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E®

MY T Y-NVREBERTHS [A b2 —n) CAS (No.125116-23-6) 1Z2W\T,
A RERET MY R L, 2B, 4H, BPMEDRERER (hE. KES) | Bt
VEMBRERER (20T, TAIWS) | RAEFEERER (DY) RUGEZEERR (5
v ) B ICER S,

IRV RBREARL. BENES (T v b)) | EDENES (NERUBRDPA) |
e, TAalEE (Ty b TARVYX) |, BUEE (Sy bPROIX) | &
BAME (Zy PRU=TR) | 2HREFE (v M) | BEEE (Fy PRETTF) |
BIEEMEORBREETH B,

EEMRBERND, A baF YA REC I AHEX, FiomiK GRMER/INERKE)
RO (FFHEBEERSE) KB b, RFEBHRUERICBWTHIEL 2 58EE
MEERR D bR o7z, ,
 BRAMRBRICBWTC, v U A THMBEEFOEMATRD b, BERFITEE

BHEAN = XL LITEZEL, FROFBICH =V BREEZRETHZLIIFETHD &
EZZ b, '

Z v bERBVWE 2 IHRERERERIZRWL T, 8 P RO AR OER R U4
BREEARRD LN, Inbid, 1T A P UA—VIBERTAREICLY, B0
SOBIECHHRENS  EE- ShitbDEEZ Bz}’w‘_o

ATERAEFBURERIC OV TIL, BEEMFESICRE SN ERERETME Oz
THRIT—F T ITN—TIBVTRF S, TO LBl &,

Z v MERWEREBHRBRICBO T, DEFRIEESOED TN KB, BiE
FREZRBO BN, 72ROV ERABHERBRICBW L, AEE, NBRE. BK
EEERRH LN,

7R RO RABERBRICIE VT 10 mgkg AE/H TR b BIRIKGER
BIZOWTHL, 1 DORBOLOHETHY, i, MOBEEOFEE T 10 mgke &
BB LV LEVREBIIBWTHLRERLTWRWVWI Enb, BEFRTHD LHET LI,

KREEZBEBREFRRCSVWTHWTN L BEMCEEREETIAE TR LN
Tro U XERAWERAZHRBRIISH TS RBRBRER SNZR, WTFhoRBRIZRWNT
HAKTIERTE Uiz, £0EL IRECEERSRATIHETRO LN, 10 mgkg &
H/ AU ETOKFERBRICOWTIIRERSOREBICL DD LHEEINT, 53R

BE LR, VHXORBRBICHT52EZHRIT 2 mgke $B/H ThoTe,

C BRBROERMERD D bR/MER, VIR BV RAERERBRO 2 mg/ke KE/A T
ol b, THhERILE LT, Z2f3 100 TB LT 0.02 mg/ke AE/RE—H
ERGrARE (ADI) XRELS,



1. HERSREORE
1. ik
A

2. HFYRSO—BAE
g A baky—n
¥4 . metconazole (ISO 4)

3. {Lf
IUPAC
Fn4 : (1RSS5RS;1RSHSR) 5-(4-7 sy Pn)22-PAFN-1- (LH124
“FUYTS AL AN AT T AR F )=
W4 : (LRS5RS;1R855E) -5-(4-chlorobenzyl)-2,2-dimethyl-1- (1LA1,2,4
-triazole-1-ylmethyl)eyclopentanol
CAS (No.125116-23-6) ' \
g s (x) -5 [@-7 a7 == AFN]2,2- Y AFNA-1-(1H1,2,4
“RIT =N AN ATFA) T a X F ) =)
4 (%) -5-[(4-chlorophenyDmethyll-2,2-dimethyl-1-(171,2,4
-triazol-1-ylmethyl)cyclopentanol

4, 9FR
C17H22CIN30

5. ok
319.8

6. AR
Ne==r
=\ - / /
;‘c HO’I/-, GHI._N/\/N ot . _.\\\cﬂz—"'N/;;\N e HO"»_ c“z—N\\/" e He. _.\\‘%—N\/N
" .
PN PG PO PONG -

{+)-ArDFV—lb-trans e NN - AaFS——cis (-)-AboFV—lcis
(1%, 5R) (=T gy trans arsS (1558

!

7. BROXE
A b —id, 1986 FICAPHELETERAESE G TStz L) kv
R INE NI 7Y -ARRERTH S, FASEIERO N IAT o—VERRK
BIRIZBWNT, 24 AF L e Fag ) 27—V OAFUEERETAZ LICL

10



D, BEOEEREBEREETS, A oY —ASFRDL 7 a0 FAR IR
WM 2EDFFRENRD Y., 1B 5REL 18 5SRITBEHR trans EORER,
1R, 58k E 18 SRR cis BDOREE L R>TWS, A MaF Y —/VREE
cis 5% 80~90%. transfk% 10~20%&H LT3,

AraIFS =i, 7FR, AXV R, P4 VR EORRNERCEE, PREEK,
77V AFEERE 80 BEEETRFSN, IR RERIERSNTEY, H
ETH 2006 FI/ME, DA E DEERRIPRBESRN 2 I TWa,

SE, BERFECESGERIEKERRE (KRE. MESE) RUMvR—FRLF
AREOEF (20T, TAZIWE) RiashTna,
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I REMICRIBROBRE
A b= cisfh b trans BB FEE L. BN FEFERERIEET D8,
Bz TA bbb =) LELEEGIT asEFEIEL trans 5 IF0IRESD

2T

EIOEMRRILO. 1~411X, A P F YA 7 u_UFNE 1 UDRESL 14C
C TERLIZLO ([eycr4Cl A by —n) BRORY TV — AR 3R UNS L DRE
 UC CEZLEZLO ([ti-4ClA baty—n) ZRAWCEEIN:, FEEMR
BT DHRRER 110, BESERRE TRV b RE—K (cs/trans )
ER2ITREINT NS, BARERERUVREEEIIMIY BR2WEEA haFyY
— VTR U=, NI R R R EESERAIAK 1 RO 21283 TN 3,

*1 FEEGHEEBRTHEVSHIRRE
B E = A EEERRERE (%) cis/transth
[eycuClA b=t —n @ 99.3 79/21
[eycClA bty —n @ 99.9 79/21
eyeuClA b= —n @ 98.8 85/15
[eycUClA b=ty —n @ 98.2 100/0
leye4ClA b)Y = ® 99.4 100/0
[cycuClA bty - ® 99.4 79121
[eyc4ClA b/ —n @ 99.3 79121
[tri-uCl A b= — >89 >99 /<1
[eye-4ClA by —n @ 96.4 84.4/15.6
[eye-¥ClA RV —n @ 99.0 78.5/21.5
[eyc#ClA b/ —n @ 96.1 86.5/13.5
[tri4ClA haFy— @ 97.0 82.3/17.7
[tri-UCl A h == @ 99.0 98 /2
[tri-“ClA b= —1 @ 96.1 83.4/16.6
[eyc¥ClA h=Fy—1  ® 98.0 84.7/15.3
[tri-4ClA F=H+/ = @ 98.2 81.6/18.4
[tri-M4ClA F =2y —n @ 99.0 81/19
ftri-1C] A h =/ — 97.6 85 /.15

¥R YT Y= LD A FAORSEC 80 BERCESE

12




2 EESHERSECRAVOIRF—RK

FiREE cis Arans .
R @ 79.8/ 15.59
IRk @ 83.7/13.7
R ®" 76.5/18.02
g @ 83.13/15.86
J0 S ® 85.7/13.9
Jj8ES ® 96.9/<0.1
JF4E @ 91/0
Rk 0.3/99.7
Rk ©) 83.7/16.3

D : GCHEILL2FLINORERE, csfranslbid 81.86/14.95 ThoTz,
2) : QCHRIC L 2F 0T ORR. cdirans i 80.80/15.30 Th oz,

1. BERESRER
(1) TR
@ MmeREHR
Fischer 7 v b (—#MELEE 3IE) 1Z[cyc-4Cl A b = — @)% 2 Xik 200 mg/ke
FEOHAECHERENKZRE L, MFREHERIZOWTHRSERT,
SR ERITE T 2 MIEPEYERER SF A—F IR I XFEIN TS,

#3 MIEhIEIRESR S A —4

BER (mgkg FEH) 2 200
1R O [ " e
 Tmax (hr) 0.25 0.25 4 4
Cmax (pg/g) 0.25 0.19 16.7 16.6
Tie (hr) 20.0 338 24.6 34.1
AUC (hr - pg/e) 4.50 7.23 871 787
@ Wiy

R FHEERERR . D@l LB BH., R, F—YBREEOI—TRA0E
b, BRI TR & 96.7%, TR LY 868% LEHENK, (B
f&3)

13




(2) o

Fischer T v b (—BfRES 3 IT) [eyc-UC] A b2/ —1@% 23 L < 1% 200

meg'kg BED AR CHEBEIRORE Xidlcye Cl A b=+ —1@% 2 mgkg K&/
BORET 14 BRRERATRS L, ARNOHARBREERINE,

EMBPOBRBHBREIIFR 4 IR EIN TV S,

(L1 4~6)

£4 FLBBIPORBHSERE (1e/e).

M Trax 3

5 70 BHE% 2

5 3] &

FriE(.31), BIZ2.11). BiB0.44), At
(0.23). E0.16), BETEA0.14), F
RIR0.13), Mm#%0.12)

BIEQ1.77). AFiE0.13),
B (0.04), ¥5E(0.04),
fii(0.03), £ifmi#%(0.02),
PR Ek(0.02), Mmif(0.02)

FiER(4.99), BIB(3.19). BE0.75), i
(0.49), Lf8(0.38), hK(0.33), BTl
(0.32). PREE(0.31), FURIRO.29), HEHA
(0.28;\ Pi(0.23), MopR(0.19), MmuifE
(0.18

FPi(1.19), BIBF(1.05),
1M #%(0.04)

RERA(337). ATHR(138), BIE(124). B
(74.2), BiZH(71.5), B(66.2), Ali63.7).
D#G8.9) . B TFEMAG2.0), BRE
(L7, MEEG7.2), FBEGT2 | B
£(36.5), HMR(32.2)., .#HrQ8.6), HE
(27.9), Mm#F17.0)

fFigi(s.6), BIBB.5), JE
BH(2.3), B#.00, BT
FE(<1.7). RIMER(1.5).
RRBRQ4e), HE/E

(1.2), £m#&Q1.2), mif

(1.0

HERA(402), FTiE(192). BI%(163)., B

(85.1), Ti87.9), FRE(75.6), Mi(73.8),

L7 1.6), B TFE4(67.9), FIRER(G9.4),

FEIBIE(GA.8). PRBi(44.6). HaRR(39.2).

?25&1531.7)\ F=(26.9), B@4.D, miE
15

FG.3), BIE@.8), B
[#2.1), 2mik(1.8), It
#5(1.8)

Jr WS N

fHE6.96). BIRH5.25), EEWH1.00). M

| (0.59), LAE0.32), 1Mmi%0.31)

BIE2.16), FFiE0.39).,
BT EAR(<0.18), FRifEk
(0.16), BH#0.13), Bk
B(<0.11), £Mmi%.10),
FEE(0.07), Mi(0.06), FE
/ZE(0.04), HEEE(0.04),
1 3%(0.04)

BE5EG

HE
2 mg/kg AH

i

2
200 mg/kg - E

i 3

Vi3
2 mg/kg fEE/R

i

HHE(10.5), BIEG.00), Bl1.06), i
0,69, Mmif0.59

FTig(2.25), BIE(1.54),
FRIR(<0.23), i
0.17

1) 2 me/kg AERESHTIIEE 0.5 FHE  (Tmax D) . 200 mgke ABEREHTIEIRE

4 FEi (Tmax)

2) 200 mg/ke EE TI3iE 120 FRFR#
NFREFIZONWT . R—EE 2 RU RS -RRE R EEY o FL— 2 VRIELREEIZ, £0
Lo lREE. ND. #8177 00EAMEDTES % YEZRElokks 6

—%57% 40dpm BAF (ND. )
Lk, (BRs)
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B, [eyeMClA b2y —A 0, ©F B CHERE R USRS RE 5
S, [eyeClA b2 — A @R AVEBA L NI R & RERIR
BEot, 2B, ERRECEE~BRERND T,

(3) i .

Fischer 7 v bZ[tri-4C] A bk 25" —1@% 200 mg/kg K&, [cyc-4¥C] A b=aF
S—NO% 164 mglkg FE, D% 2 mghkg REO AR TEERO®RS., IIHEER
kA b=2F—1 (cis/trans100/0) % 2 mgkg FE/BOAET 14 ARIRERD
B’ER, [cyc¥ClA Fa P/ —LOFRAETHERAKRSE L, \HYRE - &
HEBEBE ST, |

ARBROFTBREGER USROS IIR 5 IR ENTWVWD,

R A6 M12, M20 25, EPH2» 8IS, M1, M12, M19, M20 KT M13
BEHE

A PP VOFERBREIE, AFLVEOKEEL (ML) RUZFRICk< B
& M12: VKRB &2 bhiz, (BR7~10. 70)

£5 HBRRHBERUVHEHYDPRBDORE

EE AN 2 ]\[:1;43]__}]/ [eycUCIA h Y —v
I E S ® @ ®
. . . . 14 [E] GHEER
BEFE Ba[m] HilE] HiE L
w58 200 mg/kg AE 164 mg/kg 4 E 2 mg/kg FE 2 mg/kg {AE/A
B HE 6 T WERES- 5 T MeERES 5 T MERER- 12 T
2§ﬁ§ 168 BREET | 120 BMEET | TREBMEET | o6 EmmEET
BERIZHTHEE (%TAR)
Bt R # bR -3 R # bR *
Abary | - - - 2 . — 2 — —
—JL _ .
M1 — 14 — 15~21 | — | 12~13 — 8~16
M12 3 12 97 6~11 | 1~8 | 10~14 | 1~8 —
M19 — 6 — 8 — 3~9 — —
M20 5 — — - - - - 12
M12/M13 — 3(M13) — 10M13. 4 | — | 3(M13.HD) | — 16~17
— mHEnT :

15




(4) ittt
@ REUKPHE |
Fischer 7 v b (—Ei§iES 5 0) (Zleyc-14ClA =2+ — D% 2 mglke BE
Xitleye-4Cl A b2 —A@% 164 mglhg FEORAE THEROKRS, XIIFHE
BRIEA b - (dsftrans100/0) % 2 mg/kg (AF/ROBET 14 AFERER
O#5%, [eycUClA F 27— L@ FAETEERNKE L, SHERRNERE
S,
RECEPPEHRIIE 6 ITTRIN TS,
MR, BEEERIHLLT. EEERREIIEF TH-, BR2)

R6 RRUEPHHE GTAR)

2 mg/kg RE 164 mg/kg LS 2 mg/kg {&HEH/H

e ] HEE RiE

i L HE it i3 i3

R

R

#

=

E

R

#

R

*

E .

#

R

#

PR ©

14.8

80.3

25.9

67.1

13.6

81.3

28.4

65.5

14.8

32.2

29.9

65.4

1) FHERIA, 2 mgke FEBEERSHIIRER 72 B, 164 mgks FERER SR EE 120

R, 2 melkg A E/ A KERERAIRMER % 96 REAOIBERE R,

@ R

AREHEE L7z Fischer 7 v b (—#HlfERES 3 D) Z[cyc-1ClA b2/ —1@%
2 mg/kg FEOAETHREEMHFREORE L, BHHMREBRAER S,
BE® 48 FFRIOBEN, RECEPIRIIR 7TIRER TS, (BR3)

%7 B5% 48 BRIOET. RRUESHRE GTAR)

R HE i
B+ 78.7 83.3
173 4.3 12.1

% 0.2 0.3
r—eiR 0.2 0.3
HbE 8.5 0.2
H—71 A 3.6 1.0
BEF 95.5 97.2

2. HEHEREGEER
(1) hED

HEEHIO/INE (R Bk 61 5) iTleiClA t =) =1 @FK Wleye-14C) A
) —A@% 135 g ailha DAR TEMEEEIC 1 BEIFBIRGAT L. B ENES
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FRERD I ST, BT ERICERER © , B8 (56 ARR) ITXEFERERD L (&,

FEEETe) |\ bARRURRIIOT T, TENEREE L,

- BRIEAD/NEOBRE BRSBTS IRENTVS,

&8 SMHO/NEOERBRBNESH

ERkiE [tri-4Cl A h =Y —A @ [eyc4ClA k2 F Y — @
A} %TRR mg/kg %TRR mg/kg

Fzbb 94.6 5.50 93.8 7.76
b B 5.37 0.31 6.17 0.51
B 0.05 0.0029 <0.01 <0.0001

BRI 2B~ DBREITENTH o7, BAMEROEER, ZRHoEDb
bRUHHBP LY SN BEEWE NS, A bad =X EnETNRHRE
HHBED 95~96%, 37~44%TRR. 23~26%TRR fH &, FDIENIT M3O0,
M21 &R OHMREYR O 5 R oS ERH (<6%TRR) ¥
HEhio, BRI LD SN BkFEmE» S, A bat =iz A YR
S, ltri-uClA b2 —VCEFREEREME LT M35 (Y 7Y —ATF
7 =) (M34( b ) 7Y —/VEER) 25, £HEN 64%TRR (0.088 mg/kg) . 17%TRR

(0.024 mg/kg) M Shiz, BROBETREICRE S BAEDRIC OV THEM T
BT o7 R, [eycUClA ba Y — VB COBBEYIZ VR IE, T T o
EE LT AEDRERESICRYAEN- b DL ELZ LN, [trivC] A b= —
JVALERCIE M35, M34 BEELTWebOD, FbH 2R BV i-BEmIE,
[eyc-4Cl A b = — )V IEikk, BB ICBRDIAER TS B BN,
trans & cisEDEMBEOERITIZNEEZEZ BN, (BFR11)

