BEOEERETEZMET S, A haF =D rNOY 7 a0 F LB 1K
BN 2MHDOREREN DY . 1R, BRIKE 1.8, 5SIITBA trans RO,
1R, 5S1EE 1.8, 5RRIHAUEN cis IROXTER L 70> TS, A b oY — LEIRI
cis K% 80~90%. transK% 10~20%5H LT\ 5,

ARAFY UL, TR ARY A RA V73 E ORMGEEBE, PRk,
77V AFEEZRE 30 MELLETREES, BICEE, RECEASATBY ., BT
[ T1E 2008 4RI/, DA X DEESIGICHIEEEERN 2 Sh TV B,

Al A VA=K LT URAREDEGE (F—_V—_ IVl x%) &N
TIN5,
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I. REHIZHRLIHABROBE

A haFy —iX cisth & trans RMFE L ENE VT BRI ET D03,
BIZ TA hafy—) EELEGAT cas K72 KL trans (K7 & JIEOIREY
T,

FALEMABR[I. 1~411Z, A haF Y —LoOv 7 a0 F B 1 LOKHEE 14C

THEEELZZHD (AT leyc#ClA haF>y—i) v, ) KNRNY 7Y —/LE 3
MRS LDRFEE UC TR L= (LLF Ttri-4ClA bty —) L), )
Z VT S iz, SFEEM R CTHO bR RIIER 110, FEERBRE T
WS FIE—E (cis/trans F) 138 2 (IORENTW D, JHETRETR FE K O
FEIZ, FRICWT O D372 IGE IR (EEENEE) 72b A b3 — /TR LT
i (mg/kg Xidpglg) Zm Uic, (W 2 fRIMEER M OB EREPR TR 1 L OY 2
(RSN TW D,

&1 HEEGHBRTAVONAZHE

PR TG L AIAEE (%) cis/trans k.
[eyc-#Cl A h =2y —1 @ 99.3 79/21
[eyc-4Cl A b=zt — @ 99.9 79/21
[eyc-4Cl A F 2> —L @ 98.8 85/15
[eyc-#Cl A h =2y —1v @ 98.2 100/0
[cyc-#Cl A h =2y —1  ® 99.4 100/ 0
[cyc-4Cl A b=zt —  ® 99.4 79/21
[eyc-#Cl A h =2y —v @ 99.3 79/21
[tri-“4C] X b =a)>—1 >99 >99/<1
[eyc-4Cl A b=z —  © 96.4 84.4/15.6
[eyc-4Cl A =2 — @ 99.0 78.5/21.5
[eyc-#Cl A h =2y —v @ 96.1 86.5/13.5
[tri-4Cl A b2V —1 @ 97.0 82.3/17.7
[tri-“Cl A b2V —1 @ 99.0 98/2
[tri-“Cl A b=V —1 @ 96.1 83.4/16.6
[eyc-#Cl A h =Y —v @ 98.0 84.7/15.3
[tri-#C] A b= —  @® 98.2 81.6/18.4
[tri-4C] A b2 — @ 99.0 81/19
[tri-4C] A k=) —L 97.6 85/15

WY 7Y=L 1L D A FADRHEIC BC LERNIERES A

12




x2 FESHEHBRECAVONREE—E

SRR cis /trans k.
JER A4 ©) 79.8/15.5Y
JEREN @ 83.7/13.7
J A ® 76.5/18.02
JAA @ 83.13/15.86
JER A ® 85.7/13.9
J A4 ® 96.9/<0.1
JAA ©) 91/0
JER A 0.3/99.7
JELAA ©) 83.7/16.3

1) : GCIEIZ L 2HONTOFE R, cidtrans T 81.86/14.95 TdH -7,
2) : GCIEIZ X 2HOMTOFE R, cis/trans FiE 80.80/15.30 ThH - 7=,

1. B REGREER
(1) IR
@ MmREHTRE
Fischer 7 v b (—#EMERES 3UT) (Z[cyc-14Cl Ak =2F > — /(@)% 2 X(1$200 mglkg
FREOMBETHERR O&EE L, [HREHEBIZ OV TR Sz,
B GHZRIT 5 M IEYENRE AN T A —F 3R 3 ITRI TV D,

&3 MEHPRYBEFN/AS A4

P52 (mgkg (KH) 2 200
eyl 1k i3 1k i
Tmax (hr) 0.25 0.25 4 4
Conax (ug/g) 0.25 0.19 16.7 16.6
Tz (hr) 20.0 33.6 24.6 34.1
AUC (hr - ng/g) 4.50 7.23 671 787
@ iR

ARV R HEERBR (1. ) @] L v 5o n7=fHrt. R, 7— IR O — I 21D &
D RINERIIRET D 7e < &b 96.7%, METD7e< &b 86.8% EHE TSN, (B
& 3)

UHRE - B 2 B0 BROFRIED Z L2 — T 2 & (BLTFRILE, ) .
13




(2) 9

Fischer 7 v b (—BEMERES 3 PC) (Z[cyc-14Cl A k2 — 1@ % 245 L < 1 200
mg/kg KE O A& THERE O# 5 Xidleye-4Cl A k=2 — 1@ % 2 mglkg KE/
HOMET 14 BHREIXERO#E L, (KN ARER N it ST,

TR OFRR I REIR IR 4 IR STV S,

(B 4~6)

K4 ELBEPORBBARRE (ug/g)

IFEH T 13T

B 5. 72 W% 2

JHiE(5.31). EIEXH2.11). B0.44). fifi
(0.23), L¥0.16), M FEAQ0.14), H
RAR0.13), ME0.12)

B (.77), FFR(0.13),
EH(0.04), F5EL(0.04),
Jiti(0.03), 4:1fi%(0.02).
ZRIMER0.02), 14E(0.02)

fiE(4.99), FIEH3.19). BE#0.75). fifi
(0.49), L¥E0.38), f%(0.33), A T HEfA
(0.32), JP5L0.31), HUHRARO.29), fEN
0.28). MHE(0.23), MIfR0.19), HMHE
0.18)

JFi#(1.19), B (1.05),
1f.5%(0.04)

HEMG(337). AHiE(138). EIIEN124), i
(74.2), ANZINT1.5), fi(66.2), fifi63.7),
D (G8.9) ., A FHEMA(G2.0), KR
(51.7), WlE37.2), FEHEB7.2) | KRE
E36.5), M32.2), AiAQ28.6), FiZe
(27.3), IHE17.0)

iFlE(5.6), &IF(3.5), HE
16(2.3), 2.0, T
FEMR(<1.7), RiMERQ.5),
R (1.9 . RS/ %
(1.2), 2imik(1.2), ifmiE
(1.0)

fENG(402), Fi(192). FIE@163). fiX
(85.1), ENi87.9), JNH(75.6), fii(73.8),
DME(71.5), B T EEA(67.9), FURIUG9.4),
FefEIE(4.8), Nii44.6), HlRE9.2),

fPNBLT). +(26.9), H(24.1), 1
(21.5)

fFl(5.3), FIE(2.3), B
ge(2.1). 2ifik(1.8), I
1£(1.8)

JiTiE(6.96). EIEH5.25), BHi#1.00). fif
0.59). L¥#0.32), 1#%0.31)

B (2.16), ATFl(0.39),
b T A (<0.18), FRMLER
(0.16), Bhi#(0.13), H:k
fiR(<0.11), 41 (0.10).
F55(0.07), A1i(0.06), FZ
JE/7E(0.04), Jifi(0.04),
1f.4%(0.04)

e 55108
V2
2 mg/kg KE
il
e
[=]
B
5. i
200 mg/kg AT
i3
< yxi3
B o mefke /R
&
5
il

iFlg(10.5), EIE(5.00), BHi#1.06). fifi
0.69). IMmHE0.54)

fH(2.25), BB (1.54),
FORIR(<0.23), It
0.17)

1) 2 mg/kg REEGHETITR G 0.5 FifEHE  (Tmax f131) . 200 mg/kg REEEGHE Tl G- 4 FEHEI (Tmax)
2) 200 mg/kg RE ClEE5 120 FFE %
3) FNEFIZONWT ¢ Fl—5lEt%E 2 S EIZ U 2R Ay v F L— 3 VHIE LB, 20
—EA 40dpm LT (ND. ) &7Z2o7-3581%. ND. 2 7= 6 OOERNE DAL A 24 3% 08 0 Ko hE

L, (BH5)

g, [eye-4ClA b+ a7 — LD K U@ % FIV THERR G300 QNS SR #5380 DS

14




FEfi S =28, leye4Cl A b aF Y — L@ % AWV 5E L RNATRIC K& /e 7e i
BOBLNIRoT-, B, KAETRIB~SRE T 2HE RS -7,

(3) Rt

Fischer 7 v MZltri-14C] # k =25 —/L®% 200 mg/kg AHE . [cyc-14C] A k=2
V' —L®)% 164 mglkg (KE K D% 2 mg/kg (K5 O & CHER O %5 T IEEHE
KA Nz —)v (cis/trans100/0) % 2 mglkg K&/ H O HET 14 HEXER D
e h#%, leycuClA b2ty — L@ FHETHER &S L, REWERE - E&
BRI i X T,

AR O BIRERE L O PR OEIE 13K 5 1TSS T D,

PRENS M12 KON M20 23, #EHNSARE(LDO A hat >y —n M1, M12,
M19, M20 }x O*M13 23 &7z,

A N aF = OFEEFREE L, A TFIOKEE L M1) KOZFUTHe< 18
ft M12: VKRR ThbEEZ LR, (B T7~10, 70)

=5 HERREHSIERUVEMYSRBMOR S
. [tri-14C] .
i - NN
AR X haF— [cyc UClA h=F ' —v
AT ® ©) ®
e - - - 14 18] GHTEH
B 551k HA[A] HA[A] HA[A] Uy,
Beh& 200 mg/kg {AHE 164 mg/kg A 2 mg/kg K 2 mg/kg KT/ H
JER AR 14t 6 T HERESS 5 DT HERESS 5 DT HERER 12 T
TR | leswimgET | 1:0WMEET | TREHNEET | 96nEET
BHEIZXT 5% G (%TAR)
v als K £ JR # SR E SR #
A b=y B B B 0 B 9 B B
—J
M1 — 14 — 15~21 — 12~13 — 8~16
M12 3 12 o7 6~11 1~8 | 10~14 1~8 —
M19 — 6 — 8 — 3~9 — —
M20 5 — — — — — — 12
M12/M13 — 3(M13) - 1M13. 76 | — | 3(M13.#6) | — 16~17
— AT
(4) et

@ REUVEDHEH
Fischer 7 v b (—REfERES 5 IC) (Z[eyc-14Cl A k=) — D% 2 mg/kg (K&
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# L < iXleye4Cl A b 2" — 1 @% 164 mg/kg (K O H B THIBIRE 085 3U3FE
AR A N2 F Y —) (cis/transi100/0) % 2 mglkg R/ H O & T 14 HRRIE
ROk 5%, [cyc4Cl A bV — L @Z%ZFEHE CHERE O S L, HEHGERNHE

Jiti 37,

PRJOFE PR3 6 (RS TV D,

PERI, WERIFICH D BT, GBI E IRt S v,

&6 REUEPH#HE (BTAR)

(& 2)

b5

2 mg/kg K

164 mg/kg A

2 mg/kg {KE/H

5751k

]

Hi[A]

45

PERI

iz i

i3 e

i3 e

AE

R

#

R

£

R

3

R

4

R

£

R

#

Pt »

14.8

80.3

25.9

67.1

13.6

81.3

28.4

65.5

14.8

82.2

29.9

65.4

1) #PEi=RT, 2 mg/kg REHEFRGAFHITRG% 72 FFfH, 164 mg/kg (REELRE GHEHIIHR 5% 120
IFfH]. 2 me/kg NE/ H SRS G TR 5-4% 96 Beff] OBt 27”9,

@ REHrhEtt

JHESRE L7- Fischer 7 v b (—BEMERES 3 VD) (Z[cyc-4Cl A R 2V — L @%
2 mg/kg RE O H & CHEFRHRE OG- L, JE-BEEER 23 32056 S vz,

B 5% 48 RFFRI DY, JR L O PRMERITIE 7T IR ST\ 5,

(i 3)

F1 HERABEEOBET. REUOEDHHE (hTAR)

PRI 1 i3
ARt 78.7 83.3
7 4.3 12.1

# 0.2 0.3

I — VYRR 0.2 0.3
HILE 8.5 0.2
=71 A 3.6 1.0
TREt 95.5 97.2

2. WEMHERNEaER
(1) hz=®

HFEHA /N (WFE AR 61 &) 1IZ[tri-14Cl A b =2 — L@ K Weye-14C) Ak
2 —@% 135 g aitha ©HE THMAREIZ 1 BIFEECN L, AN ER

FlBR N S it X LT, B ELA
Bz aie) | bARMOERIZIT T, ZnEne
BRI D /N DR ETRE 0 AIEER 8 ITRES LTV D,

- b ohhe L

s

16
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AEkE L7,




&8 ERHID/NZDEREMRGEED

PR [tri-14C] X bk = F > —/L@ [eyc-14C] A k22 F Y — L)
Akt %TRR mg/kg %TRR mg/kg

Zbb 94.6 5.50 93.8 7.76
b T 5.37 0.31 6.17 0.51
BRI 0.05 0.0029 <0.01 <0.0001

BN BT DBRIA~DFRBIME )T H o 7=, BARE R OXIER, SR oED
B LG AH L0 ST E N S A b3 UE BN TR IR
JEHBED 95~96%. 3T~44%TRR K 23~26%TRR i S, ZDI1EHNZ M30
FONM21 Z &t e BFitE oA ONT 5 FRELL oA ERRH (<6%TRR)
MR SN Te, BhiR &0 i SO TEE DS, A ha Yy — iz e Ay
s T, [tri-4ClA ha Tty —WZERZR EEREHm E LT M35 ()7 —
NT T =) OM34 (KU TV —VlEEE) 23, 2 Zi 64%TRR (0.088 mg/kg)
KON 1T%TRR (0.024 mg/kg) M &ivi-, RO BRI 2 B E 2>
WTCTRHBATT 21T o T2 R, [eye14Cl A b 2 — WALEECOREWIT Z RV 'E
MOT o7 o BRE T DI DIV IAENRTEbDEB R B,
[tri-14C] A b)) — VALEECIEI M35 KON M34 3VEE L TV b oD, T b %
B0 BRONZFREENE, [eye-14Cl A b =)y — L IalkR, R IARRERR AR /0 2B A F
TW5 EEZ BT, trans (KO cis (RO BRI OB IT 2N EEZ DT, (B
M 11)

(2) IMNED

/N (5OFE @ Avalon) (Z[tri-4C] A k=2 — L@ K Wleye14Cl A k2 —)b
0% Z1EH 370 LT 360 g ai/ha O FECHUM L, FEPIARNIE MR S S 4
77

[tri-14C] A k=2 F > — VALBRIX Tl R OFRE ST REIR 1L 0.66 mglkg

(7%TRR) TH V. FERHE LT, M35 7 0.46 mg/kg, M34 78 0.16 mg/kg
B STz, b b ORBESTEERE T 6.33 mg/kg (93%TRR) TH Y . 10%TRR
A DREBEYIA a3ty — OB TH-oT,

[cyc-14Cl A b = — VALER X I, #hr i OFE I EIR L 1X, 0.074 mg/kg

(1%TRR) &METH -7z, Fio b O SGHERE L 5.88 mg/kg (99%TRR)
THY., A bzaxF Y —H 1.9mgkg, M11 LTI M21 BAENZH 0.6 mglkg, <D
i E ORI L HIR Sz, (B 12)

(3) #HAD

HOHOEIMNA A (BFE : HE) ORFZELEEOREIZ[tri-4Cl A 2V — 11

17



K Weye4Cl A k) — LODOIERR (5%FERIZKFIAID 1,000 5K : 200 g ai/ha
(ZFEY) Z T - A L. AESIR P E RS i S T,

REJROFEZ NHER, 21 Atk (DGERES]) KOV 49 A#EICIE L TRUELE Sh
7oo RFEITHT DRFREIURREIRE X, WBREH T 0.26~0.28 mg/kg, 21 H% T
0.24~0.28 mg/kg. 49 H1% T 0.36~0.39 mg/kg T - 7=, BT I\ T D IR HEREI T,
SLERE 1% C 8.0~12.4 mg /kg, 28 H% T 8.4~11.8 mg/kg, 49 H1% T 6.4~7.4 mg/kg
&R LT,

FHPEFIZ L0 LB 49 HEE DO RIFEND 46~49%TRR 23EIL X 41, 49~53%TRR
IZRZIZEE L, 1%TRR 2N BRRNCIRE LTz, B TIE 59~67%TRR A3 PEARIZ R
SNz, ZOZENDL, A Fa P —LORERDE TORBBITITECNTH D
EEZ LN,

JLEE 49 HEZEDOFRENE 45~49%TRR 23 &4, 4.3~4.6%TRR 23 &7
Molz, RATIHE L1%TRR 23l S 41, 0.2%TRR 23 S vieino7-2, 49 A&
DRFING | FEFERRY E L TA h a3 —3 63~64%TRR Hith &7~ Z DA,
R & LT M11, M21 X TUYM30 73 2%TRR L R S 37, 49 HIE OZETIL,
A F a3y —Uh 40~46%TRR it Sz, L LT M11, M21 &KUY M30
) 2% TRR it & 47z, AADRFE R OIEIZI T AEHEMIZEI L, [cyc-14C]
A haF— L tri-4Cl A b3 — )L ORI TEITRD bR hoT-, £7-. 7%
HLTWeA a3y — )VOSREMRD LRI EE D 2o T, (B 13)

(4) #hAQ

AR (R 2 AR ORINA A (R AR 1IZ[tri-14Cl 2k
g — L@ KMleye-4Cl A k=2 F " —/L@% 200 g ai/ha OFHET 1 B L, Hl
WA E RN T S o, BUnE®, 28 HE KLU 56 A CRIERZMW) (1R
FROFELRR LT, Zhehzalkle Lz,

REKROEEF ORE BN RED MR ITIE 9 1RSI TV D,

TrIN AR FERTENEAT ST A b 3T — LTI Ao B AR R S0 i
FET DD, KEDIIRIAFAE L, RRITITZEAERITL 2N EEB X BT,

REOREVEGFKT OBINMEMED 5B, KESHA hatF >y — L ThHh | #im
B T 77~78%TRR. 56 H#% T 6~8%TRR Kt &hi=, iz bl S fidet
HWED S B A N3y — VAU ER T 14~1T%TRR. 56 H 1% T 39~43%TRR
B S, 2o, EftEo M1 kO M2 Z&teli s Al one M21 & o728
FHEOMH LR S 7=28, Wit 10%TRR K Tho7=, F7-. TR
DOGHI IR S e ho Tz, trans (KON cis (RO BYER OEHUT /2N B XD
nic, =M 14)
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K9 RERVEHDOEREBBRSEED D MHERE (WTRR)

ek R % A 56 0%
RE EqIabymeRild 82~84 12~15
e e e
A  001~031 1.6~3.1
£ IV 80~82 39~46
5 - 18~20 54~61

FEMZ BT D A b a3F > — o EERFHEE L. OKEBILIZE D M1 X OM2 25
THAEE DOAH O AR N ZFusie < B ab, @I LD N U 7 — LERAL
ZHTHM3S MOM34 AR THD EEZ2 BN, (11, 12, 13, 14)

3. TiRHEMRHER
(1) FRYLTIEPEGRHARD

[tri-14C] A k =2 F > — L@ M Keye-14Cl A bk 2 F > — @ % HAW T 8B HE+ (fEH)
12 0.25 mg/kg ¥z T DR CTHRMN%Z ., XIS T, 25622 CORFAT T 196 HFA >
Fa—I g LT, sl =i S 7z,

FhHH FTRE BRI, 196 A& ITHRALERHUNAE (TAR) @ 49~60%IZ384 L., filith
REEFRIEIL 21~40%TAR (252 L7z, 14CO2 D 196 H O B FERAREIL 2.1 ([tri-14C]
A hatry—n) ~21%TAR ([cyc-“ClA h=2F V' —)) THhoT-, A hatFy—
UL 84 HHLIZ 43~47%TAR £ Tl L7=s, £ OB OBEITFESHTH Y, 196
H# T 38~41%TAR ThH-o7=, A b3 F V' —/LDO4RIT 2 FAMZ R L, % 1HHO
HEE RO 14~22 A, % 2 HOHEEFBEIL 478~711 HTHY |, K& LT
OHEEFRIT 49~T4 H ThoTz, i E LT M20 KT M30 23 7z,
BRI (cis/trans) 1%, WIHHD 5~6 725 196 HHZIZIE 3~4 ~ L RREFAIC trans
KOFEPEER LT, ZDZ 13 trans (RIZHEL LT cis (KO3 EIHWN = L35
Z BT, PREETIE, 196 B TH A b3ty —dy 90%TAR LI EFATF LT
WeZ e, A MatF Y — D HERTOSMERIIISAED RO G- K E W
EEZ b, (Bl 15)

