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C 3

N7y —nmEEodkBaR#EYwTchHDd 1,24 8V 7V — L (CAS No.
288-88-01), VU 7Y —/L7Z =2 (CAS No. 10109-05-4) x I} b U 7 ' — Ltz
(CAS No. 28711-29-DIZ 2T, JMPR } OKE DT - 72l R 2 st L7z &
ZAH, BMEEZES TR, ZRUEERHIT22 b0 LITF ARV, BIRFRT
BONTWARFEIHANE LD LNTZHEDOTHY, MU TV — IV REIEEZ LT
HEEDOSEERE L CIIRIARTRETH 5 &l L=,

BREHT W BRI X. B iaNES (T > k) | BlEElE (Fy b, v T X
EOyH¥) | WmaEEE (X, Iy "R~ T R) | 2 {#HREFE (T v b)) |
AR (T NEOYTX) | BEEEEORBRMETH D,

ARBRAERE NS, 1,24- NV T Y —AFEICXDHEBEL LT, FITHERE (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
BN, BREEBROBEMAED b, 7 v &AW 90 A i St m Ak Em eI S
AERIC I T, IR, e B B | INIRERR D ZE VRS AR RS AR AR 28 1 55
MO BT, BIEFEMITRD vk oTz,

FNUT Y= VT T =BG L B8 e U CRERINIH 2AZ80 S 7208, B
X9 D [ET TR OB FME TR D Do Tz,

U T — VRGBT HBEEITRO 6o T2,



. BRENZMEOBE

. — k4

4 1,24- 8V 7Y —1
#4, 0 1,2,4-triazole

& . BT — LR

g2, : Triazole acetic acid

4 s NUTY LT T =

#4, : Triazole alanine

. e24
1,2,4- kU 7' —/L (CAS No. 288-88-01)
IUPAC
M4 1H1,24 NV 7 —)
WA . 1H-1,2,4-triazole

U7 — VEEEE (CAS No. 28711-29-7)
IUPAC
M4 1H-1,2,4- U 7 —)-1-A L-fiffE
4, . 1H-1,2,4-triazole-1-yl-acetic acid

FU 7Y —n7 Z =2 (CAS No. 10109-05-4)
IUPAC
M4 124NV TV U3 T T=
4, 0 1,2,4-triazolyl-3-alanine

. BFR

1,2,4- 8 7> —/L : CoH3N3
cU 7Y — VR © C4H5N30.
MU T Y =T Z =" : CsHsN4sO3

. BFE

1,2,4- 8 U 7 —/L : 69.07
~U T — VlERE - 127.10
N7 — L7 T=2:172.14



. BER

N‘;T\NH NN T:%\N//\\T/COOH
COOH ~. ./
/
lQ:N/ =N N NH,
1,2,4-~ U7 —v KU T — LEERR KN T — VT T =

.

1,248V 7Y =, NUTY =T T2 KON T Y — VEERIZ, FU T
—IVREEORERHMTHY | kO EEFR CAER S NS, NI T Y —LT T
=1% 1989 4RI JIMPR IZE W TRET S 4L, mEILR W & fbim S vz,

INHLORREEZIT, B EEZEASTIEH, NI T Y AT 7= KRNI TV
— VR 2wtk R VW E L CE L ZATHD N, 1,24 NV 7Y — R
TS =NT Z= KON T — )VEEBRIZ OV T, 2006 AEIZKET, 2008 HEHZ
JMPR Tl <410 ADI 233% € S 7=,



I REHEICRLIBROBME
I-1. [1,2,4-rY)7YJ—)]

JMPR &} (2008 4E) K UCKEREE (2006 4F) 52, FMEICd 25 Eaf%
MR ZEE L7, (ZHE1, 2)

AREEMARR [DI-1.] X, U 7Y —BBD 3N LN 5N DRFEE 14C THEH
L7zbd (BLF TUC-RU 7Y —b) W9, ) ZHWTER S, HERERE
K OCHIEEE 1L, FRICH D 720 ga8151,2,4- 8 ) 77— )VICHBE LT, e
SEISFRITRIE LIRS TV S,

1. BMEREREER
(1) v Q@
SD 7 v b (—BEfERES 2 JC) 12 UC-h Y 7V —/L % 0.4, 48.8, 865.7 mg/kg
RECHERR DG L. BRI Em R E i < e,
F 5% 168 FFHIZ B D IR K O P HERIIR 1 ITRSh TV D,
1,2,4- M U 7 — /UTENTRIN S 4L, 24 FFFLANITIZ & A Eosdtt STz,

IR T, PR N ORI R R 07 & 80% EHEE ST, (BR
1)
®1 BERIBEMEICESITAREVEDHEME (%TAR)
BE55
(mgfkg 1K) 0.4 48.8 865.7
P g4 i3 g4 i3 e i3
bR 93.5 90.6 80.0 92.4 87.6 91.9
o — PR 0.0 0.5 0.3 0.8 1.0 1.2
# 8.7 7.4 19.9 10.4 6.5 9.2
HE AR 0.8 0.6 0.8 0.9 1.6 1.3
PE-A G 103 99.1 101 105 96.7 104
(2) 59 @

SD 7 v b (—HRERES 5 08) (2 14C- VU 7Y —/b% 1.0 mg/kg RE THEREH
5L, 0.1, 1, 10 % L <% 100 mg/kg ARE TR G- L, BIAPNEmR
R S < ATz,

B 544 48 MMz 31T D IR L OMEFR PR 1IR 2 IR STV 4,

1% 0 T F RN 51 30 BRI C. 49 0.1%TAR MR IS S e, 15
PR 1T IR P TH o 72,
FRIRN G- 8 B4 AN RE IR 1T 55%TAR (2.3 B2 1.9%TAR (23
L7e, FSTBRITERNICE —I204 L, 85 30 pZICHAL O TR bE< (1.2

ugl/g) .