(2) NED
B0 /hEk (B : Avalon) 1Z[tri-UCl A b =Y — @Kk Kleye-UCl A k=)
V=N @%F FNFI 370 K360 g attha OB THEA L. HEOEREMRRNE
Mxhiz,
[tri-4Cl A ba Yy —ARBX TR, BRPOERERAEREL 0.66 mgkg
(T%TRR) THv. TERB#WLE LT, M35 28 0.46 mglkg, M34 7 0.16 mglkg
BH &Nz, b OPOBEBHEHEREL 6.33 mg/hke (93%TRR) THh b, 10%TRR
FBADBREBYIA P —AOHBTHoT,
[eye-14Cl A bz — VAR R Gi, BRRiH OB RSEEEEE T, 0.074 mg/ke
(1%TRR) LB ThHoTr, £bbHOBEHITEEEEL 5.88 mgkg (99%TRR)
THY, A b2 —i 1.9 mghkg, M11 EU'M21 B#FH 0.6 mgkg, =D
i EO RGN mH ENnT, (&R 12)
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(3) &#HhAD :

FEAMOBMBHA (B : FE) ORELEORTIC[tri-4Cl A =Y — 1@
EWleye14Cl A F =2 — LV OOLBEIE (5%FBRIZKFIFID 1,000 5K : 200 ¢ aitha
WZHRY) T - B L, BoeEMRBEERE I,

RELEZLHEER, 21 BR (NEEL) | 49 BRINELTRE L Eiv,
REEICBITARBREHRSTERERT., LBERT 026~0.28 mgkg, 21 BHT
0.24~0.28 mg/kg. 49 H % T 0.36~0.39 mg/kg Th - 7=, FTIZ BT B REHITEEIX,
SLBRE % T 8.0~12.4 mg /kg. 28 B T 8.4~11.8 mg/kg., 49 R% T 6.4~7.4 mg/kg
&R Lz,

FREIEEIC L 0 A0FE 49 RHEDOREN B 46~49%TRR MEIN S 11, 49~53%TRR
IERFICEE L., 1%TRR NEMIZIEE L7, FE T 59~67%TRR 28 ¥Ei kI EIX
ENfr, T EDD, A PP —LORERVETCORBHFTIIECHTHD
LEZbhi,

AEE 49 BEOREM S 45~49%TRR A &, 4.3~4.6%TRR 23 I
Mofe, RATIE LI%TRR A &4, 0.2%TRR A shied o7, 49 B#
DRENL, EEBEEWE LTA bt —/88 63~64%TRR BH Sz, £ DM,
& & LT M11, M21, M30 7% 2%TRR U TR &z, 49 BRDOIETIL, A
k2=t 40~46%TRR MR S, REMHE LT M11, M21, M30 49
2%TRR &N, APADORERVECEITAREEMIZE L, [eyc-1Cl A +
aF Y=kt 4ClA b aF S — VOB TEIIRBDENRhoTr, e, BEL
TV A h 3 F S — A OIRBAEED LRI IEB N 2o Te, (BB 13)

(4) DA
RERKH (L 2 2R OBRMLMNA (B BAERM) 1zlri-4Cl 2 b
25V V@K RleyeUC A F 2 — A @% 200 g aitha OFET 1 E#AG L g
YIENEMRBRAER I, BAMER, 28 Bk, 56 A% (RESBH) REE
BUSERERL T, ThEnzReie Lk, ‘
RERUVEROBREEBHROSHHERIIR 9 IIRENTN A,
BPAREFEIZBEHA INTA bz — A H A RERBPIZERCHIZE
BETHH, REDIIREFEL, RARKIRIZLAEBITLRVWEE I BN,
REOREVAMEF OBSFEDED 5 S, REZHRA FaFY—AThh, 8fH
E#% T 77T~78%TRR, 56 B4 T 6~8%TRR M &7, BEH» LK E iz
HHED H B, A b = VBREAES T 14~17%TRR. 56 A # T 39~43%TRR
BHEL, 2oft, BIEED M1, M2 220HEEE., M21 & o 2 BfEEOR
#HpLBHENEN, WThb 10%TRR R Tholz, Ei-, EZHAEOREMW
IR E N2 Mot transihE cis EO BRI OBRITVWEEL bR, (B
& 14) ‘ '
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£ 9 REERUVEDOHRERHEOCH S (BTRR)

v AR A 56 B %
RE REVEIFIR 82~84 12~15
RE 16~18 82~87
RA 0.01~0.31 1.6~3.1
E-3 RAHLIFIK 80~82 39~46
® 18~20 54~61

BT B A b —AOEERPERIT. OKBiC L5 M1 RUM2 28
LEFBEORBMOER L FICHE ek, @B Ls MY 7Y —AE R

54 M35 R1UANM34 DR L E 2 bivis,

3. LigpiEdRR

(1) RN EHEBRO

(Z=HR 11, 12, 13, 14)

[tri-14Cl A F 2 — V@K Wleye-4Cl A+ =23/ — B AW T B+ (BFH)
I 0.25 mg/keg B DIRE THNE, FRAEHT, 25+2°COREEIT 196 AR >
FaX—i g /LT, HETEMBRIERINT,

HHFTEEEUBEIL. 196 BRRICHAAEAUEE (TAR) @ 49~60%iZA L., Y
FREEFRIEIL 21~40%TAR [T L7z, 4CO:z D 196 H D RERARIX 2.1 ([tri-14C]
A b IFY ) ~21%TAR ([eye¥ClA FaFY—n) Thot, 2 hafy—
St 84 RIRIT 43~4T%TAR T Licds, FOROERITERHTHY., 196
H%C 38~41%TAR Thofz, A 3+ —AOSMEL 2 FEETRL, £ 1480
HEEFEANL 14~22 B, 5 2 HOMERERIL 478~711 BTHD, 2L LT
DHEENRENL 49~74 B ThoTz, D L LT M20, M30 M ans, A
&Lt (cisltrans) 1%, F1H10 5~6 2°5 196 BEITIL 3~4 ~LREFMIC trans (KD
EEEABE A LT, 20T &k trans FICHE L T as EOSHBIEW-HEELZ D
N, BETETIE, 196 BETHA b —3 9O%TAR LLEEFEL TV
ZEnb, ATV A OEP COSERERIIBEDSBOBERRENVWEE
Zbhil, (R 15)

(2) BB EAFRIRD

[tri-4C] A b2/ — L DEREL (FEE) 12 400gaiha (385 pg/Fy ) O
BETHRNL., FRHHEREMRBRBER I,

120 BEOTIEND 62.3%TAR OFGRESHhH Sz, ZD 5B, 36.9%TAR
BA S ITFT =N ThoTe, A TV —MIBTFHD 3 yHIckBRLEZRT, &
BIZT PR HNR U BRFICEb IS, £< OSFYBRE ST, RESNE
St E L THNRUBRE M12/13 (2.4%) . RV PNEr P AR M30 (2.1%)
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7 a oy PVEERKEME L M21 (0.2%) A ENT, ZoiEh, 7 us
Y& CHEER LB (5% BRani,

PEDZ b, A Moy —iis 7 aRrF AR LIRS L THRERMME
FELUHEETRD, SROMFEBEREEEECITRERS D, BEOKBL
BIDERRY 7 a R FABOBER ([cyc-4Cl A b= — ATk COx DRAENE
W, ) BRIV, SERSBMEER L CTESEsN3 B2 b, (B 16)

(3) HIRWMIERR
4 FEREOITR [2 BEOBEEL WiIARUKE) . IV NEEEL CKE) | #
+ (=) 1 2ZHEWT, A b —A® cis FR D trans EOHBRERERIE
ma i,
Freundlich OWE AR Kads X cis 5T 11.5~39.8, trans & T 12.6~81.3, Fi
REEFRIZL VHE LB R Ko 1T cis 15T 362~1,200, trans KT 736~
1,310 Th-oi-, (BER 1T

4. KPR
(1) mAEERE (FMER) -
A FIFV—ND cis ER D trans 5% pH 4.0(0.06 M 7 = > BRE#ER) .pH 7.0
(0.05 M U EREER) . pH 9.0 (0.05 M (LA D 7 AR TERRER) O&EE
W 4 mg/L 12723 X 5 iMi, 50E0.1CIBWT, 5 B VFat— 3
v U, KRGS (FHEIRB) NEHEIhi,
ARBREHET T, A baF Y~ cis BR trans 1%, & pH & HITF&RAF=N
AO%LLETH D, 25CITBIT HHEE¥EEHII 1 FEULTH -, (R 18)

(2) Ko R

[tri-14C] A b2 — 1 @% pH 7.1 DEEAKE O pH 8.1 DEHAK (oK) (23
E5mg/Lic/2d X3 Iz, 25.220.2°CT 14 BRS& /7 BN (53R 43.1
Wim2, BIEER : 300~400 nm) L., /KBYLAERBRNSEE Iz,

14 B#OEEAROBHKRIZA haF Y —AR 12~T3%TAR BiF Lz, S
Mk LT M20, M38 RUFM39 A&, BRERFNLNEREKT 6.7%TAR

(14 B#2) . 3.5%TAR (5 B#%) KU 29%TAR (3 Bf%) . BHKT 3.8%TAR

(14 H#) . 3.3%TAR (5 B%) RU5.1%TAR (3 B#) Thot-. ZOM5TE
HORFREDEGBENIRHE SN (B3EFN T.0%TAR LLF) , 14CO: &4
EREWEILZE L A LR SN2 o (<0.1%TAR)

A b FY MRS L, HEFEHIEEAKRUBAKE BIZ 29 BTH
D, BRI SRR (b#&35° ) OXRBHBEETIL 159 BTho7z, (BR19)
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5. TIREEEE
KR - B (S | EEL - Rt BH) 2RV TA oY= (s
HER W trans hOAE) KUY (M12, M13 RUYM30) otragdbe® e Lz
HERERE (FEARVES) SEEShE, ‘
BRIZFE 10 ITRENITW3D, o M12, M13 RTUNMS30 idmH En2d-7,
(2R 20)

F 10 LIEBRHHEBRAR

25 g T HEEERM (B)
KR - 4 38
ESE ey 0.09 mg'k,
R mee YL - B 12
- KR A - 881 25
FikszZe 13 ai/h -
B 0 geiha PR L - L 29

MEBRRNRB TITHES (as82.7%, trans 14.5%) . BIERER LK %2 {EH

6. {FHRERER :
FE, DAZOEERWTA b —AEUOME M11, M21 (NR) BRTYM30
(BrdAs, T2D&D A, PET, TEB) 20T aRbem e Li-ERNICBITA1EY

BERBNRERSN, e, 20T, TAZWEEZRAWTA b2V — A ROREH
PpM11, M21 EOAM30 (7209, TASWRTE I BAZL) 2ofagikah L
LiciEMc B 2 e BB =R S hi,

FERIZBIE 8 RUBME 4 IR ENT W5, ERFEBRICBITAA ba Y —LvoER
fEi%, 135 gai/ha T 3 EI#A L, Hi&Ecf 7 BRI Lo KE (BiFFET) © 2.53
mgkg TH Y, HHATORBRTIL, 152 g aitha T4 B L, &8N 3 BRI
BLZRBY &5 (BRA) @ 0.34 mgke Thoiz, RHH M11, M21 RUTM30 8
A, AP TLETERBRAR Thotn, (B 21, 22, 75, 80, 81)

FEROEMFREBHEERICESE, A baF SV (astkd transBOER) ¥ REBF
flixt&ibam e L TERED) LERENIEEERENE 11 IR ERTWS, 2B,
AEEREOEER, Bl SN ERFE N COBRAFEND A Fad ) —
NBEROBE T HEREME T, SREBEFEIN/IE, KREZESLETOEBIED
AR S, T - FREBI L 2EREREOBEN 2L RN EDRED TIZfTo 7,
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11 BERPLVERzHhEIA FIFV-ILOERERE

E RS AR (1~6 55 i | ElRE (65 EELALE
b (ﬁ‘%’ﬁ'ﬁ (533 ke) | (KH15.8 ke) (kE556ke) | (AE542ke)
weke) —FTEEm | & | BRE | £ | ERE| & | ERE
g/ N B) lug! AJB) g/ A1 B) | (ng/ AMB) [/ A/B) lug! AB) (/A B) [(ugl A B)
Nk 047 | 117 | 549 | 823 | 367 123 | 580 | 834 | 392
K 167 | 59 | 985 | 01 0.17 0.3 | 0.50 3.6 6.01
SAE 167 | 01 | 017 | 01 0.17 01 | 017 0.1 0.17
FoETIL* | 001 | 25 | 003 | 43 0.04 27 | 003 0.8 0.01
ZOMOEE | 167 | 0.3 | 050 | 02 0.33 05 | 084 | 03 0.50
P 002 | 56.1 | 112 | 337 | 067 455 | 091 | 588 1.18
Bl | 003 | 05 | 002 | 03 0.01 02 | 001 0.6 0.02
TAE* 0.027 | 45 | 012 | 37 0.10 34 | 0.09 4.0 0.11
% ﬁo”g"” P 1 o008 | 01 | 001 | 01 0.01 01 | 001 | o1 0.01
Fp&inim
JEyiayad 004 | 01 |0004( 01 | 0.004 01 | 0004 | 01 | 0004
£ O
g 007 | 24 | 017 | 14 0.10 34 | 024 | 20 0.14
HH* 006 | 05 | 003 | 07 0.04 40 | 020 0.1 0.01
RN 0.03 0.2 0.01 0.1 0.00 1.4 0.04 0.2 0.01
BHEH” 008 | 0.1 | 001 | 0.1 0.01 0.1 | 001 0.1 0.01
== 025 | 01 | 003 | 01 0.03 01 | 0.03 0.1 0.03
BT ra* 002 | 84 | 017 5 0.10 82 | 0.16 5.3 0.11
zoMAA0A| 08 | 01 | 009 | 01 0.09 01 | 0.09 0.1 0.09
&5t 67.1 40.5 61.1 475

BRI, THSNDERRE - EAREO 5 bRAOHRE 2T T ERREOFEHREEZ AV (&

& BIAE3)

- Tf) : Fk 10~12 FOERFRAE (SR 92~94) ORBRICE S BEDEIE (@A)

- EEE)

» A ERCF QMOBSEOHERRRIX, REOHREEEAVWTERLE,
s Bk (BA) L BodbA (BA) . T2 FRUSH VT — BN ERBRRERE CThokk
HEREOFHEII LT,
s FOMONAEORL OHEERERERIY. ADARRHZPAZBL PAED (ETEMTELE
i) OERERVERBEOCE - EMETO 0.07 mghkg #HAWTEHLE,
o MEAMERERREGE 2R,
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7. —BRERR

TUAROCT v PERAOCE—REERRPER S BRITE 12 iREh T

60 (;;EJE\E\ 23) :
F 12 —RFEEFREE
BER .
AHE
MBS | B iq?f (mli F60 %ﬁ'?j i’tﬁg iz
(5 ere e
i 0,128, 320. : RemetE, SEHERT
ix _:(;Rx ﬁg 800, 2,000 128 320 EMRHOET. #
2 | —ppans #n) 1TRAE
. ] SD 0. 128, 320, Lealt, TEERT
= 1 | #s |800. 2000 128 320 |ERMREOET. %
G 7Y GER) e
SD 0,128, 320, HRIRODET
.= S ok HE 5% 800, 2,000 320 800
i €=3=)
~ YTy o r O\ 0-3\ ]-\ EHE}EE
;_/ ;@fg K;I; #8 [3.10 1 3
/ ~ (&R)
V& 0.128. HRE&U%D#H%I& S
B mweE- SD 320,800, AT
2| o | 59k HES 2000 128 320
% (&)
=] EALEOTLK
f 0, 128, 1614 R& 24 IR T
Y p—— _SD e 5 320. 800, 390 800 4
) vk 2,000
= (&n)
2
o] 0. 198 320 800 mg/keg FELIE
v | MBEesE | ICR v 140, 24U, THRABITEOET | -
P v H8 |800.2,000 2,000 - Rabhi-n, 7S
SD 0, 128, 320, MEEEHOET
GRS | o, | HE6™ |800.2,000 320 800 |
i (&)
0.51.2. 128, RpH LB, REH
- SD 320,800, DM
e 59 H 5 2,000 128 320
EEo)

CBREITA b2 Y- VRE@QERGWE,

C IR L b O R BEER N RS L,

M—RCRIERER L R B 2 A Lic,
— R/MEREBERETE ot
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8. AEEERR
A haFy—n (FEQ) ZRAVERMERERBRSRES L, BRIZR 13 IIF
ENTVDE, (B 24~28)

# 13 FHSHSREREE (RED)

wEas | ]I;(mﬁgﬁf) RSk
HERVRFES (AFM) . TH. &
Fischer 5 v b 797 505 R, TR, Aok, X, BEE
WEREE 5 L BB CHIRODERE VIR, BiY
DIRA%
&0 BEENRF, SATRE, R (FIAD) |
ICR <= ™2 &{?ﬁ%é{ﬂ:\ REkiBa, EFITE (i
e 5 718 410 EIfTEL) %
SECEM CHBORFRER UIER, B
B0EE%
- —— e 7
Fischer 7 » b 52,000 2,000 SER R USET 72 L
g WEREE 5 T
NZW 7 9% | 0000 | 2000 ok 2 PRI, UL
HEHES 5 T ’ ’
SDFw k LCso (mg/L) IE, AEER, magknfidh, H
A E2)
iERES 5 L >5.59 >6.59 | pecREEEORL . LR L

