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L

U7 =V RHZREARITHD A =2 —/ ] CAS (N0.125116-23-6) (2D T,
BinfER AL A F50E LT, 7eds, AEl. EPEMIEERER (R, KE%E) |
TER AR (723, TASWE) | BAERERR (U1 KO EmEtERR (Z
v N BETICRE ST,

P - B BR AR 1 X BY R NE S (T > B) | HEIENES CNER OBDA) |
1’!5%53%@3 fiatEmErE (7 b, v AR X) | BEENE (T RO X) | %

AINE (T RO~ T R) | 2HRE5E (T v ) | BEFEE (Ty FEOTEF) |
ﬁ(ﬁ%‘f&%@%ﬁﬁﬁiﬁ%f b5,

BEMERBFE RO, A ha Yy — VRGN, ElCmik GRinek/ k()
Je OVl (HHRARAERSE) ISR b, st R OERICI W CRIE & 72 2 B s
PITRRD e o7z,

TR ANMERERIZ BN T, ~ 7 A CTHHIZIES OBEINNTED Sty BAEMFITER
BIEA = AL L ITB 2L AFIOFHHCHT- Y BIELZRETHZ LITAETH D &
EZ b,

7 v Wiz 2 RETERERIC W T, 8 P HRIZ I 1T 2RI O & X OV
KRR bz, Ziubld, 17p-m A 7 VA — VREK TR B2 XD o3
SRIECH IR EE N S L Z SN b D EB 2 BTz,

AR AR TR IS OV TIL, REER PRSI TR E ST AR AR F M ORI Z BE
THU—=F T T N—TIZBWTHR S, UTO LB s,

7 v M ERAWERAEFBERBRICB O CIL, DEPRRBENMESOMD TN R,
BHEDFHO BV, XL RAEFBERBRIC IO TIL, KEEE, NIERE., &
P BN b,

U Y & W3 A FMERBRIC BV T 10 malkg RE/ H TRED B L= AR AR E
EIZHOWTIE, 1 SORBOLDELETHY . Fiz, MOEEORERTIX 10 mg/kg &
H/HEY HEWREEICBOTHRIAL TWRWZ b BRITRTH D LW L=,

KEESE Z bR < IR IR AT AAZ DWW TIERW T b R EMIC B BB T 2 HETHRO b
77e UV XE TR A TR iA§+f5%ﬁ%ﬁ£ﬁ’ﬁ ST, WTHORERIZIB N T
HKEIEN I LTz, Z D%  ITRHMRICEMEDN LT 2 HE TR 5, 10 mglkg &
H/ H LA B COKIREFRBLUZ DUV T i@aﬁi&ff@%ﬁ’iﬁ Lot niz, 5%

A LIEAER. X oRIICk3 2 EEtE &L 2 mglkg KE/H Th o7,

Bk O ED 5 H/IMEIL, U VX2 A58 EmEERER D 2 mglkg AE/H T
bHol-Z k N, THERILE LT, Z24%%100 TR L7 0.02 mg/kg fAE/H % —H
EEGFFAE (ADl) LRE LT,

%



Mg A bary—iu
4, . metconazole (1ISO %)

IUPAC
4 (LRSB5RS;1RSH5SR) -5-(4-7 X U))-22-2 A F)-1- (1H-1,2,4
RN T A N AT T a RS ) — )L
¥4 (LRS5RS;1RS5SR) -5-(4-chlorobenzyl)-2,2-dimethyl-1- (141,2,4
-triazole-1-ylmethyl)cyclopentanol
CAS (N0.125116-23-6)
M4 (£) 5 [@4-7un7 =)WV AF)N]-2,2-V A F)N-1-(1H-1,2,4
SR TY =LA VAT T mR e H ) —)L
#4 . (£) -5-[(4-chlorophenyl)methyl]-2,2-dimethyl-1-(1+-1,2,4
-triazol-1-ylmethyl)cyclopentanol

C17H22CIN3O

319.8
N N r—
HO, cuz-—f_\ HO., CHy~— N/ _\u HO,  oH,— N/ _\N H .\cug—n/l _\N
A5G- ARG KNG Y
Q e CHy cl
(+) -AbaFV—IL-trans —y=2Aha T 0 (+)-AbaFJ—IL—cis ()-AkaFJ—)—cis
(1R, 5R) P ket (1R5S) (185R)

A Ny — i, 1986 P TEMRASH (3 Bt r 1oy |
B SN MU 7Y — LV RREAITH D, TERAEIIEHO = L2 7\711“—/1/%/:.\52
BRIBICBWT, 24-AF Lk FaT ) 2AT7a—LORAFIUEHESTHZ LIk

10



0. EEOEFERAEBMETS, A hatb Yy —AS5FHNOY 7 a0 F B 1L
O SNAZ 2 HDOARFIRFZEN DV . 1R, SRIKE 18, SSIRIIMIEHN trans RO XA,
1R, 551k & 1S SRIKIFMABHD cis RDXIER L Ie o> T D, A hat Y —/VRIKRIT
cis K% 80~90%, trans{k#z 10~20%5H LT\ 5,

ARaFy—E, 7T A AXT A KA VR EOMRMNGEESCHEE, Rk,
77V EEER E 30 EDLETRE S, BICEE,. REICEHIATEY . BT
[ETIE 2006 I/, A& D E IR EREEN 72 ST\ 5,

Alal, BEREERHEIC S AR HREE (REZ, hEE) KOS v AR—K LT
AREDEFE (20T, TAZWE) BRrshTng,

11



A N aF = UZid cistR & trans RDMFAE L ZNE VL BMR N FAET D D5,
B2 TA RaF Yy —) ERLEEAIT csthTEIKRE trans (K5 & IIEDOIREY

Y

BREMARBR] .1 4%, A Y — o7 aXUF LB 1 LDRES 14C
THEGE LD ([eyc-4ClA b=tV —v) KONNY 7Y —)VER 3L KNS LD IRFE
Z UC TEFRL7=Hb O ([tri-14C]A b2y —)u) ZHAVWTER SN, SREEGR
BRCHW DAVAER AT 112, S ERERE TRV DIV RIR—5 (cis/trans bt)
K 2 IR SN TN D, BUHBEREE K OGHMIIR BRI 0 D30 a A had Y
—VAZHAS U7z AR 53 PR PR B O A E S IR PRI IR L RO 2 IR STV D,

1
Ak AT 5 LA RE (%) cisltrans k.

[cyc-4ClA h=aty—i D 99.3 79/21
[cyc-4CIA haFY—1 @ 99.9 79/21
[cyc-¥CIA b=V —n O 98.8 85/15
[cyc-#ClA b= Y —L @ 98.2 100/0
[cyc-4ClA haFY—n & 99.4 100/0
[cyc-¥CIA b=V —1  ® 99.4 79/21
[cyc-¥ClA haFY—n @ 99.3 79/21
[tri-C]A h =) > —1 >09 >99/<1
[cyc-4ClA haFY—n O 96.4 84.4/15.6
[cyc-4ClA b =) —u 99.0 78.5/21.5
[cyc-4ClA b= — @ 96.1 86.5/13.5
[tri-4C] A b=y —1 @ 97.0 82.3/17.7
[tri-“C] A b=}y —L @ 99.0 98/2
[tri-14C] A F 2> —)u 96.1 83.4/16.6
[cyc-4ClA h=aFy— B 98.0 84.7/15.3
[tri-14C] A k=) —v 98.2 81.6/18.4
[tri-“C] A h=FY— @* 99.0 81/19
[tri-C] A k=) —L 97.6 85/15

MR U T =L LLD A F VDRI BC ZEFRNALE A

12




N cis /trans tt.
JER A4 ©) 79.8/15.59
JELAA @ 83.7/13.7
J A ® 76.5/18.02
Ji A @ 83.13/15.86
JER A ® 85.7/13.9
J A ® 96.9/<0.1
JAA ©) 91/0
JER A 0.3/99.7
JELAA ©) 83.7/16.3

1) : GCIEIZ K 2 BT OfER., cisltrans Hi3 81.86/14.95 Th -7,
2) : GCIEIZ L D2 BT DGR, cisltrans tb1% 80.80/15.30 Th -7z,

Fischer 7 v b (—HHEMES 3UT) 1Z[cyc-14C] A k=Y —/L(@% 2 1% 200 mg/kg
REOHAECHERRO®KE L, MHPREHRIC OV TR S,
FBGRAZIT B IMSET IR BRE )T A — 213K 3RS TN D,

3
P& (mglkg (AH) 2 200
PR i i i il
Tmax (hr) 0.25 0.25 4 4
Cmax (ug/g) 0.25 0.19 16.7 16.6
Tz (hr) 20.0 33.6 24.6 34.1
AUC (hr - ug/g) 4.50 7.23 671 787

ARV HEIERER[L. () 1L VSN, R, 77—V E N — I ADE
D RIERIIRET D 7e < &b 96.7%, METD7e< &t 86.8% L FHE TSN, (B
& 3)

13




Fischer 7 v & (—REERES 3 JT) 1Z[cyc-14C] A k2 — /L@ % 2 % L < 1% 200
mg/kg REE D & CHRRR O &5 X i[cyc-1#4C] A F 2F Y —L@% 2 mglkg A/
HOMET14 BREIXERO#E L, (KN ARER N it ST,

TR TP ORI REIR 1T R 4 IR STV S,

ug/g

(ZH 4~6)

IIFEH T 53T

5 72 Il 2

Jr % o HE

AHiER(5.31), EIE(2.11). EMg(0.44). fifi
(0.23). /LM#(0.16). Mix¥ FEE(AR(0.14), H
PR0.13), 1M4(0.12)

B (1.77), JThi(0.13),
Ei(0.04), F5HL(0.04),
Jiti(0.03), 4:1fif%(0.02).
JRIER(0.02), 1MA%(0.02)

JHE(4.99), EIFE(3.19). Eli#(0.75), Aifi
(0.49), /[ME(0.38). fi%(0.33), MK FEE(L
(0.32), JP50.31), ARHKAY0.29). fER
(0.28), MMig(0.23), MufR(0.19), inHE
(0.18)

JiFli(1.19). % (1.05).
1M4%(0.04)

JENA337). iE(138). EIEH(124). B
(74.2), BISIIY71.5), 4(66.2), fifi(63.7).
DE(58.9), i TR (B2.0), KR
(51.7). MlE37.2), HiE(37.2) . Sl
F£(36.5). MiH32.2). #HA(28.6). FEZE
(27.3). 15%17.0)

JFli(5.6). @I (3.5). 5
Wi(2.3). Ehi%2.0), 4T
TEfh(<1.7). FRIER(LS).
ORI (1.4) . 281 E
(1.2), AMiE(1.2), mif
(1.0)

EN6(402), Fi(192), FIIF$(163). X
(85.1), Eii(87.9). YNE(75.6). ii(73.8).
LWE(71.5), i T EER(67.9), HURIE9.4),
FZEIFE(54.8), NiiE(44.6). Hilli(39.2).

AELY). FE(26.9). B(24.1). ik
(215)

ATi%(5.3), B 2.3). &
l(2.1), £ifie(1.8), I
4%(1.8)

4T KE R e

JiTi#(6.96). FIEH(5.25). BHi(1.00), fifi
(0.59). /C¥#(0.32), IfnHf0.31)

I (2.16). ITHE(0.39).
Jibd FEEAA5(<0.18), ARIMLER
(0.16). &hi#(0.13), HLIK
R(<0.11), 41 (0.10),
F55.(0.07), Jifi(0.06), FZ
JE/E(0.04), JMfE(0.04),
114%(0.04)

4
55251
1k
2 mg/kg A
i3
Tk
200 mg/kg K E
i3
1t
2 mg/kg R/ H
i3

JHIE(10.5). BIE(5.00). EH(1.06). fifi
(0.69). If1#(0.54)

fHig(2.25), R (1.54).
FLRIR(<0.23), it
(0.17)

1) 2 molkg (REF G TI3#H5- 0.5 Kk

4 I5fHlt%  (Tmax)

2) 200 mg/kg R Tl 120 R4
INRFEFNIONT : [A—lkta 2 SULRIZH T RRE IR o F L—a VHE LB, 0
—¥823 40dpm LT (ND. ) E7e-7285A1%, ND. A2 726 O DOERNEO V) % 5%k o i g

L, (BH5)

14

(Tmax f3) . 200 mg/kg (RE# 58 Tlafk 5




Blli&, [cyc-14Cl A R =2y — 1D, ®% W THAHE G & O B 5-3RBR 320
STz, [eyc-14CLA b Y —@%F W E SR ISR X 7R 22 5 358
Senotz, B, KAETCRIB~ELHmRH -7,

Fischer 7 v MZ[tri-14C] A k =)' —/L(®% 200 mg/kg 1A, [cyc-14C] # k=)
V' —L®% 164 mglkg AE, D% 2 mg/kg A O F&E CHER O& S5, UTIERE
KA~ 2> —)v (cis/trans.100/0) % 2 mglkg AAE/H O HET 14 HREIKER D
5%, [cyc-4C1A ha Y — L@ FHAETHER DL L, EWIFE - &
RERDNFEE ST,

AR OFRBRER E L L OHE R OFIS 3L 5 1RSI TW 5D,

s M12, M20 23, EHASEUESEY. M1, M12, M19, M20 T M13
DR STz,

A h a3tV — O FEMRHRRIEIL, A FEOKER L (M1) RO ICHE < R
b (M12: AR EEZx bR, (BR7~10, 70)

5
AR 2 F[ZI;A‘S\]_}]/ [cyc-4Cl A F=2) >V —1
N ® ©) ®
. 14 7] GHEER
#5I71k H[H] Hi[H] Hi[H] VLI R
55 200 mg/kg A= 164 mg/kg & 2 mg/kg 2 mg/kg A HE/H
BEAERL I 6 Pt MRS 5 DL MRS 5 DU MR 12 T
ﬁ;j\‘f*’% 68 ET | 120 BEEET | T2EMEET | 96 HMEET
Fe &Ik 2E1E (WTAR)
ek R # PR £ PR £ PR #
Abary | - — - 2 - 2 - -
—L
M1 — 14 — 15~21 — 12~13 — 8~16
M12 3 12 2~7 6~11 1-8 10~14 1-8 —
M19 — 6 — 8 — 3~9 — —
M20 5 — — — — — — 12
M12/M13 — | 3M13) | — |1M13.KE)| — |3M13.HE) | — | 16~17
— ST

15




Fischer 7 v & (—#RERER- 5 P0) (Z[cyc-14C) A k=) — D% 2 mg/kg AE
IZE[cyc-14Cl A b =2 —)L@% 164 mg/kg (KEE O & CTHERR 1 &5, IIIEE
IR A N2 —)v (cis/trans.100/0) % 2 mg/kg R/ H O T 14 HREIMER
5%, [cyc-14C] A b =) — L @% [F & CHER A5 U, YRt 52
iz,

PRI OFEFHEIEER ISR 6 IR ST A,

PRI, BRI b BT, FEIRERKIIEF TH o7, (B 2)
6 %TAR
e b 2 mg/kg 164 mg/kg & 2 mg/kg {AE/H
e 50715 Hi[A] Hi[A] g
PR Ji3 i3 i3 i i3 i
Akt RO O#E | OR | FEO|OR || R | | R | E | R | E
PEM=RD | 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) APutt=Ri%, 2 molkg REEEFRGREIIRG% 72 BiE, 164 molkg (A B G-RE1348% 5% 120
IRFf#]. 2 mg/kg ANEEY H SOE R GRE TR 5% 96 I DRt =R 227~

ABEFRE L7z Fischer 7 > b (—HRMERES 3 L) 1Z[cyc-14C A h =Y —L@%
2 mg/kg REOHE CTHEBRHRE O 8G L, IRH-PRMEER D 320 S iz,

FeG4% A8 IFI DRV, R L OFEFE=RIIR 7 IS TS, (B 3)
7 48 %TAR
PERI 1 i3
Ayt 78.7 83.3
R 4.3 12.1
E 3 0.2 0.3
o — VR 0.2 0.3
HbE 8.5 0.2
T3 —71 A 3.6 1.0
waat 95.5 97.2

HF O/NE (B AR 61 &) IZ[tri-14C] A k=) — L@ K& O eyc-14C] A |k
a5 —@% 135 g ailha O & CHWRERIZ 1 BIFEEE L, M ENER

16




BRI SEH S 307, A E AR I BSR4 BRI (56 H %) ICIFXIER 2 £ D b (3,
Wi ZEde) | b OERRICoITT T, R Enz3EE L-,
BRI D /N DR HSTRE /0 AIEER 8 I RSN TV D,

8
PR AR [tri-¥“C] A b =) — L@ [cyc-14C1 A k2> —/1(©)
Gavas %TRR mg/kg %TRR mg/kg
b 94.6 5.50 93.8 7.76
& ARk 5.37 0.31 6.17 0.51
ESg A 0.05 0.0029 <0.01 <0.0001
BRI BT DB~ DFRIIENTh o T-, BAREZ OISR, B OE D

B KOG ik L0 I SIS E DN S A R 3 — U R IR
HRED 95~96%., 37~44%TRR, 23~26%TRR i Sh, ZDiE)NZ M30,
M21 % & B OB & Y 5 T LAY (<6%TRR) 23
&z, ZRih X 0 SR TEE NS, A b — s A R
ST, [tri-¥C] A F =Y — V@R R EE G E LT M35 (R 7Y —u 7
Z7=2) M34 (R TV —EER) 23, E1ZEH 64%TRR (0.088 mg/kg) . 17%TRR

(0.024 mg/kg) R STz, BORLO FETEFRIEICTR D RS E 2 DU CTHREEAT T
EATHT-AE R, [cyc-14Cl A b oV — WALEE COREWII X VRV E, T T %
TR & T DEMAERER R IR IAENT- b D EEZ B, [tri-14C] A ha) Y —
JVALERCIE M35, M34 R L CW=b DD, ZiLh &2 LD BV =781,
[cyc-BCl A = F — LRIk, HEMIARERA IR IAEN TN D EE X i,
trans{K L cis (KO BRI OEH T EE 2 B, (B 11)

5o/ (WFE : Avalon) (Z[tri-14C] A b 22> — L@ & Wcyc-14Cl A k=)
V= 0% ZEh 370 KT 360 g aitha DT L., WA EGRER) E
i S A7,

[tri-14C] A b =) — VALER X Cld, BRI OF B AU RBIR £ 1T 0.66 mg/kg

(T%TRR) THh Y. FEMRFHEE LT, M35 0.46 mg/kg., M34 7 0.16 mg/kg
STz, 2 5O ETEERE X 6.33 mg/kg (93%TRR) T 1V . 10%TRR
R DEREWIIA a2 — DB TH-T,

[cyc-14C] A k=) — VALBRIX Clx, 2hiH OF% RIS HEIREE1X. 0.074 mg/kg

(1%TRR) &METH 7o, b b ORI GTHEIRE X 5.88 mg/kg (99%TRR)
Thh, A MaF>Y—un 1.9mglky, M11 KT M21 3Z1E4 0.6 mglkg, D
S EORI DL =iz, (B 12)
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HEMORINA A (BFE : FE) ORELFEORKEIZ[tri-14CIA F =)V —/11)
Je OVeyce-14C1 A k=) — L@DDOALERIE  (5%FERI/KFI#A] > 1,000 £5#% : 200 g ailha
(ZFEY) Z T - A L, AE RPN E SR e ST,

RELFELUFERL, 21 Atk (NHEREH]) | 49 AR L CGREH: Shvz,
REICRBIT DR ATEREE T, WWHEE% T 0.26~0.28 mg/kg., 21 H#% T
0.24~0.28 mg/kg. 49 H# T 0.36~0.39 mg/kg T > 7=, T 1T DG IS REI,
ALERE £ C 8.0~12.4 mg /kg. 28 H T 8.4~11.8 mg/kg. 49 H T 6.4~7.4 mg/kg
&R LT,

FAPEFIZ L0 PR 49 HEE DRI D 46~49%TRR 23[EIL X 41, 49~53%TRR
IERZITFRRE L, 1%TRR 23 RRIZIRE LTz, FETIL 59~67%TRR A3 PEEHRIZ R
SN, ZOZENDL, A Fa Y —LORERDE TORBBEITIIEC)NTH 5
EEZ LN,

JLER 49 HZE DR DD 45~49%TRR 3 41, 4.3~4.6%TRR 23l 7
molo, RATIE L1%TRR 23 &40, 0.2%TRR 23l Sivzno7-, 49 A%
DRENS, FTEHREYE LTA b)Y —128 63~64%TRR M S 7=, < O,
R & LT M11, M21, M30 728 2%TRR UL PR &7z, 49 A OETIL, A

k3 — L8 40~46%TRR K &hiz, S E LT M11, M21, M30 234

2%TRR i S iv7c, HADRIEROEICEK T H2REHEMIZE L, [cyc-14C] A
aF Y =V E[tri-AC A b a Y — VO TEITFRD biverolz, £, FEEL
TV A a3 — VO RBYER O LRIIIEE R 20572, (B 13)