(2) FRMTEPEGHERQ

[tri-14C] £ b =2V — L @%b+ (JEE) (2 400 gai/ha (385 pg/R v ~) DA
ETHINL, A5y i i anad s 92k S iz,

120 A#EDOTHEND 62.3%TAR OEREN T Sz, 2D 955, 36.9%TAR
WA NIFS =L Thotz, A baF Y —UInFHND 3 7 r ORI EEZZIT, &
SITT B ARV ARIRICERE S, 2 < ORI S, RIEShiz
SR L L CHVR UEER M12/13 (2.4%) | U VLIS R AR MB0 (2.1%) K
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W7 ma XDV EDPKERE LT M21 (0.2%) ftisivic, ZoiEn, 7.
NRUB ) CHEIRE B DoY) (K 5%) 23 ST,

PLEDZ e, A haFy— s 7 a o F L 1AL L5 (i TR RE A
AR UDREEZRD ., ZHOSNIEEEREREZE LS FREENH VD . B oKL
MO ITY 7 a X FUBROBZE ([cyc-4Cl A k2> — /L Tld COL DFEAEN
2\, ) DRIV | SRR 2 AR L T b SN LB bz, (B 16)

(3) LFEWEHER
4 FERERO 1T [2 FEONEE T WiRKKROSKE) | v MEHEE L CRE) KO
Wt (B 1] ZHWT, A haF Y —d cs KT trans RO W ERER )N
FEh S 3l
Freundlich ®OW 5424k Kads 13 cis {AC 11.5~39.8, trans KT 12.6~81.3, A1k
RFEEA I LV AMIE U725 625 Koo 13 cis /AT 362~1,200, trans KT 736~
1,310 Thotz, (B 17)

4. Kep:EanER
(1) ko fEHEER (FiEHER)
A N3 — D cisth W trans 8% pH 4.0 (0.056 M 7 — &%) . pH 7.0
(0.06 M V > EefEERR) . pH 9.0 (0.05 M A LA U 7 /78 7 BRARMENIR) OO 1E
RICHERE A me/L 12725 X 912z, 50+0.1CICBWT, 5 A v Fa— g
> U, ks s (Piialin) 2352 S iz,
KRBT T, A haF Yy —ib cs (KL trans (IRIL, & pH & HITFRAFEN
90%LL ETH Y | 25 CIZBIT DHEEHEINX 1 FLL EThH -7z, (B 18)

(2) KPR EHER

[tri-14C] A F =2 — /L% pH 7.1 DFAEAK M N pH 8.1 ®HKK (Hik) (2
FE5mg/Lic725 X HI1cinz, 25.24+0.2°CT 14 A% & /7 L6l OB : 43.1
W/m2, HIERE : 300~400 nm) L. KHE/ifakERms S S,

14 BEOREA KL OHLRKTIZA b 3F =L 712~T3%TAR 717 LT-, 55fiF
ML LT M20, M38 LN M39 i &, Ik KEIXZNENIREKT 6.7%TAR

(14 A7) . 3.5%TAR (5 H1%) K1 2.9%TAR (3 H1%) WONZ HIA/K T 3.8%TAR

(14 H#) . 3.3%TAR (5 H#%) KU'5.1%TAR (3 H#%) Th-oiz, T 5l
MEORR B MENR N SN (ZhEh T.0%TAR LLF) . 4CO2 Lo
FRMEWEILIZE A ERE S0 o7 (<0.1%TAR)

A 3P =TI RS L, HEE RO IAE K L N EARK E B2 29 HTH
D, FENZRIT 2000 (ke 35° ) ORBIHAE TIX 159 H Th-o7z, (Bl 19)
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5. HIREEHR

KWWK+ - B (byipE) | dbd L - s (W) 2N TA haty — (as
KN trans (ROGE) KOy (M12, M13 X TUXM30) %= oHrigiba e Liz
TR R ER (RaN L ONTY) DS S A7z,

FERIZR 10 ITRENT WD, i M12, M13 KT M30 (T Sheds-7-,

(21 20)

& 10 TIRZBHERAGE

AR V-3 +-3 Hee-idy (H)
KK+ - L 38
RENFAER 0.09 mg/k
mess UERE - L 12
SN 195 o« ai/h KUK+ - - 25
e g WERE T - ffHi 29

KRB TITHE (cis 82.7%, trans 14.5%) . \FHRER CIIikH 2

6. EMRBHEER

FHR O &8 EANTA b a Y — AN M11, M21 (1) KO
M30 (H0A, 720BNA, DETROTTED) 2008k em & Li-ERNICE T
DR RN FEfE S T, £z, 20T, TASWEEZHAWTA haF Y —Lif
NCARE M11, M21 K OYM30 (729, TASWRDE S A2 L) XiE M20,
M34 X M35 (F—_Y —RKNTHWL &) Zobrstgibam L Li-ishc ki
B VEM R R ER N FEhE X T,

TR TR 3 MO 4 IR STV D, BENRBRICEIT D A haF Y —/LOx K
FRRAMEIT, Bof&HEAn 7 BAAICIURE Lo ke (1) o 2.53 mglkg TH Y. o+
HEATIL, Bt 0 HIINRE L=~ 2 — 0 1.10 mglkg Tho7-, i, AH
YN I\ B Fe RFRRAE I TS TR M35 OERHEAT 1 BICIE L721Zh 0 L

(H2%) D 0.075 mgkg ThoTz, (21, 22, 75, 80, 81, 93)

FROENICE T 21EMERERERICESE A bat Y — (csthkE transKOE
) ZRETSSEAm E L TR XV ERS A HEERENER 11 [Trsh
TW5, 7ok, AHEBIEOREL, BEINTWDERGENO A FaF Yy —L
IR RO & TR C. 2 ComEMAEMICER S, T - I L 558
EIRDOBAN A L A2 E DIRED FITAT -7,
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11 BRPIVERINSA FaFYV—ILOHTEERS
ESJERA) NE(1~65%) Ih il (65 Ll k)
vemnk, (ﬁ%%’éﬁ) (hE:53.3kg) |(AE:15.8kg) (hE:55.6kg) | (fKF:54.2kg)
MRS T [ mRE | ff R ff | 1S ff B
(g/ NB) [(ug/ NTB) |(g/ N BD | (ug/ N R) (/N B) |(ug/ N B) g/ NB) | (ug/ AH)
INE 047 | 117 | 549 | 823 | 387 123 | 580 | 83.4 39.2
K#E 1.67 | 5.9 9.85 0.1 0.17 0.3 0.50 3.6 6.01
% ‘my?;”/" P 008 | 01 0.01 0.1 0.01 0.1 0.01 0.1 0.01
% igggg’:@ 004 | 01 | 0004 | 01 | 0004 | 01 | 0004 | 0.1 0.004
;ﬂfﬂgg 007 | 04 0.03 0.1 0.01 0.1 0.01 0.6 0.04
ZOMASL A ] 085 | 0.1 0.09 0.1 0.09 0.1 0.09 0.1 0.09
&3t 64.9 39.0 58.6 45.4

CFRRREIT. BERSI TV AR - FARED 5 B KO %9 4 2Bk X 0 R ER il A F
7= (W B 3) .

- ff)
- TEBHE)

UNRY Y,

PR K OVRPEE I EDN DR OTZ A b 2 ) — LV OHEERTE (ug/ N/ H)
s Bhh CRIA) RO (R 13827 — 2 3 E RSN T o 72 7o DEIEOFHRIZ L T

DR 10~12 FEDEESREFE (B 95~97) OfERICHS < EEMERE (g N/H)

* ZOMDAESDRREIL, NETROTTEHD 5 BIERFEED @D T2 hNET OfE 2 HVZ,
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7. —RREIBHE
< AKRONT v b &AW SRR N i S, AERIEE 12 IRERTWD

%, (=M 23)
=12 —RREEIES R E
\ 55
2 = Zin =N =NAN =,
SROFE | ByfE @lj_g@é& (mgfke KT Eﬁ(j‘ﬂ‘f;ﬂ; f‘f’ﬁi?; o
m m:
(AR e e
H 1cR | mes |0:128.320, B, ZEMEL T
" wo x| s 800.2,000 128 320 ERHOKT, #
o | it (# M) 1T R
! PV <D 0,128,320, ik, ZEMER O
i S, . | M5 |800. 2,000 128 320 | ERBIHOET,
& 7 (&) PN ES
- 0.128.320, RIEROIETF
ATl S5k 5% 800,2,000 320 800
7 (1)
~%vre| ICR 0.0.3.1. MEARAE &
R |~ % 8 [3.10 1 3
/ (&)
B T SD 320.800 (AT
I YO 12 2
% v | 7o | B2 2000 ® 320
e (Rem)
g i FLAR DI
- 0.128, 1% & 24 B8 C
| LR _SD e 5 | 520800, 320 goo |MHE
) 7w b 2,000
ﬂ'*j‘: (o)
EQ
" 800 mg/kg RELL
0.128.320 Sl i
b /NgERA | ICR > LAON 94Uy TIREBITRDOILT
s | gyt | — % 8 [800.2,000 2,000 — NN, AE
- e :3a)) =L
D 0.128.320. AR IO T
BHEARS | X I 5% |800.,2,000 320 800
7 (1)
0.51.2.128. K pH L5, REH
SD 320.800 DFENNEE
BEX ps Lk A A
B HERE - 5 2,000 128 320
(Rem)

- BRI A N2 VRO E T,

o= IIZERE LT b O F HERR OB E L,

X—feiRERAER & R CEW 2 L7,
—  mMEHRITRETE 2o Tz,
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8. RAEMHE
A hatry—n (JFIEO) & HW-adhmiaing Eie s ni-, BRIEE 13 1OR
INTWVWD, (B 24~28)

£ 13 FUFSUHABRGERESE (REQD)

whes | o LD;; (mg/kg Mf) B S n R
B OEREZE (HAD) « T, g
Fischer 7 v k 97 595 IR, Wik, FHgoskib, ik, BEsk
MERES- 5 P FTEN) CHABR D IR A ONER, BH6E
DR
g RN, M TAREE, RS (AL |
S BRI, IREGRE, WRTH (F
ek 5 T 718 410 FATE) 2% ] ‘\ ‘
g CRHBR OB S ORI, B
(ERIESER S
Fischer 7 v b SEMR K OFET 7 L
>2.000 | >2,000
7 HERERS 5 DT
b NZW oLl 00 HE 2 B IR, FETHI7R L
HERER- 5 T ’ ’
SD 5 vk LCso (mg/L) SR, MRS, WREEEDT-Eh,
JIN £
WERES SV | >559 | >B59 | prcpimmomd, FEChIZL

R M1, M11, M12, M34 KO M35 Z AW -avtEiaBnEzZii S ns-, &
HiIE 4 ITRENTWS, (2 29~33)

x 14 [RSHEHBREREE (KEY)

LDso (mg/kg 1K)

FH#RE | LAY B fE m m BNk
. SD 7 v k I 2 BN, FECHIR L
4| M1 P >2,000 | >2,000
SD 7w b JEIR L OFETH 72 L
%
& M11 o >5,000 | >5,000
, SD 7 v k ML, LB, JECHIZR L
& M12 —— >2,000 | >2,000

B, GRR, FT ) —E,
- SD 7 v | WA, HIE, FIEEAL, RENR, N7
#EH M34 | yemes sp | 72000 | 2000 1 uRie TR, RORsR s
SEC BN TR O A L5

SD T+ JEIR R OFET- 72 L
&0 M35 ﬁkﬁz [;; >2,000
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9. R - REICxY HRIBMER UK ERIEEER

A ~apy— (JFUEQD) O NZW U HF 2 T2 IR K OB E R AR 23 Skt =
iz, MRICKS DB DRI FRD Hiv, BFICHR 2RI b en-T7o

e, (ZH 34, 35)

A haty—n (JFUED) @ Dunkin-Hartley E/LE v b % V72 B ERAEMERER
(Buehler %) . A b= —L (FUED) @ Albino E/LE v k% Tz R EEAENE

bR (Maximization 7%) 23 Eh Sz, RIERIEMEITRD b - 7z,

37. 69)

10. BERESHHR
(1) 90 BRIERMSMHER (S H)

(4 36,

Fischer 7 v b (FRf : SHHRREMERES 20 DT, FEEREMERES 10 DT, fRrERE - kTR
BE - R GREMERER 10 8) = HWZREE (RIAG : 0. 30, 100, 300, 1,000 KX
3,000 ppm : AR EEITE 15 ) 52X 5 90 H At m B3

i ST,

& 15 90 AFHEZAMEMHER (v b)) OTHRFERE

B 5 30 ppm 100 ppm | 300 ppm | 1,000 ppm | 3,000 ppm
SRR A i 1.94 6.40 19.2 64.3 193
(mg/kg KE/H) ki3 2.13 7.19 22.1 71.4 208

FRGHETRO AT RIEER 16 IR STV,

AITB B A PSRRI A LIEIE N DWW T, A b3 — L ORI

LobnLEFEZBNI,

3,000 ppm & GHECTFRO LV, TEBEEMREEIEELIZA Ny — A BEIC X
%7 v Z—BIEMINHE SUINTIRO MG T 1 Y A LAFFEIZL D 178
AN TUA—NARBEOTEIC L DI 17T A T VA UK TICL Y 763N
TERTREMEDS RIS S 7223, JRIRNZ DWW TIEB L MNIZ e B 2o T2,

AFERIZIBUV T, 300 ppm LA SEEOIETHFRIIRABTA DS, B C % & OV
HEHENRD bNO T, HEEtE T S $ 100 ppm (K : 6.40 mg/kg (RHE/

H. M : 719 mgkg AE/H) THHLEEZ LN,

25
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F16 90 BEBEAMFMEHER (Sv ) TEHoNFEERR

P 5Bt Vi3 i3
3,000 ppm | - EAFRhERJED - PRESEINE], BRI, RAERhERH
- Hb, Ht. MCV. MCH. MCHC, ¥¥| 4
JRIMERIE RS, PLT b - Ht, MCV. PLT. TG. Glu
- ALP, AST. GGT #/n - ALP, AST. B-Glob #5/1
- [RREMEZ v R —HilR SRR s FRJEMEZ v SRR
- S E AT - eSS AR T
- BRSO A ABESENE | - ABEOBT A MIRE A, B
- APTT %5# - JRBHE xS B B
- MLECEE 2N, R St B R - T REEEEME SRR
« BINZAR K OVFEZE D /R L, - /NEERLUERFRIIAE
- RS ORI R 2 A AR S HE N - 2R DRI BB 2R AR N
- T /B AR I R A L HE AN - EZENE
1,000 ppm | - (REHINENG], BAE SR - R B OE B
YLk « JFfseh R VL E RN - Hb, MCH, MCHC, VR ERiE A
- PT & b
- ALT #/1, T.Chol j5/ - GGT ¥4
- TG B - FRmBEAE AL
- B-Glob /0
o /NE R IE R
300 ppm - JIFAmRRAE b o JESeE K ONEE B B N
Lk
100 ppm BT R L mMEAT R L
IR

(2) 0 HRESMEHHE (THXR)

ICR ~ 7 A (—REMERES 12 V8) ZHW=iREE (5RO : 0. 30, 300 KX T*2,000
ppm : FHRAEREILSFR 17 2R) #5105 5 90 B M Aadg R ER 3 S
7.

17 0 HEBE2MSMHHRE (TDOX) OFHRFERE

B 30 ppm 300 ppm 2,000 ppm
R A R R i3 4.6 50.5 341
(mg/kg RHEH/H) i3 6.5 60.7 439

B TR DI mHEAT IEER 18 IR EN TV D,

lEAsEE T, MR 2008, N, FREROHEREN OIS 500, IR
DR ERICAEEDRO LN, ZNLIIREOEICL D LD EEZ LN,

300 ppm Ll E&EREORERK Y 2,000 ppm &Z5REOMET AST KT ALT HEINAER

2 B A AR L UCHIE L7 tbER LV D (UFRIC, ) o
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DB, A O B, Rl tsms 2> Tnd 2 enb, ATilakEs

D> TN5 E&EZ BTz,
30 ppm #HGEEOMETIX, FFAEARA/ZEh b & o TRk 2 bl
i ) f:Z)§ AST imbnz})mu &b i:)j/l/f;.o

D HAVIR

AZRERIZHBN T, 30 ppm LA FIEEEEOKET AST #411, 300 ppm LI FH 5 REDME

O K OV B B N6

SR BATZDT,

HEFEMEEITIHET 30 ppm KT (4.6

mg/kg REE/ HARTW) . MET 30 ppm (6.5 mg/kg (KE/H) THhHEEZ LN, (&
fgR 38, 69, 70, 71)
#= 18 90 HREERMEMHER (YU R) TROHoN-EHFMR
BeHRE 1k i3
2,000 ppm - (REEEIIENE], R AR - (REEEINNSI, R ERED
+- MCV., MCH J#/b. ALP H3n - MCV., MCH., Ht., Lym, 7/v¥
o JHFRER, e AN %)
- HIEEE Y BT AR - WBC. Neu, ALP., AST. ALT.
- MyEF SR, HEE D S HEn VRN Y|
e E R, B, M. ORRLEE | - FFECR. HE
HAm - FREE Y o BRI
- ONEMEF AR/ Z2 b, FFEimEk | - SRSk i &)
Bk
300 ppm LA | « TP. T.Chol JE « TP, T.Chol B/
o K OV H B SN o TR OV fset Mo Vb 2B Fc g
« ALT & OF Cre 50 - TR AR/ 22 fad b,
30 ppm LA E - AST #4n EMFT R L

(3) 90 BREERMESHHER (1 X)

B — 7 LK (

—HEMERESS 5 DT) &2 FV 2 iRER (FRIRD: 0, 60, 600 &% TX 6,000 ppm :

EARRREREILER 19 2 #5285 90 H MHarEEERER S S,

ﬁ 19 90 E FEﬁﬁn_.\'l

AR (1 X) OFHRKERE

R 60 ppm 600 ppm 6,000 ppm
SRR I E i 2.38 23.1 229
(mg/kg RE/H) ki3 2.47 23.4 212
BB GHETHRD LIV TR FLIEE 20 ITREN TN 5,
6,000 ppm FGREDOMERE TR AEDEM (ANFE) NROLNTZN, =74 W

(ZBT 5 90 HEHEEMEIRE
AR T O KEADZENE (AR |

ERER[14. () 1N T v R RO~ 7 ADKFdEaeE
TRRD LN T2, IROKEEDEE X, 1 X

(CDOHFEHLIZRAOIEIREEZ BT, £72, 6,000 ppm FKGHFOHERET AST

KOV ALP $N72558D H 723,
i B B R N K Ol
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ENE T

BT, 6,000 ppm #-5-EDMERE T BB INPNHIEE 2358
MM R RE & 3 600 ppm (B : 23.1 mg/kg (KEE/H ., M : 23.4 mg/kg KE/H)

ThdbeEZ2bN, (ZH 40, 69, 70, 71)
#=20 90 HREZMSHRER (/1 X) TROHoN=FHAR
B HRE JA3 i3
6,000 ppm - (REEEEAS, e B - PREEREISI, R )
- KERIRDOZEM (BN NN (=T )
- Hb, RBC, WBC, MCV j2> | - Hb, RBC, MCV JE
- PLT #4/1 - PT IR
- AST. ALP. GGT 40 - AST. ALP #4n
- PT %5 - Alb, A/G HDIET
« JRH Bil M - KA RO RERR K OEAL,
- Alb, A/G KT o AR AE IS KON ik oD 335 1. T
« KSR RO JERE K O L - APTT D454
 FFRIRE AR B O O 7E e |« Glu i
- AP E RSN - L B BN
600 ppm LA T | AT R L BT R L

B8O BINIZDT,

(4) 28 HREIERHMESHEHEER (Sy )
SD 7 v b (—BEEMERESS 10 PT) & AW JRIA@D : 0. 50, 170 KO8 500 ppm :
SRR AR T 21 B 0R) #2512 L % 28 H Ml AMErt i B 5255 S -,