RE M1, M11, M12, M34 R M35 ZHWir& r&m&%&%m%ﬁ‘ﬁénm T
i) iﬁ 14 i RENTWS, (B8R 29~33)

%14 2HENERGREE (K8

poww | wanm | o ID%“@&gﬁf) B S R
, EP FE 2 I E &, AL
@D M1 Mgt g | >2000 | 2,000
; DSyt R USRIz L
=a M11 RS 5 T >5,000 >5,000 .
, SDS ot B, %, FEfRL
il M12 A 5 >2,000 >2.000
o EHH, BRE. 77—,
SD5y b Bik. B, Mk, WIR, o
g M34 RS 5 >2,000 >2,000 % RRTE. EREEE
ST B PR TS
. SD 5w b SEREUFETHR L
N | M35 4 3 11 >2,000
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9. R - RMICHT 2RIBIER OB M SRR

A bary—n (FEQ) @ NZW 73 X% Rz RER U BRI R A 3 X
e, RICHT2EEOFEAENERD B, RIS 2RO bhvied o
=, (B34, 35) | |

A oV —N (BED) @ Dunkin-Hartley ©/AF v &AW R EREESER

(Buehler %) . A b= — (FE®) @ Albino ENE v b & BV o R RBERAEN
3B (Maximization 3) BEME SNz, HEREEEIED bRARNT, (B8 36,
37, 69) . ‘

10. BEREEERERE
(1) 0 EMESMERERR (Sv M)
Fischer 7 » b (F&f : *rEREEHEES 20 JT, B SEMES 10 T, HERH . AR
B - BEEMMES 10 D) ZRAVWERE (REQ : 0. 30, 100, 300, 1,000 B}
3,000 ppm : EERAEBREREILE 15 2R) &5I2X5 90 AMESHEERBRIE
mEhi, ‘

& 15 90 HEIEUHR (v F) OFYREFERS

G 30ppm | 100ppm | 300 ppm | 1,000 ppm | 3,000 ppm
PR AR . | 4 1.94 6.40 19.2 64.3 193
(mg/kg A5/H) ik 2.13 7.19 22.1 71.4 208

BRERETHRD DNICEERRIIR 16 RT3,

A B /B R ESR IR/ A BRI W, A b o — A OFRERIEEZ

K2bDEEZ LI,

3,000 ppm #EFHTRD bivl, TEEEREIERMIIA Fa Y — A& EIZ X
A7 av¥—EEEINHH 2 W IXTFROBMREERT 1V F 1 AFEICLD
17 R b T VA —ARBIEIC LB MF 172 b T U —METFICEY b=
b ENF RN TR SR, ERICOW TR LT bAidsoT,

ARBRERIZBUNT, 300 ppm Bl B EREOBECHTHRRIBN LA, HE TR & Ot
EBHEMAERD b0 T, ESHRIIMERE S b 100 ppm (# : 6.40 mg/kg KE/
A, ¥ : 7.19 me/keg AE/H) THEZEEXDNE, (EF39, 70)
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F16 90 HMESAMSHERR (S5v b)) TEOHLNEHEHRR

BE8E i3 i3
3,000 ppm | - FeAHEhERR  EEEIMN, TR . BERhERE
« Hb, Ht, MCV, MCH, MCHC, ¥#| 4
ARMBRERE, PLT B - Ht. MCV, PLT, TG, Glu &>
« ALP, AST. GGT #/n - ALP, AST. B-Glob 0
[RBES v —HlR RS - [RBYES v —flR RIS
- JEEESME IR T - RS MR T
- BIEREDRT AR A, DIREEERE | - QlRlRaREamiE A, BReBEEERE
« APTT 454 - SRR E R
« [RELEREUENN, KSR ERREL - TEEEENEEIEEL
« BISIRR K USRS D /ML, - /R FRIRR AR A
- PEEORIB R E 2N LR E M - T BEORIE AL R RN
- B B AR R ERERR R/ A (L AR R - TEER
1,000 ppm | - REEIIE], BEERR « ke R O E BN
ek « fF#faseh R S EL RN «Hb, MCH, MCHC. TR MmEREARR
- PTiER &
» ALT #8850, T.Chol > « GGT #8/mn
- TG B - FrAmRRBRAS L
- B-Glob 3440 :
- NEER AT RBRAR K
300 ppm - FFfmRRREns{L - PR R U E RSN
LAk '
100 ppm HEFRZ L EMRTRA2 L

LR

(2) 90 EMERMEEMERR (TVR)
ICR <A (—#MER 1210) 2R (REO: 0. 30, 300 &182,000
ppm : FEREERETSE 17 28) 512X 5 90 ANEAEEERBRNER SN

Tea
F17. 90 AESHEMERE (THR) OFHHRFERE
2 5-8% 30 ppm 300 ppm 2,000 ppm
R AR HE 4.6 50.5 341
(mg/kg fRE/R) i3 6.5 60.7 439

BREBTRD DNEEMFREER I8ICRSNTVS,
BREET, HICBTA.UE. M BREECHEERRUMEICRT 2.0, IR
DR ERIZEEENRED NN, IHOREEDEICLZ LD LEEZ LN,
300 ppm LA LR EBEOHER TN 2,000 ppm FHEFEOHET AST KON ALT HEANNER

| REFEZHRERL L THELEZLLER L VD LITHE) .
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b b, T SIS, AMRERILERE-TNE T L ivb, ks
B oTUNB & B bk,
50 ppm E SR OHECI. FHMITA/ZZIE L o T R LIED b

Moo hs,

AST BIAE80 bhiz,

ARBRITEBWT, 30 ppm B EFEFEDOHET AST #8/0, 300 ppm LA _EFSEEOIH
TR R G EEENESRD 6D T,

meg/kg &/ B R .

f8 38, 69, 70, 71)

Jiﬁ%‘ﬁ%?ﬂ:ﬁ?&f‘ 30 ppm Fi% (4.6
MG 30 ppm (6.5 mg/kg AE/R) THHALEZ b, (&

#£18 90 HNFAMSEUER (TYR) TROHLN-BHEHRE

BE5R i3 g
2,000 ppm - PREIEH, REERR - REIEII). EATEED
- MCV, MCH ¥, ALP 3N  MCV, MCH, Ht, Lym, »1i/
- FPRER, RfE 7 L
- BREEY v SEGRERK  WBC, Neu, ALP, AST, ALT,
- MIEFIESR, Y 8 R RNyl |
et ER. BIR. M. BRIEER | - FEXR. BE
¥Ehn - BIEEE Y o BERGR AR
- VBT AARAE R/ Zeha{b, ATEIMER | - BREHERT B ER )
g%
300 ppm LAk * TP, T.Chol + TP, T.Chol &
- R U E B « FFER OiAEst R O B B8N
* ALT, AST EUF Cre i%i‘ll] - JFAERRAR /2R
30 ppm Ll E - AST #&m BMHETRAZL

(3) 90 EMEMEEIERER (1 X)
B — 7R (—EFERES 5 IT) & v - iREE (FED: 0. 60, 600 &Uﬁoooppm:
FHRGERENR 19 2H) 512X 90 AMESEEERBRNER SN,

#&19 90 EMESHSUEE (1 X) OFHRFERE

e i 60 ppm 600 ppm 6,000 ppm
LR AR E HE 2.38 23.1 229
(mg/kg {RE/R) i 2.47 23.4 212
FREHTHRO DNIEEHFTRIEER 20 2R & TS,
6,000 ppm K EFEDOHERE TKRBEDOERE (ARE) PROLNIHE, =74 HF

MMz S 90 BHEAMRBEERRIL QIRTT v b, v U RAOEEEHERR
THREEOEHE (AN 11580 bRV, ROKRBEOREIZ, 1 XicD
AEBRLIHEOIEREEZ bivk, £, 6,000 ppm HFEFDOHELE T AST RV
ALPBIIASERD b7y, THIFHIRESICL 2 b0 EEZ b, FIRIRLE
BN, BRICRIT 5 MREEIMEBRNEL LB L b,
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ARERIZEBVT, 6,000 ppm #E-FEOMERE CAREBMITRIESBD LNT-D T,
MR IMERE 2 b 600 ppm (B : 23.1 mptke (KE/R . M : 23.4 me/ke fKE/R)

ThdeEZDNZ, (BH40, 69, 70, 71)
#20 9 BFEENEERE (1 X) TREOLA-EEHMAR
58 HE : i3

6,000 ppm - IRERINEE, FEER - EINIE, EE R
s KEREDOEMN: (BHEE) C KEBEOEME (AR
+ Hb, RBC. WBC. MCV#> | - Hb., RBC. MCV i
- PLT A0 - PT iR
- AST, ALP, GGT #4/n + AST., ALP 10
- PTHEER ~ Alb, A/GLLOIET
- JR¥ Bil #x H4 - kSR OERE UNEE
- Alb, A/G HAET » BB BRI B OV o3 1 T
« KA RO REIR R UL » APTT O%EHE
- FFAROR R R Ul Syt |« Glu H
- FREEER - R E RN

600 ppm ELF | BMETRARL BHETRARL

(4) 28 EMFEREHEMERE (Sv k)
SD 7w b (—FHERES 10 ) Z AV 7-iBEE (RE@: 0, 50, 170 T} 500 ppm :
EEEEBEREITIE 21 2R) |51 X 3 28 AEEAHREMRBRAER S,

F#21 28 BRESMEAEEERR (Sv b)) OESREERE

| B5 R 50 ppm 170 ppm 500 ppm
EEREERE i3 4.84 15.7 47.1
(mg'kg #HE/H) i3 5.10 17.6 49.8

500 ppm FREFEOMELE TR EFHA O E 1 B THEEEMIEF 0 bhviz, 170
ppm P B3R SR O CREDROENZBLOBRD b, SRS THRER
R bhahoTs,

ARBRITBV T, 170 ppm LA FR S B QM TRESHRBL BPRD b0 T,
BEEEIIMEE Y b 50 ppm (B : 4.84 me/ke #RE/H ., I : 5.10 mg/ke RE/H)
ThdLEZLDNL, HREMREEEIED NI, (B4

11. BEEERBRURSAMERR
(1) 2 EMBERERR (S M)
Fischer 7 v b (B : xIREHEMHES 40 [T, R ERMER 20 B, HER : X8
BEMERER- 20 T, B ERAMERES 10 D) ZRAVWiREE (RED® : 0, 10, 100, 300
TR 1,000 ppm : EHARERERERIIE 22 B) #HEIZ X5 2 FRHBESRMERERH
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Ehg Shiz,

F2 2FEEBESUERR (Sv ) OFSREERS

BE5H 10 ppm 100 ppm 300 ppm 1,000 ppm
SRR SRR E HE 0.44 4.29 13.1 44.0
(mg/kg KE/H) i 0.52 5.27 16.0 53.8

FHREFTRDONAEEMRIAER 23 I RSh T3,

ARRBRIZ ISV VT, 300 ppm M EIREBEOBECIFLLEBIIING, HET Alb %
REBD LD T, EEM R Y b 100 ppm (8 : 4.29 mg/ke KE/R, M
5.27 mg/kg FE/R) THHLBEX DN, (BHR43, 69, 70)

F23 2EMBESESR (Sv b)) TEHLAEEMERR

BEE HE i3
1,000 ppm - RERINAS. EEEERED  REIEINHNE], BEHERD
* TG, Glu, T.Chol 84 - TG &4, GGT #iimn ,
- TP, Alb #8im - FFEEER, B RO EEEM
- B, REEEEE - I EER
- NBEREMERTHRRRABR, FRARREER | - /NEEROMERTARARAEC, PRAAREER
- SR SR
- FFRELSE (7 o —Hai) | N EERL LR AS R R 2= R,
PR U o <E g, R FE/NBEFP MR AR RE I Z2ha
Bl (z2ha)
300 ppm EL L | - FFELEESEM + T.Chol, TP. Alb ¥4
- PRI RIRAEIAE K22l
100 ppm AT | MR L BHFTRAZL

(2) 1 EFMREENRR (1 X)
E— VR (—FERES 405 2HAVWEEE (REO 0. 30, 300, 1,000 B®
3,000 ppm : FHREEREIIR 24 2H) BEC LD 1 ERIBESERBIER
=i,

F24 1 FHRESESR (1 X) OFHREERE

=EH 30 ppm 300 ppm 1,000 ppm 3,000 ppm
BIERE HE 1.1 12.1 39.0 111
(mefkg AE/R) v 3 1.1 10.5 36.8 114

BRERTHED DN BMRTRIER 25 ITRENTV 3,

FFERIZBWT, 1,000 ppm LA RSB O T ALP #8M23538D b izo T,
MEMERIIMEE S b 300 ppm (F : 12.1 mg/kg FE/R. H# : 10.5 mg/kg BE/H)
ThiEEZBN, (B 42, 69)
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£25 1 FREBESEERR (1 X) TRHLWEHERR

58 i3 HE
3,000 ppm - EEIEINEDH) » Hb, Ht ¥, PLT 8
«- MCH, MCHC 2, WBC, PLT | + ALP, GGT#m
HEm - IRERIRE, RSEEMH
_+ CPK #ghn JFY v A—HIRRGERRE. TR
- IRBIRE., KB R, MEmRTLE, BEZ DA
T v S—fBiRfASRILE. FEIREE | - RS, TR0, KERTEL
| K. IEnTiE, BEeREEMm BEib&E
1,000 ppm £AE | « ALP ¥840 - ALP 8/
300 ppm BLF | EEMEFTRAZL BEHEFTRAZL

(3) 2EMBLAERR (S )

Fischer v b (—EflfiES 50 [T) AW (FEQ : 0. 100, 300 B
1,000 ppm : EHERAEEREIIR 26 2R) #EIZL 2 2 EFRAAMRBRNER
=hie,

F26 2ERMEHNAMRE (S v ) OFHRGERE

TR 100 ppm 300 ppm 1,000 ppm
IR AR E i3 461 13.8 46.5
(mg/ke #2/H) B 5.51 16.6 56.2

FHRERTHRD DNEEFT R GHEBMRE) 13% 27, LGL (Large granular
lymphocytic : BRRIER D > 38K) HIBEOBAREEILR 28 ITRERTW3S,

JEBMEREIC DWW T, LGL AR OFRAEBE N LBWEZXHR & L2B4 . 1,000
ppm FHEFHOMETOLFEIZHEM L,

LU, HORAFEECHBRE L OEN RN L, UHHBREREROERT—
& (5~28%) OLBEENMNCEEZOATHE L, AEXITBRIZEIT ZRHRET
v NOBRT—F (6~31%) OWEPNCH DL, £7o, 2 ERBHEEZHERBRO
1,000 ppm BEDMEREIZ 3\ CIEAIEE XIS AIEERE OB AHE DM BES L
BinosTeZ b, BEEOE(LLHIB L,

AFBRITHBVNT, 300 ppm PA LR EFH OB CRITREZRIEDS, 1,000 ppm #
SO TRILEEBNENRDO N0 T, EEHERHET 100 ppm (4.61
mg'ke AE/R) . MET 300 ppm (16.6 megrkeg AHE/R) THHLEBEL BRI, B
AERRD bhishorz, (BB 45, 46, 69)
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&21 2ERRVAMER (Sv ) TROOW-EHERRE GEERERE)

e HE i
1,000 ppm | - {REHEINELH. BEEEREL - REEMENS], BEEREHD
« /INIRILERAE « /NFRIVERAE
- FF. BERUBIR LEEEM - PR ON b T BB
- ZZEATHIRREIEI (FAHAR) - EFTHIAREAEI (FknAR)
« JERREE AR ERSE SN - PR EREE SN, fNE
‘ERTHIaREM (GFEtERmRE) |
FEP LR ZE Rk, FTASREMEZE AR
B
- FERR R RIRT AR
300 ppm - IR B E 2Rl 300 ppm CATFEMRETR A2 L
LAE - NBEFLERFRIRRAER, FF2 o S—HR
JefBsEIE
100 ppm MR L

#&28 LGL nMmORERE

45 HE
H#ERE (ppm) 0 100 300 | 1,000 0 100 300 | 1,000
FRE %L 50 50 50 50 50 50 50 50
T B 17 29 21 14 5 8 7 15*P
FEEE (%) 34 44 42 28- 10 16 14 30

*'Willams OEEIBIE, p<0.05. PiPeto BRE. p<0.01

(4) 2 MhAMRBEINAERE (RIR)
ICR < A (ZEHMERER 51 U, fHERMRES 12 IT) 2 BW=iREE (FEOD: 0,
30. 300 %1} 1,000 ppm : AR EERE :.ti% 29 ZMR) |EIZ LB 21 2B BN

AMEREBR R M ST,
#2920 AAMRAAKRER (RHR) OTRSERE
=58 ‘ 30 ppm 300 ppm 1,000 ppm
AR (R & HE 4.2 40.3 144
(mg/kg {E/R) i 5.2 52.5 178

SR ESHTRD bNAEEUAR GHEEMRE) 133 30, FRREREDOFREEE
HERILITTREATNS
1,000 ppm d&ffﬂ%c’)ﬁ& [ZERD b EIER, 300 ppm FEFHEOMIZFRD Sl

RN, BMTH D,

Wb EEL LN,
JEBMERZE TIE, 1,000 ppm &5 FEOMERE T O IR ARIE X I PR O 3%

A SRR DHEINASER
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A 1,000 ppm FHOHER T 300 ppm LA HFEFOHET, FEEHICHERENR
b,
ARERIZISVNT, 300 ppm LA LB EFEORET WBC 8IS, MECHFELEREM
LFROLNTDOT, EEHRITHEREL b 30 ppm (B : 4.2 mg/kg FE/R., M :
5.2 mglkeg KE/R) THAEEZEx b, (B8 44, 69, 70, 71)