REIEKRI (GFER 2 2B ORINA A (BFE - FARMN) (Z[tri-14C) Ak
) — @& Ccyc-14Cl A b =2 —/L@% 200 g ai/ha O & T 1 [B#fH LAl
WIENTEMRERN I S 7o, BfiEf., 28 Hig, 56 H# CRERGFY) 1C35E
MOBEZRILC, Ththzilkl e Lz,

REKR OFEF OFRE B O D AHERILR 9 ITRIN TN D,

IR PR EFRMENHAT SILT2 A b 3 — 350 A R R P IR IR
BT DM, KEIRBEIFEL, FRAIKIZIZEAEBITL2NEE 2 B,

REORIUHAIEF OFSEIE D 5 6, KEZNA b2 — L ThY ., B
E#% T 77~78%TRR, 56 H#% T 6~8%TRR il Sii-, Bizn b S -t
MHWED S B A b3t — LA EAGE% T 14~17%TRR,56 H % T 39~43%TRR
MRS, 2o, EfttEo M1, M2 25 0FHaaR, M21 &0 o 72 ElE O
B LBE SIS, WY 10%TRR K CTh 7=, 7=, BEITRA ORHY
TR SN2 otz transtRl cis{EDEMARR OZEH T EZ 2 b, (&
I8 14)
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9 %TRR

ek R % A 56 H%
RE EqIabymeRild 82~84 12~15
P - 1~18 |  s2~87
LA - 001~031 | 16~31
£ Rim Ve 80~82 39~46
- T S L

FEMZ BT D A b aF Y — o FEERFHEE L. OKBILIZE D ML X OM2 25
CHAEORH O AL & Z e < Ak, @I LD N 7 — ViR &= f
425 M35 KONM34 R EEZ vz, (BRR11, 12, 13, 14)

[tri-14C) A k=) — /LK Wcyc-14C1 A k 2F Y — L% FV T EE - (g )
12 0.25 mg/kg 2 T OPRFECTHRIN%Z ., FXMISIE T, 2522 CORFAT T 196 H#A >
Fa—I g LT, sl =i S 7z,

T FTRERUNREIZ, 196 BB ICHRMLBEHETRE (TAR) 0 49~60%|ZJ8 L, HiiH
REEFRIEIL 21~40%TAR (25 L7z, 14CO2 D 196 H IO SRR A BN 2.1 ([tri-14C)
A haty—) ~21%TAR ([cyc-1¥C]A b)Y —) Thotz, A haty—
JUE 84 HILIZ 43~4AT%TAR £ Tl L=y, OB OBEITHESHTH Y, 196
H# T 38~41%TAR ThH-o7-, A a3+ —/LO4fRid 2 faEz2 R L, 1D
HEE RO 14~22 H, 5 2 FHOHEE FBEIIL 478~711 HTHY |, &fRE LT
OHEE I T 49~74 A Th o7z, 73 & LT M20, M30 23k S iz, Sk
KL (cisltrans) 1%, #1H1D 5~6 735 196 A#%I21E 3~4 ~ & BREFAYIZ trans AD
RPN LTz, 2D Z LU trans IKICHEE LT cis (KOS EISHE W=D L & 2 6
iz, PR TEETIE, 196 HZTH A bV —/u2s 90%TAR LLEFATF L T\
ZEMB, ATV D HERTOSME RIS RO R REN LS
2 bivlz, (B 15)

[tri-4C] A b =2V — @%b (FEE) 12 400 gai/ha (385 ug/A > ) O
BECEINL, 5y e analir s R S 7z,

120 HEOLHEND 62.3%TAR OGIRES ISz, 2D 55, 36.9%TAR
WA RIFS =L Thotz, A baF—UInFHNO 3 7 r ORI EEZZIT, S
SIZT R AR VR VEBRRICE L S L, 2 < ORI Sz, RE Sz
SR & U CHVER UIRIK M12/13 (2.4%) . XU UV R R M30 (2.1%)
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7 aaXu VR KR LT M21 (0.2%) 23 Sz, ZolEs, v al
B CHBIRE DD Y (K 5%) SR ST,

PLEDZ e, A haFy— s 7 a o F L8 1AL L ONS (7 TR RE
AR UDREEZRD ., ZHOSNIEEEREREZE LS FREENH VD . B oKL
MDA 7 o R FNLBEDBIZL ([cyc-14C) A b =2 —)L Tt CO, DFEAENL
VN, ) R0 SRR B L TR L SIS EE 2 b, (B 16)

4 FERfRO IHE [2 FEOBEE LT WiAKKOKE) | v NEHEEL CKE) | »
+ CEIR) ] ZHWT, A ha Yy —Ad cis KRN trans (Ko % 25 3R 5
it A7,

Freundlich O 425 Kads |3 ¢fs AT 11.5~39.8. trans{A 12.6~81.3. Atk
RFEEARIZ L VAHIE L72WaE R Koo 13 cis AT 362~1,200, trans AT 736~
1,310 Th-o7=, EM17)

A R F Y —v® cistK} O trans K% pH 4.0 (0.05 M 7 = > FEFERER) . pH 7.0
(0.05 M Y »EEREERR) . pH 9.0 (0.05 M HALA U 7 AR 7 BRARENIR) D45 1E
HRICHERE Amg/L 12725 X 912z, 50+0.1CICBWT, 5 HMA v Fa— g
> U, ks s (Piialin) 2352 S iz,

ARG T T, A haFy — v cls KR trans (R1X, % pH & HICFRGFEN
90%LL ETH V| 25 CIZIRIT DHEEHEINX 1 FLL ETh -7z, (B 18)

[tri-4C1 A h =2 F Y —1@% pH 7.1 D&KL pH 8.1 D HAKK (hAK) 12
FE5mg/L (2725 X 912z, 25.2+£0.2°CT 14 HIES ¥ /7 L OLME OEssfE : 43.1
Wim2, HIERE : 300~400 nm) L. KHEEEER S IhE < 107,

14 B# O OHRKTIZA b 3F =L T2~T3%TAR 7175 LT-, 55fiF
¥ & LT M20, M38 KT M39 3 S, K EIZZENE NG K T 6.7%TAR
(14 B#) . 35%TAR (5 Af%) KT 2.9%TAR (3 A1) . HSAK T 3.8%TAR
(14 H#) . 3.3%TAR (5 H#%) KO'5.1%TAR (3 H#) Th-otz, TDfh5FE
FADRFE SR DEN R ST (FNEi 7.0%TAR LLF) , 14CO; LAl
FHRMEWEITIZE AR SN o7 (<0.1%TAR)

A ~aty =S, HEEFRENIFAE KA OARKE HIT 29 A TH
D, FENCRIT 00T bk 35° ) ORBIEHAE TIX 159 H Th -7z, (Bl 19)
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KWK 4 - 8 (kyipE) | gL - i (W) 2V TRA hat Yy —r (cis
k&N trans (Eo&R) LOVEY (M12, M13 KT M30) Zairxigibam e Li-
THRRE R (RN EOEY) A FEME S 7z,

FERIZR 10 ITRENTW D, i M12, M13 KT M30 i3k Sheds-7=,
(21 20)

10
AR TR +i% HEE I (H)
. KK = - B 38
A ek 0.09 mg/kg - —
YERE L - L 12
o _ KPR A - 3+ 25
P rE: 7 135 g ai/ha - —
YERE L - L 29

KAERNABRTIIFS (cis82.7%, trans 14.5%) . [BISERER CIIEHI 248 1

FHA. DAZOEENVTA ha Y — A R ORE M11, M21 (/) KT M30
(BRI, 720D, DET, T26) Eotitgibam & LiZERNICB T 21EY
PRI STz, £72. 72V, TAZIWEZHWTA bt — L KO
PyM11, M21 FLOYM30 (720, TASWERE I B AZ L) 2oftgibaw &
L 721N 31T B EME R kR it S T,

FERITRIE 3 OB 4 IR SN TV 5D, ENERBRICEBITA A Fa Y — L OfE
fEl%, 135 gai/ha T 3 [EIHUAi L, HA&Hh 7 BZICUHE L7 KkE (BigkfE 1) o 2.53
mg/kg TH Y . st TORERTIZ, 152 g ai/ha T4 [BIEfi L, i 3 B2
L7829 &9 (RA) ©0.34 mglkg ThH-o7-, R M11, M21 % O M30 (X[EH
N, AT THLETERRARM CThH-o7-, (21, 22, 75, 80, 81)

FEROEMFERERBRIC IS E . A ba Y — (cisthE trans KOG E) % Bl
fixtgfb et & U TRED ) GBS N A HEERRENR LLITRIN TV D, 725,
AHEEBIEOREIX, Wi SR FEXTINCOERTENG A b)Y —
N ROFREE Zn AR T, ARIHGE SR, KEZGLETOHEMAEY
(R S, T - FRHELC X DR EIROEEA R L 20 EDIRED FIZfTo 72,
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11

ESJERa) IR (1~6 5%) JaRiT EnE (65 RELL )
Vel 4, s ﬁ)%%ﬁﬁ ({kH:53.3kg) |({&H:15.8 kg) (/A H::55.6 kg) ({k#:54.2 kg)
MOkO) —f Tgmme | & | Emor | ® | ELE | f | o
(g N (ug/ A ED (@I B | (ug/ AH) (@I B (ugl A ED (@A H) | (ngl A )
NG 047 | 117 | 549 | 823 36.7 123 | 580 | 834 39.2
K 167 | 59 985 | 0.1 0.17 0.3 0.50 3.6 6.01
TAF 167 | 01 017 | 01 0.17 0.1 0.17 0.1 0.17
FoEDaL* | 001 | 25 003 | 43 0.04 2.7 0.03 0.8 0.01
ZofhowdE | 167 | 03 050 | 0.2 0.33 0.5 0.84 0.3 0.50
PN 002 | 561 | 112 | 337 0.67 455 | 091 | 588 1.18
557+ | 003 | 05 002 | 03 0.01 0.2 0.01 0.6 0.02
ThSU* 0.027 | 45 012 | 37 0.10 3.4 0.09 4.0 0.11
7L
5*°;g§”“0> 008 | 01 001 | 01 0.01 0.1 0.01 0.1 0.01
P DI D
i 004 | 01 | 0004 | 01 0.004 01 | 0004 | 01 0.004
Z DD
Byt 007 | 24 0.17 1.4 0.10 3.4 0.24 2.0 0.14
I 005 | 05 003 | 07 0.04 4.0 0.20 0.1 0.01
THH* 003 | 02 001 | 01 0.00 1.4 0.04 0.2 0.01
BHLH* 008 | 01 001 | 01 0.01 0.1 0.01 0.1 0.01
<= 025 | 01 003 | 01 0.03 0.1 0.03 0.1 0.03
T dax 002 | 84 0.17 5 0.10 8.2 0.16 5.3 0.11
ZofAif 2| 085 | 01 009 | 01 0.09 0.1 0.09 0.1 0.09
&t 67.1 40.5 61.1 475

SRR, TRES D MER - RO 5 HR RO 2RI 5 BRI O PR EZ FV e (B

MR AL 3) .

Mff) : Fpl 10~12 FEOEEREME (B 92~94) ORERITHEES < EPEYERE (9/A/R)

[fEEE |

« TA EROZOMOBIAOHEEIBEERIL, KEOERBMEZ AW TR L,
s Bk R | ok BA) . T—FY RRUORD ATET— 2 NERRRKM TH- 127
OIEREOFFEILL TR0,
c ZOMDNAZ DD OHEEBIEX, ADAKR D2 DB N ERS DAED (DETEROTELE
o) OEFEK OERRIEDE - 12 ME$ 0 0.07 mglkg & VTR LT,
* o EsMEmPEERBRRE) 2R,
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< AKRONT v b &AW RN i S, fERIEE 12 ITRERTWD

%, (B 23)
12
. 5
3 = Zii = B2 =N
RO | B %ﬁi& (mglkg 1) W(rj:/k {/;Z)% ?:/J/:”EZJ; W3
(B 543%) o g
H IcR | ez |0-128.320, B, ZEMEL T
i o | s 800, 2,000 128 320 EMNEOET, #&
o | —ggernne (G 15) 170
. PV D 0.128.320, BORE, B R O
" _ ., . | M5 800, 2,000 128 320 | EMBRHOET, A
&b 7 () 1T
<D 0.128.320. RO
=] - 1 5% |800. 2,000 320 800
7 (&)
~5v 0E| ICR 0.0.3.1. MR AE
8 |3.10 1 3
i 0.128. MER O E b
B3| E - SD 320.800 (AR
| 75 YIOEE 128 320
s | ki | 5o r | 5 [2,000
A (REr)
H e FLER DYE K
" 0,128, 1414 Brx 24 5R C
D . p
Y p—— ,,S e 5 320. 800, 320 800 [l
! 5k 2.000
(s &)
3
1H 800 mg/kg AELL E
VB 0,128,320, TIRRBATEDE T
fEPPIBPR] ICR e o 1800.2,000 2,000 N N
ar U%Hb ~ 17 A (_«ﬁx =) 7 A ~
% i AL
SD 0.128.320. AR IO T
RN | : 1 5% 800, 2,000 320 800
7 (&)
0.51.2.128, JRpH EF. JREA
SD 320.800 DRI
B gLl ~ ~
B HHE Sk 5 2000 128 320
(B

- BRI A N2 VRO E T,

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

S MeiRHERIR & 7] U B A T L7,

— R/ MERRITEBRE TE o7z,
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A hagy—n (FFEQ) 2 HuvicarimEimtiRs 2 S iz, fRIEER 13 1R

INTW5, (=R 24~28)
LD /k
woww | o ;(mggﬁ§> B S I
HERORELE (Hi5hn) . . 18
Fischer & v k 797 £o5 AR, iR, gk, R, B
MERES 5 PC ST B CITIR O B Ok, B
PRIz S iR
%1 TR, AT RRE, RS (M) |
ICR =% % BMER B, IREKIBE, HGH (i
ek 5 [ 718 410 [EfTHE)) %
RETT S LB TR BE SR R OB, B
B DR
Fischer 7 v k SEMR N O 72 L
>2,000 >2,000
g MERES: 5 PC
b NZW ™74 % 2 BICTEIR . SECHR L
>2,000 >2,000
MERER 5 T
SD 5w | LCso (mg/L) SR, MRS, WREEEDT-Eh,
JIN £
MEHEGSIE | >559 | 559 |gecifim o, SEHIRL

R M1, M11, M12, M34 KO M35 Z AV 7-avtEiaBnEZii S -, &

HRIIFE 14 ITRENTWS,

(ZM 29~33)

14
LD Ik
woww | waw | o %ﬁm gﬁf) BB SR
. SD v h I 2 BN HFEAL, FECHIR L
s qn| M1 b 5 >2 000 >2 000
wr M11 Db | o0 | sso00 |TRAUTEAEL
i ke 5 DL ! ’
. SD 7 v b AiEAr, SF, FETHIZR L
% M12 b ope | >2000 | >2,000
HEENR, ARR, 77—,
- SD 7 v K ik, HFE, MEAL, WEIR, 2
R Ma4 | e | P2000 | 22000\ e T, R
ST ENM) TR O KR LS
5 SEPR L OBE T 72 L
%0 M35 S'fk;s [;; 2,000
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A haty—v (JFED) O NZW 735 % 72 IR K Oz ISR ER03 ShE &
iz, IRICXT9 B ORNEMENGRD BAL, FJEITxT DRBRIMEITRE S v -7
7=, (ZHE 34, 35)

A bzt — (FED) @ Dunkin-Hartley /L > b % V72 B2 @R EMABR

(Buehler %) | A b= —L (FUED) @ Albino E/LE v k% Tz R EAENE
AR (Maximization %) 23380 Sz, BRERWEMIZGRD bivieinoTz, (B 36,
37. 69)

90

Fischer 5 v k(=R : <HHRBEMERES: 20 DT, $r G- REHERES: 10 DT, HERE xR
BE - R GREMERER 10 8) = HW2REE (RA® : 0, 30, 100, 300, 1,000 K ®
3,000 ppm : FHRRAERRIIER 156 208) 512X 5 90 A Mtttk 52

fiti <37,
15 90
B 51 30 ppm 100 ppm | 300 ppm | 1,000 ppm | 3,000 ppm
SRR AAE 1k 1.94 6.40 19.2 64.3 193
(mg/kg KEE/H) HfE 2.13 7.19 22.1 71.4 208

B G TR DA mMHERT IR 16 IR STV 5,

AT M AR R T R A IERE N DWW T, A b 23— L RhIEfE 1
LorboEFEZIHNT,

3,000 ppm EGRETRD b, FEEESEMEIESERE(LIZA Fa Y — A EhIz X
57 0~ 2 —PIEEIHE H 5 VIEAFIRO B REEEE T A VA LFEIC LD
17B-= A b 7 VA —ARETTEIC L HMF 173-= A F TV F—/HETFIZL D b7
O SN WM R SITZ, JRENZ DWW T L MNNT R B2 ho 7z,

AGRERIZFV T, 300 ppm LA B GREOIECHHAaAEALAY, 1t & OV
HEHINDRO 5O T, Mt TMERE L $ 100 ppm (K : 6.40 mg/kg A/
H, M : 729 mg/kg {K&E/H) THDHEEXLNTZ, (B39, 70)
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16 90

BeGRE Ji3 i3

3,000 ppm | - EAHZh=RJED - REEHE NN, e AR REERhERN
- Hb, Ht. MCV, MCH., MCHC, ¥#| 4
PRIMERIERS, PLT Jgb - Ht., MCV. PLT. TG. GluJ#/»
- ALP, AST, GGT /I - ALP, AST. B-Glob /1
BRI v S —fla TR PR v S —fla e s
- JgESME AR T - PgEs AR T
- ARG R aE R, BEBEZERE | - MBSO IR A, BB e
- APTT %4 - JHELH s B )
- b E BN, R EAE s ) - T EREFAEIEIE( L
« BISLAR M OFEFED /MY, o /NP AR
- WS oD I BB ZE B LA EE HE N - T BREE ORI BB ZE R LA N
- Al R SR PR T B A LI RN - T EZEANE

1,000 ppm | - (RECHGINHNE], FEETEED o Rl M ONE B B

PLE o JHFRscH K OV B SR « Hb, MCH, MCHC, F-¥JiRIERE A
- PTiER: b
- ALT 840, T.Chol 8> - GGT /1
- TG i - FFHERaEA L
- B-Glob £/
o /NE U DPE AR AE K

300 ppm ingi okt * [ M O BN

Lk

100 ppm BT R L mMEAT R L

LLF

90

ICR v U A (—HEfEkES 12 P8 &2 HW IR (4RO @ 0, 30, 300 12,000
ppm : PR REITE 17 Z20) 512X % 90 A M auk s tEatiigs i S

77
17 90
B 30 ppm 300 ppm 2,000 ppm
AR AR R 1k 4.6 50.5 341
(mg/kg {KH/H) i3 6.5 60.7 439
B GHE TR DB LIER 18 IR STV 5,

lEARE =T, MEICIIT 200, M, REREEOLEEK UM T 200, IR
DA EREICHEEZEDPBD DN, INHIRREOEICLILI LD EB X LN,
300 ppm LA E#BEREDHEKR Y 2,000 ppm #E5EEDOMET AST K TYALT HNAE

R EA AR L U CHIEL e ttER L VD (UFRID) o
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DB, A O B, Rl tsms 2> Tnd 2 enb, ATilakEs

B> Tnd EEz BT,
30 ppm FHGEEORETIX, FHIARAE R/ ZERa b & o TR R BB IERRD B 7s
i ) f:Z)§ AST imbnz})mu &b i:)j/l/f;.o

AR BT, 30 ppm UL G REOIET AST #5011, 300 ppm LA 3 5D ME

TR M UYL E B NS 7)
mg/kg A/ H A)

SR BATZDT,

H 38, 69, 70. 71)