BRI Tl bAK o7 (0.48 pglg)




&2 ®REZRBERICETHRRVERHRIE (%TAR)

P GRg RN £ 5 Bo&s
hnéigjiiﬁi) 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
PEtE 97.8 97.6 97.1 97.5 97.3
HHAR T B 1.7 2.1 2.4 2.0 2.2
THIL B R 0.51 0.44 0.51 0.47 0.47

Fo, HE D=2 —VLAHALEZSD 7 v b (—BEE4 4 P8) (2 4C-hY TV
—/V% 1.0 mg/kg (R CHIIR X IZ+ FEIENES L, B iR iE am ek gs S <
iz,

FRR ST+ RN & 5% 24 BRI CREHFISK 12%TAR, JRHIZ 60~
65%TAR U HIZ 3.5~4%TAR ki =7z, F7-fHfkIZ 14~18%TAR, H
L IZ 6~9%TAR OERENRDO LN, (1)

(3) vy r®
SD 7~ ~ (—#HE 10 T) (2 14C- vV 7Y —/L% 10 mg/kg AT CHLBRE O
51U, S RN E AR E i Sz,
PR U RED 95.83%1% 1,2,4- ) 7Y — L Th-o7-, (B 1)

= AN

2. 2HEEHRAR
1,24- U7 V= DT v b~ RE AW T2 AMEE R E Sz,
HRIIE 3 ITRENTWS, (BRE1, 2)




&3 SMEMRARBREE (AR
B H4% LDso (mg/kg {AH) - S
o By m ™ B ENIIER
SD 7 v b 5,000 mg/kg A 5T
- 500<LD50<5,000 Y
% PR, PROLBEE, —ORRED
e
Wistar 7 v k 1650 1650 AL, RN SO BT
—PEMEES 15 T ’ ’ 1,250 mg/kg RELL L& 5
FECTIE LB
~ A .
3,650 SR LUT-ERHC R L
(VB B DR ) P
AV . .
666 SR LU= ERNCRE#7 L
(HERI B OPLHR ) S
PR, PELPEE, —ORAED
. — - . i
Wlstar vk 4200 3.130 A, R ST BN \
—FEMEHES 5~20 T 2,500 mg/kg R LL £ 58
THTH
2354 fEARE . BHO &, HEA
. W, b E | IER, B
NZ :
ﬁZﬁg ;)L; 200<LD50<5,000 e, BUE, HKOE, HRH
. 2,000 mglkg VL ¥ 5EETA
fFET
Wistar 7 v k LCs0 (mg/ m3) . .
Z LT ERHC R
B —RFMERE 5 T 2,050 mg/m3 A
NMRI ~ 7 % . 3
3 SR LT &N R 7
R 10 I 2,200 mg/m L7-&ERHCRe# 7 L

3. IR - REIIXHY SR ER VR ERBREMERR
1,2,4- b U TV —1dD NZW 79X % 72 RS K OB R s 3 R s 5 e
Shic, ZOREER, IRICk U TEEOIRFMME, BRI L TR OFIAE DGR
Lz,
Hartley E/VE > b & HW o ERAEMERE (Magnusson&Kligman %) 735

i <A, FERIIEETH o T,

4. BREEEHER
(1) 90 B ERMEEEE (Sy )

(=P 1)

Wistar 7 v b (—BEMERES 15 VC) 2 AV 7=iREE (1,2,4- KU 7' —/1:0, 100,

500 %O 2,500 ppm : MAEEEIIE 4 ) &K5I2X 2 90 A FHE SRR
BRSNS S 7,

10




&4 90 HEBSMSEHER (Sv b)) OFHREERE

5 100 ppm 500 ppm | 2,500 ppm
SRR R | 7.8 37.9 212
(mg/kg KE/H) | iff 10.2 54.2 267

2,500 ppm 5 REOMERETRERE (MERESS 2 B1) K OMREHINENHI, FIRERET/)N
ERMEIR R I K OS2 R & A 035860 DT DT HEFg I R A &

% 500 ppm (# : 37.9 mg/kg (RHE/H ., Hf : 54.2 mg/kg (KEH/H) THDHEEZ
b, (W)

(2) 90 BEEMEAHSE/ AREEHEHEER (Ty )
Wistar 7 » b (—BEMERES 20 PT) 2 V721868 (1,2,4- b U 7> —/1:0, 250,
500, 3,000 K T* 1,000/4,000 ppm! : fRAEREITIER 5 /) 512X % 90 H
[i] AR A P R 3 T S ATz,

£5 90 BREERMESE/AESEHER (Sv ) OFHREERE

e 5-#f 250 ppm 500 ppm | 3,000 ppm 1,000/4000 ppm
SRR E | 16 33 183 210
(mg/kg IKE/H) | M 19 41 234 275