F&21 28 BEBEZMEHEFERR (Sv b)) OFHRIKERE

B 57 50 ppm 170 ppm 500 ppm

SRR E Mk 4.84 15.7 47.1

(mg/kg {AHE/H) i3 5.10 17.6 49.8

500 ppm &% GHEOMERE T G-BRAED 6 55 1 3 CREHEAININH] 35
ppm UL 4% G- R O MERE TR EFRNZR DD 2l D37

mu&) E"ﬂfoﬁz)") 77:_

AGRBRIZIBWNT, 170 ppm LA R GREOMERE T RARZNRHED 7378
MR IMERE S b 50 ppm (M : 4.84 mg/kg (RE/H ., 1 :
ThbEEZLNT, HAMEMREEEITRO o7,

B LT, 170
WD BTz, G Chp

B BINTZDT,

5.10 mg/kg {KE/H)
(&R 41)

1. BESUHRRRUESAERER
(1) 2 FMEEESHEER (Sv )
Fischer 7 v b (FEHf : XTHRERMERES: 40 VC, HGRAMEMES 20 VT, frERE - xR
BEMERESS 20 DU, B GHMERES 10 1D 2 W iREE (RAO @ 0. 10, 100, 300
} V1,000 ppm : FEHRAEREITE 22 20) 52X D 2 FEMEME R
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ESy TRV A Wil

#&22 2 EMEBHEFSESRER (Sv b)) OFHRGERE

B 5B 10 ppm 100 ppm 300 ppm 1,000 ppm
SRR B 1 0.44 4.29 13.1 44.0
(mg/kg {ATE/H) i3 0.52 5.27 16.0 53.8

BT DI mMEAT IR 23[R STV D,

AFRERIZISN T, 300 ppm VA FEE GEEORE TR EHIINZ NS 1T Alb B
MERO BNT=D T, MMM S © 100 ppm (F : 4.29 mg/kg (RKE/H, M :
5.27 mg/kg (AH/H) ThdHEEEx b, (B 43, 69, 70)

F23 2FERAEBHESESER (S b)) TROOWEEMR

B GRE i3 i
1,000 ppm - (REHGINEH], AR - (RERGINEH], AR
* TG, Glu, T.Chol i - TG B>, GGT #4/m
- TP, Alb /i - PR, ML J O BRI
- L L E RN . M R
UL PEIFAIRIE G, ALARER | - /NZETR DRI A, PR
TN RN

CFEFELAE (7 v 3 —Hlar) | - /NEHD PR AR PR 22 R
JIRRJPE U o BRI AR S SR F/ NG DM R R 22 0
Bt (Z=)

300 ppm LA E | - AFEEEESEHEIN - T.Chol, TP, Alb
- WP AT AR AE R 2= R
100 ppm BA T | BT R L BT AR L

(2) 1 FREEEERAER (1 X)
B — VR (—REMERER 4 PT) A W IREE (RAD : 0. 30, 300, 1,000 &R
3,000 ppm : FHRAEEREIIER 24 20R) K585 1 FEMIEMEMRBR S i
Iz,

24 1 ERIEESEESR (/X)) OFHRKERE

BHRE 30 ppm 300 ppm 1,000 ppm 3,000 ppm
FRARFE IR I 1.1 12.1 39.0 111
(mg/kg KE/H) i3 1.1 10.5 36.8 114

B GHE TR DN BmMET I3 25 IS TV 5,

AFBRIZIB W T, 1,000 ppm LL EEGHEEOHERE T ALP ¥E12355890 bz d T,
MR M RE & 3 300 ppm (E : 12.1 mg/kg {RE/H . M : 10.5 mg/kg KE/H)
ThdrEEZLN, (B 42, 69)
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&2 1 FRABHESESER (1 X) TROONE-FERRE

PR Jii3 il
3,000 ppm - (REEIE B - Hb, Ht 2. PLT #n
- MCH, MCHC j8”». WBC. PLT | - ALP. GGT #4n
s - IRERIEM®, /KELIRZE
- CPK #4/m ) A A Al R0 i ol 11 o
- IRERVRM, JKELIAZENE K, Mg T, MasEnEsE

7 v =R, THHIAME | - IROMAE, IR0 9, [E R L
R, MRS TCE, M SREERN B

1,000 ppm 2L E | < ALP 840 - ALP #/In

300 ppm LAF | #EET AR L IR R L

(3) 2 FHELSAERER (Y F)

Fischer 7 v b (—#EMEES 50 D) & W =iEEE (54RO : 0. 100, 300 K
1,000 ppm : EHIRIRERE TR 26 ) &EGIZ X D 2 FERIFE N AMERER D Lt
iz,

#260 2 FEMENAMEER (Sv ) OFEHBREERS

BHRE 100 ppm 300 ppm 1,000 ppm
SE R R B I 4.61 13.8 46.5
(mg/kg KEE/H) ki3 5.51 16.6 56.2

KGR TR LB R GEEEMRZA) 133 27, LGL (Large granular
lymphocytic : BERIPER U L /8ER)  BIILIROFAEBEE IR 28 ITRI L TVD

IR 2812 DU C L LGL A i O A E N i & x5 & Lﬁ_)‘ﬁ:t\ 1,000
ppm HGHEOMETOAEEITHEIMLT-,

UL, BEOFAEREICRIIBRE L OZEN N2 & YEaBRIEhalisk D 57 —
5 (5~28%) D LfRZMHENZ ERIDDHTHD Z & NERITERIZIBIT 5 FHRHE 7
v hOWFET—% (6~31%) OHFANICH D Z &, £, 2 FEREMERERBRO
1,000 ppm #EOMERET 351 N CTIEANEE LRI A OFABEE OB BEE S
IRtz Z LinG EFEEDZ L &Il LTz,

AFRERIZ IV TL 300 ppm LA E&R GREOIECRIE fE ZEhabZE )3, 1,000 ppm
HREOMECRLLE &SNS /-0 T, MEtE&ITHET 100 ppm (4.61
mg/kg (AHE/H) . MT 300 ppm (16.6 mg/kg KE/H) Thd EEZ LN, BN
PNEITRO bieoTz, (IR 45, 46, 69)
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x21 2EMENAMRER (Sv ) TROLOL-E

R GEREEIERE)

B bGRE Jii3 i3
1,000 ppm | - (REHEINEINH], EATER - PREIE SN, BT
- /NIRIMERIE - INR I ERAEE
- F. B RORIE L E N o F R OV BN
- 28 BT EAREN (BAAIAD) - 25 BTFRIRR AR N (BAAIAE)
- R ER A F R - NERRGRE R SR AN, e
- 2R BT AR EE N (RFmavERRE) | /)
e DRI 22 A b, IR APE 22 i
128
. **%KE)% PE R A e T
300 ppm &R E 7 b 300 ppm LA FaEEAT e L
LIk . /J‘%‘:P‘L‘ PERFARIAE R, 2 > 2 —Hi
S5
100 ppm IR R L
%= 28 LGL AMfmRDFEAELERE
PERI] Jii3
B 5% (ppm) 0 100 300 1,000 0 100 300 1,000
MBI 50 50 50 50 50 50 50 50
B 17 22 21 14 5 8 7 15*P
FER (%) 34 44 42 28 10 16 14 30
*Willams OB L, p<0.05 P:Peto f2E. p<0.01

(4) 21 MAMBELAMREE (TDHR)
ICR v U A (FHFMERES 51 VT, HrafetErEs 12 V8 2 HWeiReE (FEO : 0,

30, 300 KX 1,000 ppm : FHIMRABEEITE 29 ) HH5IC L 5 21 > HREPER
ANERRIBR DN T S ATz,

£29 21 MARENAMRER (YHR) OFHRAKERE

B hGRE 30 ppm 300 ppm 1,000 ppm
SE R R B A ;3 4.2 40.3 144
(mg/kg KE/H) ki3 5.2 52.5 178

133 31 ITREN TV D,
1,000 ppm % GHEOREIZFRO BV AESEE K, 300 ppm & GHEOMEIZFED H vl

MRIRE I, B ChH D0, HEMEMEZ RSB TH o727z, BEFIERIT

RN D EFEZ BT,
PEEEMERZS CIE. 1,000 ppm £ 5-HEOMERE TR D A TARERIRIE S 13 TR 0 %8

ABARE DEINAFRD DAV, FTAIIEMRIE K O FHasE: D&
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A, 1,000 ppm FEOHEN TN 300 ppm LI E&REGREOMET, HEtFHINCH B RZZDGR

LT,
AABRIZEUV T, 300 ppm LA B GREORET WBC HEIIZE)3,

ML B RN

ENRRD LD T, EEEE RIS © 30 ppm (M : 4.2 mglkg IRKE/H ., M :

5.2 mgkg (KE/H) THsH EEZ LN,

(B 44, 69, 70, 71)

F30 21 AARMBENAMERER (YVR) TROON-FMEME CGEESIERE)

Be 5 i3 i3
1,000 ppm | - (KEHEIIENSE], BEEENECD - AREHINENE], BET R
- TG . AST, ALT E4in - R TG . WBC #50
- FRORFE R kg in, A EA. | - RFONFTE MA@ e N, R A
22 FERT AR B 22 FERT AR B
o Pt ct B R M OB EE R | - BORERIREYE. @ ) s, BERE i
HEhn ERAE BN
- W B BEERIE AL, - Jiti A BREE FEHE N
« KEEEBHEERE TR
o FFIIRIPN B 8 I/ A e B A 0, 35
A
300 ppm - T.Chol J&#/>, WBC #/in - T.Chol J8/0>, AST. ALT N
Lk - MR zE R, FFAER - FIlRZE R b, FFAIEKR
- B R A R b o PRZEE/R: X OV BRI b
- B R pEsE St R
- FFLEE SN, ARV AR A 0/
MR SE/ (R
CBIB T I aA NIk
30 ppm FEAT R L TR L
%31 HEEEOREEE
PRI Mk ki3
k58 (ppm) 0 30 300 | 1,000 © 30 300 | 1,000
FRATENEL 62 63 63 62 62 63 63 63
FFF i P i ek 11 17 16 | 35** 0 1 4% | BO**
I 4 4 7 7 0 1 0 | 20%*
fEmpafEgs (&5 13 17 19 | 38** 0 2 4% | po¥*

Fisher DEZMERFHE, ** 1 p<0.001, * : p<0.05

12. EEFEESHERER
(1) 2 HKFEREE (v )
SD 7 v ~ (—HEERER 24 8) 2 AW 2IREE JRIAD : 0, 30, 150 2 T* 750 ppm :
SEABREREILE 32 2R) #5125 5 2 HAVBSERER A e S iz,
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F&32 2HAREEHEE (Sv ) OFHREERE

B 30 ppm 150 ppm 750 ppm
AR P Lﬁ )i ™ 50
O o Y -
A G BV BT I 83 IOR SN TS,
AR I T, BIWITIE 750 ppm G REOMERECIRAATSEA, BB T

Fo MERE CAAF IR TRV D S 058D HT= DT, — a6 2 M B R E
K ONEEM OMERE L 1 150 ppm (P 4 : 8.49 mg/kg AE/H, P iff : 12.9 mg/kg &
H/H, Fi/: 9.05 mg/kg KE/H., Filf : 12.7 mg/kg (KE/H) THHEEZ BN

770 BIHEREIZOWTIL, HETITHRGICEE L7

B AL
R

IR BT, HETIE 750 ppm

B G RECHERIIMIE RS 035880 SN 7= DT, BIHARIC T 2 Wb &, HEoA
BROKEAETH S 750 ppm (P - 43.2 mg/kg (AH/H . Fif : 45.7 mg/kg A H
/H) . HET 150 ppm (P : 12.9 mg/kg {KHE/H, F1itf : 12.7 mg/kg KHE/H) T

bHHLEERD

i,

(M 47, 71)

AR IFIAE S M OV RSB T OSBRI B L Tl [14. Q) 12, )

33 2HAFREHER (Sv k) TRHLON-FMHRR

. B.P W F BloFi 7 Fe
B i i m i
750 ppm | - {K{RER - (K{AEH - {K{AE - K{AE
< JFLEE SN | - HFAROWREME | - BN, PEERKR | - IR OV
- /NEHLLERT *f e OV b H OV ) FE D
HERCE LA HEm Wb - FFLEE BN
< ANEHLCERT | - FEZELLE AN | - JPERAERT LY
Bl HHREAEIR hn Fb AN
Ed) - RIEEMRELE | - ANEROEF | - N
') . AR AR AR AN HHREAE
IS Vil < S o N
e, HPES AN Vil AN
KT HPEERIK T
150 ppm | mEFTRZ L BT R L AT R L AT R L
LI
750 ppm | 750 ppm LLF | 750 ppm LA R - SEREEEIN, | - SERENREEIN,
UGk BT R L BT R L AT VAR EE AT VAR EE
E9)] 2% »
¥ | 150 ppm mEAT R L mEAT R L
LA
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(2) RESHEER (v M) O

SD 7w b (—FAHf 22 JT) OfHR 6~19 BIZHHIFED (FED : 0, 1, 4, 16
}o V64 mglkg RH/ H | 1%MC /KGRI RRE) $5- L TR A sl s ke S vz,

REW) Tl 64 mg/kg R/ A & 54 CRETRERCD, REHINH] & QTR 5=
HEZ RO ERERD, R e E R ERBMIE TSN, WIS
I, AR R EaRD | [RIE S R OMRIR VARE 2N H vz, 16 mg/kg (K
/B UL E OG- ClaSEEEIINNGRO b,

FVE Tl 64 mg/kg RE/H B GRET, (LEPRREEMSHR O T/ N RIB, 1)
B OWE iR e 2T b OB E OBINAFERD b,

R D 16 mglkg (REE/ H &% 58 Tl LV IBRE R OEINIL, *HIREEE Ot
BT 5%HE LT H 7M., FIRKFHHEBEOEREF L TBEIN @R H -
T2 et AEZELH ST,

AFRERIZIBW T, 16 mglkg (AH/H & S5HONEMW CHREE RO, 64
mg/kg IR/ B E GO CIE 2 RENRD b0 T, HEMEEIIE T 4
mg/kg (RHE/H (GEH5E @ 3.2 mg/kg (KHE/H) 3, BT 16 mgkg AE/H TH D
EEZON, (48, T1)

(3) RESHHER (v k) @

SD 7 v b (—#fE 25 PT) DR 6~15 HIiZs&HIRD (R4 : 0, 12, 30 &
V75 mglkg (RE/H ., 1%MC KIEHRIZERE) 55 U COAmatEaliiss S8 S vz,

FEMCIE, 75 mglkg (RE/H B GHECHiIE, BOKEHI (BE) K OB
D (BREE) 23, 30 mg/kg (AT H DL 3 G CIREBEIENHI 338D b7z,

JRIETIE, 75 mg/kg IR/ B 5-HETIE Y 72 W SETIREUEIN, EIRZBIROH
n, e YRR R OVEFR B 23, 80 mg/kg (RH/H UL B G TR
RERD DO DT,

F 7=, 75 mg/kg R/ H & GRECKIBIEN 2 18 (9.1%) . 241 (0.8%) THRDHH
Tz, FEAEBEIZIW TRIREE & OFFHFIIA BZITRD LR o Te )y, BT
—% (e CHE 0-4.76%., BT 0-0.37%) % kA>T,

MR FE A IV T, 75 mg/kg R/ H & 58 CHIBRE 26T 2R ILoRE
FOHMDFRD HIVTZD, FEE DR OWNINITEERO GiviehoTz, Fo, B
MREIZIW T, 75 mglkg (KE/HEGRECTHIE EIOZ RN, 30 mg/kg (KH/HLL
G TIEM R ORI 5 3 H#i338 bz,

ARBRITIBN T, 30 mglkg (KF/H LI E&GREO REMY) CIREHMINHIZS, IR
TR RN ERD S50 =0T, BEEREIIEY L OBE T 12 mg/kg
KE/BTHD B2 6N, RHEMICEEZEORD b s HE T, [{BEE TIEH

3 1 mg/kg (KH/H &N 4 mg/kg RH/H G OIZER G- &IL, % 18T 1.4 mgkg FHE/H EERED
140%) KO 3.2 mgkg KE/H GREBRED 79%) Tho7=25, 82 BE O 3 HIZE T 2 BEEITHFR
HPEANTH T,

34



D08, KBUEDOHENRRBD B, (83, 84)

<R (U X) I[2RB D KEHIEOFHIIC oW T >
ARNIOR OB TO T X2 HWEEERE e LT 5 &k [12.(40~©)] 0k
BRAGRE DR SN 7o, FRBROIETIX, Yi%liR) o5 b2 Wtk R4 fid L T
D, BIRFEEDNRD THiCd D KIEFIZ OV T, 5 BB AR AR IZE LA
ATH Z LM CTh D LML, SRBROEICBWCRAEMEEAZTTH T L &I
AR (VX)) @OBAIZS RO E L& fli L,

(4) RESHSEER (V9P @

NZW 7 %% (—#flE 16~17 UT) OFR 7~19 BIZHdRED (5ROQ : 0, 4,
10, 25 %11 62.5 mg/kg RE/H . 1%MC KIFIKICIRE) 5 L TIsEmiRn
FE it S ATz,

MEM)CIE, 62.5 mglkg K/ H G CHRERD . ARG, IRETCH
FHEHE AN, RIS R ERIR T R VB MR IR, 25 mg/kg (KH/H UL E&GRETHE
fHEJ D DBE ST,

BRI CIE, 62.5 mg/kg (RE/ H % G-iE TS SNSRI 8122 Z 4, 25 mg/kg
(RE/ B UL G CHIIIRSE T K OVE IRZ IS B IN03F880 D713y, [RIFET
1 2 BIOREIRICERE/AHeIE (amelia/peromelia) . 4 BINZ/KIEHIENTRD STz,
AP BTN, KEFEIL Z DIFENNT 4 melke RE/HHEEHTH 1 60
FRIRICEED DT,

ARBRICIB T, 25 mglkg (KF/H UL R GREOREM) CIEETRERV . JRIETE
IRZISE T RIS G080 DT, HEEMEEIIREW L ORI T 10 mg/kg (&
F/HTHLEEZONT-, (M 51)

(5) HESHHEER (VYF) Q<ODEMERER>

U X2 AW RARERBRON2. @] TORHETORELHRT 579
NZW o4 % (—Fftf 18~19 JC) Oz 7~19 HIZs&EHIREO (RAEO : 0, 2\ 4
KON 10 mg/kg (REE/H . 1%MC KEERIZERE) #5 L COEERER GEINEER)
D FEHE ST,

REW CIE, BRIEREIC L BT D Do T,

FRVECIE. 10 mg/kg (RE/ B B 58 CIIFRHFEIOA BEZET R0 > 72 b O DO/KEEIE
M2 FIDORRIBICERO BTz, £z, [FRETIINIERE S & U CABIKEEIEREE D 9 5
DORERIZERO B, NIRRT 26T 2RO M LTz,

RkBRIC T D EmERIERIT, FEMW) CIIASRBR D& E & 10 me/keg KE/B . R
T 4mgkgRE/HTHDHEEZBNTZ, (B 51)
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(6) HESHEER (VU¥H) O

NZW 74 (—#EE 16 PC) OIFE 7~19 BIZiifiRD (BEQ@ : 0, 2, 4, 10
V40 mg/kg (REE/ H | 1%MC /KR IZIRE) £ 5- U TR AE TR Fhi ST,

FEW CIE. 40 mg/kg (RE/H B GRECEMEEICT, BHIREMSC RN, £
fERR VR R RERARERD J OViR Ve -8R BB 23, 10 mg/kg (KE/HEL
B GRECIEETRENRD RIS, %M@k&zﬁ%ﬁi&iﬁﬂbmiéﬁﬁém‘:o

JRIETIE, 40 mg/kg AR/ H £ GRHEC/KIE (3 41) | %ﬂﬂ@/ﬂ%ﬁ&zﬁﬂﬂﬁﬁﬁ
IS, 10 mg/kg RE/ H & 58 CTHEGHFIE BTV AVKEERE (1 1) 235
b,

AR T, 10 mgkg KE/H L& GREO B CIRERNMHEISEN, IR

WEC/KBARE DEEIND GRS HNT= DT, s I REW A OMR 2 T 4 mg/kg K/
HThDHEEZLNTZ, (B 52)

(7) RESHSEER (VP @

NZW 7% (—#filfE 18~19 VL) DR 7~19 HiZmE#HRE D (JFIKRO® : 0. 0.5,
1. 2. 10 X140 mg/kg KE/H., 1%MC KIARIZEE) &5 L CRAETMRBRN
It S A7z,

REW)CTl, 40 mg/kg IR/ H G- CRERERD ., KEBD. HREIET R
N, AR IR, [FIERAMARERCD L ORI RIKERUD 353880 BTz,

FGURClX. 40 mg/kg RH/H J‘Qﬁﬁifﬁﬁf (1B . BARKTER. RIS /%
EIEA S, | B REE R A R KOS HE T R R E b Bl s, £,
JKEASEI T HRRE, 1 mg/kg {KE/H TQ’%‘%&U“ 10 mg/kg R/ HEGREZIBWOTH,
ZTNEN 1 BIORIR TRO b,