MR ITET 30 ppm Kl (4.6
. WET 30 ppm (6.5 mg/kg (AE/H) ThHHEEZ LN, (&

18 90
BeHRE Jii3 ot
2,000 ppm - (REH I, AR - AREIIIME, AR
+ MCV., MCH />, ALP 4 - MCV, MCH, Ht, Lym, /L
- IR, PUiE RN %
< FREE Y o SEREZ AL - WBC, Neu, ALP, AST, ALT,
- MyEF SR, HEE D S HEn VDRVEN: V)|
e ERE, B, ML RBELLES | - PECR, ME
Hm - FUMEE Y o EREIZ K
- ONEMEIFHIfAE R/ Z2hafb, AF sk | - DN B B s
R
300 ppm 2L E « TP, T.Chol J#/» - TP, T.Chol 8/
- R OV b FE RN o JF R O o B NG BN
« ALT, AST XU Cre 40 - R AE /2= A
30 ppm LAk < AST H4/n FEVERT R L
90
E— 7 VR (—HEERESS 5 P8) 2 W2 iRER (54AQD 0. 60, 600 X UF 6,000 ppm :

ERRRERERILER 19 ) #5128 % 90 H MR F i ST,

19 90
B EHE 60 ppm 600 ppm 6,000 ppm
SRR AR R i3 2.38 23.1 229
(mg/kg 1AH/H) i 2.47 23.4 212
FHEGHETRD DB RIEE 20 IR STV D,
6,000 ppm % G-HEDOMERE CARBIROZEM: (AN PR bn, h=r4 %

BiF5 90 HEWHAMERENRR[14.(QQILT v b, ~ U ADOEFEEMERER
r»%ﬂka%ﬁr@%ré (AN 1338 LR, IROKERDOBE X, A XD
HIBLUT-RFE OIEIR EE 2 Hivlz, F£72, 6,000 ppm BGREOMERET AST KT
ALP BEIIGE B, ZAUIMFMIREFIC L2 D & X b, FIRIRLE
N, PEIC 3T 2 MiRFR R IR L L Z 2 b7,
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AR BT, 6,000 ppm &EREDMERE CARBERIIINHSE 232D H =D T,
HEFEVE R IMERE & ¥ 600 ppm (4 : 23.1 mg/kg AE/H ., M : 23.4 mg/kg R/ H)

ThdbeE2bN, (ZH40, 69, 70, 71)
20 90
BeGRE I3 i3
6,000 ppm - (REHINBNG], R B - (REHINPNG], e A
< KERIROZEM: (FNEE) - KERIROZME (ANEE)
- Hb, RBC, WBC, MCV &> | - Hb, RBC, MCV ji#/b
- PLT #40 - PT iR
- AST. ALP. GGT #4/n - AST. ALP H4f0
- PT #EE - Alb, AIG DK T
- kA Bil M - KA RO RERR K OEAL,
- Alb, A/G IHIET « FRERMAR AR K Je OV g oD 1 ifn. T e
« KSR RO JERE K O L - APTT D44
« FFAIRAE R M OSEg O & T | - Glu i
- JFEE B BN - JRLE EE AN
600 ppm LA F | AT AR L s AR L
28

SD 7 > b (—HEMERES 10 UT) % HV7=iREE (JRA@: 0, 50, 170 } 1500 ppm :

SRR E T F 21 2 HR) 512 L 5 28 H M At gt il s e < hviz,
21 28
e aen i 50 ppm 170 ppm 500 ppm
SRR E Mk 4.84 15.7 47.1
(mg/kg KE/H) i3 5.10 17.6 49.8
500 ppm £ 5FEOMERE TR 5-Bllha0> 55 1 3 THREHEINEIHI D H iz, 170

ppm DL BB 5RO MEE CREEZIFEDIEEN RO DR BT, &% 51Tttt
mu 2D E"ﬂfoﬁﬁ") 7Lx_o
AR BT, 170 ppm LA EFGREOMERE T EEIRRBD 233D B T-D T,
AR TMERE & & 50 ppm (M : 4.84 mg/kg /AEE/H . M : 5.10 mg/kg K/ H)

ThdEBZ LN, WaMMEEEITRRO bhholz, (B 41)

2

Fischer 7 v b (=8 : xTHREEMEES 40 DU, R G REMEMES 20 DT, fTERE - XA
FEMERES- 20 DU, B GREMERER 10 8) & AW =iREE (5RO : 0. 10, 100, 300
K UN1,000 ppm : EHRRRERE TR 22 2R) &5 XD 2 MR MR H

28




ESy TRV A Wil

22 2
BHHE 10 ppm 100 ppm 300 ppm 1,000 ppm
SRR B 1 0.44 4.29 13.1 44.0
(mg/kg 1AEE/H) i3 0.52 5.27 16.0 53.8

BT DI mMHEAT IR 23 IR STV 5,
ARFRBRITFV VT, 300 ppm L G REDOME T B B INE 23, HET Alb J8i %
NRD HNI=D T, HEVEEITMEE S © 100 ppm  (# : 4.29 mg/kg I8/ H, iHff

527 mglkg AHE/H) THDHEBR bz, (BH43, 69, 70)
23 2
B a3 i3
1,000 ppm - PREH IS, PR R - PREH NN, AR
* TG. Glu, T.Chol J&#4 - TG A, GGT N
- TP, Alb /I - JIFeEE R, S K OV ER N
- B L E RN - kL R
< NFEHUDERFRIARAE IR, RARER | - /NSESDPERFRIIAR G, kAR ER
RN EFEIN
RS (7 S—fllatt) | - JNEHUUETRIRRABIAPE K22 R,
FiifRSEME Y > "EREE AR 28 FL T JH/INEE LR R AR R G 22
fa B (Z2ha)
300 ppm L E | - FFEEEEEHEIN - T.Chol. TP. Alb &/
- PR A RRAR I K 2SR
100 ppm LA F | BMEFTRZR L BIEIT R L
1

B — VR (—REMERER 4 PT) A W IREE (R{AQ : 0. 30, 300, 1,000 & X
3,000 ppm : A EEITER 24 208) BE5IC LD 1 ERIEMEEERBR D i

N7z,
24 1
B hHE 30 ppm 300 ppm 1,000 ppm 3,000 ppm
TR i3 1.1 12.1 39.0 111
(mg/kg IAH/H) i3 1.1 10.5 36.8 114

B GHE TR DN BmMERT RITE 25 IR STV 5,
AABRIZIBNT, 1,000 ppm LLEEERFEOHERET ALP BEII23388 H 72D T,
TR B ERE & ¢ 300 ppm (B : 12.1 mg/kg {REE/H ., i : 10.5 mg/kg (REE/H)

Thd LB,

(42, 69)
29




25 1

SR i Ji3 i3
3,000 ppm - (RE NI - Hb, Ht ), PLT H#0
* MCH, MCHC 8/, WBC., PLT - ALP., GGT N
HEhn - IRERIRE, KA IRZEE
- CPK #4711 -7 v o—HlataRIE . e
- RERVES, KA IARZE M K. W&o, et

7 v =l SELAE . THHIAME | - IROMAE, IR0 0, [E R L
R, MRS TCE, M SREERN B

1,000 ppm LLE | - ALP 591 - ALP /1
300 ppm LAR | mEET AR L EALIB TR
2

Fischer 7 v b (—#EMEES 50 PC) 2 W= iEEE (5O : 0, 100, 300 &N
1,000 ppm : FERRAEEEITIER 26 M) K5I8 D 2 RN AR I
iz,

26 2
BeHRE 100 ppm 300 ppm 1,000 ppm
SE R R B I 4.61 13.8 46.5
(mg/kg AE/H) ki3 5.51 16.6 56.2

FRGRECTRD DI F AT R GESEMIRZ) 1338 27, LGL (Large granular
lymphocytic : BERIPER Y 2 oRER) MR ORAME TR 28 RSN TV D

FEIGEEIR 252DV T LGL LR OO 6 AR EE A3 iR & kP 5 & Lf_;m\looo
ppm ESHEDOMETORAEITIIN L=,

Ll BEDOFABPLITRIBRE L OEN RN & Ykl IRl D 57 —
% (5~28%) D LIRAZ(ENZ ERIZDOHTHL Z &, ARTERIZI T D FHRHE T
v hOEFT—4 (6~31%) OFPHANICH D Z &, £, 2 FEREMEREERRO
1,000 ppm BEDMERELZ 33\ CUIAIER X ATIESHFR 2 ORASEE OB BIEE Sh
ol T e EFEEOZ L & LT,

ABRIC BT, 300 ppm UL i BEORETRIFE BE 22 k5725, 1,000 ppm #x
HREOMECHLLEEEMENRO 5N-0 T, WaHMEETET 100 ppm (4.61
mg/kg K/ H) . < 300 ppm (16.6 mg/kg {KHE/H) ThHhdHEEZ BT, BN
AEITRRD HivZemoTz, (45, 46, 69)
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27 2

BEGTE i it
1,000 ppm |+ ARESIAIELIIE], AT R - ARECEANRIG], AR
+ /PR LERAE /PRI BRAE
C A, B RO L R + FE R OV B L
+ JE SIS (IAIA) - S BRI BN (WIAI)
- PR ER SRR - WA R SN, A

- R ST BN (ArERrERmlg) | /)
TEOYEHRR 22 faf b, AR IMEZER

i
- FE BRI s T
300 ppm - RIS Rz Rk 300 ppm LA FaEEMERT 72 L
Lk  /NERLODPERFRERAR S, T2 23—
fatasgin s

100 ppm HHEITRR L

28 LGL
PRI 1t i3
BGRE (ppm) 0 100 300 | 1,000 0 100 300 | 1,000
FRATAFIER 50 50 50 50 50 50 50 50
FAEWIEL 17 22 21 14 5 8 7 15*P
R (%) 34 44 42 28 10 16 14 30

*Willams O HELb#EE, p<0.05, P:Peto i E, p<0.01

21

ICR ~ U A (F=REMERES 51 VT, FrfetErEs 12 J8) 2 HvoiReE (UREQ : 0,
30, 300 % 1* 1,000 ppm : “FEIRIAEIEILIFR 29 20R) BEIZX 5 21 2 HBPFEHR
AAERRIBR DN T S ATz,

29 21

5 30 ppm 300 ppm 1,000 ppm
SRR i3 4.2 40.3 144
(mg/kg A=/ H) il 5.2 52.5 178

B GHE TR Do mtEaT W, GRS MERZ) 133k 30, NTHHRIGES; o F8 A A
IR 3L IR TV D,

1,000 ppm & GHEOHEIZFRD BT FEFEMR, 300 ppm - GHEDMEIZGRD BT
BRI X, B CH D0, HEMBEMEZ RSB Th o727, BEFIERIT
RNHDEF X BV,

TSI ZE Cld, 1,000 ppm $52-5-F O MERE C T oD T B BRI SV AR D3
AERERE DYEINNFEO ALz, FTFARRIE A ORI 0O & 5138 A SRS TRl L 725
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A, 1,000 ppm BEDOHERK N300 ppm UL E#RGREOHET, FEHEIINCH B RN
O oI,

AFABRIZI\N T, 300 ppm LA B GHEORET WBC BN,

ML B RN

ENRD HNTZD T, MEEEMEEIIHELE S & 30 ppm (4 - 4.2 mglkg RE/H ., M -
52mg/kg AE/H) THDHEEZ LN,

(/i 44, 69, 70, 71)

30 21
e aiis i3 i3
1,000 ppm | - AREHINE], SEETERD - REHINE], AR

- TG J#>. AST. ALT #4/0
- RO A pie g N, R iR

28 BT

- AR R TR R O R

Hm

- BB BEERIE T AR
© KRG B ERE AL
« R P A E N/ B A e g S 6. 3R

- MAEF TG . WBC 40
« JFFON I AmmE R e in, - REAS HE A

ZE BT

- EORERIRTEHE, o O faisd . BEEA i
ERERFRHMN

+ Jifi 9 i BRER FAEHE N

A
300 ppm - T.Chol 82, WBC #/n - T.Chol &/, AST. ALT #5/1
Lk - MR zE R, FFAER - FIlRZE R b, FFAIEKR
- BIE R pEBE s e R o JRZEHE A S OV AR RS b
- B R pEsE St R
- FFEEEEHEIN. ARV AR S N/
MR E (R
CBIB T I aA NIk
30 ppm PEAT 72 L TR L
31
PRI Mk ki3
B HRE (ppm) 0 30 300 [ 1,000 O 30 300 | 1,000
FRATENEL 62 63 63 62 62 63 63 63
B e 11 17 16 | 35** 0 1 4* | 50**
I 4 4 7 7 0 | 20**
fEmpafEgs (&5 13 17 19 | 38** 0 2 4% | 5o*x

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

2

SD 7 v b (—HEMERES 24 UT) % FW2iREE (JRA@ : 0, 30, 150 K Tf 750 ppm :
SERRATE R3S 32 B2 R) 512K B 2 HAVEGIEEABR N £ S iz,
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32 2

51 30 ppm 150 ppm 750 ppm
‘ e 1.73 8.49 43.2
TR P 254 12.9 63.2
(mg/kg &=/ H) \ Y3 1.81 9.05 45.7
Fu it i 251 12.7 62.1

B GRHE TR DI m T RITE 33 IR STV 5,

AR T, BEMW) TiX 750 ppm £ GREOMEME CIAES N, KB Tix
Fo MR CAAF AR TR S 05380 B T- DT, —iREEME 6 2 R B I E B
K ONEEMW) OWMERE & ¢ 150 ppm (P : 8.49 mg/kg {AE/H. P M : 12.9 mg/kg &
H/H, Fulf : 9.05 mg/kg KE/H, Filff : 12.7 mg/kg (KE/H) THDHEEZX LN
T2o BIHREIC DWW TIL, BETITE G U2 EN IR ST, 1 Cid 750 ppm
P 5B CHEARIRIE RAEDRD BN DT, BHEAEIC AT 2 Mt EiL, oA
B A ETH S 750 ppm (P 1 : 43.2 mg/kg RE/H, Fi it : 45.7 mg/kg (K&
/H) . MET 150 ppm (P 1 : 12.9 mg/kg K5/ H, Foitff : 12.7 mg/kg (AE/H) T
bolEZ N, K47, 71)

(AEWRHARIAE = K OV iR R AE - O3 BRI B L Cid. [14. ()1, )

33 2
. BoP KR BoFL 7R
B i i it m
750 ppm | - KK - (KR E - (IR - K{AE
< JFLEE SN | - HFAROWREME | - BN, PEERKR | - IR OV
- /NEHLLERT *f e OV b H OV ) FE D
HHRERE RS A s Wb - FFLEE BN
< INZEHULWERT | - FEZEIEE SN | - IPEMERT RO
Bl HHREAEIR hn Fb AN
1) - FEIGEIRIE | - NEFOMERT | - NEFOMERT
') . AR AR AR AN HHREAE
FEF, iy < S o N
e, HPES AN Vil AN
KT HPEERIK T
150 ppm | EMEFTRZ L BT R L AT R L AT R L
IR
750 ppm | 750 ppm ELF | 750 ppm LLF - SEREEEIN, | - SERENREEIN,
U5 BT R L BT R L AT VAR EE AT VAR EE
&) 2% »
¥ | 150 ppm mEAT R L mEAT R L
LA
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SD 7 v b (—RfME 22 PU) O#FR 6~19 FIZEHIRR D (FIA@D : 0, 1. 4. 16
e 0N64 mg/kg (REE/ H | L%MC KRR IZIRE) £ 5- LTI A FR B S S v 7,

REWCIiX, 64 molkg R/ H BEGRE CREETERCD . (KERINIG, TR =&
BEBRWATERERD | R e E D B IR IRSE S0, W RSN,
ATFRR A . [RIRE YR EE s M QMR AR EE 23588 7=, 16 mg/kg R/ H
VL EOFe 5RECHEEERMNMARD iz,

FEECIE, 64 mglkg IR/ B #5RET, DEAFFBEEME OMD TR/ RIE,
B E R OB 2y iR e B b O A E ORISR Sz,

FE O 16 mglkg IR/ B #58E TR0 b AR EEOHEINL, SHREEL DL
BT 5% L ENTH o720, FIRIFICIREOIER N E S LTI SN ERH -
T2 et AERZELH S,

ARBRIC BT, 16 mg/kg A/ B # 5RO BN CHREE RO, 64
mg/kg KT/ B & GREONR L CIB ZRE NGO -0 T, BEMEEIIREW T 4
mo/kg (AE/H (SE#& 5.5 : 3.2 mg/kg AHE/H) 2, R T 16 mg/kg (K&E/H TH 5
EEZ BN, (BH48, T1)

SD 7 v b (—Fftf 25 L) DR 6~15 HIZs&fIRO (FA@ : 0, 12, 30 &
W75 mg/kg (AE/H, 1%MC KIEHRIZIRE) 5 L CRAREMERRD Fht <7,

REM) CIE, 75 mo/kg (RE/ H B 5-HECHiiE, BOKEHI BE) K OB
A (BREE) 23, 30 mo/kg IREE/ A DL 3 G- CIRERBEAENSI 23380 b7z,

JRYETIE, 75 mo/kg A/ B 5 HE TIESH 7 0 SETIREREIN, EIRZIBIROH
n, e YRR & OVEFR S8 23, 30 molkg (RH/ H UL E#& G TR
RERDDRD BT,

F 7=, 75 mg/kg R/ H & GRECKIEIEN 2 8 (9.1%) . 241 (0.8%) THEDHH
Tz, FAEBEIZIBWTRHIREE & OFEH PR EZEITRO bR T2n, BaT
—% (fei CHE 0-4.76%. AR 0-0.37%) % k[al>Tuv/e,

MRS FIRAIZ BN T, 75 mo/kg (RE/ A &G TR T 283 2 BIRD3EE
FOHMATRD HIVED, FFEDRFE OWNINITEERO GiviehoTz, Fo, B
FRAIZIUVN T, 75 molkg IRE/ H & 5-8E CHIE 28 DL 53, 30 mg/kg RE/H LA
G TIEM R ORI B 3 E#i 338 HavT,

AFRBRIZIN T, 30 molkg (RHF/ H LI B G REO RS CIREHMINHIZS, IR
TEMRIRAEBADENRBD GO T, EEMEElIRE & ORIE T 12 mg/kg
KE/IBTHD B2 6N, RHEMICEEZEORD b s HE T, [BEE TIEH

2 1 mg/kg RE/H KON 4 mg/kg (R H B GREO B G-I, 5 11T 1.4 mg/kg (KH/H GRERED
140%) K (N3.2mg/kg IRE/H GRERED 79%) Th-o7223, 8 2 KO 3 BB 25 BITHFR
HPANTH -7,
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D08, KBUEDOH/ENRRBD BT, (83, 84)

<FEAEFERBR (TYX) (2B D AKEEIE DR IZ DT >
AFNOREAEETO T2 iz s LT 5 Bk [12.(4)~(@8)] o
BRAGRE DS R STz, BBROIE T, Y%l b5 b o EHEEEA TN L T
DN, BHIRFEAEDNRD THi Cd 2 KBIEFIZ DWW TIE, 5 BRZ R EIIITihZE UM
EATH 2 ENEYITHD LML, FBROIEICB W CORAEME AT L L bIC
FAETERER (V%) @D%AIZEHBROE L DEFH LT,

NZW 74 (—BflE 16~17 JC) Ok 7~19 BIZEHRE O (RIAO : 0, 4,
10, 25 K 1*62.5 mg/kg I8/ H . 1%MC KIFKICERE) &5 L CRAFEMERA
FE it S ATz,

MEM)TIE, 62.5 mglkg (KE/H B G8E CHRERD . AFBREgRD ., IRETH
FHEHE AN, [FIRE AR T R VBB IR N, 25 mg/kg (AE/ H UL B GRETHE
fHEJ D DN BE ST,

JRIEClE, 62.5 mg/kg (ARH/ H £ 58 THEAS SN BRI EI5E S, 25 mg/kg
(REE B UL R G TR HIIAE C & OV IR ISE S N ASFE 8 AV 130>, FIfET
X 2 BIOREIRICEERE/ESRIE (amelia/peromelia) | 4 BIZ/KEEIENFRD BT,
AP BTN, KEBEIL Z DIEDNT 4 mglkg RE/H R GETH 1 #io
FRIRICEED DT,

ARBRICEBV T, 25 mo/kg R/ H DL B G EEOREM) CHEETERVD . IRIE T
PRIGIRFE T SRS INEE TR H = DT, MERMEREIIRE L OWE T 10 mg/kg &
FHTHDLEEZONZ, (BM5L)

7YX & TR AR ﬁ%@mzmnf@ﬁﬁﬁfmﬂﬁéﬁﬁﬁékw
NZW 7% (—#ilE 18~19 L) O4flz 7~19 HIZHEHRR D (RAEQ : 0, 2, 4
K ON10 mg/kg FREE/H . 1%MC KEEIRIZERE) 5 LA ERER GEINGER)
D FEHE ST,

FEW T, ARSI X 2B b o Tz,

JRIE T, 10 mg/kg ﬁKE/EI&“frﬁi“C ISR B 22X 720 5 72 S O DO/KIESE
M2 FIDORRIEICERO BTz, £z, [FRETIINIERE S & U CABIKEEIEREE D 9 3
DG :?3&5 Hiv, WIREE 28T 2RO EMm LT,