B CRD DB AITER 6 ITR STV 5,

HED 2% 58T TSH O 38 G722y (500 ppm LA LG THEZED
D) . Ts KO Ty ITEEOEET R <, FRBITREFT L LRO e ho7c 2
EMD, BEFRERITENEZ X b,

ARERIZIBV T, 3,000 ppm UL B G-REOMERME RTINS, Rk, EBh&E
WD MAREZEME, T ONSARAE « FPARAREE R O TR B PRI LS DT8O BT D
T, MEIEMEEIIMERE S H 500 ppm (K : 33 mg/kg (RE/H ., M : 41mg/kg KT/
H) ThsrEtEXLNT, (ZHF1)

IO 4 BT 1,000 ppm. £ D% 4,000 ppm TG Sz,

11



x6 90 HEEZMEE/MESIEHR (Sv b)) TROON-FMEHRR

e h5RE

Ji3

e

1,000/4,000 ppm

3,000 ppm L I

- R E N

- TG L OVREERE D

) L e

- Jisdit skt BB e

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

- B E K OV E S E ) &

< RAHPRSRRHEZEME (A, WERE.

CH . FREFRRAR)
o /IR 0D 2R M1 T

- (RE NI

- HEREAE M

- WK 9 fa st

o [P o] B FR ) B2

- B AVORED, FREaEH KD
QufagR, AR, e, R
AT, A—F 7 4 — VR T
DOIEB D, S5 BN T8 D
B SEHIE Y R OTE R, BRI
e 18 K

- HEE) R OV E FEIEB) )

© RIGPRRRAE M (A, WERE.
I, FHRERRR) 51

o JINIMKRLAR O 2R MR SE

500 ppm LA T

mIEIT R L

mIEFT L L

§1: AEAT VBTG OB L LT,
§2 :1,000/4,000 ppm & GHETITHEZN WD, BHORE LR LTz,

(3) 28 HEIEAHEHHE (YU X)
ICR ~ 7 A (—REMERES 15 PT) Z W= iREE (1,2,4- U 7> —/L : 0, 50,

250, 500 KON 2,000 ppm : MRAEIEITFER 7 20R) 52X D 28 HEHANM
FMERBR N TG ST,

&1 28 BEERMFMHAR (YVR) OFHRKERE

B 58 50 ppm 250 ppm 500 ppm | 2,000 ppm
SEYRRAERE | JE 9 47 90 356
(mg/kg IKE/H) | M 12 60 120 479

2,000 ppm G- HEORETHEOEME, FMEZEMRENRD bl M TlEks
(ZBEE L 72 BT IR bav T, M EIIET 500 ppm (90 mg/kg (AHE/
H) . M CARBROR S HE 2,000 ppm (479 mg/kg KHEH/H) THHEEZD
ni-, (1)

(4) 0 BHESMSHERER (TUX)
ICR ~ 7 A (—BEMEES 20 PT) & V2 REE (1,2,4- U 7Y —/L: 0, 500,
1,000, 3,000 & TF 6,000 ppm : MRAFEREIXER 8 BHR) HHI2X 25 90 HHHE
PR MERRBR A i S Tz,

12



x8 90 BRIERAMHEMERAER (YVX) OFHRAFERE

58 500 ppm | 1,000 ppm | 3,000 ppm | 6,000 ppm
PR | A 80 161 487 988
(mg/kg KHE/H) | 105 215 663 1,350

KHEGRECTRO DN EmEFT RIZR 9 ITREIN TV D

6,000 ppm F5-HEDOMERE Tl P450 {EMEREIN M Y UDPGT 1&MEOE) 7R
., 3,000 ppm LA _EF GO Ml ECOD, EROD K O ALD & MO BN A3 38
D BT,

AABRIZI T, 3,000 ppm LU i G- EOMETHREL, Wi B> . B R
ARZ T AR b= 2RO ZALDFE D H AL, 6,000 ppm 5 OMECTHHE, i
HEJDENE O L O T R &3 T 1,000 ppm (161 mg/kg RE/H) |

1 3,000 ppm (663 mg/kg fKE/H) ThdHEBXONTZ, (B 1)
=9 OHMEZHESESHER (YTHOR) TROON-F4MR
BeG-RE Jii2 i3
6,000 ppm - HE - PR
- REIEINIG), B ERED - REEHE NP
o K H o B B R - Mot skl EE B
< v SV e ¥ 1]
3,000 ppm PL k| - #RHK 3,000 ppm LA R, FMEATRZR L
- Jisdit skl BB B
BT R b— v ARRME, KT
Nl ZEE IR Ve, A A 2
1,000 ppm LLF | AT AR L

5. HEHRLESHHR
(1) 2HHKEEHRER (Sv M)
Wistar 7 » b (—#EMEMES 30 IT) % AW 7=iREE (1,2,4- R Y 7> —/1: 0,250,
500 K OF 3,000 ppm? : MAIEEREILE 10 ) BEHIZ L2 2 HCBHHREBR A
M S 472, 3,000 ppm & G-HE Tl Fi WEMW D+ I2E oo Tood, Fifl

AT 250 2 TF 500 ppm £ 5-#E D Z im0 T oI T,

2 MBI T O 0~7 B/7~21 B, %Px’%ﬁ%g%f EEEINIE L7720, &GO BRI A
139/104. 278/207 % U* 1,666/1,245 ppm 21 U 417,

13




z10 2HARFERAR (Zv ) OEHRAFAER=E
B GHE 250 ppm 500 ppm 3,000 ppm
‘ i 15.4 30.9 189
SRR AR B P i3 17.5 36.2 218
(mg/kg (KE/H) i 1k 16.0 32.0
AT 18.9 375