%30 20 AAMBEASAMRER (TYR) TROLI-EEFHE GHEELET)

Er o HE i 3
1,000 ppm | - FEBEMMH ., FEERERD - (EEEIING], BEEERD
- TG #id>, AST, ALT #3/m - R TG Bz, WBC M
- FFIPMFAERIETZ RN, REETHA, | - IR MRAB A, BERA,
patadipy ot EEITHE
- TR RN, TR OMEER | - BARERERE, © 5L, Bitaim
Hahn EREEFIEMN
- Mo BB REERRA K - T B M BRE N
- RERB-BRESREAZ K
- FFRPRIR R A R S T B R
LE
300 ppm * T.Chol 387, WBC /i « T.Chol 8>, AST, ALT /M
BAk - FFABRRZER b, AFREX - Frimiazeialk, FAER
- B R B R R s « BREEHE/ AT B OSEV ELRRRR b
- BB BAERR M ASRILE
- FFECEE RGN, AR EE AL
MRS
CBIBTInA FibE
30 ppm ST RAE L EHFTREL
# 31 HFRiRiEmORERE
PERI) i3 i
¥t 58 (ppm) 0 30 | 300 |1,000] O 30 | 300 | 1,000
REBE 62 63 63 62 62 63 63 | 63
R AR RRAE 11 17 16 | 35%* 0 1 4* | BO**
Jipg e 4 4 7 7 0 1 0 20**
FrianaiEss (G5 13 | 17 | 19 |38 ] 0 2 4* | B2**

Fisher OEEREREHEIE, ** : p<0.001, * : p<0.05

12, SREREBERR

(1) 2HAKAERE (v M)
SD 7 v b (—REHES 24 IT) & A\ iREE (RED: 0, 30, 150 R U* 750 ppm
EHRIEREIR 32 2R) BEICL D 2 HREMBRIER ShT,
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F£32 2HERRKESR (Sv ) OFHREERE

REH 30 ppm 150 ppm 750 ppm
X HE 1.73 8.49 432
PERRAERE Py i 2.54 12.9 63.2
(mg/ke {x&E/A) ‘ HE 1.81 9.05 45.7
R 2.51 12.7 62.1

HFREHTRO GNIEER AR 3B ITREATVS,
AFBRIZBV T, REWTIX 750 ppm REFEOMME CIREESS, BB Tk

Fo Ml TAF AR R E 558

BOLIDT, —ixEEITET 5 BEERITREY

EONEEM OMERE S b 150 ppm (P : 8.49 me/kg {EE/H, PIE : 12.9 mgke &

B/B., Fi1: 9.05 mghke F5/B, F1l: 12.7 mgke AE/A) THBHELEZLR

Too BFERRIZOWTIL, HETIIBEITEE L2 BEIIR by, #TiX 750 ppm

RS CEIREIFER 5558

/R)

HBHLEZLNE,

B B0, EHERE

X A EEM R, BETAR
BROBEAETHS 750 ppm (P HE : 43.2 mg/kg KE/H., Fi# : 45.7 mg/kg (K& |
. MET 150 ppm (P i :

12.9 mg/kg BE/A, Ft : 127mg/kg{21§E/E|) NS

(ZRE 47, T1)

UERHRER R O R R C ORBMERFCE LT, [14. Q) 181, )

ﬁ 33 2 ﬁtfcﬁ?lﬁ‘ztﬁﬁ (Tvb) TR bhtﬁﬁ}‘ﬁﬁ

#®H.P, R #H:.F, R
BEH m o I i
7650 ppm | -+ {&EE - R E - KA E EfRE
- FEEEERESE | - FFRUSRERM | - BN, FTREE | - RO S
« INFELMAERT HNEVCHEERE UEHEXIER BBl
FRREAE B s i - FrELEE BN
< NBERULHERF | - Fﬁktﬁﬁ% - PRELH R T
# FRIEAEAR pill HE RN
) - RERMRIE | - NEPOERF | - AR DERT
7] &, HRAARH FMBRAE TN FARABR
ER., Sy - fi 5 o g0
FET-, HiEESR - DIRRFIEL
ET HERET
150 ppm | BHETRZL SRR L =HEPTRZL =R L
LT
750 ppm | 750 ppm EAT | 750 ppm BAF - FEREIREOHM, | - FEREIRECEM,
IR BHEFTRRL BHERZL EFIREER ATFIRIRER
Bh A 4
¥ | 150 ppm HEHEFRRZL BUHERZL
EF
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(2) REEHERER Sy O

SD 7w b (—8Hf 22 I0) OFRE 6~19 RIZHEHHERD (BED : 0, 1, 4, 16
Rt 64 mefke A&/ B, 1%MCAERIZIGR) 5 U TRESERBRAER SN,

BB CIY. 64 mg/kg KB/ AR CRERRD, FERNME., HRFEE
EXBRWEHERERY . RTEERRD ., BRBIRFET M, WIS,
ATFIR IR R EERD & ORI R E R &ba:m‘_c 16 mg/ke #&E/B
U EDBREFTHREEEEMBIRD b,

FRIRCit. 64 mgke (FE/ARER T, LEPRBHHOED THRINLIKE, B
BEEEUME IR b ORAREOREINNRED b, ‘

BEMWID 16 mglke FE/ B REH TR LN/ BBEROREMIT, MIRBEL DM
BT 5% & B ThSTe, FIRFFCBEBOBANRER LTBRINIERDL-
e thb, REEEIHBINE,

ARBRIZBVT, 16 mekg FE/ BREHEOBREY CHEBEEOBMER,
mg/kg BB/ AFRESHOBRRCHBEERENTED bNEOT, EE réﬁmﬂw’%'c 4
melkg RE/R (ER5E : 3.2 meke KE/R) 2, BT 16 meke FH/ATH B
tEzZzbNE, (BE48, 7D

(3) RERHUER (Sv M) @

SD v b (—&M 25 IT) DR 6~15 BIZHRFED (RED 0, 12, 30 &
75 mglkg RE/B, 1%MC KBERIZEE) &5 L THREFHRRBER SN,

BEMWTIE, 75 mg/kg (KE/BHEH CHREE, FUKEHEN ) RUYREER
A (BREE) A8, 30 mg/kg (AE/A DL BB ESRECARERININFII5ED bz,

FRIETIX, 75 me/kg (FE/AHEHTE GV FETIREIEM, BREEAEDH
m. RBIREERD R OEFERREBED S, 30 meke FE/ B LA LB ERE THHRIR
BB ISR bz, '

E£7=. 75 mglkg RE/H RSB TKEBES 2 (9.1%) . 24 (0.8%) TRHL
Nie, BERECENTHREE L O ENEEZIBD Ohid -7y, TRT
—% (J&&THE 04.76%. BRIR 0-0.37%) % _EE-Tu e,

MNIEREREIZBWT, 75 mgke AE/HREFETHBEE AT IHRRORE
FROWMAFRD ONER, BEORFEOEMIFBD bz, £, BERER
BREIZIRWVT, 75 mgkg FE/ HIRSETHREOTHOLERN, 30 mgke KE/B LI
EHBERETEMR VKRBT SEHRFED b,

ARBICRN T, 30 mgrkg KB/ A LU R SRORE CEERMIMES, KBIR
TEHRIREERPERRO 0T, EEHEIIEEYWEUIRIET 12 meke
BE/EThD LB DN, BEMCEEREORD bNIHET, BEETIED

2 1 mgkg FE/RART 4 mghkeg FE/RESHOEERERIT. B1BT L4mgke AE/B BRERED
140%) EU*3.2meke BE/A (REBED 79%) Tholhl, 8 2BRUE 3 BITBITA2RERIIHS
EENTH T,
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LR, KEBEORENED N, (B 83, 84)

<BABMRB (V) BT AKEEOFMEIZOWVT >
FEIOENBETCOVIFXFEROEREESMHRRBR L LT 5 38R [12.49~0)] oR
BRRGENRH &N, SRBOETIL, YRR, BN EFMRL TR L T
AR, BARBENED THTHHKEEZIZOWVTIE, 5 RBRERAMNICHE LM
BITD ZENEITHD LWL, FRBROBIZBVWTHREREELT#HTI L LBIC
RAEBHRRBR (VX)) OORAICSFEBROFLDERHE L,

(4) REBHEER (VUX) O

NZW T 3% (—FHHf 16~17 IT) O 7~19 BICHEHED (RE®@ : 0. 4,
10, 25 R 62.5 mgkg (FE/H, 1%MC KBKIZIER) #5 L TRAESERRN
EfE NIz,

BEMWTIL. 62.5 mgkg FE/AREHTHRERYD ., £FRIESELD. BECS
FHEm, FERBEKERETEREMEBERT. 25 meke ﬁ@/ﬁﬂﬂ%@%'@%
tHERED PBE I

FRIRTIE, 62.5 mg/kg FE/ R EH TERERRMSARICEHE SN, 25 mgks
K8/ 8 Y LR EH THREIRIE T R CEFREBRIEC FHMAR bz iEh, FAEET
X 2 FIDRERICEREAIE (amelia/peromelia) . 4 FNZKEBEAMZD biviz,
e PREEZETRVS, KBEEIZZ OIEMT 4 meke FE/BRESFHETH 160
RBRIRIZBD T,

AFREZBVYT, 256 mglkg K&/ B UL HREFHOBEM) CEERRBL. BB TE
FREFECERBINENTD o0 T, EEEEIIREYEUIEIE T 10 mgke 4
B/RTHDEELLNE, (BES5D

(5) HEXMRERE (VYY) Q<OoBMEE>
TYXERAWEREBHRRON2 DI COBAETORELHRT S0
NZW 9% (—EZif 18~19 ) O 7~19 BIZiEHER (RE®: 0, 2, 4
BN 10 me/ke RE/B, 1%MC KBERICEE) B85 L TREZHRR (BMERR)

MERE I N,

%%T . REFRSICIABEIRED b Rhott,

JEIRTCHE. 10 mgke RE/ B HFEH CIIHEENAEZEIT R 1o 2 b O OKEEE
A2 ﬁJ@H“E LD b, Eio, RFETIINRER L L TARKRERE 9 #
DORBRIFIERD b, NIBREEZFT5BEOEMEML 72,

AR 2 ESHRIT, BB CIRARBRORSHE 10 mg/ke KE/H, B
R Tamghke FE/RBTHDEEZBNTE, (BR51)
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(6) REBHRR (VU @

NZW % (—&E 16 /D) Ok 7~19 BIZEHIER (RE@: 0, 2. 4, 10
KR40 mglkg RE/B  1%MCKBRICER) B 5 L TRASURBRB ER Sz,

BEMWI T, 40 mg/kg RE/ABRESHTE/MBRERT., SHREBIRETEEN, £
TERRRERD . FIERREERD. BIBFHEERD MR, 10 mgke FE/B L EH
SR TEERBD, SERNME, RERROEREENIRE SN,

Fe IR Tid. 40 me/kg AE/AREGEEC/KRERE (3 41) | BRIBIMEHE, FFEREHE
A3, 10 melkg HE/ ARG TREFFIFEREIROVIKEE (1 6) RO56
i,

ARERIZBW T, 10 meke #E/ AL LR EFHORBEW) CHEEBMINHEIZEN, IS
WTKBREDHEMBTZD LN DT, FMEERIIBBMRUIRR T 4 mgkg &/
BThaLELXLNE, (B8 52)

(7) REBERR (D9 @

NZW 4% (—B8i 18~19 IT) DR 7~19 RicitliEn (RE® : 0, 0.5,
1. 2, 10 XU 40 mglkg FE/A, 1%MC AEIRICEE) 85 U TRAZERBRN
EHEhi, '

BEMY T, 40 mgkg AE/ ARSHE THERED. KERY). FEERTELTE
N, AFERIRERS . FIEEREERD R OESRIRAERL PR bz,

BRETIL, 40 mgkg hE/BREHTKEE (1 4)) | BUgERaL. Aikks i/
REEEE, B LEBESEERUSEHT RO TR LPER I, T,
AKERRE FREE, 1 me/kg BRE/RFSHE 10 mg/kg BE/AREFHIIBNTYH,
FhEh 1 FIORIETRO &K,

FRBRICBWT, 40 mgkg AEH/ BREFHOBIY CHERISE, RRTHE L
EERARFENPRDL N0 T, EEHEITIHEE IR T 10 mgke AE/R
ThdLtEZLNE, (BH53)

(8) REBMRRER (V%) ©

NZW 79 (—Bfi 25 I0) OfFR 6~28 BizigdEn (BE&E® : 0, 5. 10,
20 B0 40 me/lkg RE/B ., 0.5%CMC /KISRITEER) #5 L CRARMRARNERE
Shiz,

BEMWITIX. 40 mg/kg 5/ B R 5B CERERMNINF, Hb, Ht )S’zU MCV &>,
PLT 40, migEth ALP #nRiEmd bhiz,

FRIRTIX, KERIED 10 mg/ke FE/BRE# L 40 mg/kg FE/BREHTSE 14
R i, 40 meke FE/H B SR CTET - WRINBREMRTED bhiz,

zt:?ﬂtzﬁ BT, 40 mgke E/ AR SHOBEM CHRERMIIRIZENS, BRET

< IRIRRRERIEINAFRY B0 T, EFIIFE R UIEIE T 20 mg/ke /&

E/E ThdLEZONE, (B 49)
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<EAFURER (VVF) 0FLd>

7R RV RAEBERRNGEH T 5 RR[12. @)~ @) 1FEHES N,

10 mg/kg FE/H TRD b= AEKBESEIL, 1 2ORROATOHETH D,
Fio, OBEEORERETIX 10 me/kg FE/R LV bAWVEREEICEBWTHREEAL T
RN &G, BERMRTHD LHBT LT,

WTFNORBRIZBWTHAKEENRFER L, K 34 TRAFSHRR (V¥ 2B
T DKEEDRER LR STV D, BROIZE N TIE 4 mglke FE/ B HRSHETKE
ESERD LN TR, 10 myke 2/ RRERETEIERD ORT, B AEMEEIT
7 BRERFTRE DEZLNAM, D 4RO 10 me/ke KE/ R R5E CKEE
DREBELTREY, BREREORELERIIITETE otz BB, BROIBW
Tt 1 mg/kg FE/ B R G TKRIENRD b TWAR, ARBR T REIZB T
HIKFRERRD bR TWAB Z & BEORBRICBIT A 2 me/ke AFE/ AR5 ClI/kEE
JEQOBETRBOONTWWRNWZ &b, BRAREFE THLHAIRERENEEZLLN
72s

I 5RBROBRFIEREC ) 7Y — bR VF ) 4 VBBOBBICEET S
¢ OHEERAMICER LT, BREEERSH VHFFE AV RAFTHRERICE T

BRRIRIC R A EEMERT 2 mg/kg RE/RATHD a#uw‘rl,to

534 RES TE’KE& (THF) IZH 1 HKBEOHERY

B BE (mgkg EE/R)

HE| .0 0.5 1 2 4 5 10 20 | 25 | 40 | 62.5
o 0 1 0 417 0
@ 0 0 0 2

) 0 0 0 1

@ 1 0 1 0 1

® 0 0 1 0

T :p=0.05 (Fisher %)

(9) REBMEE EERES . 24X @<BERH>!
NZW 74 (—Eflf 25 IT) DOIFIR 6~28 A ICAHER W Ui WSS o &
[EfA(cis/trans F=84.2/15.5) : 0, 30, 90, 270 melke {KE/H . HEHKICERIE]
U CHABERERN B S vz, ,
BEMWY T, 90 & U 270 mgikeg KRB/ AREBHTEN TN 1 FIRENED b,

3 (. Roberts et al, Human Molecular Genetics. (2006), Vol.15, No.23, 3394-3410

C
G. B. Mulder et a/, 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

Z OB TIRAEMOMAPRERENRE S TE LT, ‘&Bi%’c‘%éh?‘dfﬁﬁiﬁké% wREISNT L
7N?E"' TERNWIEDDL, BERRL Lk,
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270 mg/kg R E/ R R G T, EEBMMEZ OEHEEE T80 b,
FERTIX, 270 mgke FE/AREGFHOHBRICERRIEAE (MEH 440 gic
LT 39.7g) HROLNL, MERETCERDONT, HRT—F (36.6~45.2¢)

DHHEN TH 7D T, RIEREOEELEZ LN ST,
ARBRIZBW T, 90 me/kg ARE/BEESHICBWT, HEQ A)BRD I, BIA
TIHRERSOFEIIFED bhRdofz, (BFE 90, 91)

3. RIEEIERR

A bharFy = (BEQ) OMEEBAVE-ERERTRRR, FrA4=—ZANAX
& —PNEE MR (CHO)Y AW in vitro eBHRERBRE A b=V —0 (B
D) ©F v FFAHERIFERE BV in vive/in vitro R ER DNA 853k, <
U X AW/ MR R S, FBRITER 35 ITREh TV D,

Fp A =— AN LA —CHO BRI BT S9mix 777 T THV A EDO#EE
BREBRENRBO LD, Mz AOCIERERALENRR, IMRRESY, F0
ORI TRETHo T,

ISR AV I RAKRERR TOBMRER i%ﬁﬁﬁ%@%vcﬁwmz
BERBDELOTHY, £, —BREV AR CIIRMRE L OETEL RoTRY,
EHEENRBERRDONIBED LD ThHolr, &5z, AUIEES i vive TRER
TEUAEANWIERBRICBWNTIL, A4 AV TREEN TV AERRAR

(2,000 mg/ke KE) FTREBLRINTEY, BEOERTho, EBlT, Fv
kDT BV, BEEMOTENEE ThH S DNA BEELZHBITT 2R EY DNA &
Fk (UDS) BBIZBWTHBAAEEZ TRBINTEY, BMORERTHo7, UL
FRAPICHETT S &, AEICBWTHICRIBE L 25 L 5 RBEEERRRV DL E
zbhiz, (B8R 54~57, 71 |
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%35 RIZEHRBREREE EHEORUVO)

e RER PoE JMERPREE - 5B | BR
D | invitro | RIREER S typhimurium 31.3~5,000 pg/7" V=}
LERAR (TA98, TA100, TA1535, 59 | pay
TA1537, TA1538 ¥k
E.coli (WP2uvrA/pKM101 #k)
Yufafk Fy A =—ANKRF—JREREFR | 1.56~5.0 pg/7” v-}
BEEAR ¥ (CHO) (-S9) | Btk
6.25~35.0 pg/7" -+ | (+89)
‘ (+89)
BRE@ | invive/ | UDS Bk SD T » MNiTHERE 400, 1,000, 2,000
in vitro (—B¥HE 3 IT) mg/kg FE | Bt
(HEREORE)
invive | /MEEER ICR ~ 7 A B HEHIAR 400, 1,000, 2,000
(—BiEHES 5 I0) mg'kg BRE | Bk
(EERED#5)

) +H-89 : ARREECRFETRUSEFET

E& L TEMI R UHERESROMAEH M1 BT M12, F & L THER RO M34

RO M35 OHIEZ AW BIRERAEREARIL. 2TEETh-=, (F36) &R
58~61, 71)
=36 REESUHEHREREE (K&

e FER *ig SRR i
RE M1 S typhimurium 15~5,000 pg/7" v~} (+/-89) etk
Rt M12 | 75848 | (TA100, TA98, 15~5,000 pg/7" V= (+/-89) (=
R M34 | BERER TA1535, TA1537#K) | 15~5,000 pg/7" v—b (+/-89) (=3
{5 M35 E.coli (WP2uvrA¥k) 156~5,000 pg/7’ V- (+/-S9) et

) +-89 : ABRREEREET RUSEFET

14, FOMOER

(1) SEEERE (5v b - RIEEMEE)
A baFS = [cie96.9%., trans<0.1% (LT lcis (TEIE) | &5, ) 1.