ARBRIC BT DRI EIT, BE CIIARBR OB & 10 mg/kg (AE/H . R
Hca mg/kg M—‘E/ HCThdLEZDNZ, (BM51)
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NZW 7% (—FEME 16 PL) DR 7~19 BICHdRn (F4AR© : 0, 2. 4. 10
V40 mg/kg (REE/ H | L%MC KRR I IRE) £ 5- LTI AR dR s i S v,

FE CIE, 40 mg/kg (RE/ H B 5 RECEMEEICT, BHREGRMSECREN, £
fERR VR, RIS, IR EEARERV 23, 10 mo/kg (KE/H DL &
GRECHEETERD, AR IS, %W?&&U%Fﬁtﬁﬂm@ﬂﬁéﬂt

FRVECIE. 40 mglkg (KE/ H #GRECT/KEEE (3 41) | /g, H?ﬂmﬁ%#t%
s, 10 mglkg ARES H & GHE TREGHAA BEZIT R WSKERE 1 #) 23805
iz,

ARV T, 10 mo/kg K/ H LI E& GREO B CIRERNMEIEAS, IR

WEC/KBARE DEEINDGZERD HT=D T, st El I REMW) A OMR 2 T 4 mglkg R/
HThDHEEZLNTZ, (BIE52)

NZW 7% (—Fflf 18~19 PL) D4flz 7~19 HIZHbRE 0 (FEO® : 0, 0.5,
1. 2. 10 %' 40 mg/kg IR/ H, 1%MC KIERIZE) &5 L ORI
Fhi ST,

REW)ClE, 40 mg/kg (R H &G CRETERD ., KERD, BEREISET R
N, AR IR, [RIERAARERCD K ORI RAKERUD 2353880 BTz,

&R Cl%, 40 mg/kg A/ H &5%1 KERGE (1 61) | BABIEEAR, RiBas /%
EIEA S, | B REE R A R KOS HE T R R E b Bl s, £,
JKEESE T IREE, 1 mg/kg AEE/H %Efrﬁi‘&(ﬁ 10 mg/kg RE/H B HHICBNT S,
FNZEN 1L FIOMRETRD i,

AFBRIZIB T, 40 mo/kg (AH/ B 5O RNEW) CHRERD%E, BIRTEE L
SERE AR ENRO LNO T, HEttElIRE & ORI T 10 mg/kg A5/ H
ThdreE2bN, (ZH53)

NZW 79 (—#fiE 25 PB) DR 6~28 Bzl o (FA® : 0, 5. 10,
20 K140 mg/kg 1RE/H . 0.5%CMC 7KIRIRIZ ) &5 Lf%\éiﬂr a2 St
STz,

FEI)CiE. 40 mg/kg (REE/ B B 58 CARERININE], Hb, Ht X T MCV J#i,
PLT t%bu MiEH ALP HEAIEED BTz,

FEWCIE, ZKERGEDS 10 mg/kg RE/ H #% 5 & 40 mg/kg (4R H B 58 T4 1 6
B8 %zh\ 40 mg/kg IRNEE/ H &% 5RE T « WINIRREEIN NGO H T,

z!i‘ft%ﬁ 2BV T, 40 molkg IKEE/ B B 5 REOREM) CIRERINH 428, JRIET

« WV IRZREE NN GRS BT T, MM R IREM) & ORI T 20 mg/kg 1K
ila ThirEEZLNZ, (BHE49)
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<FABMEREBR (V¥ oFxLo>

Y% AR N A5 C 5 BBR[12.(4)  (8)]FE M ST,

10 mg/kg A H/ H TFEO HAVIZAEDK R BEIL, L >ORBROATOBETH Y |
T2, MOBEEORER CTIL 10 mg/kg RE/H LY HEWRGRICBWDTHIE LTV
RN DD, BFEFTR TH D &Il LT,

WTHORBRICIB W T HKEEN S LT, # 34 123EFEERR (VX)) (2

T % AKERIE DFEBELD R STV 5, BRDOIZ BT 4 mo/kg R/ H #% 5-8% T/KEA
JENFRS HAVTWD A, 10 mglkg RE/H & GEECTIERRO HvT ., W7 HEFEEIX
IR ABFIRFTR E b EZ BNDHN, o 4 3ERD 10 mg/kg A/ H $% 58 T/KEEE
NREBLTEY ., MARGOZEL ERIIEE TR oT, 28, RBROIZBW
TIE 1 my/kg AR E/ H &5 TRIBIEDN D BTN D A3, [RFRER Cldse IREEICH W T
HAKEHIEDNFRD B TWD Z & EEORBRICE T 5 2 mglkg (K5 B % 58 Cld/kEd
JEDOFEITRD HILTORNT LD, ARBAEFTE THLAREENEWEE L
77

IS S RBOBEFHERL O N Y 7 — BN LT ) A RO BRI S 4
& DML HRAINIEE L T, B EELZ B EEGMHERIT Y X2 Hnic g4

FEMERRER 2B IRk 3 2 Mt T 2 mo/kg (KE/H TH D LW L7,

34
bR & (mg/kg IAE/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 1
® 0 0 1 0 1
T :p=0.05 (Fisher f&/&)

4

NZW 74 (—BfifE 25 JT) OITHR 6~28 HIZAE K OIS L 7= 95 5 R (2 B
[J544(cis/trans 1£=84.2/15.5) : 0, 30, 90, 270 mg/kg RE/H . W27 /KIZ ]
U O A et ps SEie S vz,

R CIE, 90 & TR 270 mg/kg IR 8/ H B 5RETEILEIL 1 BIREED FRD B AL,

3 C. Roberts et al., Human Molecular Genetics. (2006), VVol.15, No.23, 3394-3410
G. B. Mulder et al, TERATOLOGY. (2000), 62, 214-226
E. Menegola et a/.,, Reproductive Toxicology.(2006), 22, 186-195
F. D. Renzo et al,, Reproductive Toxicology.(2007), 24, 326-332

RER CIIREW O M TR AREDNIIE ST LT, BERG SHREN e IR Szl L
Ni%ﬁ ITERNZEND, BEEEE L,
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270 mg/kg (REE/ H 5T, ASEHEINEIH LK OEAT R T 25580 b7,

BRI T, 270 molkg (RE/ H R GREOTERR VLICA B2MEAE G iE 44.0 g 12
X LT 39.79) Wi bivieh, MERIE TR b T, T —# (36.6~45.29)
DHIPFAN TH-T2D T, MR G ORBEL B Z LR T2,

AGABRICH VT, 90 mg/kg AREES HERGRFICISW T, FEEQ P25 b, ialE
TR AR G OREITRO o7z, (B 90, 91)

A haty—v (FIRQD) OMEZ AW EIRISRERRBR, Fv A4 =— XN LR
& —PRELH SN (CHO) Z JHVNT= in vitro Je kB w 3B " A k) —u (5
K@) ©F v MTFHMREEEITNAZ V= in vivolin vitro R ER DNA S RGRER, ~
7 A % AW T MG BRN EE ST, AERIEEE 35 1 RS TTVW A,

F ¥ A =— AL A X —CHO BN IV T SOmix fZ(E T TH5 U Yua R ok
BRI b2, MEEZ AV EIRZRERHE, MR EED, TO
ORI T2EThH T,

TR AN 2 ) D Ye R S5 3R BR T O RS IMERE BRIk B H B0 A THEN R B

FAERDIELDOTHY, iz, —BEMEKOHE TITEME IR & 02ITELS oo TED
HEHRRBEREDNRDNAREO LD ThHoT-, 612, FUIEEE in vivo TRER
TH~ T A HWT/IMERBRIZEBWTIL, A R4 o THESN TW I REHE
(2,000 mg/kg fAHE) FTRENINTEY, BHEOERTH-TZ, SBIZ, v
s DA V. Bt owHhEfE Th 5 DNA G2 MG 2 R EH DNA &
% (UDS) BRERICEWTHIRMAAEE TRESNTEY ., o cho7, ik
AREENHWT T 5 & ERICBWTHICRIE & 72 X O B mmtEiinb o L&
z bz, (BMRBA~57, 71)

38



35

BERYE B x5 JVERJRRE - B E | fER
JFIAD | invitro | 1IR%8% S.typhimurium 31.3~5,000 pg/7" b}
75 B BR (TA98, TA100, TA1535, (+/-S9) et
TA1537. TA1538 1) -
E.coli (WP2uvrAlpKM101 ££)
etk F ¥ A =—ANLAZ—JIEEAEAM | 1.56~5.0 ug/7” V-|
LR s (CHO) (-S9) | Btk
6.25~35.0 ug/7" v-+ | (+S9)
(+S9)
JFUR®@ | invivol | UDS B SD 7 v Ml 400, 1,000, 2,000
in vitro (—#fiE 3 PO) mg/kg RE | faiE
(BA[ETRE L 4 5
invivo | /IMZAER ICR ~ 7 2 H#tiHbH 400, 1,000, 2,000
(— et 5 PT) mg/kg RE | Fak
(EA[mlE O )

1) +-S9 : RENEMALRIAAE F R OFEFE T

F& LTI R ORER RO ML K OYM12, =& L THE R DG M34

Je TN M35 DA 7 W T BIRFSREEARIT, TR Th -T2, (£36) (B
58~61, 71)
36

PBRYE FRBR BES JPRR T il R
Rt M1 S.typhimurium 15~5,000 ug/7" V-b (+/-S9) paxi
R#@ M12 | 572588 | (TAL100, TA98, 15~5,000 pg/7” V- (+/-S9) [Eiea
R# M34 | 2255580 TA1535, TA1537 #%) | 15~5,000 pg/7" V -} (+/-S9) e
R M35 E.coli (WP2uvrA k) 156~5,000 pg/7" V- (+/-S9) 5

1E) +/-S9 : FRENEMALRIFAE TR OEAFE T

A baF > —)b [¢is96.9%, trans<0.1% (LLF Teis (IR | £vo, ) 1.

A~ —v [cis0.3%., trans99.7% (LL'F Ttrans (T&3I{K) | 2o, ) |
FOA baFy— [(Jeis91% (LLT T()eis) Lo, ) ] ZEh<h 300, 600
S U900 mo/kg RE O H & Ta— W2 R&#E L Fischer 7 > b (—HEME 3 PT) (4%

Hig b Lt mt sl i S vz, SECHIORERD B o Tk mx G803,

trans (7% I{K) T 300 mg/kg {AHE., cis (7& 1K) T 600 mg/kg (A5 & ON-)cis
T 900 mg/kg KEDINATH >7=Z LD, 3 FROPERY'E O 288 0 FErEIE = ED
SRWVIEIZ, trans (B IK) >cis (B IR >()cis & T 7 HTF &,
8 62)
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90
=7 A (—FEE3 D) ZHWEREREN (RIEQ : 25 mglkg fAE/H) #
HAZ X5 90 H M HAMERR BRI ERER 23 F2he < 7=,
PN E R GRS 5 B 2 ONAELITA LN hoT-, (B 63)

SD 7 v b (—HEMES 24 PO) ([ZASKCRT 3 MM, KO 1AM, AR 3 D
72% 7R, JREE JFHA@: 0, 30, 150 & O* 750 ppm (0, 1.82, 8.89 & 1 43.0 mg/kg
RE/RIZAY) T &5 L, MiEF AT a4 RBVE RE N ORISR & &
HIENESE S NIz, T > b 2 RESEER CHIE SR O 4 B & OV ik
RO 2 5T 2 L2 AR E LT,

750 ppm #EHET, PR, A RE EREFR OB, SR -
FEVRFET SN, 17p-= A b T VA — VIRV iz 19/20 2T 5 17p-— A

kT A — VB v A AT a R (EIP ) 8 O PCNA B (i
SAFEHANNNS, 150 ppm DL ERGRET, 7 v Y — AEAEINE O CYP BN
o,

CYP3A2 BEINIZ LV 17p-= A b 7 VA — VMUt 252 ) IR EIR T OFKO—>
Lol bBEZ Bz, £7-. PCNA GRS L 0 | 4145 19/20 H
IZBWCH T R AT a UPEERPE SN TEY . E/P L EAN SIS, 2o
FERBALCU R A 5| X L = 4, R OIER & Rt C VBB L7 &8
2 bivlz, (B 64)

ICR v A (—HEMf 18 VL) Z vy, AT3EM IR S, AIabEsE & OVETERE
REERDFRONT, A b2 — L [JF{E@:0, 30, 300 & T* 1,000 ppm (4.49,
47.6, 151 mg/kg IREE/ HIZFY) % 2 BRREEHS-L7-, 1,000 ppm $¢5-8F ClinE
HAST K OYALT ogEh0, i T.Chol J8i, AT EE RN & OWF PCNA R
H#N2s, 300 ppm LA GRS TS T.Bil B, ST 7 v Y — AREETEME
m (L7 my—2EHE, CYP, ECOD, PROD) . CYP %3 fff [CYP1Al (1,000
ppm DZ4) | 2B1, 3A2] FEHEIN& ONTHHARTEEREIEERE (LPO) ¥EHNAER
o, (ZH65, 71)

Wistar 7 > b (—FiE8 VT) 2 AW -IREE K (84.6% cis. 15.1% trans)
0. 70, 210 K UX630 ppm : EHMAEREITE 37 2R) | &5k 5 28 HIE®
PR BR AN FEhE S 7=,
40



ZOfER, 630 ppm HGHHZIBN T, REITHRHERIRABZITRO, &5
FRIETH 0 | REEINEOA B2 b,
WO E GV T HHUFEARMLER IgM A, I OB R O & O ER

HIZHIREE S OZEITRD SN o T,

AFBRIZIRWNT, —EEMEICB 3 2 &Y 210 ppm (17 mg/kg fAE/H) T

bbb EEZ LN, WEBFBHETERD N, (B 86)
37 28
o aen i 70 ppm 210 ppm 630 ppm
R AR
(mg/kg IKH/H) >4 1 >2
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BRRICETT-EERE ANWT X hat Yy —v) ORMEBREIN A £ L7-,

UC THEEGR L7 A b — DT v b & AW RPEGRERI IV T IR
ITHESLNTH Y . WINRIT 86.8~96.7% Th -7z, L/ fRRKEIx#EFThH-o72, M
RN I, B, BB TR oz, IREDBIEA Fa Y — gk &g,
FEFHIIML2, M20 ThoTo, EHNPDITA FaF Y —ABMENITHRE S, E
ZERHMIIM 1, M12 L OM19 TH - 7=,

UC THEEH L7= A b2 — UHE R PEARBR IV CL /N TR ~D ik
FREFRE D3RO T < L 10%TRR 2 2 2EWIX bV 7 — L R EIEIZ [E A 72 M35
N UOM34 ThH-oT=,

A hapFy—v (cisBERD trans (ROEE) KO M11, M21 KT M30 %
TG A & LT EMRE R OSSR, A 2 — VO RIEREMEIL. KE (T
#FE1) D253 mglkg ThH o7z, P M11, M21 KO M30 134 TE &R A
ThHoT-,

KFEEERBE RN S, A b =V BEIC X ARET, ElICiik (RER/NER
b)) KOV HRIEIEREE) 1B bitlz, EmER OVERIZBWCRIEE 725
Bl e o7z,

TN ANERERIZIB N T, ~ 7 ADfFlaiEE 23, M 1,000 ppm (144 mg/kg (R
/H) . W 300 ppm (52.5 mg/kg (AHE/H) DL EEGHETHEIZHEM L0, &
REMERBROFERN S . FHIES O R AT LEEEIEA I =X L L1352 #<
AR OFMIZ o7 0 BEZRET 5 Z LIXATREE B 2 b Tz,

7 v Wiz 2 HRESEER I BVCL EL P RIS T 2 ARRIIR Ot K K OV
MRERELE SR HT-, b, 17p-T A F I A — VBEKR TR L2k, i
DFFGRIECHR RN S | - Shi-b D EB X bz,

AT A BRI OV TIL, RIS A S TR E S AR A EMEOFHIIC
BTV —F 77 —7ICB W THET S i, LToLBYHifrsii,

7 v RO AEFEERER IO T, DEWRREME O TR/ I8,
BAEBRENRD DIV, U X &AW RBARERERICS O TId, KEEE, PR
BRI SRR b,

Y 2 W RAETRMERBRICEBV T 10 ma/kg A/ H TR B MK S A
FIZOWTIE, 1 2OFRBOADBIETHY . £z, Mo ORER TIX 10 mg/kg
RE/H IV LEWEREEICBWTHRI L TWARNWZ END, BREITA TH D & Hr
L7z,

IKEHAE 2 B < FR AT LIZ W THEIW T b REEMIC BN R BT 2 & TRO &
iz, 7YX &AW RARERBRITIAH T RBRE I N2, WIhoRERIZE
WTHKBIENTEEL LTz, O ITRMRICEEN BB T HIHETHED b, 10
mg/kg AR/ H LLETOKIHERBUCOW IR G ORI LD b D L HERSH
720 BRBRARA LTFER, v X OBRIICKT 2 EirE &1 2 mg/kg (AH/H TH-
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7

BFEABRFE RN D, M35 TN M34 (X Ak 3F Y — L _FE 389\ T2 D SR FEY)
HOZFEMMRWE S A F o)y —v (BULAEDH) ERRE LT,

KRR 31T D MR M O/ N R TR 38 IR STV 5,

~ 7 A%z 90 HE#EMEREERER IV, HEO MR ERE TE eho
7c (4.6 mglkg IRE/H AT 25, &0 RHID 21 7 A BFEDs ANERER T ORED
w3, 90 H MGt CoO K/ R X VIR ED 4.2 mglkg {K&E/H T
HY, ZOETHEREDENTHDL EEZ LN ED, v T ADOMEERIT 4.2
mo/kg IKE/H £ Bz b7,

R LZEEEREIEEMFHESIL. SRBROBHEEED © biyIMERX Y X2 Hn
723 MERBR D 2 molkg (RKE/H Tho72Z &b, ZNEBILE LT, 28R
100 TR L 7= 0.02 mg/kg fAH/H Z— BEEEGEFAE (ADl) LEE LT,

ADI 0.02 mg/kg KEE/H
(ADI B EFRILE L) A FR MR
(Eitd) AV
(1) 13 HIH
(F5-J715) BRI 1P 5
Gii=2 i) 2 mg/kg {REE/H
(L 2fR%E0) 100

43



38

o Beha R /R
ByorE R (mg/kg AE/H) | (mglkg (AE/H) | (mg/kg A5/ H) fi e
Z> b |90 HM |0.30,100.300, |/ : 6.40 - 19.2 HE - AR b
i 1,000, M - 7.19 M 22.1 B - ke M OV
R | 3,000 ppm HEHN
1#£:0.1.94.6.40,
19.2,
64.3,193
Mt:0.2.13.7.19,
22.1,
71.4.208
28 Af |0.50.170.500 | fft : 4.84 1 : 15.7 HERFE « A EH DR
2 ppm It : 5.10 e 17.6 B
ke | ME:0.4.84.15.7, (Pt a0
BV 47.1 DO
Mt:0.5.10,.17.6.
49.8
2 0.10.100.300, | % : 4.29 M- 13.1 HE - FFLEE BN
fetEME | 1,000 I - 5.27 I : 16.0 i
R ppm I - Alb J8 5%
1£:0.0.44.4.29,
13.1,
44.0
ME:0.0.52.5.27.
16.0.
53.8
2 A 0.100. 300, 1 : 4.61 1 13.8 - B BB 22 R
FENAME | 1,000ppm it - 16.6 I - 56.2 B35
Akl 1£:0.4.61,13.8, 0 - fLLE EE BN
46.5 g
Mt:0.5.51.16.6. (&M AMEITFR
56.2 D HILIRY)
2 A 0.30.150. 750 BEW L O | HEW LR | BEw
2 | ppm EL7) Bl R - AR S
Pt : 0,1.73, P I : 8.49 P : 43.2 IRE)
8.49.43.2 P it : 12.9 P iff : 63.2 WERE - A7 RARE
P i : 0.2.54, F1 /4 : 9.05 Fulft : 45.7 p A
12.9.63.2 Fltff : 12.7 Filtff : 62.1
Fi/ft : 0.1.81.
9.05.45.7
Fiitf : 0.2.51,
12.7.62.1
4 | 0.1.4.16.64 MEW L O | BEW RO | fE : IR EE
RO 24 (3.2 2. 64 t%'bu ﬁb% e