FHRGHETRO DN EEITAIER 1L IR ATV DS

AFRBRIC :J'ob\f BB T 250 ppm K 5EED Fy f’éfﬁ@iﬁﬁmﬁﬂﬁﬁwm oSy ¢
7D T, — Ik 2 M &I B BN T 250 ppm A (P : 15.4 mg/kg
M@/Hﬂ%iﬁﬁ\ P it : 17.5 mg/kg IRE/H R, Filft : 16.0 mg/kg R/ H A,
Fi i : 18.9 mg/kg AR/ H ARG . VB TIIWT o HARIZE N T H EENR
D HNIRMo DT, ERMEIIARBR O & HETH S 500 ppm (P i : 30.9
mg/kg KE/H, Pl : 36.2 mg/kg (KE/H. F1 : 32.0 mg/kg (KE/H, Fy i :
37.5 mg/kg IKE/H) TH D L&z Hiiz, 500 ppm %55 O 1T H 5K 10,
MECEARSR . BB O OENSRD LN DT, BEHEEICKT 5 ER R
250 ppm (P #:15.4 mg/kg R/ H , P iff: 17.5 mg/kg (RE/H | F1 #:16.0 mg/kg

14

KE/H, F1M : 189 mg/kg KE/H) ThrEEZXOLNT, (B 1)
&1 2HARERERAR (Tv ) TROON-FHMR
. BoPL R R Bl.F, K Fe
B i i B i
3,000 ppm - REH NI - RE SIS
- fbdfte et B B | - A B SR
< INMFRR O | - /NIMRERR O 2
[¥ETE 1855,
T cZREIET
@ - A& RBORA
) - DPELE BN
W - FEREIE N
- TELE
500 ppm FUERE TN | 500 ppm LA FE: | - HERE HMN - SEREOED
oLk PERT 72 L - fodte kL B | - BEBA D DR
250 ppm 250 ppm HEPEFT - (REHINANE] | 250 ppm FEIERT
PLE AR L A7 L
- 3,000 ppm
%; 500 ppm IR L BT RS L
PIF
)
/F1 IREW R+ 5 oo foicd, BRI EZ R ERT,




(2) RESHERR (Sv M)
Wistar 7 > & (—#Hf 10 PT) OEgE 7~17 BIZEGIRED (1,2,4- 8V 7Y —
V20, 25 TN 100 mg/kg (AH/H) &5 LT, FAFERRD FEhi S 7,
AFABRIZBNT, WTNOE GO RENW) L ORE I b i 512 BE L7
PERT RITRE O B2 o 720 T, S EI I RE K OR 2 CAGRRER O e i &
100 mg/kg (AH/H Th 5 & & 2 bV, EAFEIEITRO b7z, (BRI 1)

(3) RESHER (Sv M)
Wistar 7 » b (—#EE 25 ) O 6~15 HIZ5@klRA (1,24 NV 7 —
JL 0, 10, 30 X100 mg/kg KH/H) &5 L T, AR I S v,
100 mg/kg R/ HEGREIZBWT, BB CHERERINIS], JH R CIERAE L
DHERENRD L= T, EEEEIIREY &K O IE T 30 mg/kg (K&E/H T
borEEZbNEZ, (B

(4) RESHER (Sv )

Wistar 7 v ~ (—#f#f 25 ) OIEYR 6~15 HIZHGl#E D (1,2,4- Y 7> —
/b0, 100 X T 200 mg/kg (RHE/H) #%5- L C, FAEFBHRBR Ef =iz,

REM Tl 100 mg/kg (RE/ H DL EBEGRECIREREMNIH (100 mg/kg A/
HCTIIEEZELRL) BNl bhiz,

JE R CiX, 200 mg/kg RE/ H & 58 T4 72 0 O AR | 100 mg/kg
KEE/H DL BB G ChE R N OB BB 0B v, £72. 200 mg/kg
(REE/H & 50 C O HER L OREAE O AR, 100 mg/kg K&/ H THK
2 H 3 HE N LT:O

ARRBRIZR T 2 ME R, BE, BRI E D 100 mg/kg IR/ H AR &5 2
b, (fBH’é 1)

(5) RESMHHER (WUF)

NZW 79 (—RElE 25 PT) DR 6~28 HIZHHIRE 0 (1,2,4- s U 7Y —)L
0. 5. 15, 30 U 45 mg/kg RH/H) 5L T, AR I S 7,

45 mg/kg IR/ H & S5EEOREMW) CTrX, 4T4E 7 A 2> OB ERVD L OMREHE N
PHIAFRD DTz b FlTAER 16~24 RiCYhE & &k Sz, £7-. REGHETIE
R e R, BRESHEK T, Rig MR, EEORD ., @@, HIRE, &
H B ONRREDNGR D 5377,

FaleClE, 45 mg/kg (RE/H & 58 CRMEE K NREAE (&MU, BXRE
O RE KHE) HERD b,

AKBRIZB T o mEtE &I I B &b 30 mgkgAH/H & B X bz,
(2R 1)