A bzt = [cis0.83%., trans99.7% (LAT ltrans (& IE) | &5, ) ]

BOA b2 —n [(as91% CLTF Cas) &5, ) 1 #F1%H 300, 600

R U900 mglkg BEDRAETo— HIZE L Fischer 7 v b (—BfHE3 IT) 1T
DL LAKEERRAER SN, BTEAORED bhRhotkEmFEE,

trans (T I{K) T300mgke BE, cis (T4 T 600 mgke FERUeis

T 900 mgkg BREDNETH 722 20 h, 3EOWBRHE OSMEROTIEIEED

MVMEBIZ, trans (TEIH) >cis (TEIH) >Qas & T 7N Ehiz, .

8 62)
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(2) 90 AMEEREERE (H=01¥N)
H=IAFN (—HHESID) *AVWERBETAN (RED : 25 meke (FE/R) &
512 X3 90 A MESHERENRBAER S,
2FICHERHEREICER T3 L E L bR kixH bhiehot, (2R 63)

(8) Sv bOEESRICHTIMRPRTAAS FARLEVRERUVFEDA NSRS

ROFE |
8D Fv b (—BEHES 24 IT) (C73EIRT 3 JERD, AoECH 18RI, AHEN 3 BRIAS
725 7M., IREE URED: 0, 30, 150 U} 750 ppm (0, 1.82, 8.89 B T* 43.0 mg/ke
FE/ECHY) 1 ®E L, MEFRT v FRLE FRERUITRMABERS R
BIENERBI N, 7 v b0 2 SRR CHRE S OEREROEE R U5 ik
FRFECREDOBRFEZHALMIT AL EFENE L,

750 ppm BEH T, FWERELE, FHEFRE, FHEFRELROBY, FHIE -
FRIRFETSRIMM, 17R-= R h 5 DA —VBERY ., IR 19/20 B 5 17p-T 2

NS A NBEIT AT u B (B/P ) B R PONA B AR
BEEEHEANAS, 150 ppm MLERERET, FFI 27 oy —2ER#EMET CYP NN
Hbhiz,

CYP3A2 #AMNC £ ¥ 17-T X b 5 A —ABREIZ 2T BEETORED—-
EhrolnbE 2 bz, £z, PCNA BHEAHRRBEERMNC I D, R 1920 H
BV TH T RS AT B VEERBBESNTEY . EP LRSI SN, 50
FEFRIECHRH EEEN 5| 2B X, HEHEOER & SRR TARR L L5
zZbhi, (ERe4

(4) FREDAHBERNR, AREERCEFEREEERRE (YTVR)

ICR =D A (—F#HHE 18 IB) V. FFEDABNERTE, MRSk OTEHEEs
REERBTALN, A b2+ —AUREFED: 0, 30, 300 KT} 1,000 ppm (4.49,
47.6, 151 mg/kg A E/ B (ZHEY) % 2 WRIREERS Lz, 1,000 ppm 58 C ik
H AST RO} ALT D30, Mg T.Chol izb, FFILERIINE UYTF PCNA {Z55=R
HMAS, 300 ppm Y L EFCHIET TBil B, BT 7 oY — AEERTE M
m (27 ey—LEEE, CYP. ECOD, PROD) ., CYP ¥ [CYP1A1l (1,000
ppm DZ4) | 2B1, 3A2] SEEMEUHHESTERIEEEREE (LPO) MR
Do, (ZE65, 71)

(5) REBEEE (SY M)
Wistar 7w b (—BEESIE) Z#FVWEBEEE [JR{E (84.6% cis. 15.1% trans)
0, 70, 210 X1*630 ppm : EEREEREIIFR 37TSR) ] #EIZL 2 28 AEA
R RRBRAS i & T,
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ZOFER, 630 ppm RWEHIZBWC, FEITRHZENZFEERI RV, BEH
MPEECcHY, AEENECFELME AL b,

WM ORBRERIZEW T b ERMmER IgM 10, R OHR O R Ot E
BICHREEL OZIIFBO bRl _

ARBRIZBWT, —REEICEET 5 EEHERNL 210 ppm (17 mg/kg AE/R) T
BB EEZ b, REFHIIRD b7, (B 86)

F£ 37 28 HREISEBEER (Sv b)) SBT5FHRAERE

B5H 70 ppm 210 ppm 630 ppm
FERRBERE '
(mg/kg fKE/R) . . 52
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. Bimfe e

BRITHET-EREZRNT TA FaFy—] ORSEEETEM A M L,

UG IR L7 A bV —1DF v b EAWEEIMEREMRBRITEVT, BRI
R TH Y, RINHKIL 86.8~96.7% T > 7c, ERFHIERIIET ThH o7, #
BPVREIATIE, BIR. B CRbom, RELLIEA Far =i E T,
FERBDIIMI2, M20 ThoTo, EPEiIFA baF S —BnEnTREEh, =
ERBEIIM L. M12 EUMI19 Th-oT-,

UC TIER Lo A b ot —/UEMGEREGRRIZRN T, INETRBRP~DK
FREFREE MBS TR < . L0%TRR ZE 2 28X R U 7Y — A REBERIEF M35
RUMS34 Thois,

A raF Y= (cis R trans FOEE) ROREY M11, M21 KU M30 %
AFRREEm L LI EMBRERBROBER, A b —VOERBEEIL, KE K
BHET) 0253 mglke Tholo, REMH M1, M21 RO M30 32 TEERFARR
Thol,

EREHRBERND, A oY ARSI L AT, EChiE (FREk/ R
ib) RUWHE (FRERIEXRSE) KR b, SESHRUEFICBWTHEL 25
BEEEIRD b2 Po T, '

FEBAMERBRITEW T, < 7 AOFHIERIERE, D 1,000 ppm (144 me/kg (K&
/B) . D 300 ppm (52.5 mg/kg FE/B) LEREHTHEICHEMLZbDOD, B
EEMARROBRENDL, FHREFEOBRABFIIBEEEA DXL L ITELEL,
FRIOFTHEC H7- ) BEERET S Z LIXWEL B b,

v FERAWE 2 HREFERRICE VT, B P #RICB T 2R OER R U
WERFFETARD bz, Thbid, 17T A NV NVEBERTRIICLY, ok
DREFGEECIHHEREN S B Ehieb0 &L bhis,

ATEFRAERHRBRIC OV TIL, BEERESICRE SN AERBAFEOTHEIC
ByaV—F 70—t THRE S, BTo LB =i,

7 v bERWEBRABHRRICBWV TR, LDEFREESIOED TN KB, B
BEEENRD LI, vHXEAWEEEBEEREBRICBWTI, KEEE, HREE.
ERETENED NI,

THEERAWERAERERRICEWT 10 mgke KE/B TRD bz ABEKRE
BEICOVWTiE, 1 2OBBROLOEERTH Y, i, MOEHORBR TIX 10 mgkg
HE/B LY BEVRERIIBODTLERLTOWARNI b, BRETRTHS LKk
L7,

KEEE R BAFRIE SV TRVTR L BB EEARRT 2 HETED S
Nic, THEERVERAEHRBRIIAH T BREE SIS, WTFhORRICR
WTHKBEERER L, TOEZEBRCEELBATIAETRD LR, 10
mgkg AHE/B UL TOKEERSBRICOVWTIIRERSOHEZI A bD LHEEN
7z, BRBRERA LIEBR. v XolBRIcxT 2 BEME 2 me/keg AE/R Tho
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7%

BRERBRERN S, M35 KU M34 i3 A b a3 — T e_RFHE BT - D BEY
hORBEIMABMEE A b — EEHOR) LEELRE,

HFRRICBIT /BN ERUR/NEEREITIER 38 ITREN TV,

v A& AV 90 ARESEEMRERICEV T, Bo®ESE ﬁ?bf"‘E’C%imbw
7z (4.6 mg/kg KE/BARM) 25, KVRHO 21 »AMBEBAMMBER TOREOES
B2%, 90 A S SURBR TORORINEEER L VERED 4.2 meke KE/H 'c
HY. ZOERRBREOENTHS LELDNILI LMD, vV AOEEERIT 4.2
mg/kg FE/R LB X b,

BERELEBSIT, FRBROEFHED > bR/MIRX VX2 AW RAZERER
O 2mglkg FE/A THoTeZ inh, ZhEBILE LT, B24%E 100 T L7 0.02
mg/kg BE/ B2 — BEIGFARE (AD) tRELE.

ADI : 0.02 mg/kg HRE/H
(ADI R ERIERD SRR
(BH7E) 7%

(HARI) 13 A
(B EHIE) SRR O &5
(=R 2 mg/kg 5H/H

(ZZ2fR¥) 100
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#38 BHEBICHEIRSUERURNSHEER

= "’ERE EEME BNEER
B | P | gk thE/R) | (mglke BE/R) | (mgkg rm/E) | R0
So b |90 AM | 0.80.100.300. | :6.40 HE - 19.2 HE - FFAmBaRERs1L,
makt 1,000, I - 7.19 i 22.1 JHE ;PR R O
FHMERER | 3,000ppm BEEM
#E:0.1.94. 6.40,
19.2,
64.3,193
M 0.2.13.7.19,
22.1.
71.4,208
28 BR | 0.50.170.500 | HE: 4.84 HE 157 WHERFE « ReARZhSRI
ma® jppm I - 5.10 i - 17.6 5 '
PR | HE:0.4.84.15.7. : (PRERFMEILER
Bk 47.1 BB
M- 0.5.10.17.6.
498
2 £/ 0.10,100,300, | : 4.29 HE: 13.1 HE : FFEEE B
&M | 1,000 M 527 i : 16.0 %
R ppm 1 - Alb B %
- HE:0,0.44.4.29,
13.1.
44.0
M 0,0.52,5.27,
16.0,
53.8
2 i 0,100, 300, i : 4.61 HE:13.8 1 B RE TR
FENAME | 1,000ppm M : 16.6 it : 56.2 L%
R HE:0.4.61.13.8, W - R ER BN
46.5 %5
#H:0.5.51. 16.6. (FeS AAEITRR
56.2 bty
2 AR 0. 30,150,750 BERUR BE RN BiEM
AR ppm Eail7 B HEHE - KRS
P # : 0,1.73, P f : 8.49 P : 43.2 IRBh
8.49.43.2 PiE: 129 P i : 63.2 WEHE . ATERRE
P #f : 0.2.54. F1# - 9.05 F1# : 45.7 W%
12.9.63.2 Fi i : 12.7 F1 i : 62.1
Fi1# : 0,1.81,
9.05.45.7
F1Mf - 0.2.51,
12.7.62.1 :
SeaEME | 0.1.4.16.64 BEMEUNE | BEMECE | BB BEEERE
HERO 7.4 (3.2) B 64 WINEERIR . I

KRE

5 BRBICR/ IR TR DN ROMEE =T
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BAEFM | 0.12.30.75 SEEUE | SEWEUE | B8 KEEmM
B2 R:12 R 30 0
FRIR . IR IR
BEOS
(R FENEILER
B HRAE
<A |90 AR | 0,30,300,2,000 | & : — HE : 4.6 HE - AST 88/
et |ppm It : 6.5 I : 60.7 BHE - Bt R O b
=B | #:0.4.6.505, | ' EEENSE
341
M : 0.6.5.60.7.
439
2148 | 0.30.300,1,000 | : 4.2 HE : 40.3 1 : WBC Hings
BBAME [ppm M 5.2 M : 52.5 HE : FTHCEE RSN
Y HE : 0.4.2.40.3. &%
144 (FFmiRiEE o
M- 0.5.2.52.5, HEhm)
178
UYF | BAEFME | 0.4.10.25.62.5 | BEMIRURE | SEWERUNE | S8 HEEER
g0 B0 W25 7
FRIR : BEREEARSE
TR
ZEAEEME | 0.2.4.10 & - 10 BE - — e BHETA
RO ReIR 4 BBIR . 10 2L
GBS BBIR : MR O
Hhn
AT | 0.2.4.10.40 BEMIR O | BEMR U | BB RERND
RERQ ! K10 B2l
J&IR : KEREEREIN
| BAFZME |0,05.1.2.10, | BEEVN | BEMR UM | 589 AERD
RR@ 40 B 10 R 1 40 &
FRIR . $EHE LEE
HERES
FAEFME | 0.5.10,20.40 | BESEUE | SEMRUYE | S8 EEEMN
ARG R:20 740 P
‘ : IR TS - AR
IPgss: Syl
(%ISR
B BV
EEE FRIR : 2 O~BDE B
ABRO~ CREBEN D
®OnHE bl
L]
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A X 90 BRI | 0.60.600.6,000 | # : 23.1 HE - 229 HERE : (RGP
daE  |ppm M : 23.4 M 212 il
TAERER | #E:0.2.38.23.1, :
229
M :0,2.47.23.4,
212 ,
1 £ 0, 30, 300, H: 121 HE : 39.0 MERE - ALP #5950
@iz | 1,000, 3,000 M - 105 i - 36.8
AR lppm
HE:0.1.1.12.1,
39.0.111
# : 0.1.1.10.5,
36.8. 114

—  EEMEXRR/INEFTRIIFRETE R o7,

1 EEERL
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<BIFE 1 : S RS TR >

REF b4

M1 (1RS2RS5SR5U- 7 vy PA)eb Fax vy AF4-2- 250
1-(1H1L2,4 R YT Y =N 1A VAFA) T a R B ) —)b

A2 (1RS28R5SRA54- 7 mn Ry Pu)2b Fax A F 22 F
‘1-(1H 1,24 NV TV = N1 A NVAF )7 B F J—)b

MI1 (1RS55R)5-[(1RY-4 ZumTz=A)k Faxd AFN22- VA F L
1(LE 12,4 M) 7Y =N 1A N AF )7 aelv F ) —)b

MI2 (1RS28B3R9-3-4- 7 an~_r N2k Kr¥irl- A FN-2-(151,24 + U
TV = VA F V)T al B RV R

M13 (1RS2RS38RA)-3-4- 7 un~LrIn)e-k Kk 1- A FA-2-(151,24 bV
T =l W A F N TR H VR R

' Mis (1RSBSR-5-(3-7 -4t FuF I PN)22-PAFA-1-(1H1,24-+ Y

TS =1 AV AF YTy J—)u

M20 1,2,4- R U7/

M2 (1RS58A5((1SA-U- 7 v 7 ==A) FRF L AFA22- VA F N
(124 R DTV =1 A AT Tl d ) —p

M30 (1RS5RI-5-4- 7 mm Ry A N)-2,2- VA FN-1-(1LH1,24- 8 Y 7/ —-1-
ANAFN) T @R B ) —)v

M34 151,24+ D 7/ —n-1-Blg

M35 a7/ 1H124 P YT —A 1T A

38 (1RS58R)-5-4-t Fu %:/w/-y“;v)-z,z--‘/“;t FN-1-(1H124- V7Y —n
LA VAF) T aRrF ) —)