AFBRIZIB T, 40 mg/kg (ARH/ A 5O NEMW) CHRERD%E, BIRTEE L
SRR A REENRD IO T, WatE &I RE N QYRR T 10 mg/kg {AE/H
ThdeE2xbNl, (B 53)

(8) REZMHER (VUX) ©®

NZW v (—RElE 25 PC) Ok 6~28 BIZHHREO (FIAG : 0, 5, 10,
20 KXY 40 mg/kg R/ H ., 0.5%CMC 7KIRiRIZwE) &5 Lf%\éiﬂr a2 St
STz,

RE T, 40 mg/kg R/ H B G-HECARERIIPH], Hb, Ht LU MCV i,
PLT t%ﬁu&zﬁmﬂ%ﬁﬂ ALP #2558 b7z,

JEIRCliE, /KEHEDS 10 mg/kg AT/ H e 5-8F & 40 mg/kg R/ H & 5-H T4 1 4
) %7}%\ 40 mg/kg IRHE/H &K GRETHLE « WUIIEREE NGO STz,

zirft%ﬁ 2B\ T, 40 mg/kg A/ H E&GREOREM) CIARERINIMEIZE2S, BIET

N IRSREEINASGE O BT DT, Wt B REMW) & OB C 20 mg/kg 1K

i/a ThirEEZLNZ, (B 49)
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<FABMEREBR (V¥ oFxLo>

Y% T3 AE R EBR N A5 C 5 R [12. (4) ~ (8) 15t ST,

10 mg/kg A5/ H TR - ARROKSIEBREIL, 1 DORBROAL TORIZETH Y |
F 72, MO ORER CTlE 10 mg/kg (AH/H LD HEWEEREICBODTHREL T
RN DD, BFEFTR TH D &Il LT,

WTHIOFRERIZIBW T HKBUENSEL LT, & 34 ITEFEERR (V%) (2

T % AKERIE DFEBELD R STV 5, BROIZ B\ TS 4 mg/kg (R 8/ H % 5-4#% T/KEA
JENFRO HAVTWD A, 10 mg/kg IRE/H & GRECTIERRO BT, B/ HEFEEIX
72 BRI R E & 2 DD, o 4 3RERD 10 me/kg RF/ H # 58 T/KIEIE
DRI LTEY, BIRESEOREL IR ETE R o7, B, RBOICE W
TIE 1 mg/kg RE/ H &5 TRIBIEDN RO BTN D A3, [RFRER Cldse IREEICH W T
HAKEHIEDN RO BTN D Z & EEORBRICE T 5 2 mglkg (K5 B % 58 Cld/KEA
JEDOFEITRD HILTORNT LD, ARBAEFTE THLAREENEWEE L
77

IS B RBOMEFHERL O N Y 7 — LB LT ) A RO BRI S 4
& DHREERENTEE L T, RMEEEZERIT U X2 Ao mEERic k)
LHRRIRIC kT 5 R ET 2 me/kg KE/H TH 5 L flkr L=,

&34 RAEBMHER (VYF) (CEITHKEEDEEK

R & (mg/kg KE/H)

5| 0 0.5 1 2 4 5 10 20 | 25 | 40 | 625
©) 0 1 0 41 0
) 0 0 0 2

® 0 0 0 1 3

@ 1 0 1 0 1

® 0 0 1 0 1

T : p=0.05 (Fisher i)

(9) HEEHHRER BEERE : YUY @<SEEHD>®
NZW 7% (—#lfE 25 PT) OIFE 6~28 H XL K OWIE U 7= 15505 8 12 i
URiR(cis/trans t£=84.2/15.5) : 0. 30, 90, 270 mg/kg AHE/H. HiRFH/KIZERHE]
U CR AR m iR ps 53t S a7z,
REWTIE, 90 TN 270 mg/kg A/ A & G-HETENZEI 1 BIREDFRO B,
270 mg/kg (RH/ A FEGHETIEL, REIIIINH A R R T 235570 bivi,

4 C. Roberts et al, Human Molecular Genetics. (2006), Vol.15, No.23, 3394-3410
G. B. Mulder et al, TERATOLOGY. (2000), 62, 214-226
E. Menegola et al, Reproductive Toxicology.(2006), 22, 186-195
F D. Renzo et al., Reproductive Toxicology.(2007), 24, 326-332
AT il@]#@dnfnt?*ﬁﬁi/&%f”#(ﬁﬂm INTELT, BEREGINTREREFICRBEINZZ L
NJEE ITERNZ s, BEBERE LT,
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FRVECIE. 270 mg/kg IR/ B # G REORERG A B /KR E  (RHRRE 44.0 g
Xt LT 39.7g) RO LN, HBETITRROLNT, BRT —% (36.6~45.2g)
DHFHNTH S T-D T, MIEELGOFBELE 2 SRhoT,

AFRBRIZFVT, 90 mg/kg KH/ B B GEECRBW T, JEQ FNARD Hiv, R
TIIRAR G- ORI STz, (B 90, 91)

1 3. Ef=EHHR

A hatry—v (JFERO) OMEE AW EEIRERE RSB L T ¥ A =— A4
2 HZ—JE S (CHO) % V7= in vitro Yo /R B E BRI ONC A b)Y —)L
(JFUK®@) DF > MFIHRESE IR Z W= in vivo lin vitro ~EH DNA &%
(UDS) &K O~ 7 A % Rl T2/ IMERBRN T2 S iz, FERIEER 35 ITRE TV
Do
F ¥ A =— AL A —CHO (I 350 T S9mix fZ(E F CHW I ROk &
FLUEBRMEN GRS DTS, HIE 2 AW TR R BB L OV MG B & G D, &
DO ORERITETREETH -7,

(ISR 2 F O D et R B 5Bk C O RS MERE BT E H O & TN E
AEBOTHOTHY | £z, —BEMERWVHRE TITRMMI L OZEITES 0o TH D |
BN RBERDERDONOREDO LD Th o7z, 6T, A UIEEE in vivo Tkl
TH~ T A HWT/IMERBRIZEBWTIL, A R4 o THESN TW I REHE
(2,000 mg/kg (AHE) FTRENR2INTEY, BHEOKERTH-T-, EHIT, T
~ DI Z AV, BliamtEowihiEie Th 5 DNA BN 2 K5 2 4~ EW DNA &
FGRBRICB W CHIRAHEE TREB SN TEB Y, BHEOEREThH -7, UL EERAN
(ZHIrd 5 & AERICBWTRRCREE E 725 &9 eltmmtEidenb o & F 2 b,
(B2 54~57, 71)
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%35 ERFUHABREERSE (REORUVQ)

PR E AR SOES SLPRPREE - 5 i e
FAED | invitro | 1875298 | Salmonella typhimurium 31.3~5,000 pg/7" V-t
ZHEER | (TA98, TA100, TA1535, (+/-S9)
TA1537, TA1538 1) 2
Escherichia coli (WP2uvrA/pKM101
)
Jutafk F ¥ A =—ANLAZ =PRI | 1.56~5.0 pg/7" V-}
LR (CHO) (-89) | Btk
6.25~35.0 pg/7" V-} (+S9)
(+S9)
JFA®@ | invivo/ | UDS#Bk | SD 7 v Ml 400, 1,000, 2,000
in vitro (—HERE 3 ) mg/kg AE EIu
(H[ERRE O 5-)
mvivo | /MERER | ICR ~ 7 A B H6Hia 400, 1,000, 2,000
(—HEMERES: 5 D) mg/kg R =3as
(HERE O #5)

15 +-89 : RANEHECARIFE T R OJEAAE T
EL LT R ORE R OREM M1 KO M12 W ON 3= & U CREA R Rk D A3

Yy M34 Jr OXM35 ORI 2 W HIm 2R R R IL, 2TCEREThHo7-, (3R 36)
(&P 58~61. T1)

x 36 EiEHEABREREE (KEY)

HERE FRBR ES JUBRR i
&M M1 S. typhimurium 15~5,000 pg/7 V=t (+/-S9) it
K3 M12 | EIR 2245 | (TA100. TA9S. 15~5,000 pg/7" V- (+/-S9) X
Rt M34 | Z5ER TA1535, TA1537#K) | 15~5,000 pg/7 V- (+/-S9) 53
R M35 E. coli (WP2uvrA ¥k 156~5,000 pg/7" V- (+/-S9) 538

1) +-S9 : ARENEMALRIAAE TR OFEFE T

14. ZDHOFER
(1) SHEMEER (v - EEERLER)
A RaF Y= [c1s96.9%., trans<0.1% (LLF Teis (ZEIEK) | Lo, ) 1.

A ratFy—i [cis0.3%., trans99.7% (LLT [trans (ZE23I{K) | &»oH, ) ]
KA Fady—n [(eis91% AT [Qais) L9, ) 1 2Z#£4 300, 600
ST 900 mg/kg (REDH & T=— M L Fischer 7~ & (—HEKE 3 PL) (Z4E
NG Lat@mEsRman e S -, SEEHIORD bi/e o im 580,
trans (71 {K) T 300 mgkg KE, cis (71 I{K) T 600 mgkg KE K O()cis
T 900 mgkg (KEDIATH 722 L6, 3 FROYEERME O2MERE DB EIXFEED
FRWIIELIZ, trans (7B IK) >cis (TEIEK) >Ces &7 7 f(HFsni=, (&
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1 62)

(2) 90 BEMERMREEHER (h=01HFL)
H=7 AP (R3S IL) ZHWRREN (RA@ @ 25 mgkg (FEH/H) &
Fi2 &% 90 H A HE SRR DN F2hiE S T,
EUN R E G TR T 5 L BEX BN LETH LN oT, (B 63)

(3) Ty FOMEREBICHITIMERRTOA FRILEVRERVHEDRSEBEES

EDRIE

SD 7 v b (—FREMES 24 PO) (ZASECRT 3 M. ACHECH 1 M, AR 3 M5
722 TEM, IR UFRIA@D: 0, 30, 150 LT 750 ppm (0, 1.82, 8.89 K 1} 43.0 mg/kg
(RE/HICAEY) ] #5 L, MIEH AT oA RARVERE LR OFED RS &
HIENESE S NIz, 7> b 2 RESEEER CHIE S AR O 4 B & OV ik
L RO 2L T 2 2 2 S Lz,

750 ppm B GHET, P mAE, SFEEREL PR RE OB, R -
JEVEAET M, 17p-= A § T VA — /VIRERD | IR 19/20 HIZHIT 5 17p-—= A
NI A= VREI T v AT a RE (E/P ) B O PCNA Bt s (il
SEEEHININZS, 150 ppm UL EEEGRET, HFX 7 v Y — A& AL O CYP #1358
o,

CYP3A2 NI L 0 17p-= A b T VA — LMt 2 %2 1) IRER F oK O—>
Llpole B Z B, F7o, PCNA GRS AHIFUAEE N LV | 4548 19/20 H
IZBWTbHL R AT a U EARMNESNTEY ., E/P b B MH S, ko
FERBIE-CUE IR FE A 5| X L = 4, IR OIER & st O REL L= &5
z bz, (Zfe64)

(4) HFEYRBBERFE. MEERVCEERRELGERR (YVX)

ICR v U & (—Fff 18 VL) Z AV, TSRS, MILIEhE & OVEMERR
RIEAREDHRDINTZ, A by — /L [JRIE@: 0, 30, 300 K T* 1,000 ppm (4.49,
47.6, 151 mg/kg {REE/ B IZAHY) % 2 B[RS L7-, 1,000 ppm % 5-FE Tl
H AST K OVALT o0, il T.Chol J8ib, AT EEHIIN KL OFF PCNA 23R
HN2S, 300 ppm LA E#EEREClsET T.Bil b, ST 7 v Y — AFEEEMEE
m (27 ay—AsLEHE, CYP, ECOD, PROD) . CYP 4 {f& [Cyplal (1,000
ppm D) | 2bl, 3a2] & &EIINEK OWTFHHERTEELIEEIRE (LPO) HINAEE
o, (ZMe5, T1)

(5) RESHHEER (Tv H)
Wistar 7 v b (—#EiE 8 PT) Z W -1REE [JFUK (84.6% cis. 15.1% trans)
0. 70. 210 %X 630 ppm : EHRAEIEITER 37 20) 1 #5121 5 28 HIE®
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P E PR 3 26 X ATz,

Z ORGSR, 630 ppm FEFHIZIBWT, KREIIHFFIRA BTV, &L
MHSETH Y | (REHINEOAR B RIIHIDF80 i,

W ILDORRIER SRR T HHUEIRIMLER TIgM i, fifiE A O R ot K ONE
EITHHREE & OEITRRD bR o7,

ARRERIZIBNT, —FEIEICEE T 2 M3 E A1 210 ppm (17 mg/kg (RE/H) T
HDEEZ BN, WEEEEERO N7, (B 86)

37 28 BRE%EEMEHER (Sv b)) I2HET5FHRIKERE

B HRE 70 ppm 210 ppm 630 ppm
SRR B R
(mg/kg HF/H) o4 1 o2
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. BMAREEZENm

BRRICHTT-EREZ AT X hat Yy —v) ORMERPENMEZ £ L7-, 72
B, AR EEERR (DL —_U — T L X% ORGEESHITZICIEH S
77

UC TEFR LA ha V' — DT v k&AW -EEpNEGRERIC ISV T, I
IFTELTH Y . IR 86.8~96.7% T - 7=, BHHIREIZTICEDICHES N
7o FHARPNIREZ IIAFIR,. BIR R OWEI TR o Tz, IRFDDITA b3 — Tk
ST, FERFHWIEIMI2 HOIM20 TH o7z, FHNHIZA bt — 3oz
B &, EEAHIE ML, M12 XOYM19 Th-o 7z,

UC THER L7= A b 2 — LR IR PNE A RRBR IV T /R TIRERL T~ Dk
Srier s 03 s TIK < L 10%TRR Z 48 2 DI R U 7 — LR B3R [ A 72 M35
KMOYM34 ThH-oT=,

EWNIZBT DA a3V —)b (cis KD trans (ROEE) WO M11, M21
J O M30 Z Tt ba i & LI BROFER., A b3+ — VO KIEE
fElg, KFE BERE) © 2.53 mgkg Th-o7-, A M11, M21 % M30 (34
TERBRARME CH -T2, WIMNIBITD A FaF Y —v (csEKE O trans (KOG &)
WA M11, M20, M21, M30. M34 K1 M35 2458t g e & LT-1EY
FRERBROFER, A bt —VORKEREIL v~ 3—0 1.10 mgkg Th-o7-,
R T DI KRR, 3 M35 o1 L (BE%) @ 0.075 mgkg T
HoT,

BHEFEREAERND, A ba Yy — &I AT, FlCmiR GRiER/INER
b)) KONTiE (FFHIEAERZE) (SR80 b, S mtE R OVERIZB W CRIEE 2D
BIGEMEITERD o Tz,

N AMERBRIZIB N T, w7 ADNFMlaEES, #EdD 1,000 ppm (144 mg/kg (RE
/B) . WD 300 ppm (52.5 mg/kg KE/H) L EHRGHTHEICEMLIZbO0, #&
EEMERBROFERENS . FFHIES OB AT D& G A I =X L L 135 2 #E<
AR OFMIZ Y 72 0 BEZ R ET 5 Z EIXATREE B 2 bz,

7 v bERAW 2 HEREGEERIC IV T, B P RIS T DRI OIE R & OV
BEBEC RO b, Zbld, 17 A N7 U4 — VREIK IR EICXk ., ok
DFAGRIECH RN S| R - Shimb D EB X bz,

GRS AR TR Z OV TIE, R IEEE AR S R E ST AR AR T ORI LS
oV —F 77—\ TS i, LToLB0Hirsii,

7w bW RARBERBRICIBS W TR, DEF RIS OMD TN e K48, 1)
BERENRD i, VX E AW RARERBIC B CIE, KIEE, PR,
HRE ISR HiT,

Y A O3 AE TR IC B T 10 me/kg (RE/ B T b AN KSR
FHEIZOWTIE, 1 2ORBROLOBIETH Y, £=, thoEEORER Tt 10 mg/kg
RE/B LD LEONEERICBOTHIREA L TWRNWI b, BRFTR TH D LT
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L7

IKERNE % bR < IR AT R OWTHEW TN b BEMICEEN BB T 2 HETHED 5
iz, UH X% HAOTIAEFEERBIIEFHT 5 BB S =2, WIThoiRERICk
WTCHKIIENRHL LT, ZOL ITRHMRICEENBBLT 2 HETHED 5, 10
mg/kg AH/H LU TOKBEERBICOW TIIMERGEORBIZ L5 b0 L2 s n
7o, bR A RA LToFER, v X OBRICHRT 2 MmErE T 2 mg/kg (KAH/H TH-
77

KRB R 5, M35 KN M34 (3 A k3 — U E RTINS EEY)
MO RBMIGEWEE A Fa TV —L BULEMDOHR) ERE LT,

FRBRIC I T D MR RN O/ Nt IR 38 IR ST 5,

~ 7 A% AWz 90 HMHFEEMERMERRICK VT, BOBBEEENHRE TE ) o
7= (4.6 mg/kg (KE/HARM) 25, L0 EMO 21 7> H RBIFED AR CORED M
2, 90 H A EERER COMEO R/ N & X VIKHED 4.2 mg/kg (A8E/H T
HY ., ZOETHAEREDENTH D EEBEZ LN NG, v 7 AOMRERIT 4.2
mg/kg KE/H &5 2 Hillz,

RIWZEZERT, FRBROMEEEED O bi/MaX, v¥F&2 V=R AEFER
BRo> 2 mglkg (KHE/H THHT-Z 0D, ZHEMRILE LT, ZZ24%%% 100 TR L7-
0.02 mg/kg R/ H 2 — HEEGFA®E (ADD) &€ LT,

ADI 0.02 mg/kg R/ H
(ADI % EARILE F}) FE A AR
(Ehfd) A
(AR 13 HIH
(F5-H515) BRI O 5
() 2 mg/kg K/ H
(L 2ARE) 100

43



F38 HARIIHBTIESHEERVR/NEEE

o Behg I e/ N
W AR (mg/kg A/ H) | (mglkg &/ H) | (mg/kg A H/H) fi e
7wk 90 H M 0.30.100,300. | % : 6.40 M- 19.2 1 - FFERERaAE
[iivsYea 1,000, 3,000 M : 7.19 i : 22.1 Witk
miR | ppm BE - R M
HE: 0.1.94, OV E S HE AN
6.40.19.2,
64.3,193
I : 0.2.13.
7.19.22.1,
71.4.208
28 HI# 0.50.170.500 | /4 : 4.84 Mt 15.7 R - R EHRh
i 2k ppm i - 5.10 i : 17.6 D
R EEE | Mt 0.4.84, (Pt EE Rl
R 15.7.47.1 LYY gWAS
i : 0.5.10, V)
17.6.49.8
2 A 0.10.100,300. | % : 4.29 M- 13.1 ot FFLbEE
@Mzt | 1,000 ppm i : 5.27 i : 16.0 HENEE:
kR HE : 0,0.44, i - Alb J8
4.29.13.1.44.0 &
I : 0.0.52,
5.27.16.0.53.8
2 A 0. 100, 300, HE - 4.61 Mt 13.8 1 BB RE
FENAME | 1,000 ppm it : 16.6 i : 56.2 Zeffaf b
B 4t 0.4.61. M LR
13.8.46.5 HE NS
W : 0.5.51. (D ANENT
16.6.56.2 LYY AWAS
)
2 AL 0.30.150,750 | HEhip K OWeE) | BB L ONEE) | BB
ZoEaEBR | ppm ) ) R - AR E
P :0.1.73. | P : 8.49 Pt : 43.2 &
8.49.43.2 P if : 12.9 P iff : 63.2 &
Pt : 0.2.54, | Fil#t : 9.05 F1 : 45.7 MERE - AEfER
12.9.63.2 Fq - 12.7 Fq 0t - 62.1 {UNEER
F:2 : 0.1.81. Pk 2
9.05.45.7
F1 it - 0.2.51,
12.7.62.1
4w | 0.1.4.16.64 t@]% 4 (3.2) | FHEW) : 16 RE - iR
RO VA JIEIR - 64 E@éﬂbn