15



6. EIGHEIEHER
1,2,4- M U 7Y — L OMIEZ O TR ERERAR, FrvA =—2A LA —
SRS % FR 7S TR BB (Hgprt BIZT) . v b U /BRI
Ze I T Ge i IR B 5B 3 e S Tz,
FEHIIE 12 ITRINTWVWAE EBY . Tt Ttho7-, (B 1)

x® 12 BosEtaBRHRE

AR BIES PR - i 5E i
Salmonella typhimurium
(TA98.TA100.TA1535 10~5,000 pg/7" v=h (+/-S9) (=Y

1HIFZEIR TA1537 #£)

ZHAER | S.typhimurium

, (TA98.TA100.TA1535 100~7,500 pg/7° V—=F (+/-S9) e
n TA1537 £)
vitro — N
Y T IR
FeoNE (Hgprt i&151)
Yu e
j%gﬁxﬂ TS0 by osER 10.8~691 pg/mL EYus

1E) +- 89 : EHEMALRFAE T R OFEGFET

7. TOHMDOERAER
(1) TRFAOFVEERK
1,2,4- 8NV 7Y =V DT A hua U EERRICKT DR RET A0, T
N R AELZ 1,2,4- 8 Y 7 — L% 105 mol/L THM L., 37°CT 48 KRtk
%, TARNT A=A KOT 0 AT e U BNHIE S,
FORER, 1,24 NV T Y — I T v X —BIERLEE RS o T, (B
fE 1)

(2) S5y MEERRRBRZRW: in vitroFAER

7 v FOREERIE (9.5 Bifs) 12 1,2,4- 8V 7V —/1%& 500 Xi% 5,000 pmol/L
THLER L., in vitro THAEFMEI B S,

RLPR 48 IRFfRIT2 1T DN FE O ELS, B R | 8RN OMAHEiIE O | E I NZ Brown
}. O} Fabio D HEIC L BIREA a7 U o 78 % S 4L, 5,000 pmol/L ALFREEIC
BT, ISR, HEE, REELORA a7 NEEIZED Lz, BEoO DNA
KOG R I EITRO bV o T,

AFBRIZ I T 5,000 umol/L ALERRE TR 72 R IE DGR b LTz, (B 1)
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I-2. [~FY7V—IEFER]

JMPR & (2008 4°) K UCKEEEL (2006 42) & Hlz, HIEICBET 2 B8
mR R Lz, (B 2)

KAEEMRE (I-2.] 1. N 7Y — % U0 CE#ZLEZHO (BLF T4C-
RUT Y VERRR] LD, ) BV TR Sz, B RRIRE K ORI I,
FRCWT D MZRVGEIE b U 7 — VERBR AR U 7o, A1 53 A W PR B O i
FEMEFRITHAE 1 L2 IR SN TV D,

1. EMPRREREER
(1) 5y r@

SD 7 v b (—HEMERES 2 D8) (2 14C- R U 7Y — LEEfE % 0.58, 58.6 K T} 1,030
mg/kg A CHEIRE AL L, B ERNEMERD I S 7z,

MU T Y = VEEBR T DTN S 41, 24 RER LANITIZ & A L3Pt STz,
TFHPEMRR B TR L 514 168 B CIRFIZ 87.3~103.7%TAR, #EH(Z 1.2
~T7.4%TAR 23 S v, fHAETIC 0.8~3.1%TAR OEENERD bz, HEit<
A — AHEEITRO b7e o To, #5144 168 RO R RN G | 1ZIERE
DI SNt E2x b, (BR1)

(2) 3y FOQ
Z v b (—REMEES 2 PB) 1 14C- Y 7Y — LR A 0.58, 58.6 & O* 1,030
mg/kg RE CHERE DG L GEAH) | IRPREIOFRE - & BB I
S,
OG- iz b 7Y — VERRIL, AEXOMERNCREfRZe < 24 FERLINIZ
RACHEE S N2, RIPDOTERZII NV T Y —LEETH-oT-, (B 1)

2. [EEHRER
NUT Y —AWEED T v k& T AR R Y i < T,
FERIIFR 13 ITRENTWE, (1)

x13 [ESMHHBREE ()7 V—)UEFEL)

Py E4% LDso (mg/kg {AH) e e
o i FE p . BRI NT-IEWR
_ R IR, RRERZE . 326,
g SD 7> ¢ >5,000 >5,000 g A
. R f_ b b
FEMEEA 3 T BTl 72 L
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3. EEMSEMHHR
(1) 4APHESHSERE (v k)
SD 7 v b (—HEMERES 5 VL) 2 W iREE (MU 7Y — LFEEZ : 0, 100, 1,000
SO 8,000 ppm : FRKTFEREITR 14 ) & 510 L5 14 H I aMEFEMERER)N
S/ TRV g Wi

14 14BEEIMEERAER (v b)) OFESBRKERE
58 100 ppm | 1,000 ppm | 8,000 ppm
MR AE R | 10.6 103 788
(mg/kg (KH/H) | M 10.1 97.2 704

WTINOEGIETHRGIZ X DREITFRD DR o To DT, HEw M LMk
&b ARER O e & 8,000 ppm (788 mg/kg (AE/H ., M : 704 mg/kg K
H/H) ThiritEzLNEZ, (1)