5 & i/ NEEE R CERD BT RO E 2 777,
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w47 | 0.12.30.75 HEMW O | BEW RO | RS - IREHE N
RO IH 12 7. 30 sl
FEL SRR AR
R
(AR TR
hoYSY aWASY
<~ % |90 Hf# |0.30.300.2,000 | #t: — 1t - 4.6 1 - AST #40
et | ppm it : 6.5 i - 60.7 - JPAESer K OV
MR | 7 : 0.4.6.50.5, EERee)) I
341
i - 0.6.5.60.7.
439
21 A | 0.30.300.1,000 | % : 4.2 #E - 40.3 1t WBC %
N (ppm M : 5.2 It : 52.5 W - TR E AN
RER 1 : 0.4.2.40.3, £
144 (FHF MRS o
It - 0.5.2.52.5., HIm)
178
YR | AN | 0.4.10.25.62.5 | REMW LG | HEWILONE | REENY - SBEHE
) 210 225 b
FaIE  BRBIRGE
[IESSepiNEe:S
R4E7M | 0.2.4.10 HE : 10 RE - — KE - FMEAT R
VO IR -4 FRIE ;10 2L
GENEERD JRIE - NESSE
HEAn
B4E7M | 0.2.4.10.40 HEW L ONE  | BEW RO | REEM) - RERN
HAEROQ .4 210 Pl S
FEVE « JKEEREHE N
WAEFME | 0,05,1,2,10, | HEWIL DN | BEWIL O | REEMW - (RERECD
AHER@D 40 210 I : 40 £
FeW e REE
AR
AN | 0.5,10,20,40 HEMW O | BEW RO | RS - IREHE N
VA6 220 I : 40 I
JEI : BELE - IRIK
I EREE N
(M T LR
hoYSY aWASY
b tack: i JEIE 2 2 O~B D% BR
RO~ COKBEE SRR
GDRE b
Rl
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A X

90 HfE | 0.60.600.6,000 | # : 23.1 1 : 229 SR - (R EEHEINHD
et [ppm It : 23.4 - 212 |
MR | M 0,2.38,23.1,

229

M- 0.2.47.23.4,

212
1 4 0.30.300, M 121 - 39.0 ERE © ALP B30
grEErE | 1,000, 3,000 Mt - 10.5 It - 36.8
PR ppm

M- 0.1.1.12.1,

39.0.111

M : 0.1.1.10.5,

36.8.114

— BERTER L L TR L RUE C & o T
IR L
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B 1 - AW 53 FRADE R >

&R L5240

M1 (LRS2RS5SR)-5-(4- 7 m X Y )L)2- R % v XA F)L-2- X F )L
1-AH124- N U T =N LA VAT ) T X B ) —)b

M2 (l1RS2SR5SR)-5-(4- 7 m . X Y )L)2-b Fa % v X2 F L-2-XF )L
1-(AH124- RV T =1 A NV ATF I T a X B ) —)L

M1 (1RS5SR)-5-[(1RS)-(4 7 vim 7 ==Lk Fu ¥ AF)L]-22-T A F )L
1-AH124- N U T =N LA N ATF ) T a X B ) —)b

Mo (1RS2SR3RS)-3-(4-7 m a1 P/L)2-t K -1- A F)1-2-(1H1,2,4- H V
TS =1 A IV A F ) T a X B T VR R

M1a (1RS2RS3SR)-3-(4-7 m a1 P)L)-2-t R v-1- A F)L-2-(1H1,2,4- + V
TS =LA VA TN a X B TV R

M9 (lRS5SR)-5-(3-7 mu-4-t RuX XU P)22-0 A F)L-1-(1H-1,2,4- Y
T =l A VAT N T a X B ) )L

M20 1,2,4- NV 7Y —)v

M1 (1RS5SR)-5-[(1SR)-4-7 mu 7 = =)L)t Ra X A F)L]22-V A F )L
1-(1H1,24- RV TV —)L-1-A VA TF )W) T aRoH ) —)b

M30 (1RS5RS)-5-(4-7 b 0 R/ A JL)22-V A F)L-1-(1H1,2,4- NV T/ —)L-1-
ANAF N T aXH ) —)b

M34 1H1,2,4- 8V T —)L-1-Filk

M35 -7 X /AH124- N T — -l T a B Vg

M38 (LRS5SR)-5-(4-t R xR UN)22-F AF )N-1-(1H12,4- sV T V' —)b
A-ANAF IV T a XK ) —)b

M39 (1RS5SR)-5- U )v-22- A F)N-1-(1H1,2,4- 8 U 7 —)b-1-1 L A F)L)

ryaRXyH ) —)b
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<HUAK 2« A ESFERE PR >

&R B
AlG TNTIv/ a7 sk
ai AR &
Alb TNT I
ALP TNAHYRAT 72—
ALT TI7=vTI ) I AT 2T —E
[(=7NVEIVBELVE BT AT IF—E (GPT) |
APTT TEMEALER Y b v R T AT ]
AST TARTGX T I ) VT AT 2T —E8
(=72 I vgdxYafifiE 727 I —8 (GOT) ]
AUC M P MR T TR
Bil =) e
Crnax I
CMC HIVRF T AF /e —R
CPK I LT F =R ARFF—E
Cre JVTF=v
CYP F k71— A P450
ECOD |ThFvr~lr-0-TxFT7—F
coT yINEINRT AT 2T —F
[=y- T NEIN T AT FHE—Y (-GTP) ]
Glu Ta—A (g
B-Glob |p-7m7 Y
Hb ~NEZrEY (LAHEE)
Ht ~~hZ7 Uy ME
Lym U N ERE
MC AFrm—A
MCH SR I ER I €637 B
MCHC | ‘PR ER A 3R R
MCV SR I BR A
Mon HAEREL
Neu T EREL
PCNA | MG ANEEZ TR
PHI BAER D BINHEE TD A
PLT i/
PROD R bhR =) -O-T_XFT—F
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PT A= N = IR iV i
RBC IR ERER
T VH I R
TAR ke () Hdree
T.Bil mev e
T.Chol WMalL Aro—)L
TG KU ZUEY R
Tmax I e e P B R R
TP R RE
TRR TR T e
WBC F 1 Bk EK
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<HIHE 3 ¢ [EPNTE R R >

FEEAE (mg/kg)

VE4, . - . A haF—L
OB | msrne | oy | oy | (o) AR L
SN 2 g cisih transik o cisii transig 234
sl | FEOME | REfE | ERE il SeEfE | FEOME | REfE | EOE i
é‘; 5 135 EC , |1314] 002 0.01* <0.01 <0.01 0.02* 0.015 0.009* 0.006 0.005* | 0.014*
19904t 20/21| 0.01 0.01* <0.01 <0.01 0.02* 0.01 0.007* | <0.005 | <0.005 0.02*
/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*
(ZF) 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*
(¥ZF) 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*
(¥ZF) 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
(FZF) 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*
INE 7 0.05 0.02 <0.01 <0.01 0.03* 0.07 0.04 <0.01 <0.01 0.05*
(FZF) 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
20084 )% 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 8¢ 3 14 0.05 0.03* 0.01 0.01* 0.04* 0.09 0.04 0.02 0.01* 0.05*
20084 )% 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
20034F & 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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7EEME (mg/kg)

YEw4 . - . A ko —u

OB | msne | ammay | (o) | (o) N T T

FEffAEHE il cistk transik - cisTk transik -
wefE | CFOME | EEE | PO il wefE | FSME | &EfE | EOE il

K 7 0.62 0.40 0.12 0.07 0.47 0.59 0.37 0.13 0.05* 0.43*
(i 1) 2 210PL 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*
K 7 1.43 1.40 0.28 0.27 1.67 1.04 1.04 0.27 0.24 1.28
(hizFE+) 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
KF 7 1.33 1.22 0.24 0.24 1.46 1.10 1.06 0.20 0.20 1.26
(Wi 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
KF 7 0.52 039 0.12 0.10 0.49 0.48 0.36 0.13 0.08 0.44
(Wi 1) 3 135sc 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*
KF 7 0.15 0.11 0.03 0.02 0.12 0.14 0.12 0.04 0.04 0.16
(izfE 1) 2 90sc 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*
KF 7 0.15 0.10 0.03 0.02 0.12 0.11 0.07 0.03 0.02 0.09
(izfE 1) 2 1445sc 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
VYY) 1 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
(RA) 2 2 7 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
20024 % SEOWDG 14 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
VYY) 1 0.91 0.72 0.17 0.13 0.85 0.57 0.46 0.12 0.09 0.56
(RF2) 2 2 7 0.64 0.55 0.14 0.10 0.65 0.41 0.34 0.08 0.07 0.41
20024 % 14 0.52 0.42 0.11 0.07 0.50 0.38 0.29 0.08 0.06 0.35
ASOYVINYY 14 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
(R 2 2 21 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
20024F % 250~300 28 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.02
TROIRDNN wDG 14 0.06 0.04 <0.02 <0.02 0.06* 0.04 0.03 <0.02 <0.02 0.05*
(RE) 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*
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FEEME (mg/kg)

s | L, ol ARy —L
OB | msne | ammay | (o) | (o) N T T
e R cistk transik - cisTk transik -
e T e I T A I o 2 T e I T
SOV NNV 14 0.03 0.03
(&R3) 2 2 21 0.03 0.03*
ZOOZEF“ 28 0.04 0.03*
MET 14 0.05 0.05 <0.02 <0.02 0.07
(&F3) 1 320 WbG 2 21 0.03 0.03 <0.02 <0.02 0.05
20024 28 <0.02 <0.02 <0.02 <0.02 <0.04
T755 14 0.03 0.03 <0.02 <0.02 0.05
(&RFE) 1 250 WbG 2 21 0.02 0.02 <0.02 <0.02 0.04
20024F % 28 <0.02 <0.02 <0.02 <0.02 <0.04
1¥) EC : LA, DL : ¥y#l, WDG : EkiKFnfl, SC: 7 a7 74l

1) cis &K} O trans (KOEBEDE
- E M11, M21 X OYM30 13e CEERMAAN (<0.01 X1X<0.02) Th-oT=,
s —EICERERAAN (<0.005, <0.01 X 1<0.02) 2 &t —% O 2HETH581T

@Oﬁﬁh( eRE)

FHE
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<BIHK 4 : YEsCOVEM R R >

FEE (mglkg)
fes s | Rkt | E | PHI — Ab=TT
GBTEAD) | g | (gaiha) @ | () _ BLEY INCiLY )
FEREAF cisii transfk P M11 M21 M30 234
e | CPAME | SEfiE | P il

7Zgt

(ff+-) 6 80 2 |30/31| 0.036 0.010* 0.011 0.06* 0.02* 0.02*
20044F

AR

(F&v) 15 80 2 |28~31| 0.025 0.006* 0.006 0.005* | 0.011* <0.01 <0.01 <0.01 0.04*
20054F [

ThEIWN

(FR#E) 12 111~115 2 [13~15| 0.039 0.013* 0.021 0.007* | 0.020* <0.01 <0.01 <0.01 0.05*
20054F [

ThEIWN

(FRHE) 12 163~175 2 [13~15| 0.070 0.020* 0.016 0.007* | 0.027* <0.01 <0.01 <0.01 0.06*
20054F &

T—F K

() 4 304~309sC | 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
20034F &

T—F R

() 1 605/608 SC 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
20034F &

T—F R

() 1 309/304 sC 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
20054F &

77“(1?)/ K . 153/306 S¢ 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
20054 152/304 WoG | 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
77“(1?)/ K . 150/299 sc 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
20054 151/299 WoG | 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
Y INA

() 1 284/277 sC 2 25 <0.01 <0.01 <0.01 <0.01 <0.02 <0.02
20044F
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FREEME (mglkg)

fems e | MR | | PHI S— ARST
(GIHTHERAL) Gy (g ai/ha) (I0) (H) i BLS K )
R cifh transit i | v | Mz | mzo | T
el | P | BemfE | CPE a
Ty
(1) 1 274/2695¢ | 2 | 32 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
20054
Ty
() 1 287/3065¢ | 2 | 26 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
20054
5 ¥ 1754;@- v | |284202% | 2 | 14 | <001 | <001 | <001 | <001 | <002 <0.02
20044 566/586SC | 2 | 14 | <001 | <001 | <0.01 | <001 | <0.02 <0.02
B o
(1) 1 287 Woe 2 | 13 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
20054
B o
(1) 1 |269~287wec| 2 |14/15| <001 | <001 | <001 | <0.01 | <0.02 <0.02
20054
5 0( 1754;? U‘ 1 |279/284woe | 2 | 15 | 0.01 001* | <001 | <0.01 | 0.02* 0.02*
20054EE 1 |s55871wee | 2 | 15 | 005 | 002* | <001 | <0.01 | 0.03* 0.03*
Do
(1) 1 |279/284wpe | 2 | 10 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
20054
Do
(1) 1 |277282woe | 2 | 13 | 001 | 001* | <001 | <001 | 0.02* 0.02*
20054
B o
(1) 1 |277284woe | 2 | 18 | <001 | <001 | <001 | <0.01 | <0.02 <0.02
20054
5515 3 0.27 0.26 0.07 0.07 0.33 0.33
() . 150 s 4 6 0.17 0.16 0.04 0.04 0.20 0.20
200345 10 | 007 0.07 0.02 0.02 0.09 0.09
13 | 003 0.03 001 | 001* | 0.04* 0.04*
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FEME (mglkg)

o o " A hafy—
B e | e | E | PHI — 5
GIHTEML) | s ailha ] H & ‘ i
o @ ) (=) | (H) - Az
R __oistk _transfh a#y | w11 | m21 | wmso | T
REfE | A | REiE | P
BrEo
(FLP) 3 152 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 0.33
() 1 150 s 3 14 0.05 0.05 0.01 0.01 0.06 0.20
OOMAE 18 0.03 0.03 <0.01 <0.01 0.04* 0.09
- 22 0.02 0.02 <0.01 <0.01 0.03* 0.04*
b SRR
() 1 152 sc 3 13 0.05 0.05 0.02 0.02 0.07 0.07
20044F %
3”0;% % )5 , 152 sc 3 14 0.05 0.03 0.02 0.02* 0.05* 0.05*
20054 152 WDG 3 14 0.06 0.04 0.02 0.01* 0.05* 0.05*
L 3 0.07 0.07 0.02 0.02 0.09 0.09
() 1 153 s 4 7 0.05 0.05 0.01 0.01 0.06* 0.06*
20034 E 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*
HH
(RA) 7 151~158 s¢ 3 14 0.08 0.04 0.02 0.01* 0.05* 0.05*
20044E %
(%j%) . 153~156SC | 3 13 0.02 0.02 <0.01 <0.01 0.03* 0.03*
20054 i 153~161 WG| 3 13 0.02 0.02 <0.01 <0.01 0.03* 0.03*
75 A
(RHA) 4 151~156 SC 3 14 0.03 0.02* <0.01 <0.01 0.03* 0.03*
200445
(7;??) . 151~153 s¢ 3 14 0.02 0.02 <0.01 <0.01 0.03* 0.03*
20054 152 WDG 3 14 0.01 0.01 <0.01 <0.01 0.02* 0.02*

55




FEME (mglkg)

frms e | MR | | PHI S— ARST
(GIHTHERAL) Gy (g ai/ha) (I0) (H) i BIEED K )
R cifh transit iy | mir | w2z | wmso | O
efiE | CPSE | e | M il
0 0.59 0.49 0.14 0.13 0.62 0.62
3 0.49 0.36 0.12 0.10 0.46 0.46
6 0.45 0.31 0.10 0.08 0.39 0.39
. 9 0.35 0.22 0.13 0.09 0.31 0.31
012gaill | 6 | 15 | (28 0.19 0.07 0.06 0.25 0.25
15 0.25 0.16 0.07 0.06 0.22 0.22
~ o 18 0.28 0.19 0.07 0.07 0.26 0.26
(&fk, F%x 2 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
20074 % 3 1.00 0.72 0.22 0.17 0.89 0.89
6 0.98 0.67 0.22 0.18 0.85 0.85
. 9 0.87 0.54 0.21 0.15 0.69 0.69
024gaill | 6 | 45 0.82 0.51 0.19 0.14 0.65 0.65
15 0.73 0.45 0.19 0.13 0.58 0.58
18 0.63 0.43 0.17 0.12 0.55 0.55
21 0.64 0.40 0.17 0.12 0.52 0.52
EovAZL
(+3) 20 440~460 4 |20-22| 0.013 0.005 | <0.005 | <0.005 0.01* <0.01 <0.01 <0.01 0.04*
20064F [
Ay !
(F&v) 8 13%6280 1 |21-49| 0.04 0.01* <0.01 <0.01 0.02* 0.02*
20064F [
1) SC: 7u 7 7/VHAl WDG : FRRLAFIH]
1) cistBRK N trans RO EHE DA FHE
< ARE M11, M21 KX OYM30 132 CEERARM (<0.01) Th-oi-,
« —ERICEEIRSRAN (<0.01) 2 &7 —X OV EHET L5, ERBAZHBRHLZbOE LTREL, *&2fF L7,

- B IBULE WIS L CRddk L7z, HAURARE T M11 : 0.95, M21 : 0.95, M30:0.96 TH 5,
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1
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11
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13
14
15
16

17
18
19

20
21
22
23

JEEEPbER A 3 —L GEEEAD 2003 456 H 10 H : AP TS, 2003 47,
—HAFER
[C-UCIA bty — DT v M HilEdAaRER (WX - PE) (GLP %})%) : Sittingbourne
Research Center (J%[F) . 1990-1992 4, KA
[C-14C]A b — VOERFE T » MBI DML « JElt (GLP X&) ~oF o R
U —Ftr&— (GEE) | 1991 F, RAE
[C-4CIA Rty — /DT v MBI L ERNEMRER (MRS - (KkNA)  (GLP
%) @ Sittingbourne Research Center ([E) . 1990 4, AR/AFK
[C-14CIA R F Y —ADT v MIBT D ARPNEMRER (M REHER - (ko) (GLP
) PR ERENFFEET. 2002 4R, RAE
[C-4CIA Ry — /DT v MBI L ERNEMRER (MRS - (KNA)  (GLP
*Ii) @ Sittingbourne Research Center (Gi[E) | 1992 45, RAFE
[“UCIA h=aF Y — DTy MIEBIT LiEmaR (REREE - ©€8) (GLP xfI%)
Sittingbourne Research Center (J:[E) | 1992 4F, RAF
[UCIA haF Y —ADT vy MZBIT LEMmRR (REYEE - €&) (GLP xfik)
Sittingbourne Research Center (J<[E) | 1992 4, RAF
[UCIA = F Y — DTy MIBT LEmaR (REMREE - ©€8) (GLP xfI%)
Sittingbourne Research Center (J:[E]) | 1991 4, KA
[UCIA b=y =D Ty MBI HiEmAER (REMFEE - ©&) (GLP X&) : Shell
Research Limited, 1990 4, HR/AF
I AFICBT HREHEER (GLP xhit) - (M) FRERIEMITIT. 2002 4, Rk
I LXK AR (GLP %}t : Sittingbourne Research Centre (J<[E]) . 1991
. RAFK
A TR HREES TR o (W) FRREEENITEET, 2002 45, RAFR
D ATBT LR (GLP %) - (M) ZREEEEMZTAT, 2002 4, RAFK
IR T EA IC BT 23R (GLP xfit) @ (M) ZRBEIEMIZERT, 2002 4F, RAE
AT Co Rk (GLP xtits) : Sittingbourne Research Center (J&[E) |
1992 /£, RAFE
THERER (GLP xs) « (W) FRERIENIZERT, 2002 4F, RAFK
ks fidEaaRER (GLP k)« (W) b BRI 7S, 2003 4F, RAFR
[T-14C] A k=T — A okFtfiidEmaii (GLP X&) : RCC Ltd. A A, 2002 4,
RINFE
A hatFy—noERERER . BR) 7 Logire o 2 — 1999 4, RAE
A LAY =L OEWERRERER © K 7 Lot 2 — 1999 4, RAEK
A by = OVEMEREER © (BR) 7 Lotk o 2 — 2002 5, RAFE
A N3 — BT D3RR (GLP X%) - BRRSHIEREE N U 24580, 2002 4,
RINFE
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28
29