BaVR ;RS
e

6 i/ R R CERD BT RO E %2 777,
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4w | 0.12.30.75 KaE K OR HEWw kO | BEW - (KE
Y0 212 230 HEAE
ﬁLEd : SRR
IR ER
<A 90 HI# 0.30.300. M — M 4.6 72& - AST 340
[iivs Y 2,000 ppm M - 6.5 M : 60.7 M - Rt K
ERER | HE:0.4.6.50.5, [ON= ezl
341 &
Mt :0.6.5.60.7.
439
21 22HHR | 0.30,300, M - 4.2 Mt : 40.3 1t WBC #50
N | 1,000 ppm M - 5.2 M - 52.5 &
kbR 1£:0.4.2.40.3, M AT E R
144 HE N4
ME:0.5.2.52.5, (FFF M e s
178 DOHIAN)
VAV FAFM | 0.4.10,25, REW) 2 OBk MEW L O | REW : 1BEE
Y0 62.5 2110 I3 .25 Rl
fali - BR%
FE =80
L
AN | 0.2.4.10 !:@J% 10 !@J% KB« it
RO felR falE FriR7Ze L
GENEER FEIE + PN
ORI
AT | 0.2.4.10.40 | REMI KR OME HEW kO | BEW - (KE
RERO 4 2210 PN
JEIE + KEEGE
Hm
AR | 0,0.5,1,2,10, | REMWIKLONA MHEW kO | BEW - (KE
AR@ 40 210 I 2 40 PR
fR e b
ARG O B
L
AN | 0.5.10.20.40 | REMWI K OMR HEW kO | BEW - (KE
VA I 220 I 2 40 HEANP S
fRIR B -
RN ZREE N
A TR JEIE - 2 DO~B %R
%ﬁ@)m@w B COKERIE DS
L (=) n‘T"fﬂﬁ a}g\&) %j@fi
A X 90 HIH 0. 60, 600, Mt - 23.1 i 229 MR < R EEE
S 6,000 ppm i - 23.4 i - 212 PGS
MR | M 0,2.38,
23.1.229
M 0.2.47,
23.4,212
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1 4]
&M EE
R

0.30. 300,
1,000, 3,000
HE:0,1.1,12.1, |
39.0,111
JH:0,1.1,10.5,

o 12.1
i - 10.5

36.8,114

HE ¢ 39.0
It : 36.8

WERE « ALP
m

— ¢ BRI TR NEE R IR E TE o T,

/:

ML
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B 1 o A 5 R TR >

HEFR b54

M1 (1RS2RS5S8R)5(4- 7 nm X P )2-b Fur kX F-2- 2 F )L
1-(1H124- N TV =1 ANV AF )7 aX B ) —)b

M2 (1RS2SR5SR)-5-(4- 7 ma X P )L)2-t Rk v A F)L-2- X2 F L
1-(0H1,2,4- NV T =1 ANV AF V)7 aX B ) —)b

M1 (1RS5SR)-5-[1R9-(4 7 mum 7 =)L)t FrF T A F)]22-V X F )L
1-1H124- N T Y= 1A NV AF )7 aX B ) —)b

M9 (1RS2SR3R9-3-(4-7 ma - P)-2- K -1- A F1-2-(1H1,2,4- b V
T =LA N AT )T aX B TR R

M3 (1RS2RS3SR)-3-4-7 mua X U)N)2-t Raxi-1-AF1-2-(1H1,2,4- ~ VU
TSIl A VAT T a X B T VR R

M9 (1RS5SR)-5-(3-7 mrm-4-t R F R P))-22-2 A F)L-1-(1H1,2,4- ~ Y
Tl A VAT )T a R A ) )

M20 1,2,4- 8TV —L

M2 (ARS5SR-5-|1SR)-4-7 mn 7 = =)L)t Ru X XA F)L]-22 -V X F )L
1-(1H1,24- NV 7= 1-A VA F )V 7 aX K ) —)b

30 (1RSHRY-5-(4-7 aa X A )V)-22- XA F)-1-1H1,2,4- 5 ) 7/ —)L-1-
ANAF ) TR H ) —)b

M34 1H1,2,4- 5 U 7> —)L-1-Flz

M35 a7 X/ 1H124- N7 —)-1-7 B g

38 (1RSHSR)-5-(4-& R R P)22-¥ A FN-1-(1H1,2,4 h U T —)L
L ANATF V)T aX B ) —)b

39 (1RSHSR)-5-0 I N-22- AFN-1-(1H1,2,4- b U T/ —)L-1-A L A F L)

ryaRXyH ) —)b
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<HUAK 2« A ESFERE PR >

PR g
A/G tk TINT I/ a7y s
al AR &
Alb TIT I
ALP TNV EARAT 75—
ALT TI=VTI ) RN IURAT T —E
(=7 NnEIUBENE N7 AT IF—E (GPT) |
APTT [ {EMHALERSY b v ART T ZAF
AST TANGRUET I ) NT AT =2T7—F
(=72 I vigAdxYafifiE 7 27 I3 —8 (GOT) ]
AUC FEWIR R hR T A
Bil U e
Crnax e B
CMC VIR F T AT L E—R
CPK I VT F = RARF S —F
Cre JVTF=v
CYP F k7 7 —.A P450
ECOD T ¥ IV -0-TFT2FT7—F
GC HARIZa~ N5 T 4—
VyINEINRT AT 2T —F
GGT N _ o s s
[=y- I NH IV T AT FHE—F (-GTP) ]
Glu Ja—2& (i)
B-Glob B-rmr
Hb ~NEZrEY (LGBHER)
Ht ~~v 7 Uy ME
Lym U SEREK
MC AT )tm— R
MCH RPN IIEENIINEESS
MCHC | ‘PR fER ffasa R e
MCV R IR M BR AR
Mon BHEREL
Neu IR EREK
PCNA R RAZ DU
PHI BAE 72 DINFE £ T B
PLT MR
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PROD RO RNFI=) o-O-FT_XFT—F

PT A =1 N = £ T

RBC ARIfEREL

T TH R

TAR e (OB HUrkE

T.Bil mey ey

T.Chol Mol ATa—)L

TG NV ZUERDR

Tmax %%/ﬁ%r@l Ejﬂ? ﬁfﬁ

=i

TP REAE

TRR TR T RE

WBC F I EREL
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<HHk 3 : MR B (E) >

HfE (mglkg)

YEM 4, . - . A hafy—u
oo | B | SRR TR EHT AR L
FEHt 7 & auha cistk trans{k P cistk trans{k 2zt
sl | FEOME | REfE | ERE il SeEfE | FEOME | REfE | EOE i
(’Jé; 9 135 EC o |1814] 002 0.01* <0.01 <0.01 0.02* 0.015 0.009* 0.006 0.005* | 0.014*
20/21| 0.01 0.01* <0.01 <0.01 0.02* 0.01 0.007* | <0.005 | <0.005 0.02*
19994F i
/N 7 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
(ZF) 2 210 DL 3 14 0.01 0.01* <0.01 <0.01 0.02*% <0.01 <0.01 <0.01 <0.01 <0.02
20054F & 21 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
/N 7 0.09 0.06 0.01 0.01* 0.07* 0.09 0.06 0.02 0.01* 0.08*
(&) 2 135 EC 3 14 0.06 0.03 <0.01 <0.01 0.04* 0.06 0.03 0.01 0.01* 0.05*
20034 21 0.03 0.02* <0.01 <0.01 0.03* 0.03 0.02* <0.01 <0.01 0.04*
/N 7 0.03 0.01 <0.01 <0.01 0.02* 0.04 0.03 <0.01 <0.01 0.04*
() 2 144 EC 2 14 0.04 0.02* <0.01 <0.01 0.03* 0.03 0.01 <0.01 <0.01 0.02*
20064 21 0.02 0.01* <0.01 <0.01 0.02* 0.02 0.01* <0.01 <0.01 0.02*
/N 7 0.01 0.01 <0.01 <0.01 0.02* 0.01 0.01 <0.01 <0.01 0.02*
(L) 1 144 EC 3 14 0.01 0.01 <0.01 <0.01 0.02* <0.01 <0.01 <0.01 <0.01 <0.02
20034 21 0.01 0.01 <0.01 <0.01 0.02* 0.01 0.01 <0.01 <0.01 0.02*
INE 7 0.33 0.32 0.05 0.04 0.36 0.41 0.40 0.07 0.07 0.47
(X&) 1 144 EC 3 14 0.34 0.34 0.06 0.06 0.40 0.39 0.37 0.07 0.06 0.43
20054 % 21 0.04 0.04 <0.01 <0.01 0.05* 0.04 0.04 <0.01 <0.01 0.05*
INFZ 7 0.05 0.02 <0.01 <0.01 0.03* 0.07 0.04 <0.01 <0.01 0.05*
(X&) 2 135 SC 3 14 0.02 0.01* <0.01 <0.01 0.03* 0.03 0.02 <0.01 <0.01 0.03*
20084 21 0.01 0.01 <0.01 <0.01 0.02* 0.01 0.01 <0.01 <0.01 0.03*
INFE 7 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 0.01 <0.01 <0.01 0.02*
(X&) 2 90 sC¢ 3 14 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
20084F 21 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
INFE 144~ 7 0.12 0.01* 0.02 0.01* 0.08* 0.16 0.08 0.03 0.02* 0.10*
(Z#) 2 165 5C 3 14 0.05 0.03* 0.01 0.01* 0.04* 0.09 0.04 0.02 0.01* 0.05*
200844 21 0.06 0.03* 0.01 0.01* 0.04* 0.07 0.04 0.01 0.01* 0.05*
KF 7 2.16 1.36 0.37 0.25 1.61 1.99 1.34 0.34 0.25 1.59
(Wi 1) 2 135EC 3 14 1.16 0.66 0.22 0.13 0.79 1.02 0.63 0.18 0.12 0.75
20034 21 0.49 0.28 0.09 0.06 0.35 0.43 0.29 0.11 0.07 0.36
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PR (mg/kg)

YEM 4, — - " A haf—nu

BT ERD) B”ig% ({gf;”;hf) ‘(E'éf e N TR

ES TS cisik trans{k e cistk trans{k Azt
e | CEE | EREfE | R il SeEfE | CFEE | REdE | EEE o

KFE 7 0.62 0.40 0.12 0.07 0.47 0.59 0.37 0.13 0.05* 0.43*
(WizefE 1) 2 210DL 3 14 0.30 0.17 0.05 0.03* 0.20% 0.29 0.15 0.06 0.03* 0.19*
20054 21 0.17 0.09 0.03 0.02* 0.11* 0.13 0.07 0.02 0.01* 0.09*
KFE 7 1.43 1.40 0.28 0.27 1.67 1.04 1.04 0.27 0.24 1.28
(WizefE 1) 1 144 EC 3 14 1.16 1.16 0.23 0.22 1.38 0.92 0.88 0.21 0.20 1.08
20044F & 21 0.44 0.44 0.09 0.09 0.53 0.38 0.34 0.09 0.08 0.42
KFE 7 1.33 1.22 0.24 0.24 1.46 1.10 1.06 0.20 0.20 1.26
(M 8eHE 1) 1 144 EC 3 14 0.96 0.90 0.14 0.14 1.04 0.59 0.56 0.10 0.10 0.66
20034 % 21 0.70 0.70 0.10 0.10 0.80 0.37 0.36 0.07 0.07 0.43
KFE 7 0.52 039 0.12 0.10 0.49 0.48 0.36 0.13 0.08 0.44
(M 8eHE 1) 3 1358C 3 14 0.35 0.23 0.09 0.06 0.29 0.41 0.24 0.12 0.06 0.30
20084 % 21 0.41 0.18 0.04 0.05* 0.23* 0.28 0.15 0.07 0.04* 0.19*
KFE 7 0.15 0.11 0.03 0.02 0.12 0.14 0.12 0.04 0.04 0.16
(Wi s 1) 2 90 ¢ 3 14 0.10 0.07 0.02 0.01 0.08 0.11 0.07 0.03 0.02 0.09
20084F [ 21 0.33 0.17 0.07 0.04* 0.21* 0.33 0.16 0.07 0.04* 0.20*
KFE 7 0.15 0.10 0.03 0.02 0.12 0.11 0.07 0.03 0.02 0.09
(Wi s 1) 2 144C 3 14 0.12 0.09 0.03 0.02 0.11 0.09 0.06 0.03 0.01 0.07
20084F [ 21 0.07 0.05 0.02 0.01* 0.06* 0.07 0.04 0.02 0.01 0.05
FRINA 1 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
(FRPY) 2 2 7 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
20024F & 95QWDG 14 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
VAV, 1 0.91 0.72 0.17 0.13 0.85 0.57 0.46 0.12 0.09 0.56
(B 2 2 7 0.64 0.55 0.14 0.10 0.65 0.41 0.34 0.08 0.07 0.41
20024F & 14 0.52 0.42 0.11 0.07 0.50 0.38 0.29 0.08 0.06 0.35
TRODID 14 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
(RA) 2 2 21 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
20024 250~300 28 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
SO YAV Y WDG 14 0.06 0.04 <0.02 <0.02 0.06* 0.04 0.03 <0.02 <0.02 0.05*
(RF2) 2 2 21 0.06 0.04 <0.02 <0.02 0.06* 0.03 0.02* <0.02 <0.02 0.04*
20024F & 28 0.10 0.06 <0.02 <0.02 0.08* 0.02 0.02* <0.02 <0.02 0.04*

51




BHE (mg/kg)

YEM 4, . - y A haF—)L

Gt | i | CEE TR R A FEPS 75 B

ES TS 7 & cistk trans{k e cistk trans{k Azt

wefE | CFOME | EEE | EOE il wefE | CFSME | &EfE | EOE il

SOV VYY) 14 0.03 0.03
(BRHE) 2 2 21 0.03 0.03*

20024F /& 28 0.04 0.03*
MET 14 0.05 0.05 <0.02 <0.02 0.07
(BRH) 1 320 WDG 2 21 0.03 0.03 <0.02 <0.02 0.05

20024 28 <0.02 <0.02 <0.02 <0.02 <0.04
775 14 0.03 0.03 <0.02 <0.02 0.05
(&RH%) 1 250 WDG 2 21 0.02 0.02 <0.02 <0.02 0.04

20024F [ 28 <0.02 <0.02 <0.02 <0.02 <0.04

%) EC : #Al. DL : ¥, WDG : BEkikFgl, SC: 7 a7 7 /LAl

1) cis K& O trans RO FEHEO A FHE
<] REMAL
- RE M11, M21 X O'M30 i3& TEEBERAN (<0.01 X1%<0.02) ThHoTz,

- IR EEIRA A (<0.005, <0.01 K U<0.02) EETer —X OV aEHET A48T,

* BTOT —Z PNEBRRFAGR DY &1 3E BIRFUE O <2 L CRid L7z,
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EERAEZHRE b0 E LCEHREL, *&2fF LT,
s IpOHIA (BRFE) IZOWTE, RA - REODHERORA - REOERLNG, RREZREH L,




<HHk 4« (EREERER AR GiEsh) >

BHfE (mglkg)

SRE . 5 AbafFy—i

VEWE'L ”ﬁf{f flifH&E | %k | PHI —— b

GBTEED) | 37| Gaima) | (a) | () A RIAT b RNIEZ

g | B ST cistk transfh aa | w11 | Mo | M21 | Mso | Msa | Mss | OO

e e Sh 1
el | PR | memfi | P | T

T

(FET) 6 | 8o | 2 | 3031 | 0036 |0010%| 0011 | 0.06* | 0.02* 0.02*
20044F

o

() | 15| 80 | 2 | 2831 | 0025 |0.006* | 0.006 | 0.005% | 0.011* | <0.01 <0.01 | <0.01 0.04%
20054

Tha

U | 12 [111~115| 2 | 13~15 | 0039 | 0.018* | 0.021 | 0.007* | 0.020* | <0.01 <0.01 | <0.01 0.05%
20054

ThEW

U | 12 |163~175 | 2 | 13~15 | 0070 | 0.020% | 0.016 | 0.007* | 0.027% | <0.01 <0.01 | <0.01 0.06*
20054

T—EY R

() g 3048990 5 1 95 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
20034

F—E F

(=) p | B09608 1 5 | 95 | <001 | <0.01 | <0.01 | <0.01 | <0.02 <0.02
20034

F—E R

(1) | 3030 o 1 95 | <001 | <001 | <0.01 | <0.01 | <0.02 <0.02
20054

F—EL 153806 | 5 | 95 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
(=) 1

20054 12304 1 5 | 95 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
T—EU K 15%/0299 2 25 <0.01 <0.01 | <0.01 | <0.01 | <0.02 <0.02
(i 1

20054 U299 1 5 | 25 | <001 | <001 | <001 | <001 | <002 <0.02
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FREME (mg/kg)

l=Zvzs o "
A e L | * AR
i (gaiha) | (2) | (F) . A RAFY L 7
___ cisii transi Azi) i
e EEiE | T | Rl | PE ait M11 M20 M21 M30 M34 M35 GE
) 284/277 9
004F sc 25 <0.01 <0.01 | <0.01 | <0.01 | <0.02
200455 <0.02
) 274/269 9
S005F sc 32 <0.01 <0.01 | <0.01 | <0.01 | <0.02
200555 <0.02
) 287/306 9
20054F sc 26 <0.01 <0.01 <0.01 <0.01 <0.02
284/292 o
Doy
o({:) % sC 2 14 <0.01 <0.01 <0.01 <0.01 <0.02
, 0.02
2004 566/586 -
e sc 2 14 <0.01 <0.01 <0.01 <0.01 <0.02
PP <0.02
(=) WDG
S0 287 2 13 <0.01 <0.01 <0.01 <0.01 <0.02
5o o
SOORAE WDG 2 14/15 <0.01 <0.01 <0.01 <0.01 <0.02
279/284 o
) N
o(;’i;i-b ) WDG 2 15 0.01 0.01* <0.01 <0.01 0.02*
- 0.02*
2005 558/571
s WDG 2 15 0.05 0.02* <0.01 <0.01 0.03*
B 0.03*
) 279/284 9
20054 WDG 10 <0.01 <0.01 <0.01 <0.01 <0.02
2005 <0.02
) 277/282
S00RE WDG 2 13 0.01 0.01* <0.01 <0.01 0.02*
0.02*
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FEHE (mg/kg)

¥ V=)L
e e |Eg | PHI _ AL=TV)
(I HTEAL) ~ A hapry—v R
TTE (g ai/ha) | (=) (R) e prm— 2zt
FEhisE B | T R | AFt M11 M20 M21 M30 M34 M35 s
raj “ 5 “J
5o E
() 277284 | 9 | 18 | <001 | <0.01 | <0.01 | <0.01 | <0.02 <0.02
20054F
555 3 0.27 0.26 0.07 0.07 0.33 0.33
() 152 5 A 6 0.17 0.16 0.04 0.04 0.20 0.20
20034 10 0.07 0.07 0.02 0.02 0.09 0.09
13 0.03 0.03 0.01 0.01* | 0.04* 0.04*
BILED
(R 152 SC 3 14 0.13 0.06* 0.03 0.02* | 0.08* 0.08*
20044F
55 L5 10 0.06 0.06 0.02 0.02 0.08 0.08
(R 159 5¢ 3 14 0.05 0.05 0.01 0.01 0.06 0.06
20044 18 0.03 0.03 | <0.01 | <0.01 | 0.04* 0.04*
22 0.02 0.02 | <0.01 | <0.01 | 0.03* 0.03*
BoLo
(RA) 152 € 3 13 0.05 0.05 0.02 0.02 0.07 0.07
20044F
»‘Jz% V&ﬂ )5 1528¢ | 3 14 0.05 0.03 0.02 | 0.02* | 0.05* 0.05*
20054F 152 WDG | 3 14 0.06 0.04 0.02 0.01* | 0.05* 0.05*
- 3 0.07 0.07 0.02 0.02 0.09 0.09
() 153 5C 4 7 0.05 0.05 0.01 0.01 0.06* o.oei
20034 10 0.04 0.04 | <0.01 | <0.01 | 0.05 0.05
14 0.03 0.03 | <0.01 | <0.01 | 0.04* 0.04*
H
(RA) 15180158 3 14 0.08 0.04 | 0.02 | 0.01* | 0.05% 0.05*
20044
b 13~156 1 5 | 13 002 | 002 | <001 | <001 | 0.03* 0.03*
(HA)
20054 13=161 1 3 | 13 | o002 | 002 | <001 | <0.01 | 0.03* 0.03%
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FEHE (mg/kg)