M39 (1RSHSR-5-RIN-22- VA FN-1-(1H 1,24 F VT /=14 VA F L)

gV EF =N
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<BE 2 : RE(EFRR>

7570 B
A/G Lk TNT I/ a7 )
ai BRI E
Alb TN
ALP TRV RAT 7 4—E
ALT TIZ5=vFR) R =25 —E
[=7AZIBEAVEVEENZ AT I—E (GPT) ]
APTT | FEMHLIERS b oL RS AT R |
AST TARGEVBRT I/ P FVART=TF—E
[=n& I BAXV a7 X7 I F—E (GOT) ]
AUC | B4 dhiR T i
Bil EUY B
Crnex iR
CMC ' | AINVARFVAFLEALB—R
CPK I VT F 2R AR —E
Cre PVFF=
CYP F & a—.5h P450
ECOD |=hxv =) r-0-FxF7—F
GGT INEINNTG VRT =T ‘
[=y-ZNEIN T VARTFF—F (y-GTP) ]
Glu Fho—R (fFE)
B‘Glob nyﬂ A VS
Hb ~EZn Y (LERE)
Ht ~< b7y ME
Lym Y SRR
MC AFNELT—R
MCH FHFRIER MR
MCHC SEHIFR M ER 2 358 AT
MCV PRI EREFE
Mon | HERHK
Neu TFHERE
PCNA | HEAEHAAZTUR
PHI BAMERANLINEE TO R
PLT W\
PROD |~y &y 7<) r-0-FR_rF5—F¥
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PT A =3 = i =
RBC R I EREL
T HARYE A
TAR BiRs (o) M
TBil |#EYALEY
T.Chol |#=lL-RFu—/
TG FUZVEYF
Toax | Tl BEBIERERT
TP WERE
TRR TR U
WBC =SHik=
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E K

MY 7Y —NVRBEOXBR#EHLTHS 1,24V 7 — L (CAS No.
288-88-01). KV 7V —1A7 5 =(CAS No. 10109-05-)R O} ks J 7 V' — VEREE
(CAS No. 28711-29-THZ 23T, JMPR R UKE T - 7 B RE 2B L2 &
CZA, BEREEERSTIE. BRULEERITARbOLIFELRVR, BWFEET
BONTWARZHARBRELDENELOTHY, M) 7YV —NVREELFHMET

AEDOHEEGE E UTIIRIBARETH B LHIBF L,
 BRAICAVERBREREL, BWERESR (Ty b)) . AlEE (Sy b wUX
EUOo¥) | BaMEE (X, Fy " ROV R) | 2 HAEHE (Fv b)) |
RAEBE (7 NRUUHE) | BEEEMHESEORBRETH D,

RBREREND, 1,24 NV 7YV —AREZLHEE LT, TI2BE (TR M-
ANMME, HEREREY) | FEEMSAED N, Ty FVERVWERAESH
REBRICBWT, HEWIcHFEEMMEIARD bh - ARV TRERORAEEE
W, BREEOHEMARBH LN, 7 v FEAVWE 9 BEAMEHBEELIFE
RBRICIHWT, EBE, e ERED, NRREROEME/BETE, SRR RS
BREH LN, BEEHERD bR,

MY T —AT I BEICEDREL U TEERMMEINTED Shicis, &R
R ARE, EEBEERUCREFEIRD Do T,

YT VBB SICE O THDBEESEISED o T,



I. BNHRPROME

1. —B4A :
g 1 1,24 b Y7V —
34 ¢ 1,2,4-triazole

s . FY 7B

B4 : Triazole acetic acid

L NUT ST T =
WA . Triazole alanine

2. ¥4
1,2,4- F U 7' —,1 (CAS No. 288-88-01)
IUPAC
4 . 1H1,24 b7 Y-
| w4 . 1H1,2,4-triazole

YT — BB (CAS No. 28711-29-7)
IUPAC
o4 0 1H-1,24- b0 7Y —n-1-A )L-BFii
4 1H-1,2,4-triazole-1-yl-acetic acid

kU7 =T 5 = (CAS No. 10109-05-4)
IUPAC
L 124 VTV INZT T2
#A . 1,2,4-triazolyl-3-alanine

3. &FR
1,2,4- U 72— CoHsN3
rY 7= EEER « CyHsN30:
FOTFS =T T= C5H3N403

4. ¥R
1,2,4- U 7V — : 69.07
MU TS ERER - 127.10
NYTS =T 5= 172,14



5. &R

N 4\NIH N¢'\N ~ NLAN/\(COOH
<~y \1}N, COOH < T,
1,2,4- sV 7Y —N NI T—NLEEEE NITY =T F=r
6. &

1,24 bV TY—N, MITY-ATIT=2ROBNIT Y —VEERZ, DTV
—NVREEOCHLBRFIHTHY, HHROLEPTCERENSE, PITY—AT T
=% 1989 i JMPR ICRBWTFHME S v, B2V EER I,

INLORREERT, AREEEEES TR, MITY—ATIT=VRBMNITY
—NVEE M FRIBER VWS LTELZATHAEN, 1,24 MV TV — MY
TS =NT 5= RO b DT — BRI OWT, 2006 SEIZHET, 2008 Eiz
JMPR TFHMli & ADI AR EShiz,



I RECHRIBBROBE
I-1. [1,2,4-FYF7YV—I] |

JMPR &#} (2008 ) RUKEER (2006 F) #Eic, JHIzpd 24282
REREEHE L]z, (BB1, 2)

FREEMRS [I-1.] 1%, NI T7TY—ABO MRV 5 LORESR UC TES
Lieb® (BIT TMC-RD 7YV —n] &), ) ERWTEBS Iz, KATERE
BEORBHDBE L, FHCBr Y B82WESIX 1,24 NI Y -V CBBE L, BRERE
FEREFRIBFE LITTRER TV 3B,

1. B ERESEER
(1) Sy r® .
SD 7 v b (—EHMERES 2 0L) 2 ¥C- bV 7Y —/v% 0.4, 48.8, 865.7 mglke
FECHERORE L. BMENEGRBRERE SN, |
®E# 168 FRIZ BT AR EVEPHEERIIR 1 ITRENTW S,
1,2,4- F U 7Y — TR S 4L, 24 FFREILINIZIZ & A E A3 8RS iz,

YR, RPFEERE CHEBEE RN LD &b 80% e HES N, (B
1) ' :

F1 HE5ERI1BEHRICHETOIRRURDHRE (%TAR)

(m:igi@ 0.4 _ 48.8 865.7
PRI i3 i3 ;3 13 1 i
R 93.5 90.6 80.0 92.4 87.6 91.9
o — Uik 0.0 0.5 0.3 0.8 1.0 1.2
E 8.7 7.4 19.9 104 6.5 9.2
R 0.8 0.6 0.8 0.9 1.6 1.3
P55 103 99.1 101 105 96.7 104

(2) v F@

SD v b (—EHESIL) [2UC-FYT7TY—AV% 1.0 mgke FETHERQD -
FBE5 L, 0.1, 1, 10F LI 100 mgkg FETEHIRAKRS L. BEEanR
BRNEREENT,

BE® 48 BRI 5 REUETIRERIIR 2 W RshTW5,

O TERRNIZRE% 30 I T, £ 0.1%TAR 23S RICEt S iz, X E
PRI RF CH o, ‘

BRI S 8 Fr MR I AR BIREIL 55%TAR 1.3 BIZ 1.9%TAR (hid
Uiz, MABRIZERIZE—IZaH L, 5 30 R EHAEUH TR LEL (1.2
nglg)  BIE TR L EN, o7 (0.48 pgle) .



F2 BEZBBHICETIREUEDERE (%TAR)

SRR FRRE BoEs
(m;%ji@ 0.1 1 10 100 1
&R 93.9 92.6 92.1 93.9 91.9
#* 3.9 5.0 5.0 3.6 5.4
HEHEEF 97.8 97.6 97.1 97.5 97.3
Ry 1.7 ' 2.1 2.4 2.0 2.2
HIEEBEE 0.51 0.44 0.51 0.47 0.47

Fr, BRBEH=a—LEBALESD 5y b (—EEMS 4I5) L 4C-FYTY
—/V% 1.0 mg/kg ECRIRIZ+2HBBANERS L. BiErER BRI ERS
i, '

BARSOI+ZHBAEEE 24 BRI THEAPIZKH 12%TAR, BRHiC 60~
65%TAR R TUEPIT 3.56~4%TAR Skt i, 72880 14~18%TAR, 14
LB 6~9%TAR OERENRBDO LN, FER1) '

(3) 3v @
SD 7 v b (—F#E 100C) 12 4C-+ V7 — V% 10 mg/ke AE CHEERA#
5 L. BEmEMRREEE I,
RPBEHBARED 95.3%1% 1,24 NV T/ — A ThoTz, (B 1)

2. AHEEHER . ‘
1,24 M) TS —ADFy hEe U REAW-SHEEERBRNERBINT,
BRIIERIITRENLTWS, (BE1, 2)




5 3

AESERBRHE (R

HREE LDso {mg/kg fKEE) e
B Bt ” ™ BEIRER
8D v b 5,000 mglkg REZ ST
- 500<LDs0<5,000 Py
s iR, FREES, —BRED
’ Wistar v b L 650 1650 Eib, MRV X AIEAG
—REMERESS 15 PT ’ ’ 1,250 mglkg FEL LS
b e TRt ]|
7R - 2
= Nt 7
(I DTSSR ) 3,650 BRLU-ERNCEEREZ L
A . -
2> HR, fl - 7
R B TSR 666 SR L% %ﬁm LR L
#iEE. FRES. —BREo
Wistar 7 » b 4.200 3 130 Bk, BRI
—BEMERER 5~20 [T ’ ' 2,500 mg/kg EELL EG8
TIETH
2454 7 ERRE., BRHOBH, ®HE
WEH, B ¥, gk, B
N_Z;;’Eg ;; 200<LDz0<5,000 Fo. WUk, BRME, IRER
2,000 mgike DL EREFE TS
HIFET=
C Wistar 5 v b LCs0 (mg/ m3) L 1 =
= & 3 A NSNS
—FEEE 5 T 2,050 mg/m?3 SRLICRERHCERR L
BA NMRI = 7 &
8 = ERHT FoR
B 10 [ 2,200 mg/m R LU-ERCE#Z L

3. MR- ERcHT 2RBER U ENEEERER
1,2,4- U 7Y =D NZW 74 % B 7= IRFEME R O RIS ER B
Ehic, TORR, RiTH UTEEORRIBE, ST U TREOHBIENRD
LT,
Hartley E/AE v bERAWZEEREMEFER (Magnusson&Kligman ) #3%E

ﬁfﬁ éh\ %%Piﬁ%ﬁﬁ&) -2 7?‘:0

4. EREMEEREHER .

(1) 90 BMEAMENEREE (S ) .
Wistar 7 v b (—BEMHES 15 L) 2 HVW-EEE (1,2,4- bV 7Y =110, 100,

500 & Tt 2,500 ppm : BRIEFEREITIR 4 28H) 50X 5 90 B EHE MR

ERMEM X,

(BR 1

10




&4 90 BREAESHEHER (Sv ) OFEHRMEERE

by i 100 ppm | 500 ppm | 2,500 ppm
SRR E | HE 7.8 37.9 212
{mg/kg FE/H) | B 10.2 54.2 267

2,500 ppm R EF DML CRE (BEMES 2 6) R UMEEEMING, FFEE T/
R AREE N R U ZEMIRESEENRO b0 T, ESHEITMREL
% 500 ppm (#f : 37.9 mg/kg KE/B. M : 54.2 mg/kg FE/R) THBLEX
bivie, (BHR1)

(2) 90 BEMESEEY/HEXEHSRE (S )
Wistar 7 v b (—BElfEEE 20 L) Z AW 72iEEE (1,2,4- U 7Y —/1:0, 250,
500, 3,000 K% TFf 1,000/4,000 ppm! : RIFFEREIIEXR SR #HEICL3 90 H
ME MR EERBNEE v,

£5 0 BRESESE/MEEEER (S M) OFHRHERE

B53 250 ppm 500 ppm | 3,000 ppm 1,000/4000 ppm
EEREERE | #® 16 33 183 210
(mg/kg FE/A) | M 19 41 234 275

BFREFHTRDONEEFTREIR 6 LRI T3,

HO2R G T TSH OB ARBH bl (500 ppm Y EREHTHEED
D) . Ts RO Ty icREOEEIT <. FRBIOFEFRLBD O o 2T
Eb, EHEENERIIEVWEEIONE,

AFREBRITEB T, 3,000 ppm P T SF O CHEERMNME, EE, EB9E
B, HERRZEME, WTNCHRMY - PIRWHREROFEABRENELCESIRD b0
T, EEERITHERE - D 500 ppm (B : 33 me/keg AE/H. M : 41mg/kg FE/
A) TharEEBLZONE, (BEI1)

1 S#0@ 4 @M 1,000 ppm, £ DX 4,000 ppm THRE S hT,
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F6 0 ARESHSE/SESERR (Syb) THROLNE-BUERR

% 5-5 i3 i3
1,000/4,000 ppm
3,000 ppm BAE | - (EEEMIDE] - REIE NN
- TG R UMRELHD  fRAE
- MR -1 R 8 A
- Jpifaxi E R R « PR E Bkl B2

cESL ANDED, FEBRH R
LR, FaR, HRE. B,
BITRA,. A—F v 74— RT
DIEEERAD . b LRV ITEID
B, ALHE) K OEK, Bl

cEBDLAVORL, RERHED

ReiR, HOR., HEE RE,
BITRR, A—F 74 —NFT
DIEBEED ., L5 LR D TEIO
B, MHEY R OWR, FHH

R K TEHE R ‘
EBBRUVBRESERE LD - EBERCBRETER LD
- SRR (B, BERE. | - RIEWIERESE (&%, BERM.
R, THAHFER) IS, FREMRR) 5
o I RGHE IR D ZEVE /R FE o 7INIRGRB R 0D 25t LT,
500 ppm EA T BEHFRARL EHERTRAZ L

§1: FEERZRVBBREORE LI L,
§2: 1,000/4,000 ppm RHEFETRAEFEEN20VE, REOFEBLYEMLE,

(3) 8 EMESHEEMERE (THX)
ICR = A (—BfMERES 15 I0) 2 AVW=REE (1,2,4- bV 7Y —n: 0, 50,
250, 500 X T8 2,000 ppm : BEERERIIE 7TE2R) #5125 28 BHEEAMHE

EHEEBRNERE sz,
F7 2HEBEIHELFR (T9X) OFYHREERE
BER 50ppm | 250 ppm | 500 ppm | 2,000 ppm
SEERAEIRE | 9 47 90 356
(mg/kg HHE/A) | M 12 60 120 479

2,000 ppm W EHOHETREOLE, HHEEBEENR O b, ETRRs
WEE L-EMATRIIRD 6T, EFMRIIHET 500 ppm (90 mgkg AFE/
B) . CARBROZFHE 2,000 ppm (479 mgkg AE/R) ThHLEZD

iz,

(BR 1)

(4) 90 EMEREEERE (THR) |
ICR <7 A (—BeMERES 20 IT) % VB4 (1,2,4- b ) 7Y —: 0, 500,

1,000, 3,000 & T 6,000 ppm : FRIKFREILF 8 B) REFIZLD 90 BHER

HEMREBNER Sz,

12



F8 0 AMERMEUER (vHX) OFHRFENRE

REH 500 ppm | 1,000 ppm | 3,000 ppm | 6,000 ppm
EigkkkEnE | B 80 161 487 988
(mg/kg KE/B) 105 215 663 1,350

it

EREHTROONEZFEEFRIIR IWTEN TS,

6,000 ppm HWEFEOMERETHIED P450 FEiEHEME T UDPGT EHEDE R
HEM, 3,000 ppm Ll LI SFE O T ECOD, EROD & TF ALD &M O HENA3ER
b BT, |

AFBRITRVNT, 3,000 ppm Ll ERESF OB CIREL, MEXERRS, B EE
FRRIZ 7T R P — 3 RFEOELFRD 5., 6,000 ppm BEREDOME CIRE, MiGx
HEFRIERIRBO N0 T ESHERHET 1,000 ppm (161 mg/ke EE/H)
1#C 3,000 ppm (663 mg'kg AE/A) THAREELZONE. (BRI

F9 90 AMESMEFURER (TUX) THEHLALEEMA

BERE i3 s 3
6,000 ppm - HE . G
- REEING], BEERD - REHE N
- N B E R « P 28 B>
~ TN T RE « L R
3,000 ppm A E | - iR 3,000 ppm BAF, BHERFTRAZL

+ Bphitfeset B g
CRRT AR b ARRME, BT
RREE/ETR, FHEER

1,000 ppm LAT | BHERTRAR L

5. EREREEMERBR
(1) 2HRAREEE (v )
Wistar 7 v b (—#HEREE 30 ) %Fﬁ‘z‘f_{ﬁﬁﬁ (1,2,4- R U 7 —1: 0,250,
500 & TX 3,000 ppm? : BEEREIE 10 2R) 51215 2 HAEBERENE
fEENiz, 3,000 ppm HEH TIIFIRESA+SIZB SRR holziz), Fi#
1% 250 XUV 500 ppm FEFHEDLBRBRITHONZ,

 WILYRIF D 0~7 B/7~21 B, WRWHE* —~ERERSE A0, 2R 5REOBARMAER
139/104. 278/207 R UX 1,666/1,245 ppm i L bz,
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#z10 2HAEERR (Sv M) OFYBRFERE
®58 250 ppm 500 ppm | 3,000 ppm
' . i3 15.4 30.9 189
FER AR PER I 17.5 36.2 218
(mg/kg AE/R) | HE 16.0 32.0
O PR T 18 375