4. EEEHEHER
U T — VERRR O & W TR IR SR BB, ~ U R Y o3RG &2 v
ToATHESEIRZE LGB L OV e N U L SERHIIE 2 F O 7o e R BB 3R 23 S8 S vz,
FERIIR B I RINLTWDHEBY, T XTRETH-T2, (B 1)

& 15 BnEtEABREE

B PO SLERYRFE - $% 5f IS
S. typhimurium
. (TA98, TA100.TA1535
et N
@Jﬂqf““ TA1537 ££) 20~5,120 pg/7" v-h =Xin
FEscherichia coli
) (WP2P. WP2P uvrA #)
in
VILro | Y& 7> 2. 7T &k
f{ﬁf SN w2 ) LoSERINE (L5178Y) | 0.0801~1.27 mg/mL (+/-S9) E3h
75 B BR
Yu L
j%%ﬁg PN Ny Lo sERE 0.318~1.27 mg/mL (+/-S9) et

1E) +- 89« EHTEMALRIFAE T R UEFFE T

I-3. [FITP7V=LT75=V]
JMPR &k} (2008 4=) K UKEEE (2006 4) %52, FlEicBEd 5 Eaf5
MR 2L, (B 2)
AFEEMARR [DI-3.] X, FU T Y —LBED 3N KNS5 N DRFEE 14C THEH
L7zbd (LLF TUC-RY TV =7 F=] Lo, ) ZHWTE”I N, K
HHRETRFE K ORI B 1, BRI DA WERIT MU T Y — AT T = TR L
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7o AW 3 BRI PR e ORISR ISR 1 RO 2 IR SN TV D

1. BPERRNEMEER
(1) 5y +@®
SD 7 v b (—REMERESR 4 VE) 12 14C- R U 7Y — v 7 T =2 % 0.5 LT 50 mglkg
(RECHLERE D85 L, SR EM R E i S 7,
bt 24 BEClE & AL (B : 96.1~97.7%TAR. #ft : 92.0~99.0%TAR)
PREICHEE S v 7e, 5% 168 RFF o #E PRI =1 3~T%TAR., PR H~DHE
1% 0.5%TAR Kii ThH -7, 0.5 mg/kg IRELGRETIX, BeG-% 168 IFfE] THL
MA~OEEITRO H5NT, 50 mg/kg (REEGRETIE, FICHFIR, Bl &L Ok
112 0.022 pglg L R BTz, RO FEERDIIRED NV T Y — AT T =
T 8%UTAR B bz, R 2HEEOMRE R S, £
A HRED 72~86 K TN 8~19% T - 7=,
F7o. ARBRTHOLNZHEIY & A CHEt T o R IEE - CRARBRNE
i <7z,
PRI D 69~89%TAR K OFEF D 1~2%TARIZ NV 7Y — LT T =2
THY ., RIPD 8~19%TAR K EHE T D 1% AL 7 £ F/LiHEMKR (MNacetyl-
D,L-triazole alanine) T&h 7=, (&M 1)

(2) 59 +@

SD 7 v b (—BEMERES 2 P8) (2 UC- U T Y — LT T =% 0.56, 54.4 K
993.7 mg/kg RE CHLAIRE O£ 5- L, BN EmM R ERDN5E0E S 7z,

T YRR IR P T, 5% 48 [l TIRHIZ 87.4~97.4%TAR HEi: <41,
FPZIT B 168 ERE T 6~18%TAR HEt X 4v7=, 5 168 K% O AkF%
BIREIIK)» - T,

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

PR D 82~93%TAR K N HEH D 1~2%TARIZT NV 7Y — LT =T
HY . 13~30%TAR X7 & F/LFHEIR (MNacetyl-D,L-triazole alanine) T >
e, (=H1)

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

F16 [ESHHAREME (REIK)

5% LDso (mg/kg {4 5)
i
w UL ” | e

B S TIER
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) _ SNE. BER. PERYNE, E
Wistar 7 v b =
EHEE 10 G >5,000 >5,000 | @il
. FET il 72 L
BN Wistar 7 v k
\ >2.000 >2,000 | fESR K OBEC 7 L
— RIS 5 P i
NMRI ~ ™7 %
) >5,000 >5,000 JEAR e OB T 1] 7 L
—FRMERES- 5 T ik

3. ESEHHER
(1) 8 BHESMSHERR (Ty k)

Bor:WISW %7 » & (—BEMERES 20 IT) & Wik n (KU 7> —u 7
7= :0, 25, 100 & O* 400 mg/kg {RE/H) #5112 k5 28 H M A ERMER
BN FEhE X iz, —BE4S 10 PUiX 28 H M o [IERBRICH WV bz,

400 mg/kg RE/H B G-EEOIET L F IR FE K Y Cre OO N JRIEE DK T

DIFED HAIVTEAY, BB B 7RO A e OVt oD iR AL B IS 2 RIERE D &
Nighol-Z EmbEEfTR EIXEBE 2 oo 7-, F7=. 400 mgkeg {KE/H
Eﬁﬁ@%fﬁ@ﬂ&@%igﬁm#mbEﬂt# o5 BRRELARR "7 A A A B OV
WAL B EITRD Do e 2 e, TR L XE o2 h o T,

&5_%@Ltﬂ@ﬁ% IO LN oD T, BEMEEITMEE L b AR
D A& 400 mgkg KE/H Th b EE2 bR, (BIF1)