A o " A hafFy—
VE&F/%\% g ng SRR | EE) PHI N e
(ﬂgiégi) %% (gai/ha) | (=) (H) oS pR——" PR
__ __ st | M1l | M2 | M21 | M30o | M34 | Mss | °°
Elh | PO | R | |
75 I
CRR) g [PPI1560 51 94 | 003 | 002¢ | <001 | <0.01 | 0.03* 0.03*
20044F
(7;??) 1 e BT IV 002 | 002 | <001 | <0.01 | 0.08* 0.03*
20054 152 Woe | 3 14 0.01 001 | <0.01 | <0.01 | 0.02 0.02*
0 059 | 049 | 014 | 013 | 0.62 0.62
3 049 | 036 | 012 | 010 | 0.46 0.46
6 0.45 031 | 010 | 008 | 0.9 0.39
012g | 9 0.35 022 | 013 | 009 | 031 0.31
ai/L, 12 028 | 019 | 007 | 006 | 025 0.25
15 0.25 016 | 007 | 006 | 022 0.22
- 18 028 | 019 | 007 | 007 | 026 0.26
(&fk, %z 9 21 0.31 0.21 0.06 0.05 0.26 0.26
FR<) 0 1.07 0.88 0.24 0.22 1.10 1.10
20074E 3 1.00 | 072 | 022 | 017 | 089 0.89
6 098 | 067 | 022 | 018 | 085 0.85
024g | 9 087 | 054 | 021 | 015 | 0.69 0.69
ai/LL 12 0.82 051 | 019 | 014 | 065 0.65
15 0.73 045 | 019 | 013 | 058 0.58
18 0.63 043 | 017 | 012 | 055 0.55
21 064 | 040 | 017 | 012 | 052 0.52
EIHBAZL
(732 20 |440~460| 4 | 2022 | 0013 | 0.005 | <0.005 | <0.005 | 0.01* | <0.01 <0.01 | <0.01 0.04*
20064F
A o)
(f+) 8 13%VDG280 1 | 21-49 0.04 0.01* | <0.01 | <0.01 | 0.02* 0.02*
20064F
CISR 136~143
=D 11 | 90 1 | 4262 | 005 |00229%| 001 | 0.01* |0.0329* 0.0329*
2006~20074F
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FEHE (mg/kg)
e ABR - " Abary—n
Ustran) | (&5 SRR | EE) PHI A RaFy—u R
LY g | @avha) | ()| (H) e prm— P
eSS FEE | hE | REw | EE &E | M1l M20 | M21 | M30 | M34 | M35 | 7"
Ayt el
(Meal) 1 | 704WDG | 1 56 0.01 0.01 | <0.01 | <0.01 | 0.02* 0.02*
20074F
Ayt el
CHEHRLH) 1 | 704W0G | 1 56 <0.01 | <0.01 | <0.01 | <0.01 | <0.02 <0.02
20074F
WATAED 978~
(W TSE) | 6 | gowpe | 2 | 826 | 0014 ]0.0104*| <0.01 | <0.01 |0.0204* 0.0204*
2007~20084
ZhED 974
(RRS0) |09 | Somype | 2 | 627 | 0.077 10.0263*| 0.025 |0.0116%|0.0379* 0.0379*
2007~20084
TN—RY — 269~
(RHE) 11 | ggzwpe | 8 | 0~11 | 0.263 | 0.140% | 0.0625 | 0.0506* | 0.191* <0.02 <0.02 | <0.02 | 0.251
20064
ThovLox 556~
%) 17 | o' jgwoa | 45| 1716 | <002 | <0.02 | <0.02 | <0.02 | <0.04 <0.02 <0.02 | 0.075 | 0.155*
20074 '

) SC: 7u 77 Al. WDG : FaEkiKFn#A
1) cis KR trans (ROEENEOEGEFHE - 2) A b2 — LK OGEH OAFHE
<ML
- M M11, M20, M21, M30 X (X M34 i3& CEBRARM TH o7z,
c —EBCEERARm A G TeT — X OB EHAET AT, EERAZRH LD LTHE L, *&2fF L,
< AR M11, M21 L OYM30 (XA k2> — W HUE U CRidl L7z, #afRskid M11 : 0.95, M21 : 0.95, M30 : 0.96 Th 5,
« BTCOT —Z INEEIRFARI OBA X E BRI DO TN < 27 L Cidk L7,

57




<ZW>

1

10

11
12

13
14
15
16

17
18
19

20
21
22
23

JEIEDER A b2y — v (EAD 200346 H 10 H : BOPMEAE T SHE, 2008 47,
—ERNFE
[C-HUCIA b — DT v M HiEm AR (W - PEE) (GLP %f)i%) : Sittingbourne
Research Center (JZ[E) | 1990-1992 4, KAFK
[C-uC] A Fa Y — )LORERE 7 v MIBT 2 - Bt (GLP %f5) : ~"rF o R
Vp—Ftrr— (RE) | 19914, RAK
[C-uC]A haF Y — DT v MIBT HIENEMAER (METREHER - (kNo4)  (GLP
%fit~) : Sittingbourne Research Center (JZ[E) . 1990 4, FRAFE
[C-UCIA 2ty —nADT v MIEIT D ENEmRER (MERREHES - (KNS AE)  (GLP
) PR EENIIEET. 2002 4E, RAE
[C-uC]A haF Y — DT v MBI HIENEMRER (METREHER - (kNo4)  (GLP
*%titr) @ Sittingbourne Research Center ([E) . 1992 4F, RAFK
[“CIA haF Y — DTy MIBT HEMmABR (REMFERE - E&) (GLP %fik)
Sittingbourne Research Center (Z[E) . 1992 4F, KAFE
[CIA haF Y — DTy Mk HiEMRABR ((REPEE - &) (GLP %fik)
Sittingbourne Research Center (J:[E]) | 1992 4F, RAFK
[“CIA haF Y — DTy MIBT HEMmABR (REYFEE - E&) (GLP %fik)
Sittingbourne Research Center (J%[E) . 1991 4E, RAFE
[4CIA b=y =0Ty MBI HEMRR (REWIFE - &) (GLP &%) : Shell
Research Limited, 1990 4F, HRAF
I AXICBT AR (GLP %hit) - (M) FREEEENIERT. 2002 4F, RAFE
I AFXIZRIT AR (GLP %f)&) : Sittingbourne Research Centre (JZ[F) . 1991
. RAFK
I ATEBT HREhEM AR - (W) FRREEEIIERT. 2002 4, RAK
IAATET HRHEEB (GLP %ty - (W) ZREEENERT. 2002 47, RAFK
IR T EA BT 23R (GLP xfit) - (M) ZRBEIEMIZERT, 2002 4F, RAE
RS T o 5 fERe K (GLP %)) : Sittingbourne Research Center (JZ[F) .
1992 -, RAFEK
TIEWERER (GLP %) 0 (W) FRBREEMIEET, 2002 4, KA
ks fidEeaaRER (GLP %)« (W) bW BRI 7EE, 2003 4F, RAFR
[T-4C] A b=y = okdessfiEamaiR (GLP x[i&) : RCC Ltd. AA A, 2002 4,
RFE
A bV = OEEREREE . (BR) 7 bt 2 — 1999 . Rk
A ST =V OVEEREAER © (BR) 7 Loviiire 2 — 1999 4, Rk
A haFY L OEYIREERR . (R 7 Loty Z—, 2002 4, RAK
AR — BT L3RR (GLP k%) - BRRSHIEREE N U 288580, 2002 4,
R
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25

26

27

28
29

30

31

32

33

34

35

36

37
38

39

40

41

42

43

44

Z v MBI 22RO 3ERE (GLP %) : Shell Research Limited, 1990 £, R4y
#*
~ 7 AR HEMR O EMNER (GLP %t/%) : Shell Research Limited, 1990 /., &2
*®

Z v MBI 2R ERE (GLP %) : Shell Research Limited, 1990 4, R4y

7Y XNZB T S AR R EMERER (GLP xtits) : Shell Research Limited, 1990 4F, K2

#

7 v MBI 228 AT ERER (GLP %ty : Hazleton UK, 1990 4, RAFE

Z v MZRIT D20 H MR (GLP %Jit.) : Safepharm Laboratories Limited, 1999
£ ORAFE

7 v MZBIT a0 =R (GLP xtit) : American Cyanamid Company, 1997
. RAK

Z v MZRIT DM 0 E MR (GLP %Jii) : Safepharm Laboratories Limited, 1999
. RAFK

Z v MZRIT D8RO0 B MR (GLP %fiis) : Safepharm Laboratories Limited, 1999
. RAK

7 v MBI 25tk A EtERER (GLP xhik) © BR) (bW eMmseat. 2003 42, A&

NG
7 & T RS RERRER  (GLP %f)%) : Shell Research Limited, 1990 £, FR/AF
7B % O IRRIMERRER  (GLP i)  : Shell Research Limited, 1990 4, RKAFHR
EE Y M E O REREAEMERER (GLP xtity) : Shell Research Limited, 1990 4, &
N
B/VE Y b E AW EEEIEEER (GLP %fJ5) : Hazleton Wisconsin, 1995 £, ARAFK
~ U A% N2 90 A RISERR OB G- #ERE (GLP %f)i) : Hazleton UK, 1989 4%, &
NG
7 v e RWTZEEHEA®R 5 L A ER DG EMERE (GLP %fit) : Sittingborne
Research Centre () . 19914, Kok
A X % W BEHEAR G2 X D sk dtEatiR (GLP %) : Hazleton UK, 1991 4,
RINFR
7 v MM 28 HEIRER D G ERER (GLP ity : Huntingdon Life Sciences
Ltd.. 2002 -, RAFE
A X% O T BEHE AR 502 X 218 EFEMEER (GLP xi5) : Hazleton UK, 1992 4, R
N
7 v M HWEERHEA R 52X 5 2 FEEFEMERE (GLP %t)&k) : Sittingborne
Research Centre (JZ[F) | 1992 4, RAFE
~ U A% HWTCRIEHE AR 512 K 253803 AMERER (GLP xfits) : Hazleton UK, 1992 4,
REFE
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45

46

47

48

49

50

51

52

53

54

55

56

57
58

59

60

61

62

63

7 v e HOWTZERHEAR 512 L 5 2 5 EERER (GLP %t : Sittingborne Research

Centre (JE[FE) . 1992 F, KRAFK

Haseman et al, 1990 4, Tumor incidences in Fischer 344 rats: NTP historical data.

In‘Pathology of the Fischer Rat Reference and Atlas (Boorman, Eutis, Elwell,

Montgomery, Mackenzie, Eds.), pp557-564. Academic Press.

7 v MWz 2 HREGEEMEAER (GLP xhs) - OW) FRRBRERTIERT. 1992 4, KA

#*

7 v MBI e BB (GLP %)i&) : Huntingdon Life Science Ltd., 2002 4, &

INFR

7Y T D ATEMRER (GLP %1its) : Argus Research Laboratories, Inc., 1997 4=,

RINFR

U ROIIRIZKIET A a2 — R (KNF-S-474 O 3 FEEMEAR) ORBICET 5T

fii#k%% : Huntingdon Research Centre, 1990 £, FR/AFE

A ~aFy =R (WL148271/KNF-S-474m) @ U % FOIEIRICEIETTEMICEE T 53

B% (GLP %fii~) : Huntingdon Research Centre, 1991 4E, R/AF

PR T I FICHIT DA FaF Y =Rk (WL136184/KNF-S-474c) D58k (GLP %f

Jt~) : Huntingdon Research Centre, 1992 4F, RK/AF

YR OIEYRICKIET A b =) — VR (WL136184/KNF-S-474c) D28 BI3 23R
(GLP %J)iz) : Huntingdon Research Centre, 1992 4, R/AFE

e &2 AV A1 IR2RE BB (GLP %xt)&) : Sittingbourne Research Centre (JZ[F) .

1990 4, Rk

F ¥ A =—ANLAX—IIEMa % H\W 2 in vitro YR EEHER (GLP %H%)

Sittingbourne Research Centre, 1991 4, HR/AF

7 v b OMREEEATHINEZ T2 1n vivo AEH] DNA £ 5% (UDS) 748k (GLP *if) : SITEK

Research Laboratories, 1995 4, KRR

~ A% AW MEAER (GLP %fii) : SITEK Research Laboratories, 1995 4, ARAFE

HEE 2 7218 IR 28R 8 BB (GLP %)) : Safepharm Laboratories Limited, 1999 4F.

RiFE

S &2 AW 7218 IR 2298 BBk (GLP %}its) : Safepharm Laboratories Limited, 1999 4F,

RINFE

HEE 2 7218 )R 2R BB (GLP %)) : Safepharm Laboratories Limited, 1999 4F.,

RIEF

AR 2 W3R SR A BB (GLP #hik) - (BR) (LB &MErSEiT, 2008 45, KA

o

Z v MBI 2R 03 ERE (GLP %) : Shell Research Limited, 1989 4, R4y

P

B =7 A PIUTIRT % 13 HEAERE D R GIREMRER (GLP &) 0 (BK) #r AARSL
ZEAT. 2002 fF, RAK
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N TYy—nREEokBEREW TCHD 1,248 U 7~ — /L (CAS No.
288-88-01), h VU 7Y —/7 F =>(CAS No. 10109-05-4) }x O} k U 7 ' — )L i
(CAS No. 28711-29-DIZ D\ T, JMPR L OKENT - -l RE 2 RF L7Z &
ZAH, BMEEZES TR, ZRUEZERHIT22 b0 LITF 2R, BIRFRT
BONTWARFEIHANE LD LNTZLEDOTHY, MU TV — IV REIEZ LT
HEEDOSEERE L CIRIARIRETH D &I LT,

BREHT W BREGE I, BiENES (T v b)) | BEElE (v b, v T X
&w?#¥>\ﬁ%ﬁ%ﬁ(4x\5yk&07?2)\2ﬁﬁﬁﬁ(§yF>\
%é%ﬁ(?y%&@&#%)\ﬁﬁﬁﬁ“ ﬁ%ﬁ%f%é

ABRAE RO, 1,24- N 7Y — A BRI HREL LT, HITHER (TR M—
AMER, M EERED) | %ﬁ%mmﬁ#mw%hto7/b%%wt%$mﬁ
AR IC BT, HEM IR E I INNH 2338 Dz BB W T O HR O R A
HEN, ERAEBROEMNRO b, 7 v hEHVE 90 B AR EEO S
AERIC I T, IR, e B B | INIMRERR D ZE MR/ . AR AR AR 2 P A

DR b, Bt Mb%hﬁ#oto

N7 =T T = 8E1Z %@&LT%Eﬁmmﬁ#meﬂt# Y
Kﬂ#é%@\1ﬁﬂ$&ULha ITRO LN,

MU T — VBB G B O THEBEEERRD oo Tz,



I.
1.

3.

BREXROMEOHME

— &4
m& 0 1,24-80 T —)L
#4, 0 1,2,4-triazole

& . B U T — LR

gi4, : Triazole acetic acid

4 s NUTY— LT T =

#4, : Triazole alanine

. {24

1,2,4- h U 7' —/L (CAS No. 288-88-01)
IUPAC
m4 . 1H1,24 V7 —)b
WA . 1H-1,2,4-triazole

U7 — LEEEE (CAS No. 28711-29-7)
IUPAC
4 1H-1,2,4- 8V 7 —)-1-A )L-Hifg
4, . 1H-1,2,4-triazole-1-yl-acetic acid

FU 7Y —7 Z=2(CAS No. 10109-05-4)
IUPAC
M4 1,24 RV TV U3 T T=
4, 0 1,2,4-triazolyl-3-alanine

aFX
1,2,4- 8V 7 —/L : CoH3sN3
NU T — L EEEE : C4sH5N302
N7 Y —nTZ="":CsHsN4sOs3

. BFE

1,2,4- U7 —/L : 69.07
U T — VEERE - 127.10
KUY — LT F=2:172.14



5. BERX

N=\ NN A~ NN COOH
[ N7 NcooH L:Nﬁ/ﬁ\j/
N N NH,

1,2,4- U7V —)b N U T — LR NI T — AT =

6. &

1,24- U7 Y=, RUTYS—ATIT= KON 7Y —EERIEZ, RY T
—VREIEOIERBEM TH O . N LR TEREIND, NI T —AT T
= 1% 1989 4FIZ JMPR IZE W TRl S 41, BT & ffim S iz,

INHOREREZT, BRWEEEEESTIE, NI TY—ATI7=KNNI TV
—VEEER & Bk ERIER W E LCE 2 ZATH LD, 1,24V T7 Y= b
TS =NVT T2 RN U T — )VEEERIZ OV T, 2006 AEIZKET, 2008 HZ
JMPR Cilfli 11 ADI 235% & & iz,



I. REEICRLIBBROBME
I-1. [1,2,4-r)F7YJ—)]

JMPR &F} (2008 45) K UKEEE (2006 4F) &£, FtEICREd 2 Eafs
MR ZEE L7, (&1, 2)

KFEMGRER [(OI-1.] 1%, NU 7Y —AB0 3Lk 5 (M DRHES UC CTHEH
L7zbd (BLF THUC-RY 7Y —v) EWo, ) ZHWTCEGRI N, BERERE
K OREIREE X, FRICH D 372 0nGE131,2,4- N 7Y — VB L=, MEE
SEREFRTRAR LISRENT WD,

1. BPERNERGER
(1) v k@
SD 7 v b (—REMERES 2 JC) 12 14C- N U 7 Y —/L% 0.4, 48.8, 865.7 mg/kg
RECHERE OGS L, BEPNEM R E i Sz,
F 5% 168 IFRIIZ I8 D IR K O R RIIR 1 RS TV D,
1,2,4- 8 U7 — /UFE0 0TI S 4, 24 FERIDINICIZ & A E3 Rt STz,
W1, JRAPEME SR R OSERRR R B 07 &b 80% L HEE STz, (R
1)

F1 BRERI168FREICHEITARRUVEDPME (%TAR)

Beh B

(mglkg (K E) 0.4 48.8 865.7
P51 A3 i3 1k i3 1k i3
SR 93.5 90.6 80.0 92.4 87.6 91.9
= VPR 0.0 0.5 0.3 0.8 1.0 1.2
# 8.7 7.4 19.9 10.4 6.5 9.2
skt 754 0.8 0.6 0.8 0.9 1.6 1.3
HEtEE 103 99.1 101 105 96.7 104

(2) 59 +F@

SD 7 v kb (—#EHES 5 PC) (2 14C- kU 7Y —)L%& 1.0 mg/kg RE CH[AFE O
E L, 0.1, 1. 10 L <% 100 mg/kg KE CHARNEK L L. SMWIEPNEMR
BRSNSkl S Tz,

F54% 48 RFIZ I 1T D IR K OFEHHEIER IR 2 (RS TV 5,

8 O SULERIRN B 5-1% 30 ERE T, 9 0.1%TAR 23R IS HEE S vtz B
PERR B I TR CThH - T2,

RN G- 8 B4 RPN R IR 1T 55% TAR 12,3 H%1Z 1.9%TAR (238
L7, HONBRIZENIZE) —ITafm L, &5 30 BHICHRL O TR b mEm< (1.2
uglg) . BEEMI TR LK o7z (0.48 pnglg) .