FREHTEDONBHFRIIR L ITFENTN S,

AEBRIZBW T, BT 250 ppm B E#HO FRETHEEEMNME RRD Sh
7o DT, —RBHEITT 2 BEEMHEEIREN T 250 ppm K (P #E : 15.4 mg/kg
{RE/ AR, PHE: 17.5 mg/kg BE/A KW, Filf : 16.0 mg/ke 4AE/B R,
F i : 18.9 mg/kg RE/ARM) . BB TRV TROBRIZENTHRERR
DENREP2TOT, BEEEIFARZBROEEAETH S 500 ppm (P # : 30.9
mg/kg FE/H, P M : 36.2 mg/kg KHE/H, F1% : 32.0 mg/kg FE/R, Filif:
37.5 mgkg AAE/R) TH B L& % b7z, 500 ppm BEFHORE TR ERFHMN,
HETHREEED, BROOBABRBD SN0 T, BRI 2 BEERIX
250 ppm (P : 15.4 mg/kg HE/H . P :17.5 mg/kg 4E/B . F1 #:16.0 mg/kg
{KE/B. F1 : 189 mgkg FE/H) ThriEEx2bhfk, HR1)

F11 2HAKERR (Sv k) CROHLA-FHEHRR
‘ PR #:F R
il i i 1 i
3,000 ppm | < KEHINME < (REIEHNHDH]
- G EERA | - ENE R
- AR OEEME | - NN OB
1T HEFE
- KT ER - ZHEET
s . B EREOR
% - JREAE BN
W C EEEGEM
- TEIE
500 ppm - AEETREM | 500 ppm LLTFE | - BERBTFHEM - B
Pk TR L - Bt E R | - ERAD BN
250 ppm 250 ppm FHERT < (RERINMFE | 250 ppm FERT
Pk | RAL Ri2L
7 3,000 ppm
EJL‘ 500 ppm EHETRZ L BEHFrRRL
T
¥

/FLRES 2B ohkdo i, RERBEZREET,
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(2) REBMERER (Svy M)
Wistar 7 v b (—F#f 10 IT) O#FR 7~17 BIZHERD (1,24-FV 7Y —
V10, 25 BUN100 melkg RE/R) BE LT, BEBERBREBE SN,
ARBRIZBENT, WThOREHEOBEY R OB RICHREREICEEL -5
HERRIERD LN -70 T, BEMEIEEVRUOBRCARBROESAE
100 mgkg AE/BTHB LEZ DV, BARERRBD ORI, (BR 1D

(3) REBMRR (Sv )
Wistar 7 v b (—EflE 25 [T) DiEiE 6~15 BiZREIERD (1,24 ) 7 —
V10, 10, 30 ZUF 100 me/kg AE/B) |#E LT, BEEURBRIEEI L,
100 mgkg FE/RHEEHIZBWT, BB CHRESEMME, BETEEFER
VHBFBERRD bNEDOT, BEEEIEES R OW IR T 30 mg/ke £5/8 T
HBEELZBN, (BEI

(4) REBERR (v M)

Wistar 7w b (—FEMf 25 L) DIEIR 6~15 BIZHHERED (1,24-F Y 7V —
/v 10y 100 XU 200 mg/kg (FE/R) &5 LT, BERERBROERE SN,

' Ecizhwc iX, 100 mg/ke FE/R UL LB G THEEHMIH (100 me/ke HE/
REEERL) PEHLNE,

H’L‘)ET i$. 200 melkg HE/B G T, ELE -V 0L REGED . 100 mg/kg
FE/AL ERSHE TR EFERVCRHRBERRD BB b, £, 200 mgks
HE/ BRSHTOERROEREFHOBAEHEERM, 100 mgke KE/B TE#%
EE®EMLE,

ARRICBIT A ESHRIZ. B8, BIEE D 100 mgke ABE/ARBLE 2
bhiz., (BRI

(5) FEBERER (VU

NZW 745 (—8if 25 ) DR 6~28 Bizi@sliE D (1,2,4- bV 7Y —
0. 5, 15, 30 RU'45 mg/kg FE/A) #E LT, BESUHEBRBEE I,

45 mg/kg A E/ AR EHOBEM T, &R 7 B L BERRD R UEERMN
PfIA3ERD B AL 5 FIIEEEIR 16~24 BIcEhE LB Ehr, £, RRERHTI
ARTEERRY . BREBDEET. ReTE, #BOREYD, BE, BHRE. &
H &R OFEDSER D bivi,

F&IR i, 45 mg/kg E/H d’i%ﬁiﬂ&ﬁ@&u%ﬂ%’%ﬁ/ (B, BXE
EUERERIE) BB LN,

ARBRICBIT 2 BENEIT. BEY. B L 30 mpke KE/B L EL DR,

(BE 1

15



6. RMzEHRER
1,24- DTNV OMBEERAWTEREREERRE, Fr A =o—ANbARF—
IRERHEMEE AW BETRALTERR (Heprt BEF) . 7y U 8k
FRWEREEEERBRNRER SN,
BREIR 1Z2IEFEINLTVWI LR, $"TREThH- Rk, (SR

£ 12 REFEABRHE

R I3 MBRBEF - RE5R s
Salmonella typhimurium
(TA98,TA100.TA1535 10~5,000 pg/7° v=b (+/-S9) fetE
HIRRR TA1537 #)
EERPABR | Styphimurium
, (TA98,TA100,TA1535 100~7,500 pg/7" V=t (+/-S9) (=32
{f TA1537 £F) .
v | Frf Z—ANAAF— -
’iggégﬁ BREE i sfeitmfa 43.2~691 pg/mL (+/-S9) (=3
(Hgprt B5F) ‘
i . .
ﬁ;ﬁﬁ AP ) 10.8~691 pg/mL fett

) +- 89 : BB ERFETRUSETFET

7. TOHBORE
(1) TR +FAOSVESBR
1,2,4- YT Y —AVDTR ba S ERRICKHT AR ERRETAD, Ty
hEERIEARARI 1,2,4- R U 7Y — % 105 mol/L TEAM L., 37°CT 48 BEfilRssE
B, TAFFTUA—NARRTuFRT o o BRRESERE, '
FORR, 1,24 PV TR T neF—PiEHEERRE RN, (B
BB 1)

(2) Sy MEXBRERW: /n vitro B

T v hOEERIR (9.5 BB 12 1,2,4 b 7Y —% 500 Xit 5,000 pmol/L
THEE L., Invitro CEABHIBI SN, _

SOFR 48 R, IPRBOERE, HER . BERUEHHORIEE N Brown
KUt Fabio DFEIC L AHEBAST Y v /I RER SN, 5,000 pmol/L AR
BWT, IEERE, R, FHERCRA a7 BAERICED Lz, BRREoO DNA
BO% o R_I7BEBICEEBEIRD bhiahoTe,

ZBRIC BT 5,000 ymol/L NERRE TR ERFEEENT D b, (BR 1)

16




I-2. [tUFJ—ILER] ~
JMPR & (2008 ) BRUKEEE (2006 ) Zitic, BT 3285
HEmBREPERBLE, (BE2)
FREEMRE (I-2.] 1%, U7V —AEBE 4C TEBRLEZLD LLTF l4c-
RO TY—AEEER] &5, ) ERWTER SN, BN ERER CREBEI,
FRIZHT D B22WERIE MY 7Y —ABRERRICHRE Uz, M 5 RS R R DR E
LSWAII I RN 2IRERTV S,

1. BHEREG R
(1) v @

SD 7 v b (—BMEMER 2 IC) 12 14C- MY 7 — VERBR % 0.58, 58.6 &2 U 1,030
mgkg AETHEZEDRE L, BHENESRBRAEHR I,

N T = VERERITIER TR S, 24 R DAPIICIZ & A Y0k S Tz,
FEEHEMERRRIIR P T, 5% 168 RFETRPIZ 87.3~103.7%TAR, #EHIZ 1.2
~T7A%TAR 3 S, EfEPIZ 0.8~3.1%TAR OBEENED b, HEfES
- iHEITRD b o, BEH 168 B ORTHHENS | ZIFLRE
BRI EhizZZ bR, (BRI

(2) v +@ ‘ s
o b (—FMEES 2 D) 2 UG- MY T —VEREER 0.58. 58.6 UK 1,030
mg’kg FETHEROEFES L GEMAR) | RPREHORE - €2 =
i, '
BORE SN N 7Y —VEEERIT, FABRUMERNCERfGRZ < 24 BELIPIC
Rzt E i, RPOXTERSIZ N 7YV —AERBRTho-, (BE1)

2. BiEEERE :
PPV AEEOS v RV tESRERREE IR,
BREBFIBIRENTHS, (BRI

R13 SHFUHEBREE (M7 V-ILEER)

BEX LDse (mg/kg 15) P
= EipfE ” . BE I ER
SD 5w PR REE, ARBRZZMN, 7R,
&R _ >5,000 >5,000 GRoE S -
THEHES 5 I i L

17




- 3. HSMEURR
(1) AEMESEEEREE Sy )
SD 5 v b (—BEMERER 5 IC) 2RV V2iREE (F U 7>/ —/LHeBR : 0, 100, 1,000
R T* 8,000 ppm : REFFEREILR 14 BR) 52X 5 14 B MEAMEERRA
=3 TR |

14 14AEMBEREENER (S b)) OFEXNREERE
w5 100 ppm | 1,000 ppm | 8,000 ppm
EHmEERE | 10.6 103 788
(mgrke RE/R) | M 10.1 97.2 704

WTNOBREHTHREICL2EEERO AR o0 T, BEEE MR
& HARRBRORZE AR 8,000 ppm (Hf : 788 mg/kg (KH/H ., i : 704 mg/kg &
E/R) ThBHEELZOhE, (BB1)

4. RI=EEER
M) TV VEROME E AV ERERERRR, ~ v R ) U EERE AW
TERNERAREERBRE T b VB AVt RAREERBRAER S,

RRIIR BRI TWA LB, TRTRERETh-T, (BR1D
F 15 NEHSHEBRESE
B EIE 3 NERE - fER ot
S typhimurium .
s, (TA98, TA100,TA1535
iii; TA15387 #k) 20~5,120 pg/7" b~} (353
Bscherichia coli
) (WP2P., WP2P uvrA #)
n
ro | -
e ;ﬁ;&f% <RV w5fEHR (L5178Y) | 0.0801~1.27 mg/mL (+/-S9) =2
§§ Laatd E b U oSERARES 0.318~1.27 mg/mL (+/-S9) | =353

) +- 89 : REEREETRURGEET

I-3. [FUFPY—=LFTS=]
JMPR &#} (2008 E) RUCKEEFE (2006 ) #Eic, EiclT sk
M RARE L, (BHE2)
ZREEMRE [I-3.] 1%, RYTY—ABO SRV S MOKREY 14C TERH
Lid® (BT TUC-RD 7Y —=ATFT5=r) 205, ) 2BAVWTERISE, K
HEERE R UREBE L, BB ARVERII NI TY AT IS icBE L
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oo B/ SRR OBREESERIIE 1 R 2 IRENTW3,

—h

. ARG RR
(1) v O

SD 7 v b (—EHEHES AT IZ UC- N Y 7/ VT 5 =% 0.5 TN 50 me/kg
FECTHERNRS L, BMkrEMRRAER I,

BE® 24 BRTIEE ALY (B 96.1~97.7%TAR., H : 92.0~99.0%TAR) #3
RECHE X7, 5% 168 B 0 EPHEMESEIL 3~T%TAR, FE& P~k
it 0.6%TAR K TH -7, 0.5 mg/kg FEFREH T, RE5% 168 B TH
B~DEB IR DN T, 50 mgkeg FEREH T, EIFE, BEEUmE
T 0.022 pglg L TRO O RPOEERDIIRELO NI T —AT F=
YT 8UTAR #AH b, ¥RHPIC 2BEORBYLSBRE S, FRFNE

IREEED T2~86 BT} 8~19% T 72,

T, FRBRTELNHEED E BV R OREMRE - ERRBNE
iz,

RARHDD 69~89%TAR RUHERD 1~2%TAR X M) 7YV —AT 5=V
THD., RPD 8~19%TAR R UEP D 1%RIEIX T £FABEMEK (NMNacetyl- |
D,L-triazole alanine) Th-7=, (B 1) '

(2) Sy @

SD 7 v b (—BMEES 2 C) 2 UC- R Y 7Y — AT T =% 056, 54.4 Bt
993.7 mg/kg AETHERO®RE L, B ErHEMRBRNER Sh -,

FEHMERRIIRT T, BE% 48 R TR PIC 87.4~97.4%TAR FElt £,
#EPITITR 5 168 BT 6~18%TAR St Xz, 5 168 BFfEI % OMAMmE
BREME»- T, .,

Fir, FRBRTELN-HSE RO TRRORMDRE - CERBNERE X
iz,

REPAHD O 82~93UTAR KU EF D 1~2%TARII M 7Y — AT F =0T
HY, 13~30%TAR 137 EF LEHFEE (MNacetyl-D,L-triazole alanine) T
e (ZRD

2. BEBERR }
NI T —ATS5=00OF5y VR ARHANW-AENRBRNEEINTE,
BRIIFR IBIREINLTWS, (BE1)

® 16 SHSHSRBRHRE (RiF)

BEF LDso (mg/kg KE)
% s HE i3

BE S NI ER
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Wistar 5\) }-\ ﬁ%\ ﬁﬁ\ nquﬁﬂjiﬁ\ ﬁ
>5,000 >5,000 |BiRAA
FEMERES 10 [T i L
A Wistar 7 = b
A e 3 )}
—BEMEHES 5 T >2,000 >2,000 ﬁﬂc&@atm 2L
NMRI = 7 &
.y . 2
— B 5 [T >5,000 >5,000 |ERECGECHZL
3. BERMESERER

(1) 28 HMESEEERE (S ) :

Bor:WISW #®Z » b (—BfErES 200) ZHAWEEHED (M) 7Y —1TF
Z =y :0, 25, 100 KTN 400 mg/kg AE/H) &5 L5 28 AFEAEEER
BRMERME Sz, —8E4% 10 01X 28 BEIOEERRICAVWS T,

400 mg/kg BRE/RREFHOETMFRER L Cre DAL TICRBEDET
BERD b, BROREBERRENBRER Mo MEAELREICELITRBD 5

MRPoTZ AL ERFTREIZE L bR oT, ¥, 400 mgke BE/H

TS BEOM T K OHLEESEMIR S b2, REARENRER UM
BERHEICELITRD bRz b, BEFFREIEEZEZ b 2oz,

BREZBEELEEEHFRIIED N0 T, BRI & AR
DEBAE 400 mgkg KE/ATHB LB OIE, (BE1) |

(2) 90 EMESMEERE (Sv )
Bor:WISW %7 » b (—BAHHES 20 L) 2 HVWRE (FIT7Y—AT 5=
> 10, 1,250, 5,000 BTX 20,000 ppm : #FEREIIR 17 38) BEIZL3
90 A MEAMEEERENERI AT,

£17 0 BMEIMREAHR (Sv b)) OFEHREERE

BERE 1,250 ppm. | 5,000 ppm | 20,000 ppm
TigmaERE | 90 370 1,510
(mg/kg FE/R) | #H 160 400 1,680

20,000 ppm #EBOHET TG, Bil ROMLHIRFREN, F/2, 5,000 ppm EL
EIREFEOHET TG BERICED L, BILOBENNEVWZ L, —@EDb
DT L RUCHEEMAHIERT 2 L0 THo I &, BEHFTR L IX
Exbhigmrol,

ARBRICE VT, 20,000 ppm FEBOHETHEEHMMFIIRD S, HETHE
BEIZEE LSRR D bhieh - =0T, ERMERIIET 5,000 ppm

? RENERTPLERLND,
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(370 mg/kg FE/B) |, METARBRORSHE 20,000 ppm (1,680 mg/kg 4H
[B) ThareELLN-, HEBE1

(3) 2;AMESEEMERE (5vF) <BERH'>
Bor'WISW R Z v b (—HHE 10IE) #HAWgKk (M) T7YV—ATTF=2
0, 3,000 &X1TF 10,000 ppm : EFh 0, 448 KT 1,490 mgrkg (AE/H 2+ )
BEICL D 2 ARESESEERRAEE SN,
RECEHELABETRERD bhR P o0 T, BEHEEIARBROEHA
BET®H% 10,000 ppm (1,490 mg/kg AE/R) THhDLEZ N, (SR

(4) W EAMEIMEEERR (/)

B — VR (— B 4 10 2 AWRRE (R Y 7Y — T 5 =10, 8,200,
8,000 & TF 20,000 ppm : HAEREIIE 18 ) REICK D 90 EREAMS
MERRER D S, '

20,000 ppm REFEDOME THEEMIPHI IR b, HETHBRSICEELEE
BRRIZRD bhRho DT ESHEIIETARBROEBHETH S 20,000
ppm (850 mg/keg fAHE/H) . M T 8,000 ppm (345 mg/kg KE/H) THHLE
b, (&1

F18 90 BMEAMFUER (1 X) OFRFERE

B5RE 3,200 ppm | 8,000 ppm | 20,000 ppm
EEmAERE | B 144 322 850
(mg/kg {&E/H) | HE 150 . 345 902

4. EFRERERR
(1) 2HAKERR (SvF)
Wistar 7 v + (—BEH% 15 0T, #E300C) 2HAWVWEEE (M) 7YV —AT5
=1/:0,500, 2,000 KTt 10,000 ppm) 51T & % 2 ABMRBRA R S h iz,
BB IR S I BRE U - BT IR0 b o e, JREMETIX, 10,000
ppm REFHD Fro THRERNIEH R CRERERERS . Fa CREREEDORED
B LNO T EFHEIIFED ClfE L b ARBRORERETH 5 10,000
ppm (929 mg/kg FE/R) . JREIH T 2,000 ppm (192 mg/kg (AF/B) Thd
EEZ DN, BHRIIHTLIZEIED ORIk, (BRI