30

31

32

33

34

35

36

37
38

39

40

41

42

43

44

Z v MBI 2RO mMRE (GLP %t)%) : Shell Research Limited, 1990 4, KR

~ 7 AR S AN O EMRER (GLP %its) : Shell Research Limited, 1990 4, R/

Z v MBI DM R (GLP %f)%) : Shell Research Limited, 1990 £, R/

7Y XN B T D AR EMERER (GLP xtits) : Shell Research Limited, 1990 £, K2

#

Z v MBI 52 AZERER (GLP xHits) : Hazleton UK, 1990 4, R/AF

7 v MZBT 228 0 #mERE (GLP xf)&) : Safepharm Laboratories Limited, 1999
£ ORAFE

7 v MZBIT a0 ERER (GLP xti) : American Cyanamid Company, 1997
. RAK

7 v MZEBT D20 mERE (GLP xf/&) : Safepharm Laboratories Limited, 1999
. RAFK

7 v MBI 22 0 HERER (GLP xt)s) : Safepharm Laboratories Limited, 1999
. RAK

7 v MZBIT 22RO FHIERER (GLP xtil) - (K (L&MW armseir, 2003 42, &
N
T X & T B E R ERER (GLP %F)%)  : Shell Research Limited, 1990 4=, R/AFE
7 & O IRFIEERER  (GLP xtits) @ Shell Research Limited, 1990 4, RAZ
FNE Y b AW RERAEEAER (GLP Xfii) @ Shell Research Limited, 1990 4,
N
F/VE Y b E AW EEEIEERER (GLP X)) Hazleton Wisconsin, 1995 4F, AAFK
~ U A%z Mz 90 A FBERE A Gt (GLP x1IS) : Hazleton UK, 1989 4, K
NG
7 v M EROZEEHEAR 512 X 2 ER D #55HMEREBR (GLP &hii) : Sittingborne
Research Centre (3%[E) | 1991 4F, RAFE
A X% OIS BHE AR 512 & 2 i at By (GLP i) : Hazleton UK, 1991 4F,
FnF
7 v ba MWz 28 HFBAERS A Gt (GLP XJJ&) : Huntingdon Life Sciences
Ltd.. 2002 &, RAFE
A X% W BPEHEAS 512 X 2 @M (GLP X&) @ Hazleton UK, 1992 4E, &
N
7 v bERHWIEERHEAER G LD 2 FHEMEEMERER (GLP X&) : Sittingborne
Research Centre (3¢[E) | 1992 4, RAFE
~ U A% W RIEHE AR 512 K 253803 AMERRER (GLP xfity) : Hazleton UK, 1992 4,
RANFE
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55
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62

63

7 v bR AWZEEHR AR G2 X % 2 T EMAER (GLP Xf)%) : Sittingborne Research

Centre (J[E) | 1992 4, RKaFE

Haseman et al, 1990 £, 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 MRz 2 REGEEMERER (GLP %f%) - (W) ZREEEMITAT, 1992 42, KA

#*

Z v MR D IERER (GLP %Hi&) : Huntingdon Life Science Ltd., 2002 4, #

INFR

T BIT HEATEMERER (GLP xf)&) : Argus Research Laboratories, Inc., 1997 4,

RINFR

U ROIIRIZKIET A b3t —VRR (KNF-S-474 O 3 FEEMER) OFBICET 5T

fiizdBR : Huntingdon Research Centre, 1990 4, R/AF

A ko —UFR (WL148271/KNF-S-474m) @ 7 X ORI LIEITERICBE T 25

B (GLP %its) : Huntingdon Research Centre, 1991 4, AR/AF

RV ICBI 5 A a3t — VIR (WL136184/KNF-S-474c) D258k (GLP xf

Ji~) : Huntingdon Research Centre, 1992 4=, R/AF

U ROIYRIZKITT A b3 —LRR (WL136184/KNF-S-474c) DRI B4 2 35k
(GLP %fJ&+) : Huntingdon Research Centre, 1992 4, R/AF

HEE 2 O 21 IR 2R 3Bk (GLP xHits)  : Sittingbourne Research Centre (FE[F) |

1990 4, Rk

F X A =—ANKAX—INEMIE AT in vitro YR BB (GLP %1i&)

Sittingbourne Research Centre, 1991 4, RAZE

7 v b OFEFER I &2 VN2 dn vivo R E S DNA 5% (UDS) 3R (GLP *JJi%) :SITEK

Research Laboratories, 1995 4, RKA#

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

HHEE & AT 18 IR 29988 B3R (GLP %J)%) : Safepharm Laboratories Limited, 1999 4=,

RiFE

A 2 O -1 IR 2R BB (GLP xtits) : Safepharm Laboratories Limited, 1999 4=,

RINFE

HIEE 2 F T 15 IR 29828 B3Rk (GLP %J)ii%) : Safepharm Laboratories Limited, 1999 4.,

RIEF

AR 2 W IR SR A BB (GLP khil) - (BR) (LB &MErSERT, 2003 45, KA

o

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

P

N =7 A YIRS 5 13 HEAERE D R GIRERER (GLP &)« (BK) #r AARSL
ZET. 2002 fF, KA
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84
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86
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88

89

7 v N OERBINCBIT 2 MEHR AT 0 A RRLE R E & ORFiRER D (R EsE S =0l
£ (W) FREEENIFERT. 2002 4F, RAFE
A b aFY =0~ T AR D IHAHIEERTE S, MlREhE & ONEMERR 3R pEA= sEaliR -
() FRREEFEMFZEAT. 2004 4, KA
Evaluation Part Il "Triazolyl Alanine” : JIMPR, 1989 -
[RTECS) LY :CDC CKE) . 1997 4
B SRR ESmICOW T (CERR 16 42 2 H 13 AfFT, JEA S 3 &% 5 0213007 &)
A N —VEREE R - BPHEE RS, 2004 4, RAK
A haty = EEER (20 2) - APk LEERRSH, 2005 . RAK
A haFV = mlEEE (£ 3) ST Lo, 2005 4R, RAE
BB OFE R OB ONT (k18 42 4 A 27 AT, RS 337 &)
i, WINE ORI ENE (N 34 (FEAEERE 370 75) O—EABIET H1F (FAL 18
11 H 29 BfHT. JEAETEE SRS 643 5)
JEIPPEE A b= )L GREAD) 2007 457 A 17 B BRREHEZ Lo, 2007 45, — A
#
A ka2 — AR EGE - RSt Lo, 2007 L RAK
BAEREZERIIC OV Rk 19 428 H 6 HAF, JEAES7 3 R A% 0806013 5-)
AR SRR OFE R OBEANTDOUWNT (AR 19 47 10 A 11 BT, FF£ 999 5)
Bih, WINE OB IYE (IEFN 34 FEJEAA SRS 370 5) O—HAET 214 (k20
.6 H 30 HfHiT, RGBS SR 643 75)
BIRPPEE A b3 )L A 2009 452 A 12 B BRREHEZ Lo, 2009 4, —HA
RTIE
A ka2 — AR VR EGR  MRUS 2 Lo, 2009 4E, RAF
A bhatFy—n A AR—b M7 RARBICET OIS RS Lo 2009 A,
R
7 v MZBT Digar B (GLP xfi%) : Huntingdon Research Center, 1991 4, &
NF
JBIRPPER A b= —L (B# Al 2010 429 A 3 BUGT : skath7 Lo, 2010 45, —F
INFR
A ko = OREVTHRERIOBIRHIC OV T - Bk&tE7 Lo, 2010 4E, RS
Wistar 7 v k% Wiz 4 BEEEHEA S 51 X 2 50E w5k (GLP xtiis) : BASF  SE
(ME) | 2010 £, RAFE
A k3 — AR IR - RSt Lo 2010 . RAEK
N 7Y UNLT T =" (KNF-474-M35) KON U 7 ULEEE (KNF-474-M34) O%4
PR BRREHE 2 Lo, 2010 5. RAE
AbhapFy—n AR —=b T RREICET MRS RSty Lo 2011 4
T
BRI SOV T Ok 21 45 3 A 24 BT, JBA @48 # 2% 0324003 %)
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90

91

92

93
94

FEERPDER A R 3y —L (G 2012456 A 11 HekaT « BRUaths Lo, 2012 45, —
AT

A haf = VB E R U YRR R 5T K DA ERER (GLP &fiR) . WIL
Research Laboratories, LLC CK[E) | 2012 4=, RAFE

[E] FO A8 O BLIR — Ak 10 45F RO A il I — ¢ R - SRR AAF7E S, 2000 4=
[E B DO BLIR — ARk 11 AR E B R A RS S — - iR - S iE i sE S, 2001 45
[E| AR O BLIR — Fhk 12 4EE R A fE R — - I - SRR IFWAFFE SR, 2002 4

61






M MO M W

0O 0 0 O

© ©O© ©O© ©O© O M~ M~

CO 00O 0 O O O O

1,2,4-

. 10
. 10
. 10
.11
.12
.12
. 13
. 13
. 15
.15
. 15
. 15
. 16
. 16
. 16
. 16

90
90
28
90

tro

m vi



14 e

2
00 e eaeeaaeaaaaaaaa

00 e e



20124 2 J
20124 3 /]
20124 8 J]
20124 9
20124 9 /]
20124 10 H
2012 4 10 H
20134 5 /]
20134 7 /]

14 H
7 H
24 H
3 H
4 H
11 H
15 H
31 H
25 H

55 14 [l R PR A SIS s

75 15 [l R 3 PR A ST 2 —

%5 85 [ml A A S

55 445 FIRGWEELZ RS )

N5 10 H3HET ERNMLOITER - HFHRoOSE
BIEMRHEREEN RN EETZERTER~WE
%449 MM EETE S GRE)

75 93 Bl H A s
BIEMHAEREEN RN EETZERTER~WE

(201246 H 30 H % T)
INRET (ZEE)

(201247 A 1 A0 D)
R # (ZEE)

RER i (ZERMAHEY) T (ZERERE)
EE IR B (ZERMAE)
B R —1F —AREE (ZRREAH)
KRy TAR 1 £k
i VR HE I 22
M HERE M HRE

*: 201141 H 13 Hn b
(201243 H 31 HE )
MEE N (EE) Ex KA i B
o B (EERE) A E 7 &S
FRB R AR N
PR AE A FHABE HNIE TS
RE e FHAEE A PEARBR
A H R HHETR AR IEFE
RO AL SE HERS e —**
A FRE FAATE 7]
F it — KHE G W HAE A
K FH FB s> LI 9% 5
/NEEIE B 76 ) 1R A IES &
JERE fideiE s HLEEVETE
JI| 4 1A R HE FlEEZ
ST IRAS] 7> RAAG 1 HH Ok



TN -
A=

(201244 A 1 B D)
- BREH

MEIEAN (EE)
PE)IRKEE (EEEACER)
R HLAE L

T

- MR — =
g (EE)
R RD (B R ACER)
FER A

- M EE e
HH OB (EE)
MARWEF (FEEER)
RS

« FEAMEE =
SHIE= (EE)
WMEEA (EERH)
K
SR i AU IS
IR E (EER)
EWs (BERH)
JI A HERH

85
/INEIEE:

93
/INEIEE

VAN EEE /N

—FnE =
AKHE TE
B E
A ER

HmER
R

YEABOR

eI

e e —
R AR

NEF B
e KA
FAT N

(MEEIEEE

TIHME
TRAF 1

R

it

R

bl

EEr
*: 2011423 H 1 HET
**:20114E3 1 1 HH D

**% 201146 H 23 A

FRATH ]
HH Bk

L7 52
R

o
PSS

FERAN I
) IE I/
NG

K E
J\HRSA
FEAT i —

AR
IEE e
BLREVETE



C 3

N7 Yy —nLREEOLEBERHFH CHD 1,24- 8V 7 — L (CAS No.
288-88-01)., kU 7Y —/L'7 T =2 (CAS No. 10109-05-4) K% X k U 7 /' — /L ik
(CAS No. 28711-29-7)iZ 2\ T, IMPR L OCKENT - - HMlifs S 2 Rt Lz &
A, BWEERESBREEMEES IR, SR ULEERHI 2 b0 LT 5 270
WA, BIRER T O TWARZINHARNE O Nt DTHY, R T Y —L
REME T DO EEEE L OIRAEETH D &l L=,

BREHT W BRI X. B iaNES (T > k) | BlEElE (Fy b, v T X
EOyH¥) | @Rt (X, Iy RO~ TR) | 2 {#HREFE (T v b)) |
FAEFENE (T NEORTHX) | BEFEFEORBREETH D,

ARBAERE NS, 1,24- N T Y —AFEIC L DHEBEL LT, FITHEE (TR F—
TAME, MR EERD) | EREENIH SRS b, Ty M E AW ERAEN
FRERIZ IV T, BB ARG 235580 BT HEIZIRW T A EH DI M
N, B BOBEIMMBFERD v, T > b &V 90 H MR EE RS
AREBRIZIBW T, IREk, Mot D NGRS MEESE, RS RR R ZE
WD HiTz, BInEEITRD bR T,

FNUT Y= NT T = BB B8 U CRERIIMEI AR b= n3, Bl
(ZxP T DR, (EAINE LK OB IRE ISR DL o T2,

U7 Y — A EREER BB W T EEEEITRO bR o T,



s 124-8U T —)b
A 1,2 4-triazole

W4 . MU T — L EERE

e

g2, : Triazole acetic acid

4 s NUTY LT T =
4 Triazole alanine

1,2,4-~ U 7> —/L (CAS No. 288-88-01)
IUPAC
M4 . 1H124-F0) 7 —)L
WA . 1H-1,2,4-triazole

NU 7Y — VEERE (CAS No. 28711-29-7)
IUPAC
4 . 1H-1,2,4- 8V 7V —)-1-A JL-FEfg
#4 . 1H-1,2,4-triazole-1-yl-acetic acid

kU7 —/L7 5 =1 (CAS No. 10109-05-4)
IUPAC
% . 1,24-FV 7V U N-3-TT=
#4 . 1,2,4-triazolyl-3-alanine

1,2,4- U 7Y —/L : CoHsN3
~U 7 — LlEERE © C4HsN3O2
)7 —)L7 T =" : CsHgN4O3

124-~VU 7Y —/L : 69.07
~U 7Y — VR : 127.10
KT — L7 5=>:172.14



N=\ COOH
NN

N =
L:N’NH SVAR L:N’N//\\]/

124-NU 7 —  NU T — LR N7 — T F=

1,24- V7=, "NITV—=NTZ7=KkONMI T —VEEBRIL, U T
—IVREEORERHMTHY | kO EEFR CAER S NS, NI T Y —LT T
= 1% 1989 FIZ IMPR IZEBW TRl S 41, BT & flim S 7z,

INHLORREZT, BWEELZEREEHMHESTIE, NI 7Y —AT I =
YEONNY T VEE R A e ERIE N E L CE L ZATH DL, 1,241V
T, RNUTY =T T2 KON T AHERIZ OV T, 2006 T K[E
T, 2008 #:{Z IMPR Tkl S 41 ADI 2355% & 7,



- 1,2,4-

JMPR &k} (2008 4E) K OCKEREF (2006 4F) Z L2, FMEICBEd 5 Eaf%
MR ZEE L=, (ZHE1, 2)

SFEEMARR [ -1.] 11X, U T Y =B 3N KNS DRFEE 14C THEH
L7zbd (BLF M4C- R U 7Y —)b) W9, ) ZHWTER S, HERERE
K OCHIEE L, BRI 70813 1,2,4- 8 ) 7 — VIR LT, EfE
SESFRITRIR L IR STV S,

SD 7 v b (—BfMEMES 2 ) 12 C-hU 7Y —/L% 0.4, 48.8, 865.7 mg/kg
RE CTHERE O &S5 L, B RrEmaRER s F25E S vz,

F54% 168 FFHIZ B D IR K O P HERIIR LIRS TV D,

1,2,4- 5 U T Y = /UEERNIRIN S dv, 24 IFRILINICIZ & A 3R S Tz,
W R, PRI PR K OSERRR R R 5070 < &b 80% L HEE Sz, (B
1)

1 168 TAR
Beh &

(mglkg (K7E) 0.4 48.8 865.7
el Jii3 i3 Jii3 i i3 i
i 93.5 90.6 80.0 92.4 87.6 91.9
o — PRI 0.0 0.5 0.3 0.8 1.0 1.2
# 8.7 7.4 19.9 10.4 6.5 9.2
FHARTE 0.8 0.6 0.8 0.9 1.6 1.3
P55t 103 99.1 101 105 96.7 104

SD 7 v b (—REMES 5 PC) (2 14C- kY 7Y —/ L% 1.0 mg/kg /A E CHL[AIFE [
FeH L, 0.1, 1, 10 A L <% 100 mg/kg RE CTHARNEL S L. B RN IEMR
Bk 3 FEhtE X7z,

F54% 48 RFRIC I 1T D IR K OFEH IR IR 2 IR ST\ 5,

1% 0 T F RN 51 30 BRI C. #9 0.1%TAR MR ISt S e, 15
PERR I TR CTH - T2,

FRIRN % G- 8 B4 RPN BT 1T 55%TAR (2.3 H%IZ 1.9%TAR (23
U7e, FRSTBRITERICE —I1204 L, 85 30 D ZICHAL O CRbEm< (1.2
ug/g) . BIEM TR bIK -7z (0.48 ugly) .




2 48 TAR

P GRg RN £ 5 B os
Un;ﬁéjiiﬁi) 0.1 1 10 100 1
73 93.9 92.6 92.1 93.9 91.9
# 3.9 5.0 5.0 3.6 5.4
PE-A 5 97.8 97.6 97.1 97.5 97.3
rHAR TR A 1.7 2.1 2.4 2.0 2.2
THLE 7% 0.51 0.44 0.51 0.47 0.47

Fo HE D=2 —VLAALEZSD 7 v b (—BEE4 4P8) (2C-hY TV
—/L% 1.0 mg/kg (RE CEIIR XX+ FEIGANEE G L, B iR iE am ek s S <
iz,

FRR ST+ BN & 5% 24 R CREH FISK 12%TAR, JRHIZ 60~
65%TAR & DMEEHIZ 3.5~4%TAR ki =7z, F 7oAk 14~18%TAR, H
L IZ 6~9%TAR OERENBDO LT, (ZH1)

SD 7 v b (—#EHE 10 PB) (2 14C- F U 7V — L% 10 mg/kg 1A CHERE O #%
H.L. S RNEm R b S iz,
JRIFER ISTRED 95.3%(% 1,2,4- NV 7/ — /L Tho1-, (1)

= AN

124-b VTV —=1LDT v b~ A% W= AMErERER S i S iz,
HRIIEI ISR TWS, (BR1, 2)




BehH% LDso (mg/kg &) - e
P B i m B S NTER
SD 7 v b 5,000 mg/kg REEH/HET
Rk 3 500<LDs0<5,000 Y
o PHE . PP REE . —fOIREED
M
Wistar 5 v k 1650 1650 AL JE R ST AR AR
—REMERES 15 DL ' ’ 1,250 mg/kg KE L L& 5
BETH T A
v A .
3,650 SR LU= &RHZ R L
(M OVTECR ) AL S
VAT . .
666 SR LT-ERHCET# e L
(e RIS ) R
PHE . PRI R E ., —fIRAED
i - - - »
lestar Z v b 4.200 3130 sk, MERAMT I EAT \
—REMMEES 5~20 T 2,500 mg/kg (RELL %58
THELTH
R MERE . HBHO S,
. WEH, HAE, PR, ¥
NZW :
B ﬁﬁ; ;L; 200<LDs0<5,000 e, BUE, HKOE, HRH
: 2,000 mg/kg bl [ 5RET4
BFE T
Wistar 7 > h LCso (mg/ m3) , o
S LB RN REEH 7
B —RFMERE 5 T 2,050 mg/m3 A
NMRI < 7 & i 3
3 S LB RN R 7
R 10 I 2,200 mg/m L7oEBHT ALz L

1,2,4- U 7Y=L D NZW 733 % FHU T HE AT K OV Jis s Pt ekl 73 52 it
SNz, ZOfR, IR U TEEOIRRIFIIE, B IR L TR ORIFEMENFE O

Sy AW

Hartley €/ E v % HW 2 R ERAEMERER (Magnusson&Kligman %) 235

i <A, FERIIEETH o T,

90

(=P 1)

Wistar 7 v b (—BElERES 15 PC) 2 AV 7= EE (1,2,4- 8V 7> —/L: 0, 100,
500 K () 2,500 ppm : MAEREIZER 4 2 ) K512 X 2 90 A MM AMEEMER

R S < ATz,

10




4 90

& ERE 100 ppm | 500 ppm | 2,500 ppm
SRR R | 7.8 37.9 212
(mg/kg IKE/H) | M 10.2 54.2 267

2,500 ppm G- REDOMERE TR (MERESS 2 1) M OMARERGINENTI, [FIHERE T/
ERPEAR SRR 1 M OITSRE M NN SRR 358 80 B A7z D T BEFEME & e &
% 500 ppm (# : 37.9 mg/kg A/ H . Hf : 54.2 mg/kg (KE/H) THDHEEZ
bhiz, (R

90 /

Wistar 7 v b (—#EERES 20 PC) 2 V727865 (1,2,4- R U 7> —/1:0, 250,
500, 3,000 % F 1,000/4,000 ppm? : HIEIEREILIFE 5 BR) #5255 90 A
] i ARt M AR R S it S 7=,

5 90 /

F&ERE 250 ppm | 500 ppm | 3,000 ppm | 1,000/4000 ppm
SRR E | 16 33 183 210
(mg/kg (KE/H) | MM 19 41 234 275

BB HHCRD DB RITR 6 ITRIL TV D,

HED 2B GHET TSH OB Hiv7=2y (500 ppm LA EBRGHECHEZD
D) . Ta KO TalZEOEEIT <. FRBIRBEFT L LRO o7 2
ED, BHEFHERIIMEWEEZ O,

AFERIZIV T, 3,000 ppm UL Efe G- REOMERME AR INIMS], Rk, EBh&E
WD MAREZEME, T ONSARAE « FPARAREE R O TR B PRI LS DT8O BT D
T, R EIMERE L B 500 ppm (B : 33 mg/kg (AE/H . M 41mg/kg (R E/
H) ThsrEtEXHNT, (H1)

1 g )o> 4 #EIE 1,000 ppm, Z D% 4,000 ppm TH G 7z,

11



6 90 /
B H-#E i3 i3
1,000/4,000 ppm
3,000 ppm LA b | - AREEHE N4 - (RE NI
- TG K QRN - HEREAE M
) L e - H{RD S st
- Jibdfte ot B g - it et B B R B2

c B ABVDORED RERIT KD

- TEENE N ONA FEEE) B
- RIEHREARMEZ T (AF . TERE.