(2) 90 HEESHSHEER (Y k)
Bor:'WISW %7 v & (—REMERES 20 PT) 2 W28 (KU 7/~/V7’7v4
> 10, 1,250, 5,000 KX 20,000 ppm : FBAEEREIIE 17 2R) &EICX
90 H M ANk TEMERER ) F2hE S iz,

F17 90 BREEIMSMEGER (v ) OFHREKERE

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

20,000 ppm # 5-HEOKET TG, Bil X QUL IRFEWREMN, F7=. 5,000 ppm L
RGO T TG NAEIZED Len, Z{bOREN/ SN &, —mEo b
DIZ ST Z & KOMEREBEMINHENIZER T 26O Th o722 &b, mMEAT R & 13X
EZ DI o T,

AGRBRIZIBV T, 20,000 ppm £ GFEORETARE NG 235580 H v, #E T
P E B U7 AT RILER O DR o 72D T, EFEMEEIIHET 5,000 ppm

3 AHILEHEBALEREL VD,
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(870 mg/kg RE/H) | M TARFER O & E H & 20,000 ppm (1,680 mg/kg (A
/H) THhHdHEEZLN, (BH1)

(3) 2 AMEAMSHERER (S L) <SEEH>
Bor'WISW %7 » b (—#EHE 10 V8) Z WK (R 7Y =T F=1
0. 3,000 }0* 10,000 ppm : £ILZ4L 0, 448 KT 1,490 mg/kg AR/ H IZHH )
Fehz X 5 2 WA SRR 3 i < vz,
Be 5B U 7= BT RITER O D2 o 72D T, EEHME R IIAHER OB
T 5 10,000 ppm (1,490 mg/kg AHEH/H) ThHHEZEZ b, (B 1)

(4) 0 HEEAESHEER (14 X)

E— VR (—BEMERESS 4 V8) Z FHWZREE (R Y 7Y — 17 7 =210, 8,200,
8,000 % T} 20,000 ppm : MRAEIEITE 18 &) BHICL D 90 H MM aME
PERRBR N F2hE <7z,

20,000 ppm $G-FEDOME TSNNSO Hav, BETIEHRGIZREE L&
PEFT RUTRE O B2 o T2 O T, g M 3 CARREBR O & m & TH 5 20,000
ppm (850 mg/kg {KEE/H) . HET 8,000 ppm (345 mg/kg (KE/H) THD L&
bz, (BHE1)

& 18 90 BREBEAMEEHAER (/1 X) OFRAKERE

B RE 3,200 ppm | 8,000 ppm | 20,000 ppm |
VEIRR I EEE | 144 322 850 |
(mg/kg RE/A) | HE 150 345 902 |

4. HFEHRESHHER
(1) 2HKEEHER (v F)
Wistar 7 v b (—BEMER 15 DS, M 30 PC) ZHWZiREE (R T Y —A T F
=2:0,500, 2,000 X O~ 10,000 ppm) £ 5-12 & % 2 HARVESEER S i S 7,
BENY) ClrIf 5B U 7= 3 IR O e o 70, Wi <L, 10,000
ppm FHGHED Fra THREEININS] & NFEE R EERD . Fa CRE R EEZOHRD
MR BT O T MR R BN Tl & b ARBRO RS ETH 5 10,000
ppm (929 mg/kg IKE/H) | EMW T 2,000 ppm (192 mg/kg (AE/H) TH D
EEZ DI, BIREICKTT 2RI O O oT, (B

(2) 2HREESRR (S b)) <BSEEH>
Wistar 7 v b (—8EiE% 6 DT, M 12 VC) #HW=iEEF (MU 7Y — 7 J =

CARRBRIZARREOTHORRTH Y . RIHE G 2 WU &MV 2 L DBERR L L,
" ARBABIE D T, BERRE LI,
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> 10,150, 625.2,500 K} 10,000 ppm) %512 K2 2 HAVESHGER )Y £l X
iz,

BlENY) TR 5B U 7= BT IR e o 7=, 10,000 ppm $5-4
O IREY) TIRIRENRD S, FEECIEIRZRITE B HDEERZEO HN-0 T,
MR IR EY T S b ARBROREHR®E TH S 10,000 ppm (1,000
mg/kg RE/HS6) | WEIY T 2,500 ppm (250 mg/kg (RKE/H) | ZBIHREIZHR L T
2,600 ppm (250 mg/kg (AH/H) ThHhH B2 bhiz, ER1)

(3) RESHER (Sv M)

Wistar 7 v b (—REfME 24 JC) Ok 7~16 HIZHEHIRE D (5K . 0. 100,
300 % T 1,000 mg/kg (AHE/H) #5651 C, RAEFMHRBREM Iz,

REEN TIIH G-I BE L 72 BT TR b ive s o 72, BRI TiX. 1,000
mg/kg R/ A58 TH 7 SHHEMZSR B EBIE X OV 13 MatEd{bEiE, 300
mg/kg RE/ B DL EFRGRE Tk 22 OB LB IE RO BTz,

AFRERIZ 1T 2 I B IR EM TARRER D %%f%é1omr@mg%
H/H, BT 100 mgkg (AE/H CTH D EB X bz, BAEMEITED LR
-7, (W)

5. BizE4HER

N T —LT T = OMEZ AT DNA B3R K OME IR 29828 kB, F
YA == AL AX =K (VT9) Z W@ 28R AR, ~ 7 AR
fi (BALB/3T3) % HWI=HilREestiailit, ~ 7 AR OF v A =— A NHAH —
Z W T/ IMEERBR DN FEhi S v Tz,