&2 ®REZRBERICETHRRVERHRIE (%TAR)

B 5-#E FRIRN 5 s
&
(mig ) 0.1 1 10 100 1
7 93.9 92.6 92.1 93.9 91.9
3 3.9 5.0 5.0 3.6 5.4
Pete A5t 97.8 97.6 97.1 97.5 97.3
FHARTRE R 1.7 2.1 2.4 2.0 2.2
L E 7R 0.51 0.44 0.51 0.47 0.47

Fo. BEV=a2—LEFHALZSD 7 v b (RS 4 00) (2 14C- b U TV
—/L% 1.0 mg/kg RE CHIIR XX+ FEIGNES L, B RN TEm ek 23 S5 <
iz,

FRAR ST+ FE BN 5% 24 R CREH FISK 12%TAR, JRHIZ 60~
65%TAR K OFEHIZ 3.56~4%TAR 23kt <7, F7-MH/kIZ 14~18%TAR, H
LEIZ 6~9%TAR OEEPBO LN, (1)

(3) v +Q
SD 7 v b (—#&E#E 10 PT) |2 14C- U 7 V' —/L % 10 mglkg R CH[A)FE 1 &
5 U, B RN IE RN E i S 47z,
PR IERED 95.3%(% 1,2,4- NV 7V — L Thol=, (B 1)

2. SRR
1,24- N T —=1DF v kR~ A& HW iz 2w e i S i,
FERIIER IICRENTWVWS, ER1, 2)




&3 FtsUHBRERE (R

% LDso (mg/kg 1A ) - S
e B FE m ™ B S NTIER
SD 7 v b 5,000 mg/kg KREHK G-HET
g gpn | POOTDw=5.000 il
@ PR, MR —ARRRE D
" Wistar 7 » h 650 650 FAL PR ST
—PEMERESR- 15 T ’ ’ 1,250 mg/kg KELL F#& 5
BETILTH
v 3,650 M LUT-&RHZRe# e L
(PERI B OEHOR ) ’ AR
7 . .
666 MR LT ERHCER#H L
(L OISR ) PR BRI
PEE, PRI R E ., —RRED
; S i i A
W1star v b 4200 3130 AL, EEAMT ST RIEAE ‘
—BEMERER 5~20 T 2,500 mg/kg IRELL EFEERE
T LB
12354 JEIER ., BIHO B, o
) WEF, HZE, IEL, ¥
NZW vYx 200<LD50<5,000 FE. UL, #R{E, PRER
—HEE 2 T R .
2,000 mg/kg DL B G TA
FIFE
Wistar 7 » b LCs0 (mg/ m3) L
P 3 A Oyl < S A NF
oA —FEMERE 5 DT 2,050 mg/m3 L RFHC RS L
NMRI = 7 =% . .
3 S L& RN RLH7
R 10 I 2,200 mg/m L7-&rHcit# e L

3. BB+ REITXT HRIFER U R IERBREEHER
1,2,4- U 7 =D NZW o % 7 BRFE M K OVRz i g ek s 52 i
ST, EORER. IR U CHEOIRAITM:, BB I3 L CREE O RIITR TN GR
Sy
Hartley E/LE > & HW 7 ZERAEMERER (Magnusson&Kligman %) 7352
i S A, RIZEETH- T2, (1)

4. HRESERR
(1) 90 BEHESMSHEHR (v )
Wistar 7 v b (—HEERES 15 IT) 2z FAV 7R (1,2,4- - U 7Y —/1: 0, 100,
500 % 112,500 ppm : MISEERITIE 4 ) #5125 5 90 A MfarERER
LT YN TR gV s

10




&4 90 HEBSMSMEHER (Sv b)) OFHREERE

B 58 100 ppm 500 ppm | 2,500 ppm
R E R | K 7.8 37.9 212
(mg/kg IRE/H) | M 10.2 54.2 267

2,600 ppm G- HEDOMEME TR (MERESS 2 1) L OMKEHEINENS], FIFELE T/
BRMAR R MR I M OVIT EEHNRAE N5 58 0 DT 0 T MR & (MR &
% 500 ppm (% : 37.9 mg/kg {KE/H, M : 54.2 mg/kg KHE/H) THDH LB
bhiz, (ZR1)

(2) 90 HEEAESE/ AREEHERER (Sy M)
Wistar 7 v & (—BEfERES 20 PC) 2 V7268 (1,2,4- R U 7> —/1: 0, 250,
500, 3,000 K T* 1,000/4,000 ppm! : f{REREILE 5 &) HEI12X 5 90 H
[ S P E R F M AR R 23 S S A7z,

#5 90 BEERMSEE/MRESEHER (Sv b)) OFHREERE

BHRE 250 ppm 500 ppm | 3,000 ppm 1,000/4000 ppm
AR E | B 16 33 183 210
(mg/kg (KEH/H) | W 19 41 234 275

B EHTRD DN BmEIT AIIER 6 ITRSN TN 5,

HED 2P G5HET TSH OV 23D Hu725 (500 ppm A ERGRETHEZED
D) . Tk TullizGOEET R < FRBIREFT L LRO o7 2
Erb, BHEFHERIIEWEEZ O,

ARFABRIZF VT, 3,000 ppm LA E8& G-HEOMERE TARTEIINING], ik, EH)&E
Wb MRS M A ONT RN « AR R O IR BRALRR 7RI 2L E SR D BT D
T, EFEMEEIIMEME S © 500 ppm (HE : 33 mg/kg KE/H . M : 41mg/kg (KE/
H) ThorEEZBNT, (BH1)

A1 4 FRIX 1,000 ppm, Z D1 4,000 ppm TG I/,

11



x6 90 HEEZ[MEEE/MESEHAR (Sv b)) TROHONFMEHRR

B5RE

I

i3

1,000/4,000 ppm

3,000 ppm LA |

- R E NI

- TG K OVRERBE

- MEMRZE

- Jibdt et B m )

s BSOS ANVORA, AR R LD
Yt EPR. FEAE, Rk,
BITRM, A—7 74—V KT
DI ERD |, ST H B I8 D
B SEHE Y RO OTEK, B
PN

- BB K OV E S E S &

- RAEAPRSERHEZE ME (Aed . WERE.
I, FREPPRAR)

o /INIRELRR D ZE MR/ A

- REE GNP

]

- WIRD S fa St

- et B FRE D 52

c B3 AV, REET KD
Yt iR, AR, EiE. IRk,
BATRM. A—T 74— T
DIEE R, SLH BN T8O
P> SEGIEY RO S, B
g HE K

- TEEhE K O E S E ) &)

© RAGPRERAEA M (A, WERE.
St . FBEFRRR) 51

o NI 0D 2 M B AT

500 ppm LA T

mEAT R L

IR R L

§1: AEETROVNEG OB L LT,
§ 2 :1,000/4,000 ppm # 5 TITAEENRVD, FHORZE LYK LTz,

(3) 28 HREIHESHESHHER (YO X)
ICR v~ A (—BEMERES 15 PB) Z W= iEEe] (1,2,4-F U 7Y —/L 1 0, 50,

250, 500 K& TX 2,000 ppm : MAEIEITE 7 28) BEICK D 28 HREH AN
FEMERBR A TG S T,

x1 28 BRIEZ[MEFMEHER (YVR) OFHREERE

e 5-RE 50 ppm 250 ppm | 500 ppm | 2,000 ppm
MR E | K 9 47 90 356
(mg/kg RE/H) | i 12 60 120 479

2,000 ppm G HEORETREOEM, FEZERENRD b, M Tldksb
(B L 7e e AIEER O o T, EEMEEIIET 500 ppm (90 mg/kg R/
H) . MECTARBROEKEHE 2,000 ppm (479 mg/kg (AE/H) THDHEEZD
nic, (ZHR1)

(4) 90 BHESMSHERER (TVX)
ICR ~ 7 & (—REMERES 20 PT) & MW 7-iREE (1,2,4- R U 7> —/L : 0, 500,
1,000, 3,000 X% TX 6,000 ppm : fAEREITR 8 &) &HIZX 25 90 HH#H A
PR RRBR AN i S Tz,

12



x8 90 BRIER[MFMHAER (VX)) OFHREERE

5B 500 ppm | 1,000 ppm | 3,000 ppm | 6,000 ppm
T AR | B 80 161 487 988
(mg/kg KE/H) | i 105 215 663 1,350
BHEGHETRO DN EmEF AIER I ITRIN TV D,

6,000 ppm #% G-EEDOMERE THFIE D P450 IEPEIE N Y UDPGT {EMEDOEN R
#n. 3,000 ppm YL EEREEEOMERE T ECOD, EROD & O ALD 5O N A FR
BT,

AFBRIZF T, 3,000 ppm LA _EFGREDOHETIRER, MMt S & L7
MR 7 R b T ARRD LGRSO B AL, 6,000 ppm $ G- REOMECHRER, Mt
HE/DENRD LT T, EEMEEIIHET 1,000 ppm (161 mg/kg K&/ H) |
1< 3,000 ppm (663 mg/kg KE/H) ThHrEEZ LN, (1)

K9 90 HEER[MSMEHAER (YVR) TROON-FHERR

B GRE Vi i3
6,000 ppm - HE - PRER
- (REHINE, B =R - REH NP
- b Dtk Sk - Jibdits s E AR
S = e o 1]/ o T L A
3,000 ppm L | - ki 3,000 ppm LL T, TR L
- it skl B B

CREERTR b = ARRIMAE, RS
R/ Ve, RS ZE A

1,000 ppm LA T | BMEAT R L

5. £ERESHERR
(1) 2 HKKESRER (v )
Wistar 7 v b (—#EMEHER 30 IT) & AW 7-iREE (1,2,4- R U 7> —/1: 0,250,
500 & TX 3,000 ppm?2 : MAEEEIZER 10 1) K512 L 5 2 HABSGRI E
i 7z, 3,000 ppm #HGRETIE FiREMWI D+ G oo Taizo, FiBl

AL 250 K& TF 500 ppm 58D AR DM THOITZ,

2 AWM T D 0~7 H/7~21 BiX, #BWE LS — EEEINSE 5720, 2% GO MRIKIEETEE )
139/104, 278/207 K& X 1,666/1,245 ppm (2 U &7,

13




=10 2HARFEERAR (Sv ) OEHRAFAERE
e 58 250 ppm 500 ppm 3,000 ppm
\ 1 15.4 30.9 189
1 AN ™ 36.2 218
(mg/kg IKE/H) . JiiE 16.0 32.0
P 18.9 375

FHRGHETRO DN EEITAIER 1L ITRS ATV DS
BRI z‘ob\’C HE) T 250 ppm & GHED Flfﬁfﬁ@t%mﬁnﬁ%mm B 5
FMEIC R 2 VR I BB T 250 ppm A (P : 15.4 mg/kg
M@/Hﬂ%ﬁ%\ P i : 17.5 mg/kg IKE/H AR5, Filf : 16.0 mg/kg AR/ H Al

7=dDT, —

F1ﬁk§ .

18.9 mg/kg IR/ H AW) . JEEMWTI
D OIS T-D T, HEMERIIARRO 5K

IV oAz

BWTH AN
EmHETH 5 500 ppm (P X : 30.9

mg/kg AAE/H, P : 36.2 mg/kg (KE/H, F1/ : 32.0 mg/kg KE/H ., F1tf :

37.5 mg/kg (KEH/H) TH D L E 2 H 172,500 ppm K5-HEDO1ET R

MECEAREI . BERH O OB FED BT DT, BHHAE

RN,

(RS BRI S

250 ppm (P £ :15.4 mg/kg AH/H P #ff: 17.5 mg/kg (K H/ El .F1/:16.0 mg/kg

KE/H, F1H -

189 mg/kg (AEH/H) ThHhHLEZEX BN,

(=P 1)

11 2HARFEREHAER (S b)) TROON-EHMR
. BoP W R #cF, e
R B i i i
3,000 ppm | - PREEHANH] - (REEEIIEN S
- fidfset B | - AN B Rk
< ANIGRRRR DM | - NIk RRR D 2 M
/5% IEE5E
- K5 T - ZHREIKT
) - PR B E RN
W - EREEEM
- TEPRE
500 ppm FLHORSFHN | 500 ppm LA T EE | - EERS-HN R
LUk PERT L2 L - fiditfaset EEJED | - EBH D OB
250 ppm 250 ppm FMEAT - PREBGIME | 250 ppm EEHT
VI k R7eL 7L
- 3,000 ppm
jﬁ; 500 ppm TR L mIEIT R L
VSN
)

/FLIREMWIN 212G oNnh ool B2 R EE T,
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(2) REESHER (Sy M)
Wistar 7 > & (—#E#HE 10 PC) O4RgE 7~17 BICsEdHIRD (1,24 NV 7V —
Jb 20, 25 UM 100 mg/kg RE/H) 5 LT, AFMERERD Eifi =i,
AFABRIZBN T, WTNOE GO REMW) L ORE I & il 512 BE L 7= 3
PERT IR B2 o 720 T, MmN E & ORI TARRER O F o &
100 mg/kg RH/H TH D L Z 2 bz, A REITRO b nroTe, (1)

(3) RESHEER (S )
Wistar 7 v b (—#flE 25 JT) OIFIR 6~15 HIZHRHEIFE D (1,2,4- R U 7 V' —
JL 20, 10, 30 T 100 mg/kg RE/H) 5L T, HAEFMERER T iz,
100 mg/kg RE/HEGREIZBWT, BB CHERERINIS], JH R CIERAE L
DHERENED OGN0 T, TR EY N O E T 30 mg/kg K&E/H T
borrEZONE, (B

(4) BESHEER (Sv )

Wistar 7 v ~ (—#flf 25 PC) OILR 6~15 HIZoHIR D (1,2,4- RV 7> —
JL 0, 100 XU 200 mg/kg (RH/H) #5- LT, FAEFMRRD it S 7,

REM Tl 100 mg/kg (RE/ B UL LB GRECIREIMNIH (100 mg/kg A/
HCTIIEEZELRL) BNl bhiz,

JEUEClZ, 200 mg/kg RH/ B & 58 T84 72 0 AR RE08) . 100 mg/kg
{KREE/H UL BB GRECRE R E N O s B 0338 0 B, $£72. 200 mg/kg
REE/ B G C O ER L OBRIATE OF AN, 100 mg/kg (KB THH
2 H 3 HE N LT:O

ARBRIC BT 2 MEEMAEREIT, BE, B E b 100 mg/kg R/ H AR &5 2
%Mto(§%D

(5) RESFMHSER (VUF)
NZW 79 (—REME 25 PB) DOIFR 6~28 HIZHEHIR O (1,2,4- MU 7 Y —)L
0. 5. 15, 30 XU 45 mg/kg KH/H) #x5-L T, FAEBMERRD I S i,
45 mg/kg R/ A& GHEOREW) Tl EIR 7 B 2> bR L OYRE N
2338 BTz b BlTIER 16~24 BICUha L& aniz, £72, FEGHETE
PR e R, BSESNEIC T, Rie MR, EEORD ., SE, JRRE, &
H B ONFRIEDNGR D 5377,
FERTIX, 45 mg/kg IRE/H & 58 CIRIRE K IR (B/NMUE, BXE
e OGRS REE) D3R8 BT,

KRR T 2 EEMEEIL BE EIE & 30 mg/kgiRE/H & & 2 b7,
(1)
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6. BEBMHER

1,2,4- 8 U 7Y — L OMIE & AW IRRRE TR, T v A =— AL AK —
I FE RN 2 TS U2 BB (Hgprt A5 T) . 5 v 1 U oo Sakiiia
Ze I T Ge o IR B 5B 03 e S Tz,

FERIIR 12IRENTVD ERY, TRTRETH-T, (B

x® 12 BoEtaBRHRE

R PO JLPRIREE - 55 it R
Salmonella typhimurium
(TA98.TA100.TA1535 10~5,000 pg/7" V-F (+/-S9) a
IFZEIN TA1537 %)
ERAER | Styphimurium
, (TA98.TA100,TA1535 100~7,500 pg/7" V—b (+/-S9) =Y
n TA1537 ¥k)
e WaTges | T ANAAT =
st | TP 43.2~691 pg/mL (+-S9) it
a (Hgprt B&T1)
o =
il E RSP 10.8~691 pg/mL o

1E) +- 89« HHEMALRAAE R OFEFE T

7. TOMORER
(1) TR MOFVESR
1,2,4- 8NV 7Y — VDT A ha s U ESRICKTT AREEL R T A0, Ty
N PRI BRI 1,2,4- B U 7 — L% 105 mol/L TR L. 37°CT 48 FFfiE5#
%, TANTUL—NEORNT 0 RATa oRNHIE SV,
FORER. 1,24 N T — M E T e X —BIEELES R o, (B
fE1)

(2) Sy FMEERRBRZAW: /in vitroSBR

7 v bOEERIE (9.5 Bi) 121,24- VY 7Y —/1% 500 Xi 5,000 pmol/L
THLER L. In vitro CHAEBIENRKTT S LT,

RLPR 48 RFfET2 (T, DN B FEOEALS, B R | 3R X OMRHEiIE ORI E I NZ Brown
KO Fabio O HFIEIZ L DREA 27 U o 73 E i &4, 5,000 umol/L ALBEEEIC
BWT, IIEER, HEE, AEELORA a7 BNHEICED Lz, IBRo DNA
KNS X7 EEBIZEEBITRED bR o T,

AFRERIZ BT 5,000 pmol/L WLBERE CRREE 7o R BIEN RO b Tz, (/1)

16




I-2. [F)7YV—ILEE]

JMPR &£t (2008 45) K OCKEEE (2006 45) # &2, FEICBIT 5 HaRk %
MR EZEE L7, (B 2)

RAEEMGRE (0-2.] 13, N 7Y — 8% U0 CEH#ZLE-LO (BLF M4C-
NU T —VERER) BN D, ) B AW CE ST, ORI R O R 1
FRZWT 0 37205803 B U 7 — VEERRICHUE U 7o AR/ 53 FR R B QYR A il
FERRTRIK 1 L2 1RSI TWD,

1. BMERERSER
(1) 5y +@®
SD 7 v b~ (—BEMERES 2 PT) |2 14C- b Y 7 — )L fEERE %2 0.58. 58.6 K& O 1,030
mg/kg (KRB CHLEIRE OG- L, B RN Em RS FEhi S iz,
N U7 — UERBR TR O I S AL, 24 RERLANICIE & A ERit S iz,
F PRI TR T, 514 168 IFfE] CTIRH1IC 87.3~103.7%TAR, #EH(Z 1.2
~T7.4%TAR 23 &4, FRETIZ 0.8~3.1%TAR OFEENRD bz, HEf 3
B — NTHEZEITRD Ve o Tz, #&51% 168 R O R PRIEERN G | 1ZIE 2 E
DIt E2x b, (B#R1)

(2) 5y FOQ
Z v b (—REMERES 2 JT) |12 14C- Y 7Y — LEElE A& 0.58. 58.6 & TF 1,030
mg/kg RE CTHERE O #E L GEMAH) | IRPEOFRE - & EalBR F2hE
S,
AL S N7 — VEERRIT, &R OPERNCBAfR 72 < 24 RFLAINIC
RAIPICHEE SN2, RPOTFEBNE N 7Y —AE R CTh-o72, (BR1)

2. SRR
KU TV —VFERD T v k% AW Atk a5 2 i S 7,
FERIIE 1B ITREN TS, (B 1)

x13 [ESMHHBREE ()7 V—)UEEL)

oy LDso (mglkg (KT) R
o B tE m m BlE2 S AUTIER
_ PR IR e, ARERZEH N
g8 SD 7> b >5,000 >5,000 | P
M H = =
. A f‘ b b
e 8 FEL {2 L
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3. BRMEEHER
(1) ABHESESERER (v F)
SD 7 v b (—HEMERER 5 V) 2 W= IREE (N U 7 — LEEEE : 0, 100, 1,000
SO 8,000 ppm : MRAEREITR 14 ) & 510 L5 14 H M arEEERER)?
Tl <7,

14 14BPBHEEZEHESERR (Sv b)) OFHBREKERE
& H-RE 100 ppm | 1,000 ppm | 8,000 ppm
R AERE | K 10.6 103 788
(mg/kg KE/H) | i 10.1 97.2 704

WTNOR G THIRGIZ L D EITRD DR - T DT, B! Ttk
&b ARER D e & 8,000 ppm (4 : 788 mg/kg (AE/H ., M : 704 mg/kg 1
H/H) ThriEBxonlk, (1)

4. B=EEHER
U7 — VERRR O & W TR IR SR A R, ~ U R Y o ERINE &2 v
ToATHEZSIR A TR L OV b U U RERHIIE 2 F O T2 e R BB 3B 23 S8l S vz,
FERIIR I RINTWAHEBYD, T _XTREThoTz, (B 1)

& 15 EinEERBRHEE

Ny SES SRR L - P55 i
S. typhimurium
. (TA98, TA100,TA1535
L TTN
BOROSES | rA1537 ) 20~5,120 ugl7" -} it
FEscherichia coli
) (WP2P, WP2P uvrA ¥k)
in
VILro | &% 7- 224K
f;{ﬁf 2 = R LR (L5178Y) | 0.0801~1.27 mg/mL (+/-S9) i
75 SRR
Yo A L
;:t%%{zfi/\ T N RS ) 0.318~1.27 mg/mL (+/-S9) =34

1E) +- 89 : fAHHEMAL R F R OIHEFE T

I-3. [FIT7YV—MLT7F5=V]
JMPR &£ (2008 ) K UCKEEE (2006 4F) %3, FIECBT 2 Eafl%
i RAELZ, (B 2)
FrEEmRAR [I-3.] 1%, FUTY—LED 3L M DRFEL 14C THEHE
L7zbd (BLF TUC-NY Ty =T o= &), ) ZHVWTERINTZ, K
FHREIRFE L O B 1L, BRI DN WERIT N 7Y — AT T = TR L
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Too AW 3 BRI PR B ORISR ISR 1 RO 2 (RSN T D

1. BPERNERGER
(1) 5y +@®

SD 7 v b (—REMERES 4 PL) 12 4C- R Y 7Y — VT T =2 % 0.5 KOV 50 mg/kg
(RECHLERE D85 L, BN EM R E i S 7,

Peht% 24 BRI CIE L AL (M £ 96.1~97.7%TAR. #ff : 92.0~99.0%TAR) 7%
PRFCHERM S o, 514 168 Il D FEHHEMERIL 3~T%TAR, FERF ~DHE
X 0.5%TAR Aiifi Ch - 72, 0.5 mg/kg IRERGHETIX, ¥ 51% 168 K] THHL
M~OFRRITFE O bILT . 50 mg/kg RERGHTIX, IR, Bk Ok
112 0.022 pglg LA R BT, RO FERNIREALD U T — LT T =
T 86%TAR FBD HiLT-, F-IRHIC 2 IO S, FnE il
IHHEED 72~86 KT 8~19% T 7=,