- /NI R 0O ZE VR SE

Yeta R, SR, AhiEmE, Rk,
BT A—F 7 4 —/L R T
DOIEBNEID . 2B BN 0TI
B SEHE Y BN OTEK, BRI
ISP

. FREFEEAR)

* B AVOWBD | REFIT KT
Qefaii, AR, RN, IR,
BATRM, A =77 4= T
OIEFEY &P 2B BV ATEO
. SEHIE Y RO, B
ZE PN

- TEEE & O H FEEE) B

- RIEREARMEA M (AE . TERE.
EE . FREEhIRAR) 51

- /NIRERR 00 ZE VR SE

500 ppm LA F

mIEIT R L

mIEFT L L

§1: AREAETROBEGORE L HET LT,
§2:1,000/4,000 ppm £ GHETIIARAED RO, 5 OB LT LIz,

28

ICR ~ 7 A (—REMERES 15 JC) & AW /=JREF (1,2,4-hY 7Y —/L : 0, 50,
250, 500 K Tr 2,000 ppm : MAEEREIIER 7 2R) G5 X 5 28 HHEH S

T MERBR N FE e S ATz,
7 28
w58 50 ppm 250 ppm | 500 ppm | 2,000 ppm
PR R | B 9 47 90 356
(mg/kg IKH/H) | #ff 12 60 120 479

2,000 ppm G- RFEDOIE TR B O LM, FEMEZEMEENBO b, MTikks
(2B L 72 BT IR bav T, HEmEMEEIIET 500 ppm (90 mg/kg AE/
H) . M CARBR DA E & 2,000 ppm (479 mglkg AE/H) THHEEZ D
nic, (ZHR1)

90

ICR ~ 7 2 (—REMERES 20 PT) Z W -IREE (1,2,4- Y 7' —/L : 0, 500,
1,000, 3,000 } 0} 6,000 ppm : M{AEREILFE 8 &) 512K 25 90 HIFH A
MM RER N Eh X 7,

12



8 90

58 500 ppm | 1,000 ppm | 3,000 ppm | 6,000 ppm
VAR AR E | B 80 161 487 988
(mg/kg IRE/A) | H 105 215 663 1,350

BHRGHETRO DN EmEF AIER I ITTRIN TN D,

6,000 ppm $5-HEDOERE Tl D P450 {EMERIIN M Y UDPGT &M E) R
4N, 3,000 ppm LI BB GREEOMERET ECOD, EROD K TN ALD {5 MDA FE
oz,

AFRBRIZIN T, 3,000 ppm UL i G- RO -ECTHREL, Mo B> . RS R
AR T R R — 2 AERDZELAFED H AL, 6,000 ppm $25-FE O MECTHAE, At
RV ENRD SO C, MM EIIET 1,000 ppm (161 mg/kg (AE/H) |
JfC 3,000 ppm (663 mg/kg IKE/H) Thob B2 b, (R 1)

9 90
BeG-RE Jii2 i3

6,000 ppm - HE - PRk

- (REHINE, B R - (RE NN

o K HL o B B R - Mot skl EE B

- T > SV e ¥ 1]
3,000 ppm LA E | - $RER 3,000 ppm LR, AT AL L

- Jisdit skl BB B

BT R b— v ARRME, KT

Nl ZEVEIREG Ve, A AR 2

1,000 ppm UL | mHEFT AR L

2

Wistar 7 ~ b (—#EMEHES 30 IT) % AV 7-iReE (1,2,4- R Y 7> —/1: 0,250,
500 K (X 3,000 ppm? : MRIEEEIIE 10 ) 851285 2 B GHREBR A 3
i STz, 3,000 ppm & EGRETIE FL IREMW A+ oo leizd, Fofl
AL 250 & T 500 ppm £ G-#E D AR DM T Tz,

2 IO 0~7 B/7~21 Bix, BRWE % — EEEMIE 570, & GEEOMRARIRETRE N
139/104, 278/207 } (O} 1,666/1,245 ppm (ZJEk U S 47,

13




10 2

5 250 ppm 500 ppm 3,000 ppm
i3 15.4 30.9 189
b it
SRR AR B R LA i3 17.5 36.2 218
(mg/kg A/ H) i 1t 16.0 32.0
F
LI i 18.9 375

FEEGHETRD DN RITE 1L IR TV D
AFRBRIC j’ob\f BlEhY) T 250 ppm K H5EED Fr T’E“C{Zliﬁiéém}’fﬂﬁﬁﬂﬁwm oSy ¢
TR R 5 R B 3B BN © 250 ppm A (P : 15.4 mg/kg
M@/Hﬂ%iﬁﬁ\ P it : 17.5 mg/kg R/ H ARG, FilE : 16.0 mg/kg {RH/ H A,

Fi M : 18.9 mg/kg A&/ H Am) . REMW)TI

7=dDT, —

D OIS =D T, WEMEEIIARBR O

EQAY S s NN IR AT

BT HEENH
=& TH 5 500 ppm (P : 30.9

mg/kg (RE/H . P i : 36.2 mg/kg IRE/H ., Fi/f : 32.0 mg/kg (AHE/H ., Foltf :

37.5 mg/kg (KE/H) TH D & & % H4172,500 ppm £ 5HEOIE TR

M CHAREED . FER O OBANERD HNT-0 T,

LH R EEN,

NS R AR Tz A

250 ppm (P #£:15.4 mg/kg {KE/H . P i : 17.5 mg/kg K=/ H . F1 £ : 16.0 mg/kg

14

(KE/H . FilE - 18.9 mg/kg KHE/H) ThHhDHEBEZ LN, (BH1)
11 2
. b3 A =T S A =1 HF. R P
B i i i i
3,000 ppm - (REE N - RE RN
- itk SR | - Mol B D
< INFRRR D | - ANIRERR O 2
1T [EE5E
- RS HED - ZIERET
@ - EIRER A
) - NELE N
W - TAREE N
- FEYLE
500 ppm FLEORS 7N | 500 ppm LA R | - EERS M - BEIRERD
Lk PEAT R 72 L - et R | - BEBR 0 DR
250 ppm 250 ppm FPEAT - (RERIINENH | 250 ppm FEET
2Lk R L AL
g | 3,000 ppm
%; 500 ppm FIEAT R L EIEAT R L
IF
W)
S FLIREMWI IS i3 o nie ootz B2 EE T,




Wistar 7 v b (—Ffiff 10 PT) OfFIE 7~17 BIZHEHER D (1,24- U 7Y —
/U0, 25 XKUY 100 mg/kg (RH/H) &5 LT, FAEFMERBRN I 7,

ARRBRIZB N T, WO 5RO BB &K ORI b R B 5 (2 B L 7=
PERT FUIERR D B LR > T2 DT, ML i%ﬁ%&@ﬂé‘ﬁfﬁ%ﬁ%ﬁ@ﬂ%fﬁiﬂ%%
100 mg/kg (AH/H TH 5 B 2 DL, HEIEITE O bk o7, (R 1)

Wistar 7 > ~ (—REME 25 PB) OIENE 6~15 HIZHEIRED (1,24- 8V 7Y —
JL 20, 10, 30 X Ur 100 mg/kg RE/H) &5 L T, AR I S v,

100 mg/kg RE/H B GRECIWT, REEMY CIRERINNE], e IR E X
ORBRENRD L0 T, BEMEIXRE &K ORI T 30 mg/kg (KE/H T
borEEZNEZ, (B

Wistar 7 v & (—H#FlE 25 L) Ok 6~15 AIZ5EHRE A (1,24- U 7Y —
Jb 20, 100 XU 200 mg/kg (AEE/H) #45- L C, FAEFHRBRD Eii =iz,

REIY) TlE, 100 mg/kg IR/ H DL & 58 CHREHDINE] (100 mg/kg A/
H Tl iﬁ%%iﬁ L) RO LT,

K& ClE, 200 mg/kg fRE/ H B 5-8£ T, j824 7= 0 o AR R B 100 mg/kg
{RE/H U\Lj&’%ﬁif“ﬂﬁﬁﬁiﬁﬁfj‘ﬁﬁ%%ﬁ’) WO BT, 72, 200 mg/kg
(REEH 505 C O HER KO O AEMEER N, 100 mg/kg K&/ H TH#
A VI LT:O

AR T 2 mEMEEIT, BEW. kI E b 100 mo/lkg (R H AT & 5 %
Sz, (7/3%’\ 1)

NZW o % (—#£lE 25 PT) OFIE 6~28 HIZHRERR D (1,2,4-F Y 7V —)L ¢
0. 5. 15, 30 X U*45 mg/kg RH/H) #&5- L C, FAEFERRD I S vz,

45 mg/kg R/ B B HREOREI) TIX, 4R 7 B 2 S EET D & UK E N
PHIAFRD DTz 5 TR 16~24 RicYlhE & &k Sz, £7-. REEGHTIX
R e R, BRESHEK T, Rig MR, EEORD ., @@, HIRE, &
H B ONRREDNGR D 5377,

FaUEClE. 45 mg/kg IR/ H 58 CRIERE K NIREAE (&M, B X\
O RE KHE) HERD b,

AR T o EEEEIT R BIE & b 30 mog/kgAHE/H & & % bl
(1)

15



12,4- N U 7V — L DM & V7 BRI BRI, Fp A =— KA —
SRS AL A P 7 S TR B B (Hgprti @5 T) . 7 v b Y o <EkiiR
Ze I T Ge i IR B 5B 3 e S Tz,

FEHIIE 12 ITRINTWVWAE EBY . Tt Ttho7-, (BH1)

12
RER BSES PR - G5 & i
Salmonella typhimurium
(TA98, TA100, TA1535 10~5,000 pg/7" V=t (+/-S9) ft
IFZEIN TA1537 #k)
EERER | S.typhimurium
(TA98. TA100, TA1535 100~7,500 pg/7" V=t (+/-S9) e
; TA1537 ¥)
o g | A TR BAS .
5 Rt EH%EH;E@H@ 43.2~691 pg/mL (+/-S9) 2
o (Hgprti&1{51)
™ o
;g%ﬂ% 7 v R U oRERAI AR 10.8~691 pg/mL i

1E) +- S9 : AREHHEMALRFAE T R OFEFET

124- 8 VTV —=NDOxZA a7 UEGERICKT R EZ R T 56720, 7
N ERIEHIIEI 1,2,4- 5 U 7Y —/L% 105 mol/L T L. 37°C T 48 Wil
#B, TA NIV =L RO TaF 2T U RNHIE ST,

FORER. 124NV TV —ET a~v ¥ —BIEHILEE R otz (B
fR 1)

in vitro

7 v FOREERE (9.5 Bi) 12 1,2,4- Y 7V —/L% 500 X% 5,000 pmol/L
THLVEL L. in vitro TRAEFMESKRT ST,

RLPR A8 IRF[RIT2 1T UNEHFEOELS, B R | 3R & OMAHEiIZ O |IE I TN Brown
NN Fabio O FIEIC X DA =T U 7 RN5EM 41, 5,000 umol/L ALBREEIZ
BWT, JIEER, SHBE, MEBLORA a7 NEEICED Lz, B O DNA
KOG R I EITRO bV o T,

AFRBRIZ I T 5,000 pmol/L ALERRE TR 72 R IE DGR D b LTz, (B 1)

16




JMPR &k} (2008 4F) K UCKEEE (2006 45) %M, #BrEICBE+ 2 LR
BB ZEE L, (BIR2)

SrEMHAER [ -2.] 1%, FU T Y —BEA UC TER LB (LT 4C-
NU T — UREEE ) S0 D) & VTR S VT, G RETER E K OV R 1
FRIZBT 0 N2 WEA T N Y 7 — VERRR IS AT U T, (G 0 S R R OV i
FERERR AR L LR 2 IR STV D,

SD 7 v b (—BEMERES 2 J0) |2 14C- b U 7 — L EERE % 0.58, 58.6 /% 1 1,030
mg/kg AE CTHERR OS5 L, @ipE sk 355 S vz,

MU T Y = VEEBR T DTN S 41, 24 RER LANITIZ & A 03t STz,
F PRI TR T, e 5-1% 168 FFfH] CTIRH1IZ 87.3~103.7%TAR, #H(Z 1.2
~T7.4%TAR 23 S v, fHAETIC 0.8~3.1%TAR OEENERD bz, HEit<
B — NTHEZEITRD Ve o Tz, #&51% 168 REH DO R PRt G | 1ZIE 2 E
DI SNt E2x b, (BR1)

Z v b (—REMERES 2 PT) (2 1C- R Y 7Y —/LEE#E %A 0.58, 58.6 & T* 1,030
mo/kg (RE CHIERE 0BG L GEIAR) | IR ORIE - & &R i
S,

AL S N 7Y — VEERRIT, &R OPERNCBfR 72 < 24 RFLAINIC
RACHEE S N2, RO TERZII NV T Y —EETH-oT-, (BHR1)

NUT Y —EERED T v b & W Te ks 3 S vz,
fi kIR 1B IR EN TS, (BRI

13
Beh% LDso (mg/kg {4 ) e e
o B m ™ BRI NTIER
SD 5ok R IR, RRERZE . 326,
®o >5,000 >5,000 Ty A B
— I
FEMEES 3 T p——

17




14

SD 7 v b (—BEMERES 5 P0) & HW =R (h U 7 — LEEEE : 0, 100, 1,000
TN 8,000 ppm : MRAEEEITZE 14 M) & 52X 5 14 H A ERBR A
S TRV g Wi

14 14

wH# 100 ppm | 1,000 ppm | 8,000 ppm
MR AE R | 10.6 103 788
(mg/kg AR=E/H) | i 10.1 97.2 704

Bz yH
‘?5 4EB

WTNORGEETHEGICED TRD LN D> =D T, B TR
&b AFRER O B & 8,000 ppm (4 : 788 mg/kg (AE/H ., M : 704 mg/kg &
H/H) ThrrtEzONE, (BRI

MU T LB DM A R SRR AR, ~ 7 R Y oSN £ L

To AT ZESR R iR e OV e b U BRI & FH O 72 Gt (4 2 5 3R 208 =t S 7z,
fRIZFR B ITRENTVWD EBY, I _XTREETH-7Z, (B
15
AR S WP - 5 i A
S. typhimurium
s (TA98, TA100,TA1535
= gf%ﬁ TA1537 ) 20~5,120 pg/7" v~} o
FEIRIE Escherichia coli
) (WP2P, WP2P uvrA k)
n
O I
e fi@;;f A< 7 AU oNERIf (L5178Y) | 0.0801~1.27 mg/mL (+/-S9) =3
22 2R AW
Yiu v
;g{z{:,ﬂ: Tl Ny Lo sERE 0.318~1.27 mg/mL (+/-S9) EYus
) +-S9 - REHNEMEALRIFAE T R OIEFET
IJMPR &£ (2008 £F) K OCKIEEEE (2006 4F) 4 &0, #IEICBIT 2 17afha

BN R 2 2 FE 7=,
AFEm AR [
L7=bD (LLF [4C-R )T =T T7=2] L9,

S RETR BE K ORI IR L 13, FFICIT D 237205

(ZH 2)

18

3. 1E. RU T Y —IVEBRD 3ALM NS LD RFE %A 14C THER
) ZAWTEmRINT-, K

BIE RN T T = s L




7o AW 3 BRI PR S ORISR ISR L RO 2 (RS T D

SD 7 v b (—HEMERER 4 JE) 12 ¥C- R Y 7 — LT 7 =% 0.5 (50 mg/kg
(RECHLERE D85 L, SR EM R E i S 7,

BeH% 24 B ClEE A E (I - 96.1~97.7%TAR. Iff : 92.0~99.0%TAR) 7%
PRICHEE S L 7e, e 5-%% 168 RFF D F PR =R 1T 3~T%TAR, FEH~DHE
X 0.5%TAR Kl T 72, 0.5 mg/kg IRERGHETIX, #5-1% 168 Kifif] THHL
~OFRRITFE O BT, 50 mg/kg RERGHTIX, IR, Bk Ok
112 0.022 pglg LA R BT, RO FERDIREND NV T — AT T =
T 86UTAR BO LTz, FRFIZ 2FE ORI LM S, ThEimE
I HHED 72~86 K TN 8~19% T - 7=,

F 7. AR TE L Pt & D CHEI TR ORGEIRIE - E BRI E
i <7z,

R D 69~89%TAR K OMEEH D 1~2%TAR XN 7Y — LT T =2
THY ., JRFED 8~19%TAR K UHEH D 1% AL T & F/VFHEMAR (N-acetyl-
D,L-triazole alanine) THh 7=, (& 1)

SD 7 v b (—HEMfEMESR 2P8) (2 ¥C- U T Y — T 7 =% 0.56, 54.4 K}
993.7 mg/kg IRE CHRRE 0% 5 L, B ARPNEM R M S iz,

FEHEMRR B TR T T, & G1% 48 IR TIRHIZ 87.4~97.4%TAR HEi: S 4,
21T P54 168 FERE T 6~18%TAR it X iu7=, &5 168 K% O k%
BB XK -T2,

F7-. AR THE LN PR &2 O TR T OREWIEE - BRI £ X
iz,

PR D 82~93%TAR K N HEH D 1~2%TARIZ N 7Y — LT 5 =T
HV ., 13~30%TAR |L7 EF LFHEMAR (N-acetyl-D,L-triazole alanine) T -
e, (=M1

]\)7/‘__/1/77 /0)7/]\&—?]7X%)5H1/\7:_u ifﬁi uﬁ%ﬁl%ﬁﬂjéﬂf;o
IR 6 I RSN TS, (B

16

B G#% LDso (mg/kg &) e e
" ENL7/K i pm ‘ " Bl Iz ER

19




. _ S, R, WRGhE, E
Wistar 7 b >5,000 >5,000 | Bk
R 2107 T2 L
& H Wistar 7 v K
2 2 FEAR T OV T 1 7
— >2,000 >2,000 | JERKEOSETHIZ L
NMRI <~ 7 %
>5,000 >5,000 | SEHE OB L
— B4 5 RO
28

Bor:WISW %7 v kb (—REEMES 20 I8) Z Hvesidlien (R 7Y —u7
Z =1 :0, 25, 100 1" 400 mg/kg {KE/H) #4512k 5 28 B WA ERER
BN FEhE S iz, —BE4S 10 PUiX 28 HM o [IERBRICH WV bz,

400 mg/kg AEE/ B B G-REOIECIL A RFE & O Cre ORI N JRIEEE DK T

MR BAVTZ DN BN O BEAR AR A0 RR A & UM oD ik A b I 2 I3 O &
NigholzZ EhbmEAT L e I1IE oo 7z, £7-. 400 mg/kg KE/H
&5%@%Tﬁ@ﬂ&@%$Q%M#mbEﬂt# o3 PR 7 O AR A S OV,
WAACAEIC TR D SRR -T2 2 2D, TR L IZE X DR -T2,

&5_%@Ltﬂ@ﬁﬁ IO DN o= DT, B BT & b AR
Dl HE 400 mglkg KE/H THH EEZ LN, (BR1)

90
BorWISW %7 v b (— ﬁ%%%mmb%mwt@@(kj7/~w77%
> : 0, 1,250, 5,000 KX 20,000 ppm : B{AEEEREIIE 17 2R) &EICX
90 H MmiAMEEM RN EhE S iz,