(2) 2{HERRERE (Sv b)) <B$ERE>
Wistar 7 v b (—BELEE 6 L, Mt 128) Z2RWEE (MY 7/ -7 5=

' ARBRIAERECLDOBRTHY, REAML 2 EMEEN L HBEER L Lk,
| FRRIZEMEA DRV, BEER L LE,
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> : 0,150, 625,2,500 & 1" 10,000 ppm) #EIZ L2 2 HAEMEABRNER X
N7, '

BB CIIREICEE L ZEERT RERD bz o, 10,000 ppm #EE
ORBY TEAESRD b, AETRZENENROLERNED bhiD T,
EEERIREY CliE L bARBROREMAETH S 10,000 ppm (1,000
mg/kg RE/HS) | REMWT 2,500 ppm (250 mgrkg RE/B) . BRI LT
2,500 ppm (250 mg/kg RE/R) ThHHLEZ DN, (BR1)

(3) REBMEER (Sv )

Wistar 7 » b (—BlHE 24 L) OFR 7~16 BiZm@HIRE LD (B : 0. 100,
300 X' 1,000 mg/kg AE/R) &E LT, BAEBHERBREEB I,

BE® CRESCEELLEHFREIRD bRho, BIR T, 1,000
mg'kg RE/RREHTE 7 BHEMEERTEERUE 13 WS LB, 300
meg/kg ARE/A U EREFTEREREOFLBEXSED bk,

AREBRICBIT 2 ESHEIREY CABROEEHAETHS 1,000 mgkg &
B/A, BAT100 mgkeg KE/BTHB LEX LN, BHFFEEIRD LR
~f, (BRI

5. REEEHR

RN T —AT T OMEE AV DNA EERBR R OMEIRRERLTERR, F
YA = ANLRAZ—HIlE (V19) ZRAVWERETFREARZERR, < U ABRHEFH
iz (BALB/3T3) ZRWEHREEGHRRR, v VARVF v =—ANLRF—
R/ SRR EE X iz,

FBRIEIR19ITTREINTNELERBY, T _TRETH- Rk, (ZR2)

£19 REEHEBREE

PR FIE MRE - 58 Tl

' E. coli .
(pol A+, pol A_l') 62.5~1,000 pg/7" Vv bo(+-89) [i=eEd

DNA Bacillus subtulis .
EERE (H17. M45 %) 20~1,000 pg/7" 147 (+-S9) Rt
vitro Z v MFHERR 80~10,000 pg/mL (+/-89) Fatd:
-y S, typhimurium
gggg (TA98, TA100., TALOZ. 20~5,000 pg/7" v} (+-89) i
TA1535, TA1537 #) ‘

* XL ES ERENLRDTEREERE (BRI . UTHEAL
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HAER SE 3 MERE - REE A

8. typhimurium
(TA98.TA100.TA1535
TA1537 #) 313~5,000 pg/7° V-t (+-89) (=45
Escherichia coli
(WP2uvrA )
S. typhimurium
(TA98.TA100,.TA1535 20~12,500 pg/7" V-t (+/-89) (=33
TA1537 #. TA1538 ¥k)

EBEFER|F YA =—XNAAFZ—H | 500~10,000 pg/0.1mL in water B
EEFR (R (V79) (+/-59) =

BEFRE|Fr A =—Z N bRF—H

A J& (CHO) 500~10,000 pg/mL (+/-89}- fatE
gg;g L 7(]'; Aiﬁﬁfﬁ“’m 62.5~1,000 pg/mL (+/-89) (=43
(PCHCAER) (HEmgEns) =
mo| CBCF1<U A 2,500, 5,000 mg/kg (K&
vivo | VERR |y (RS Rt
F o = RIND AT — 5,000 mg/kg (K& Rt
(TEEAEA) (B [EHE l:l&“&) =

) +- 89 AHMEEACREETRUHAFET

m. [rYFYI—ILRIEEY]
NFRXEBEREIZ, DI TY AR HOETERABHICE L TE LN FSRE
BH L, (BR4~T7)

1. 203V —LOBHESREERICHTELF/ A UBREARERFOER (in
vitroy

SD v FDEEEE (9.5 By ; TR (1~3 8 ) icoratry—n% 125
UM E L XS b T—1% 200 uM OBET, XIRBED T2 FY —A RS
FF—NEHRATREL, in vitro CRETHERBRE SN,

R 48 FRfRIC, INRBOERE, HER, ERERUVHEHROBEENITFHO
RERRPBAR I, VNI AVABHOREOREIMNBHEHLAFK TH- 1,
TNhat Y —ARBETIIREEROFERRS BB b, 7va LR
VI NOHBNEETIL, FEROFTERBOARDOh, TAa Y —VH
PALEERE TR bR OB ITH T 3 BB o T,

Fio, BRBRIBITI2REORERIT, IIBBHRRY M7 —VABETENE
N2T% R 0.0% ThoeDiZx LT, 7Y — VBT 72% Th o7z,
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TN FY =BT AREEIECE - RUOEHEER KR b, 7oty
—NVEOPY b T =N ORMEE T, vty — VERLERETED LR
EIBRCEESOREORERPFD L, B L DR EORERIEL LA
ol

A 60 KRR OSERENThI, 72— VBT, i
MBERRD NN, TraF Y —AROY b5 — A OG0 AEREE T B
CRETHoT., (BHBY) -

2. 8507-LDORoARRV=T M) ROBEBRRIZHY 2R

FI T —ARIEEMTHD E T u Y~ (CYP26 FREH) 2RV T< U XE
BO=U b BOBERRIZHT 2EABRN IR TS, BFARIE Thxl RIBR
D=7 AR(9.5 BER) AW Y T ¥ A 5 PCR Df5R. Thxi KIBBID CYP26b1
RO CYP26c] DRBBITE AR L ~TH Ui, £/, INTERE (9.5~10.5 A i)
Rz CYP26al, CYP26b1 KU CYP26cl @ in situ A7) FA¥— g
SITITBWTH, Thxl REBEID CYP26al, CYP26b1 B CYP26cl DEIIIE
AR L TR L=, |

FIu/— Vi %, 24~48 BRI h A=V FNIIE (RT—T 10 Xt
14) Tk, EFFEHROXE, MER, BHEOLOROHEES OXIE, BRERK
B, DBEREE. LRERZESARED LN, TNODOREDE LI Thxl X
BEO-y ARVCERIZVF ) A4 VB TAB IR TRAMEE I,

oy — VB LRICBWT, VR A CEEEREESR O Raldh2 DEBREN
EF L7, Fo, VF /A VBB LEERIZEV T, PIRER RIS D Hoxbl
DRBERFR SN, |

Thx1 KB~ v RZ8IT5 CYP26 BHR ORI EDRRNS, VF /A VB
WL > TR SN AERBRBLEOREREIL, Thx! OBERABOBRIIFETS
ORBENREF N, (BES5)

3. LF/ A1 BORERRIZEY 3 OYP BEEFHOER

C57BL/6J v ADEHR 9 RIZVF /) A VEEEE# &I D (0. 10, 25, 50 B
100 mg/ke KE/A ; #hFh 0, 29,000, 72,500, 145,000 & Ot 290,000 IU/kg &
H/BIZHEYE) ®#EL, 1, 20 4, 6, 12 RO 24 HZCHRECOEEZER, &L
IR 18 FIC LB L CHREZMH L, BEEEFRUVHEEMAZIER SN,

A RIBIX 25 mg/kg RE/B L EREFHTRO L., AEICHEBELTEED
BENSEML, THRUVAEREZOBEERBFEICHEMLEZ, MEOCRFEIIX 25
meg/kg FE/BULBREHTROONEN, FHELLEVRIEORBAERI 25%
T, A EHEMIIHERR TE 2o, 50 me/kg (FE/ A LA IR EBEC/NERRREN,
100 mg/kg A E/ A ER CEME, IEER OCHBOEREABD bk, (B
 6) '
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4. MYTFV—ILRABEAILIVEREERER
b U TS —VRILEDITT > BED in vitro SR8 L CEEEERRH Y,
MEEED b ) 7 — b HORFEEERIIED CYP FREICEEL, #%R
BiX, AEMED trans VF ) A VEBBBRBIZLABOLRAKTHI LEZ LN, B
BINTEREERVF /A VBORBIZLA2b0LEDTELULTWeZ b, b
F )4 BORBHIZEET 2% ED CYP26 BEREMN M) 7Y —{beic L v
L, VF/ AU BRI 3EEERBRICHENCEELALDEE L BNE,
(BR7)

25



V. £&0

BRICETF-BHEZRCT, P 7Y —ALREROERRBEHTHSD 1,24 b
V7=, FPITIS=AT SRR T —AEBR] oW T JMPR RO
KERToFHAFREEZRN LI 25, ARRLEAS TR, 2B LB
+372bD L IFELRVE, BRATELN TV ARZNMANRE LD LREZLD
ThY. NI TV NREBEZFHET 2RE0EER & LTUIFIRTRETH D L ¥
Wi L7,

UC CEMLE 1,24- MUV 7Y —, PYTY—AEBERRNY 7Y =T 5=
DTy FERAVIIEMERNEMRROBR. FEORESN 1,24- NI TV =,
MU T NVEBE R T Y AT T 2 BRI &, 24 BRREILAPIZ
1FE AR SN, EELRIERBRRIIRT T, BIEIDE LD S0%TAR
LHEE XN,

EREBFHERND, 1,24- NV TV - AEBECLDEEL LT, ZIBE (7F
b= RNME, EMERRD) . REEIMNESED BN, Ty FERWERAE

EERBICBV T, ABWICEERMIH RO DRI AR\ TOHERORAE
SREERM, BREROHMMBRD LN, Ty VERAVWE 90 B EAMEEMESHE
BrERERITRBW T, IRER, RGeS EERD . /R DO EM/EIE, RIS RREE
HERRD bz, BERERRD b7z,

MY TY—AT F=BEICLZBEL LTHEHMNNGIARD bz n, i

IR AR, BAMEERUCEEERRRD b ahol,
MU T BRIV TR, BohaER»LITEEELLED. BE
HBDENRD T, _
EFHMEEE OB R L OB RRICBIT 2 EEMEBSIIR 20 ITRENTN 3,
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F20 HHRRICETIEENE (1,24-MITFTJ—L)

3 BEE B (mg/ke (FE/B)D
PO | BB {mg/kg 4E/R) JMPR EPA BERBREERS
S+ b |90 B (0. 100, 500, |# : 37.9 fiEE 38 HE 379
it 2,500 ppm B : 54.2 M : 54.2
7 M | #E:0.7.8.37.9.
Bk 212 BEHE - IR AN | MEHE A B IMIDE] | MERE ; (R I
M 0,102, % : &= &
-54.2, 267
90 BRE (0,250, 500, |#k: 33 MEHE : 16 ;33
At (3,000, M ;41 M ;41
# & #(1,000/4,000
s | ppm | WEHE : ARESTINERMA) |bEE « TSH A% | MERE : RIS
HE:0.16, 33. | & %
183.210
ME : 0.19.41,
234,276
2 % 10,250,500, HE FE HE
% 7E 7X|3,000 ppm* PHE: — MEHE - — P —
S A P — P —
PHE:.0.15.4, |FilfE: — IR &4 Fi i —
30.9, FooE: — HERE - 19 Pl . -
189 B '
P ¥ : 0,17.5, |REMH BIERE - 15 Pkl
36.2. P # : 30.9 P #E : 30.9
218 P i 36.2 HE P : 36.2
Fi#f : 0.16.0, |F1% : 32.0 MEHE - EEBAMN|FEE : 32.0
32.0 Fi i : 37.5 i, REREEE B | F1 M - 37.5
F.i : 0.18.9, h&
37.5 i HENY
M RERETFHEN |8 - FEBD. |H o BT
HE  BisEIE i BB . SRR
WA HF
R IREMY
BHRRZL |BHE . EERET EHERRARL
#* 4 #(0.25.100 BEM. BBIR : 100 8%, BBIR : 100
1
R BEM. BIR BE. BRIR
EHERTRAL EERRZL
(EHFBEEED & (RHFEERRD L
7Ry vy
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. BEE EEM B (me/ke (KE/R)V
DU | BB ke tkm/E)| JMPR EPA REABRS
& A (0, 10, 30, 100| B8, IR : 30 [FEMY : 30 BEi, 18R : 30
PERRBR B&IR ;30
88 B4
(S E M BN HEN : A E N PBiH|
IR Rk E FEEMIHE  |RIR . &BEFE
BRIR -
(BHFTHEEIRD S| BREERLS |(BHEBEEIRD L
vy iy
% 4 3|0, 100, 200 |#E@ip. BRE: — B, BIE: —
BN : B8 -
AE M RERINIDH
R&IR IR
. & R B R B IR BRI
<7 X (28 B {0,50,250,500 | : 90 MEHE : 90 HE : 90
FatE (2,000 ppm I - 479 1 . 479
= % B8 0,9.47 HERE . RN
Lo 90,356 HE O RREREEM B R
HE : 0,12.60, |ME: BERTRAZL [ T RA
120,479
90 AR |0.500. 1,000, | : 161 BEHE - 80 HE: 161
ma:  [3,000.6,000 | : 633 M : 663
= ppm IHEHE -
g #E : 0,80.161, |MEHE FERERPDE |
487.988 Bttt BB Bk PRt E B
# : 0,105,
. 215, 663,
, 1,350
Y | 4 F(0.5.15.30, 45 (BB : 30 B8 - 30 REM - 30
P BEYE - 30 BRIR : 30 RRIE : 30
RBO
BEh : $EE, AE | BB ; YASE. FEEK | B8 ; ¥ASE, AR
R RE K Y mEn
EIR : BRIRAER B BREERS B - BREER
L, REBHEE P REFHE
1) B EHEETHROLhEBERRERLE,

—  EEERIIRETE R0,

* 3,000 ppm TEBETII FL REBR S0 B bR b ol inh, F1iid 250 2 U500 ppm #E

ﬁ@#iﬁﬁﬁ%%ﬁ@ L7,
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F20 FHBRICHIIRSUHEE (FUVTPV-AT7SZURUFITJV—ILER)

. BEeE M B (me/kg (KE/A)D
B | R (mg/kg fEH/B) JMPR EPA RAELEEES
FUT7 | o~ |28 B |HEHE : 25, 100, |MHEEE : 400 HEFE : 400 BEHE : 400
— WmaME 400
75 = z % = MEE - TR R U | SHERE  FEMEER R U MR SR R L
NS
90 AR (0.1,250. HE : 370 HE - 90 1 : 370
HadE 5,000, 20,000 | : 1,680 i - 160 It : 1,680
# M R ppm/|
B HE . REMIE | HE WBCED HE - REHEImE
B : 0.90.370, | : FMFETRAL | TG B M BHERTRAR2 L
1,510
W : 0,160,
400, 1,680
2 4% |0.500.2,000 |FEhd : 929 BEhin BENM
# 7 3%(10,000 ppm HE : 929 HE : 929
% JREh4 : 192 i : 988 | M- 988
..................... REhin R8s
FO # : 0.50. (@& - HE ;192 HE ;192
213.1,100 |HmMFTRAZL Wt - 199 i : 199
FO # : 0.51.
223.1,110  |R8hép . e ey
F1 #: 0,47, \RBEREEOEL | EFRAZL EMFRZL
192,929 R : Ry -
F1 # : 0,49, FERERORD | AEREEORY
199, 988
(BRI T 5| (BB RT3
BERL) BERL)
% 4 F|0.100. 300. |84 1,000 514 : 1,000 B854 . 1,000
e 1,000 JAIR : 100 BRIR - 100 J&IR : 100
AR
fEhdy BE 88
EHET R L BERTRZ L BHERRZL
FRIR: B{bEE  |BR: BEBE (AR "a'ﬂz:%t
(EFTHIEFED b | (BHEEERD L |(BEREIIRD S
vy gy )
4% |90 A |0.3,200, HE - 850 ;850 HE : 850
EaME  |8,000,.20,000, | : 345 i : 345 Wt - 345
=R ppm
B 0,144,322, | B BHERTRAL (M BEHRERL B SHER2L
850 M AEENIME | . EERR HE : (REE RIS
M : 0,150,
345,902
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. BEE MR (me/ke KE/B)V
B | R (mg/kg &FE/H) JMPR EPA BRAEEERS
FU7 | 5w |14 BF [0.100.1,000 |MEHE : 703.5 HE : 788.3 HE . 788
ey % HaM 8,000 ppm i : 703.5 M - 704
(3 MR 1006105 WEHE  BIERTRA L ' .
B 788 ; ’ MEHE  FEMERT R L (el TR L
i : 10.1, 97.2,
704
1)  BANERETHRHLN-ERRRERLE,

— EEMRIIRETERMoE,
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<B% 1 : EEHEE>

BEFR ZXi)
ALD TRV vmRE T F—F |
Bil =), AV
Cre JVTF=
ECOD ThFLIe)y OFEF5—F
EROD ThRVVIAT oYy OFT2FTFT—F
FOB BREESRARE
UDPGT |UDP-ZZu /3N bS5 ART7x5—F
LCso N M BIIR
LDss MR
Ts M) Aa—FHA =
Ta AR
TAR Kk e (E) HateE
TG FUZVEY R
TSH FRIRFE R T

31




<>

1

JMPR: “Triazole fungicide metabolites”, Pesticide Residues in food-2008
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