F 7. AR THE L NP & D CTHEIM TR OGE R E - E BRI E
it A7,

RHCEH D 69~89%TAR K OEF D 1~2%TARIZ NV 7TV — T T =
THY ., JRFPD 8~19%TAR K UFEH D 1% AL T & F/LFHER (N-acetyl-
D,L-triazole alanine) T&H -7z, (B 1)

(2) v +@

SD 7 v b (—BEERES 2 P8) (2 UC- MU T Y — LT 7 =% 0.56, 54.4 KN
993.7 mg/kg RE CHRRE OG5 L, BMWANEMRER N S iz,

FHEPEIRR I IR T, Fe51% 48 BRI TIRHIC 87.4~97.4%TAR HE X4,
3K 55 168 B C 6~18%TAR Hitt X 7=, $&5 168 Kifif1% DAk
BRI o T2,

F7-. ARBRTHOLNZHEIEY &2 AW TR P OREEE - BRI S
iz,

PR D 82~93%TAR K V#EAF D 1~2%TARIZ NV 7V — LT 7 =T
HY ., 183~30%TAR ILT £ F/VFHEIR (MNacetyl-D,L-triazole alanine) T& -
eo (BZH1)

2. 2ESEHER
]\)7/‘__/1/77 /®7/ ]\&—?ljx%ﬁﬁl/\f_u ifﬁi uﬁ%ﬁl%ﬁﬂjéﬂf;o
fRIER 16 IS TS, (Bl

x16 D[ESMHEHABRME (RIK)

B B L?ﬁg (me/ke ﬁ“@m B SR

5%
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Wistar 5 o I S, R, PR G)E,
—E;t/;é% ; or >5,000 >5,000 | Bk
: FET- 72 L
BN Wistar 7 v b
‘ >2.000 >2,000 | FER K OBE A7 L
R 5 T FRE OIS
NMRI ~ 7 2
A >5,000 >5,000 SEIR K OB 72 L
B 5 i f

3. BRMEEHER
(1) 28 HHESMESHERER (Tv )
Bor:'WISW 527 » & (—HEMERESS 20 PT) 2 HWcmidilkn (R 7Y —u 7
T = :0, 25, 100 X1 400 mg/kg KH/H) 52K 5 28 0 EMEREMER
BN FENE S a7z, —HES 10 PCiX 28 H o EERBRICH W BT,
400 mg/kg AHE/ A & 5-HEORE T RFE & Y Cre DI NI JRIREE DK T
MR HAVTZ DY, BHR OB 00 A K OMth o IR A I B L IXER D &
Mol EnLEMEFT R EIXEZ bNRo -7, F72, 400 mg/kg {KE/H
B GRE DO ME TR K OV EE & SEEINASER O HaL72 25, IR ERMAR A0 A KON
WAL ZBLITRO bR o722 e, AT R EIEE 2 SN ho Tz,
B 5B U 72 BT BT O DI o T2 D T, MM R IR & AR BR
D & 400 mglkg KE/A THH EEZ2 DT, (B 1)

(2) 90 A ESHESHEER (Y k)
Bor'WISW 27 » b (—BEMERES 20 PB) ZH W2 (R T Y — L7 7=
> 0, 1,250, 5,000 % T* 20,000 ppm : MIAERETE 17 ) KEIZED
90 H Rdi A MERER 2N I hE S 7=,

& 17 90 BREIBEAMESEHGR (v ) OFHREKERE

R 1,250 ppm 5,000 ppm 20,000 ppm
MR | B 90 370 1,510
(mg/kg (AHE/H) | M 160 400 1,680

20,000 ppm £ 5-FEORET TG, Bil X QLA IRFIREN, £7=. 5,000 ppm LL
GO T TG A EICED Len, Z{bOREN/ SN &, —mEo b
DIZST=Z & K OMEEBEIMIHENICER T 26O Th o722 Enn, mMEATR & 1T
EZ DR o T,

AFRBRIZE VT, 20,000 ppm #FGREOIETRERININHI 280 S, METIE
B G ZBEE U 7= AR O R o 7= ¢, EEFEMEEIIMET 5,000 ppm

3 KHILEHEBEALEREL VD,
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(870 mg/kg KE/H) | METARKER O & E H & 20,000 ppm (1,680 mg/kg (A
/H) ThHdHEEZLNZ, (B1)

(3) 2;:BMESHSHEER (Sy ) <B8FEH'>
Bor:WISW 27 v b (—#HE 10 /T) W=k (KT Y —AT7T7=2
0. 3,000 %7 10,000 ppm : €iLE40 0, 448 T 1,490 mg/kg (AE/HIZFH )
BeHz X% 2 A AR ERER N i S Tz,
P 5 B U 7= T RIERE O SR o T D T, MR IIARBR O i s
#TH5 10,000 ppm (1,490 mg/kg (KHEH/H) ThHEEZEx bz, (BR1)

(4) 90 BHHEA[MSERE (4 X)

B 7V R (—BEMEER 4 V0) 2 FHWVZIREE (R Y 7 — L7 7 =210, 3,200,
8,000 & Tr 20,000 ppm : FRIAEEEITE 18 M) HHIZXL D 90 HHH S
PERRBR N FEhE X7z,

20,000 ppm $5-EE O TEHREHMINHE 23380 H AL, HETIIEGICEE L 725
PERT RUTRE O B2 o T2 D T, Mg M 3 CAREBR O & & TH 5 20,000
ppm (850 mg/kg fKE/H) . M T 8,000 ppm (345 mg/kg fKE/H) ThHDHEH
bz, (BH1)

& 18 90 BREBZAMEEHER (/1 X) OFHREERE

i 3,200 ppm | 8,000 ppm | 20,000 ppm |
TR AR | 144 322 850 |
(mg/kg {RE/A) | M 150 345 902 |

4. HERESHESER
(1) 2 HAREHREREE (Tv )
Wistar 7 > & (—BEMES 15 PE, 1 30 V8) ZHW2REE (R 7Y —A 7T Z
=:0.500, 2,000 KT} 10,000 ppm) £ 512 £ 5 2 HARBGERAER 23 I S hv 7=,
HENW) Tl BB U2 3T ISR O b e o7z, IREIMTIE. 10,000
ppm FHHED Fi THREING L O FREIRE &R Fop CRIERE&EORD
MR BT O T, MEEME I BN Tl & b ARBRO RS HAETH 5 10,000
ppm (929 mg/kg IAE/H) . [EE# T 2,000 ppm (192 mg/kg (AHE/H) THD
EEZ LN, BHERICKT 2R BT O o, (B

(2) 2HEHARERR (Sv ) <SEEH>
Wistar 7 > & (—#FHES 6 DT, Mt 12 P8) ZHW/ZiREE (RU 7Y — A7 T =

AT EREDOIZOOMBRTHY . HEHFL 2 A BN ENLBEER L L,
P ARRBRITEVEDS DI T BEERE LT,
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> 10,150, 625.2,500 %X 10,000 ppm) &E5IZ XKD 2 HARE SR /Y H i X
i,
BENY CII 5B L 7o st IR bive > 72, 10,000 ppm & 5-##
D RENY) TIRARE NGB D i, FRETIEREE B ROIEENED 5NTZD T,
MR BT H B CHEEE bARBROKEAE TH D 10,000 ppm (1,000
mg/kg (KE/H 6) | IEEM T 2,500 ppm (250 mg/kg IKE/H) . BIHEREICK L
T 2,500 ppm (250 mg/kg (AE/H) ThHdHEBEx LN, (1)

(3) RESHEER (S )

Wistar 7 v b (—H#ElE 24 PC) Ok 7~16 HIZHEIFE D (R : 0. 100,
300 &Y 1,000 mg/kg (RE/H) #5651 C, AR LM I,

REENY) ClIf& 5B L= B IR o ive o7z, R Tix. 1,000
mg/kg RE/HEGHETHE 7 SHERRSSE BLIEE R O 13 MokEE(LEZiE, 300
mg/kg RHE/H UL R G-3F TR ZEE OB LB IE 15RO b7z,

AR BT D EE &I I EY CARARBRO RS HETH S 1,000 mgkg &
#F/H, BT 100 mgkg (KE/H THDH LBz Hiviz, BAEMETRD San
o7, (BHR1)

5. BRizEMEHER
R TV —T T = O A IV 72 DNA BB K IR 2SR B, 7
A= ANRAL R (VT9) % TBE TRE R, ~ 7 A
Fo (BALB/3TS) % /U=l EEIAMER, ~ 7 A L UF & £ Z— A ALAL —
Ze N T/ MZRRBR S FEhiE S 7=,
MRITFR19ITTRSN TN D LB, TRTEETH-72, (B 2)

& 19 BoEtEBRHRE

R BIES R - 55 (B
E. coli - ™~
(pol A+, pol A1) 62.5~1,000 pg/7" V- (+/-89) =3es
DNA Bacillus subtulis e ~
1 R (H17. M45 k) 20~1,000 pg/7 (27 (+/-S9) 2
in
vitro BN is i) 80~10,000 pg/mL (+/-S9) 3
IR ek S. typhimurium
N (TA98., TA100, TA102. | 20~5,000 pg/7" V= (+/-S9) G
2 SRR
TA1535, TA1537 #£)

° SCHRIZHES P SR ok g (2 3) . LLTRC
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R LIRS JLBRIREE - 5B i A

S. typhimurium
(TA98.TA100.TA1535
TA1537 ¥) 313~5,000 pg/7 V=t (+/-S9) 3
FEscherichia coli
(WP2uvrA £)
S. typhimurium
(TA98.TA100,.TA1535 20~12,500 pg/7" V- (+/-S9) e
TA1537 £k, TA1538 ££)
BAR T2 | F v A =— AL A% —ifl | 500~10,000 pg/0.1mL in water i
7 BB fid (V79) (+/-89) =
BB T2 | T v A =— ALK AKX —H ) "
A ¥ (CHO) 500~10,000 pg/mL (+/-S9) i
MR B | ~ o AR : &
Wi (BALB/3T3) 62.5~1,000 pg/mL (+/-S9) 2k
NMRI « 7 2 8,000 mg/kg 1A o
(PCHCARHY) (HL[alRe ¢ 5-) -
|k CBCF1~w =% 2,500, 5,000 mg/kg {AH .
vivo | MEFB L ) (R 5) e
F ¥ A == RANBAL — 5,000 mg/kg (K H b
(PCHAR ) (HL[alRe % 5-) -

1E) +- 89« EAHEMALRAAE N R OIEAFE T

m [FY7Y—ILRIEEWY]
INFRHRZ LT, N T =V RIbEMOARAFERICE L TSN -ERE
L=, (B 4~7)

1. Z0aAFV—ILORESEREFERICHTILF/ A VBREHBEEROER (in
vitro)

SD 7 v hOEEM (9.5 Hili ; B (1~3 {KHi) ) 7=ty —L% 125
uM L <iEy b7 —/v% 200 pM OJREE T, ULFEHRED 7 )V a ) — L
N7 — V&G CER L., in vitro THETTEME MG ST,

JLPR 48 WEfRITZIC, DNEREEDOER, FEE ., BHE R OMEE RO R E L NZH O
WAERNDBIEZ SN, ¥ N7 — VBB ORZEORE IR LR TH - 72,
T3 — VBB CIIBE R O BB PR b, Tra Tty — KR
¥ N T = VOB T, (REBOABERBDPERD Hiv, 7va Y — L H
MALFREE TR DR ORI 5 BT 0o 1=,

F7o. BEERBICEIT D RE ORERIT, MEEEL OV N7 — VALEEECTENE
N 2.7% KN 0.0% Th->7-DIZxt LT, Zad ) — LABREETIE 72% Th - 7=,
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T AT =BT A REITTICE — LU WS IR b, Tvat Y
HN&U/%7Hw@ﬁ%%ﬁ#Ti\7»:%/—W$@%@ﬁfmﬁ%mth
AL & WHEA S O B DR AR UT-23, G858 & DI H O R AERITEB(L L7
NoTz,
ALER 60 FRRM AR DE Yt ¥ TodL, 7V 3 — VALEREE Tl fhik
FERZAEZRD =N, T aF ) — )L RO b T — L O PF R C Ik IREE
ERIZETHHoT=, (PR 4)

2. ASAV=ILOIVAERV=7 F)EOREREIZHT 51EH

N T Y= LVRIEEMTHDHZ Ty —L (CYP26 PREH) ZHWT~ 7 X R
KOR=U U ROFEREFE I kT DIEAN R ST\ 5, B4R L Thxl KM
D~ 7 AR(9.5 Bilin) & W= 7L & A 5 PCR OFER., Thx1 KIBRLD CYP26b1
KON CYP26c1 DFEBLEITBF AR TR LTz, E72, WHEAR (9.56~10.5 H fiin)
7= CYP26al. CYP26b1 Jx X CYP26c1 O in situ/~xA 7V XA ¥ —a v
AT NT Y, Thxl REFRID CYP26al. CYP26b1 KN CYP26c1 DFEBLILE
RN LT LT,

AT a Y — )V E A%, 24~48 Kl INT-=U NI R (A7 — 10 XiZ
14) TiE, BEEFEHEOKE, NER, BEHEOH O R OMHIES O K, AR K
B, DIEAEER R, DIEEERESE SR b, 2N 0RE D% IX Thxl K
BRI~ T 2L OMRBEIZR VT ) A VR T SR CRIAEE ST,

2T a ) — )V LI RICEB W T, VT A VEEEKEESE O Raldh2 DR L&)
ERUE, 72, VF A VERALEL L2 IRICRB W T, NIREK IR D Hoxbl
DFEBLNTFHEH S LTz,

Thx1 KR~ T AZH1T 5 CYP26 BER DR R EORENS VT /) A VR
2 &> TR S D IERERA O BN, Thxl OMRERIMOBRIZEFST D
EDOERHN XS N,  (BHE5)

3. LF/ A VBORERKIZET S CYP BERFMHOIER

C57BL/6J ~ 7 ZADIEHE 9 HICLF / A U EiEZ il 0 (0. 10, 25, 50 K °
100 mg/kg fREE/H ; Z £ 0, 29,000, 72,500, 145,000 K Tf 290,000 TU/kg &
H/ACHY) &5 L, 1. 2, 4, 6, 12 KO 24 BRI R O SE 2 BR B, 5 L
IHIER 18 BIC & & L CHRIRZHH L, BHEEE L O R S SR I S Tz,

SHE AT KR 25 mg/kg RE/H DL ERGH TR O b, HERICHBE L TRFE O
RENSHEML, THAOCOEZEEOREEASARIZHEM Lz, DIEOREIL 25
mg/kg RE/H U LR ERETRD D=2, FHEL L EFIBEORAELRIK 25%
T EFEREMEIIMER TE 2D o 7=, 50 ma/kg R E/ B DL 358 T/ NGERRIE TR A3
100 mg/kg {RHE/ A B 58 CRMAR, XITHIE R OWIROKIE AR bz, (&
i 6)
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U T = VRAGA T S D in vitro BRIk U CHETTTRMIAER R H 0 |
PLEEMNED N Y 7 — b &M OMESFEMHEER 3R CYP BHEICBIE L, 3k
BI1X, SMEVED trans VT ) A VERERFBRICE DL DO LEFRIETHD EE X LN, Bl
BINTRENLT ) A VBROBRBIZED O MO THE L TWaZ b, L
F ) A OB 5T 2R E D CYP26 BERIEMEN U 7 — b EMIZ L Y
Bl L, VF /A VBRI L DR AGRRRICHBEMNICEE L b0 B 2 bz,
(R T)
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T3 b DL ITE RN, BIRETEHEONTWARIFERIEANE Db D
THY, N7 Y= VRERELFMT HEOSZEE & L TUIFMHFRETH 5 &
Wr L7z,

UC CTHEER L7 1,24- YT Y —, NUT Y= VERRE O N T — T T =
Y DTy N AW TEANEMRRBROMS R R ARG SN 1,24- 8T Y — )b,
NUT = VRN NN U T =T T = AT NI S v, 24 B LANIC
T EAERPRES N, EEARPEIRITRE T WINERIT < LD 80%TAR
EHEE ST,

BHERBAER NS, 1,24 N T — N EHIC L DE L LT, EICER (TR
= Z/ME P EERED) | %E%mmﬂﬂmb%hto7/k%%wt%$
BRIV T, BEW IR EIEININH 23580 b HRICB W T HHE RO A
BEHEEVEIN, BASEROEIMA O B, 7 > M &Mz 90 H i M s/t w i
PFE BRIV T, R, Hd%%xTEE;aﬁid>\ FINIRERRR D ZEME /RS ARAH AR R RRAEZS
PEENRO b, BlamlhiT@Bo ool

NUT =T T = 52X DAL U CREE MG 23F80 D03, EhH
RS DR AN R OBREEITRE D bR o T,

U T = AEEEEER 5BV T, B o ER O ITEEEE S E D, AT
OB T,

2 FEAMAR BE O RIS R M OV SRR I 31T D M ESE IR 20 IRS N TV D
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x20 BFHRICBITHES

HE (1,24-rU7J—I)

o B b5 M B (mg/kg (R E/H )Y
Bl | R (mg/kg K/ H) JMPR EPA BN EETRES
S |90 Hf |0. 100, 500 . |% : 37.9 e - 38 1t - 37.9
AN 2,500 ppm M 54.2 M 54.2
m Pt #E:0,7.8,37.9,
Bk 212 S A+ S EE BN | BUEEE « (AR EE B DB | ERE - (AR EE HE N )
M 2 0,102, e %
54.2.267
90 A4 0,250, 500, |Xf: 33 M - 16 % : 33
fAME 3,000, W ;41 ;41
fh % 7% (1,000/4,000
PEFBR ppm | MERE : ASEEH I | MERE - TSH 8055 | MERE - (R EHhnHm )
10,16, 33, | % E
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234,276
2 £ 10,250,500, BlEM BENY) BENWY)
2 5E 74 (3,000 ppm* P — MEREE - — P —
B Pt — Pt —
Pt : 0,154, |FiifE: — PREILY) Fil . —
30.9. Fode . — MR - 19 Fof - —
189
P M : 0.17.5. |REW BHHAE : 15 PRELY]
36.2. P % : 30.9 P ## : 30.9
218 P iff : 36.2 BlEhY) P iff : 36.2
F1lf : 0.16.0. |F1/ : 32.0 e - AR EE BN | Fa g : 32.0
32.0 Fil : 37.5 il JER R B el | P - 37.5
F. i : 0.18.9, 5
37.5 BENY) BENY)
o RN | \REMW - (REWD . | BRI
e - AR o ik BB | SRR
T
IREhY IREhY
BT R U | BHERE - RER T T RS L
7% 4 72(0.25.100 RE. BBIE - 100 RE. BBIE 100
e
kbR RE, BRI RE, FRI

BT R L
(1 Tﬂ:/ EE RPN
72

TR L
(fEaFFEE L5 &
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. Pe b MEFEVEf (mg/kg AR EH/ H )V
Bl | R (mg/kg K/ H) JMPR EPA BN EETRES
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fEW AR RERINISIE (R KR E
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Ji LA B ko Ji LA B el
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# MR HE : 0,9.47, BERE - RE LA
B 90. 356 M R M REERA M
M : 0.12.60, | wIERT R L M AT R L
120,479
90 H# |0.500. 1,000, |#E : 161 MERE - 80 B - 161
M 3,000.6,000 | : 633 it - 663
= R ppm MR -
Bk 1 0 0.80.161, |MERE FEERE RS | M
487,988 Jibdite et B B Jibditte et 2 B0
M : 0,105,
215 . 663 .
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X % A 7(0.5.15.30, 45 t@ﬂr@ 30 t%ﬁ% 30 l@ﬂr@ 30
e fRIE JeIR fRIE
RO
REENY) - WESE, INEE | REEDY) - WRAE, FRER | REENY) « JESE, (KEE
HE ) SR tﬁébuﬂnﬁ%ﬂ%
G ﬁb%{@/ﬁa JEVE BRIV ER D | M VR - IR AR
b RIS IR AT
1) R/ hEERTED b BT R AT LT,
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20 BHBRICHITHIESEEE (MJT7Y—ILWLTS=ZRU MY 7Y —ILEEE)
e b 5 S (mg/kg (K H/H)Y
DAL | P | mgicg e/ ) JMPR EPA BB ETAR
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2 5l 3%(10,000 ppm 1 : 929 1 : 929
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