17 90
58 1,250 ppm | 5,000 ppm | 20,000 ppm
SRR ERE | HE 90 370 1,510
(mg/kg (REE/H) | M 160 400 1,680

20,000 ppm #G-HEORET TG, Bil O IRFEFREN, £7=. 5,000 ppm LA
FEEREOHET TG A RICED LIy, ZALORREDN /NS N &, —lkEo b
DIZ ST Z & KOMEREBEMINHENIZER T 26O Th o722 &b, mMEAT R & 13X
EZ DI o T,

AABRIZI T, 20,000 ppm G- FEOKETIREIEININH 23780 Hiv, #METIE
PP U723 UTER O b o 72D C, BEEMERITMET 5,000 ppm

3 (KAHLHEBEALEREL VD,
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(370 mg/kg IRE/H) | M CTAGER O & & H & 20,000 ppm (1,680 mg/kg A
IH) ThrEEZONE, (BRI

2 4

Bor:-WISW % 7 » & (—#E#E 10 UC) ZHW=fok (R 7Y —LT7 =2
0. 3,000 %1110,000 ppm : ZiLZ41 0, 448 M O* 1,490 mg/kg RE/H IZFHY)
Bz X 5 2 A A %ﬁ%ﬁﬁi‘%@ﬁ@éhfco

B GBI U= BT RO SN o 120 T, EHMEEIIARBROK
#Tdh 5 10,000 ppm (1,490 mg/kg (AH/H) ThorEEx b, (M 1)

90

B — VR (—HEMERES 4 V8) 2 WIREE (R Y 7Y — 7 7 =2:0, 3,200,
8,000 }% 1} 20,000 ppm : RIAEREITE 18 2 ) BHIZ L5 90 H MMl A
PERRBR 23 FEhE X7,

20,000 ppm #G-HEDOME TARTEHEININSI 3580 H v, BETIEHRGIZEE L&
PEFT IR B o T2 D T MR I CARBR O K& A& TH 5 20,000
ppm (850 mg/kg {KE/H) . T 8,000 ppm (345 mg/kg (AHE/H) THDH LE
b, (1)

18 90
e i 3,200 ppm | 8,000 ppm | 20,000 ppm |
EER AR | 144 322 850 |
(mg/kg IRE/A) | M 150 345 902 |

2

Wistar 7 > & (—#EMER 15 PE, 1 30 I8) ZHW=REE (R 7Y —A 7T
=2:0,500, 2,000 %T¥ 10,000 ppm) £ 512 5 5 2 fit{UHARBE A i S L7

BENY) ClrIf 5B U 7= 3 ISR O e o 70, Wi <X, 10,000
ppm & 5HED Fra TEHRERININE] K O FERE R E &M Fop TRE R EZE ORI

INFRSD B ATZ D T BRI B TR ENA) THERE & b AR O i s & T4 % 10,000
ppm (929 mg/kg AE/H) | /L@J%T 2,000 ppm (192 mg/kg A&E/H) TH 5
EFEZ DI, BIREICKTT 2RI O O oT, (B3R

2 5
Wistar 7 v b (—FFES 6 VT, ME12 JC) ZHW=REE (R TV — AT 7=

PARRBRIIAEREOZDORRTH Y, BHHEYR G 2B EN LB ERRE LT,
S REREBRITEM RN D 7T, EERE L,
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> : 0,150, 625.2,500 }% " 10,000 ppm) #5512 X5 2 HAREGEEER S 30t =
i,

BlEhY) ClrIf 512 B U 7= BT IO e - 72, 10,000 ppm $¢5-7f
O IREY) TIRIRENRD S, FEECIEIRZRITE B HDEERZEO HN-0 T,
HEMERITREY CHERE L b ARBO RSN ETH S 10,000 ppm (1,000
mg/kg KEE/HE) | JREM T 2,500 ppm (250 mg/kg (AE/H) | BEHHARICx L C
2,500 ppm (250 mg/kg (AE/H) THbH B2 b, (B

Wistar 7 > ~ (—#ElE 24 VC) Ol 7~16 HIZHd#& O (R : 0, 100,
300 X T* 1,000 mg/kg {KE/H) #&5- L C, %%E%‘T AR T S Tz,

REEN) TIIH G2 BE L 72 BT TR b ive s o 72, BRI TiX. 1,000
mg/kg AHE/A & GHETH 7 SHERZSE B LIEE X O 13 MdEELiEIE, 300
mg/kg IR/ H UL B8 53 THARZGE OB LIBIEDFE O b ivT,

AFRERIZ 1T 2 I B IR EM TARRER D %%f%élomrmMg%
H/H, RYE T 100 mg/kg (AE/H CThH D B X bz, BAEMEIRRED L)
>z, (ZR1)

N T —LT T = ORI & VO 7 DNA 1838 & OME IR 2R kB F
¥ A == AL AL = (V79) Z W8 G F22RZE Bk, ~ v A RRAE R
fd (BALB/3T3) #=HW-MilREEIREERER, ~ T AR ONT v f =— A NHAL —
T2 IMERRBR D S S T,

FERITR LIRS NTNDH EBY, TXTRERETH-T, (M 2)

19

AR BES SOPRIREE - 5= (EES

E. coli . ~
(pol A*. pol Ar) 62.5~1,000 pg/7" V=h (+/-S9) 2

DNA Bacillus subtulis . n
(R ER (H17. M45 k) 20~1,000 pg/7 (A7 (+/-S9) 2

in

vitro Z v bR 80~10,000 pg/mL (+/-S9) A

5,)( S. typhimurium
(TA98, TA100. TA102. | 20~5,000 pg/7" V=t (+/-S9) e
TA1535, TA1537 #%)

© SCHRICEE S FE DR I (2R 3) . LIFFELE

22




A BR E S WBRRIE - I 55E i

S. typhimurium

(TA98,. TA100,.TA1535
TA1537 %) 313~5,000 pg/7" V-F (+/-S9) e
Escherichia coli
(WP2uvrA£E)
S. typhimurium
(TA98. TA100, TA1535 20~12,500 pg/7" v=h (+/-S9) e
TA1537 ¥k, TA1538 )
BT | F v A =—A /L AH—Hi| 500~10,000 pg/0.1mL in water mn
75 BBk fa (V79) (+/-S9) =
BBTRER| T v A =— AL AH—H -
A ¥ (CHO) 500~10,000 pg/mL (+/-S9) 2k
AR E R | ~ ¥ AR MELE R o
Wit (BALBI3T3) 62.5~1,000 pg/mL (+/-S9) 2
NMRI ~ 7 A 8,000 mg/kg A H b
(PCHRBA) (HL[EIRE O £ 5-) -
in | e CBCFl1~v A 2,500, 5,000 mg/kg A< "
vivo | MR ) (R ) I
Fr A =—ANLAK— 5,000 mg/kg A H -
(PEEANEA) (HL[El#E O £ 5-) -

1E) +- 89 : MREHEMALRFAE T R OFEFET

NFEILEREZ IS, BT Y = RIEEWOATEREFEEICE L TR b Fl A
BH LT, SR4~T7)

vitro

SD 7 v h DM (9.5 Hifin ; BRI (1~3 1K) ) o7 /va) Yy —% 125
uM # L <& b7 —/b% 200 uM OIRE T, UELFEHRED 7 )V a ) — L O
T — L Z O TTREE L, in vitro THETTEMEN BT S iz,

RLPR A8 WFfiI#21Z, DNpiFEOERE, BHER. BHE K OEREEROHE &GO
FARNDBBIE SN, ¥ N T — VB O ORI L R Th - 72,
T3t — VB CIIBE R O BB PR b, Tra Tty — KR
¥ N7 =V OPFRALEEE T, REBOAERBOBRBO LI, TaSf Y —LH
MALELRE TR BN BB E ORI I 5 B8IT e o T2,

Fo, BERRICBT 2 EZFEORERIL, LY T — VBB TENE
N 27% KN DN0.0% ThHh-72DIZR LT, Zhaty — VBEETIE 72% Th - 72,
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TN F =BT 5 BREITEICE KO WSRO b, Traty
H/V&U\/ kT — )L OFFFHEREETlE, 7L 3 — L BALEREE TR b - &
WAL & WHEA S 0O B DR AR UT-23, B85 & DI E O R AERITE(L L7
NoTz,
JLER 60 IFREI P2 I AR D fE Yeta 3 TodL, b — VALERRE T, APt
FERZAEZRD TN, T aF Y — )L RO b T — L O PF I RLELRE CIdoek IREE
LFRIFETHH-T, (R 4)

N T Y —LRIbEMTHDHZ Tr Y —)L (CYP26 HEHK) #HANWT~ 7 2R
KOR=U U ROFERER Ik DIEANRE S Cnb, B4R & Thxl KM
D~ AR(9.5 Hil) ZH\W\ 7=V 7 H A 5 PCR OFER, Thx1 KR D CYP26b1
KX CYP26¢c1 DFEBLEIX B AERNZ b Tl L7e, E£72., MHEEMR (9.5~10.5 H fin)
MW7z CYP26al, CYP26b1 KX CYP26¢c1 O in situ~A 7' ) XA ¥ — 3
SHTICRBWT Y, Thxl REFID CYP26al, CYP26b1 K (N CYP26c1 DFBLILE
AN LT LT,

Z T — )V LBE% . 24~48 KRR INT=Y FURKR (X7 — 10 T
14) TiX, SHHFEREO KA, /DNHE R, J%‘%B%@ O M OMHSAR ORI, AMFR R K
B, LIRS ER . DIERE BREEESRD b, TS ORE D% L ThxI KX
BRO~ T A K ORER VT ) A BT IR CRBABE T I,

AT a ) — VA LIZRICEBW T, VT A VEEEREESE O Raldh2 D% EL &)
R UL, £, VF A4 VBB LEIRIZB W T, NIRZEK O IREED Hoxbl
DIEBLFHEIE ST,

Thx1 RE~ U AT 5 CYP26 fER OFRF R R HEORER NG VT ) A VR
2 &> TR &S IR A O REHEIL. Toxi OMERFEAOBRKLICHEST 5
& DGR R S 7=, (Zﬁﬁﬁ 5)

CYP

C57BL/6J ~ 7 ADIHRE 9 HIZ LT/ A U EifRZ5&HIR¢ 0 (0, 10, 25, 50 KO
100 mg/kg A/ H ; £iZ£4 0, 29,000, 72,500, 145,000 } T 290,000 1U/kg A&
H/ACHY) &5 L, 1, 2, 4, 6, 12 KO 24 BRI R O E 2 R0, & L
IHHEHRE 18 HIC & L CHRIR 2 L, SE3E K O R 2 BRI S 7=,

SHEE A RHR I 25 mo/kg (AE/H UL EFRGHETRO Hiv, HEICHE L TRFE O
BRENSHEML, FTHAOCOZEEDKIZEDAREICEM LT, OlEo#EI1T 25
mg/kg RE/B LU LR GRECRO DN, FHEE L RERIEORERNK 25%
T HEABMEI IR TE 22 ) o 72,50 molkg R E/ H DL BB GREC/ANIERRE 703
100 mg/kg AT/ H & 58 CHEMR . T HEE X O IR OIRIZ A O bz, (&
H6)
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U T = VRAEE T S EED in vitroFEEEIRIC R U CHRETTEMER N H 0 |
PLEEMED N Y 7 — b &GOS TEMHEER X CYP BEICBIE L, 3k
Bix, SMERMED trans-VF ) A VIBEBRFBIZLD LD LR THD EE BN, Bl
BINTRENLT A VBROBRBIZED O MO THE L TW=Z b, L
F ) A OB 5T 2R ED CYP26 FERIEMEN U 7 — b EMIZ L Y

BILL, VF A BRI L DTRREIE BRI E LT b D L E X b,
(ZH7)
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BRIZHETT-ER A2 HNT, N 7Y — L REEDIERHWTH S 11,2,4- k
V7=, NIT—=NTI7= KON 7Y —AEEE] (220 T JIMPR &Y
KEDIT- i RS AR LI L 2 A, BnEeEE S EEEMHES T
SR UEERHI D2 b D LT E 220D, BRETELN TV DR AN E
EHOLNTZHDTHY, NI T Y —VREHEELFHET 2BROZEEE L L CTIEH A
ARETH D L HIT LTz,

UC TR L7 124- N T Y —v, NUTY—AFHRE NN T — LT T =
DTy M AW TEANEMRBROM R R ARG SN2 1,24- )T Y — )b,
NUT Y= VEEER NN D 7 — LT = TSI & du, 24 REREILINIC
IFEAERPEE SN, EEARPEIRE IR P T, WICRIZD < L 80%TAR
EHEE ST,

BRRBRAERNS, 1,24- ) 7= EHIC X DEEL LT, BICER (TR
— RUME T E B | %Eiﬁﬁbnﬁﬂﬁﬁﬂi)) &b b, 7y MEHWEIEAE
RISV T, BEMW IR EBINNEH 23380 b HEICB W T HHROR A
SEEEHN, BREROBMAE O biv, 7 v &M\ 90 H fia e et wErE
HFERBRIZEB VT, IR, M%ﬁﬁiﬁw FINIELRR D ZSMEIESE . RS AR A
PEEETRO BTz, Binmth: mn\&) SV o T,

N7 =T T = 8E1Z %Z%iFJ: L CHREHININHINZED STz i3 | 2ol
rﬁﬁé%@\@ﬁﬁiﬁthﬂ O LR o T,

YT — VERRR 5T BT, ﬁ%mnh%w ITEEEEDE O, I
TSN T,

- RAMAE BE DRI S S OB RIRIC I 1T D M E% IR 20 IR TV D
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20 1,2,4-
- MM B (mg/kg (A E/H)Y
DHL | H3R (m fé{f@a) JMPR EPA AR
g9 KA S
<+ k|90 HfH |0.100. 500 . | : 37.9 e - 38 1t - 37.9
AN 2,500 ppm It - 54.2 M - 54.2
# M | :0.7.8.37.9.
B 212 WEE - PR EE NP | MERE - (AR EE NP | fERE < (AR EEH ]
M . 0,102, & &
54.2.267
90 HfH |0.250, 500, |#E: 33 MERE - 16 1 - 33
dAE 13,000, I ;41 M ;41
% 7% |1,000/4,000
PR ppm | HERE - (RE NN | MERE - TSH D% | ERE - (R B HE 0N
10,16, 33, | % &
183.210
e 0.19.41,
234,276
2 A 0,250,500, BHEMW BEM BENY)
2 5§ 3,000 ppm* P — et - — P —
B P — P . —
Pt :0.15.4, |FilfE: — PRELY] Fifff : —
30.9. Fuilff : — MEHE - 19 Fallff . —
189
Pl : 0.17.5. |REW ZHEE - 15 IHEhY
36.2. P : 30.9 P i : 30.9
218 P It : 36.2 BlEh P It : 36.2
Fiift : 0.16.0, |F1/f : 32.0 W o R EE NP | Fa K  32.0
32.0 Filf : 37.5 i) . FER R B R | Fo I 37.5
Fii : 0.18.9. A
375 BENY) BEW
M BRI | JREM - IREERCD . | JE o EEORS HEEN
W - SEAREED I Wk B o |0 RIS
P %
IREY) IRE)
BT R U | BIERE - BER T BT RS L
% 4 #(0.25.100 RE). BeIE - 100 KE. BB . 100
P
B REW, IRIR RE, BRI
BT R L BT RS L

(A TEHEILEE D &
AR

(A TEMEILRD &
AL72W)
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o B (mg/kg (A E/H)Y
FipfE | AR e oo ==
(mg/kg (RE/R) JMPR EPA [— ﬁ/\
¥ 4 7|0, 10, 30, 100 |RtEh. BRIE : 30 !:@J% 30 REW),. BRI
PR JE IR
FEh) FEh
A BB N ISTOLY/M ENEEREEpIIE K
RE R ARIARE RESEIMEH % (B IRARE
fald .
({%Tﬂ‘/ PEILER D & | IR R E R 2% (1%7%/ PEITRR D &
L2 AL72WY)
% 4 #|0. 100, 200 |Rk@EM. BRI — KE, R —
PR R
KEW FEw -
IR EH AN {ENEE ) Il
HD . H‘I%L% :
Jig VAR E Jie VR AR B
~ A |28 AHM |0.50,250.500 |#E : 90 e - 90 i - 90
fatE 12,000 ppm I - 479 M - 479
M A HE: 0.9.47, WERE « REERZS M
B 90.356 M REERAE M M - RSB
M 0.12.60, (M EmMERTRR L e - wERTRR L
120,479
90 HfH |0.500. 1,000, |# : 161 IR - 80 M - 161
fAM:  |3,000.6,000 M - 633 M - 663
= o ppm ik
R I : 0.80.161, |MEHE - FEERE R E | HERE
487.988 Jibdtt ot 25 B Jibdftt ot B8 B
i : 0,105,
215 . 663 .
1,350
Y (R 4 $(0.5.15.30, 45 !@J% 30 l@ﬂ% 30 l@ﬂ% 30
P feIE - fE IR fe I -
ARO
RrEhY) - WRSE, (R | REEVY) - BRSE. ERIR | RFEWY) « WEsE., KE
HEAHm | S JiER A0 Hm | %
fe UV o e AR EE IR G U IR VAR | e - e VLR B
/}\ Ry b IR FT IS
1) /MR TRD bR RAER L,
— R EIIRETE RS T,

* 13,000 ppm FEH5HETIL FL R

WED ikl & it L7,

W+ 3F BN o722, FuBilid 250 KT 500 ppm 5
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20

oy M B (mg/kg A/ H)Y
e | RABR BIWEEEESR
(mg/kg {KE/H) JMPR EPA 3 8 A
NU7 | v k|28 HE |MERE : 25, 100, |HERE © 400 MERE - 400 MERE - 400
S —) 2t 400
75 = 7 MR WEE - FEEAT 2R U | A - Fe e WA U | R« BT B L
> 5
90 HF# |0.1,250, I - 370 HE : 90 I - 370
ffiAME 5,000, 20,000 |#f : 1,680 it : 160 #E - 1,680
MR ppm
S W REIEINPE |k . WBC R K AR E SN
HE £ 0.90.370. |Mf : BT L | ME TG B M FEAT R L
1,510
i : 0,160,
400.1,680
2 fitf%  10.500.2,000 |E#EW : 929 BE BlENY)
2 5 $4/10,000 ppm i - 929 1 - 929
B HEY) 192 It - 988 I : 988
_____________________ IR E &
FO it : 0.50. |## - M ;192 I ;192
213.1,100 | FHfEFTRAR L it - 199 I : 199
FO i : 0.51.
223.1,110 | IZ@ : BlEMW) BLEMW)
F1 1 : 0,47, |FjEIREREOREY | BHETRZ L AT R L
192,929 IRE IREY
F1 i : 0,49, FIERERORD | FEREREORD
199,988
(BHHfelC T 5| (BEHEREIC KT T 5
B L) R L)
% 4 (0,100, 300. |E#EMW : 1,000 RE1% : 1,000 FE4 : 1,000
P 1,000 B+ 100 B+ 100 BRI 100
RE B B
BT R L AT R L FPEAT R L
FER B LR IE fEW B AT fEWE B LR AT
(HEF TR D S (T IR O O | (AT &
L7200 AR AR
4% |90 HfE |0.3,200, 4 : 850 1 : 850 1 : 850
ffiAME  8,000,20,000, |iff : 345 it - 345 it - 345
o ppm
B HE-0.144 322 |1 - AT R U [ BT R U | 1E : BwBERT R L
850 W REIINPE] | B R M - A EE AN
M : 0,150,
345,902
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5B B (mg/kg (A E/H)Y
TR | REAERR
/kg 1A/ H JMPR EPA I
(mokg FERIFD e
KU | 7w k|14 HfE |0,100,1,000 HEHE : 703.5 Ik : 788.3 1t - 788
V' —)L fizE 8,000 ppm i : 703.5 I : 704
W M R0 1oa, | HEHE  FRIERT LA L
B se R : AEPEFI LA L | MERE : BT L2 L
I - 10.1, 97.2,
704

1) B ECEO NIRRT R A2 LT,
— R EFRTETE R T,
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<BIRE 1 BRI >

7N AR
ALD TR R HE—F
Bil =)
Cre JVvVIrF=
ECOD | X1~V OFmFoi—+F
EROD ThFIVLINT 4y OTFT—F
FOB FEREBl S A A
UDPGT |UDP-Z L7t/ VT AT x2T7—F
LCso BB
LDso HEE
Ts Mg —F¥ A=
Ts HAfux v
TAR fpeh (LB) ik ee
TG KU ZURD R
TSH FOR BRI AR LV E
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