FERITR 19 ITRINTNDH EBY, TXTRERETH-T, (M 2)

& 19 BnEtEHBRHRE

AR e SUPRIREE - 5 & (EES
E. coli 8 >~
(pol A*. pol Ar") 62.5~1,000 pg/7 V=F (+/-S9) =3k
DNA Bacill I .
(i 2t fl?w"slfd”fg%s 20~1,000 pg/7" 147 (+/-S9) it
in
vitro 7 v MR 80~10,000 pg/mL (+/-S9) =i
IRk S. typhimurium
(TA98., TA100. TA102. | 20~5,000 pg/7" V=t (+/-S9) e
7 F B
TA1535, TA1537 #)

© SCHRICEE S FE DR I E e (2R 3) . LITFFELE
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A BR E S WBRRIE - I 55E i

S. typhimurium
(TA98.TA100.TA1535
TA1537 ¥§) 313~5,000 pg/7" V=t (+/-S9) Sk
FEscherichia coli
(WP2uvrA £)
S. typhimurium
(TA98.TA100.TA1535 20~12,500 pg/7" v=h (+/-S9) e
TA1537 £k, TA1538 #k)
BIR 22K | T ¥ A =— AL AZ—H#i | 500~10,000 pg/0.1mL in water e
75 Bk BR i (V79) (+/-S9) =
BMEFRER | Fr A =— AL AZ—H ] .
5 Bt ¥ (CHO) 500~10,000 pg/mL (+/-S9) e
MR E R | ~ v A RRHESE AT A : -
A (BALB/3T3) 62.5~1,000 pg/mL (+/-S9) =3s
NMRI ~ 7 & 8,000 mg/kg A H -
(PE4 R BH) (H[EIRR O % 5-) =
in A CBCF1~7 % 2,500, 5,000 mg/kg A -,
vivo | VBB o) (PP 5 =tk
F A =Z—ANNLAK— 5,000 mg/kg {AE Bk
(PE45 R BH) (B[R O #%5) -

1E) +- 89 : REHEMALRFAE T R OFEFET

m [rYT7Y—ILRIEED]
INEERE RIS, N T VR LAY OETERAFRERICE L TGN ERE
L=, (BB 4~7)

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

SD 7 v F OEEEIR (9.5 il ; B (1~3 1K) ) 27 vaF Y —z 125
uM # L <& b7 —/b% 200 uM OJRE T, IELFEHRED 7 )V a ) — L O
N — Va2 G TRER L, in vitro CHESTTEMEDM ST S iz,

RLPR 48 WifH#21Z, DNsESEOER, BHER . BHE K OEREEROHE &GO
FARMMDBE SNz, ¥ b7 — VB OFRZEORE IR L FEThH - 72,
T3t — VB CIIBE R O BB PR b, Tra Tty — KR
¥ N7 =V OPFRALEEE T, REBOAERBOBRBO LI, TaSf Y —LH
MALFRRE TR BN BEEE ORIt 5 2813 o T,

Flo, BEERICEIT 2 BEORARIT, LY T — VLB TENE
N 2.7% KT 0.0% TH-7-DIxt LT, Z/aF Y — LABREETIT 72% Th - 7=,
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T AT =BT A REITEICE — LU WS IR b, Tvat Y
~w&0/%7~w@ﬁﬁﬂﬁﬁfi\7wzf/—W$@%@ﬁTM@%mth
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 g Yeta 3T oA, bt — VALBRRE T, P
FERZAEZRD TN, T aF Y — )L RO b T — L O PF I RLELRE CIdoek IREE
CFRIFEThH-T, (R 4)

2. 35AY—)ILOIIAERV=T FEOREBRKICHT 51EH

N7 Y=L RIEEMTHDHZ T —)L (CYP26 [HEH]) ZHWT~ 7 2[R
KOR=U U ROFREF Ik DIEAN G S Cnb, B4R & Thx1 KM
D~ 7 AR(9.5 Blin) & AWz U 7 v X A4 A PCR OSSR, Thx1 KM D CYP26b1
KN CYP26c1 DFEBLEIXEF AR b TV L7e, 72, THEEMR (9.5~10.5 H fin)
Z W= CYP26al1. CYP26b1 k(O CYP26¢c1 O in situ " 7V XA B — 3
NI NWT S, Thxl KEMLD CYP26al. CYP26b1 K\ CYP26c1 D3 BLITE
RN LT LT,

AT — VLG, 24~48 KRR INT-=Y FUR (X7 — 10 T
14) Tix, BEEFTHEOXKE, /NER, BEHEDOH O R OMHIES O K, AR K
B, DIEIEER R, DIEEERESENEO b, IS0 REDE LT Thxl K
RO~ 2K ORE 72 VT ) A T S - R TRIVAFE ST,

2T a ) — VB LT RICEB W T, VT A VEEEREESE O Raldh2 D3 &)
R UL, £, VF A4 VBB LTERIZBW T, NIRZEK O IREED Hoxbl
DFEBLNTFHEH S LTz,

Thx1 KRB~ 7 AT 5 CYP26 IR OFF R FE DR RN VF /) A 1
X > CTHE SN DR AEO R EFRENL, Thxl OMREERIAR OB RIZHFEG TS
EDOEFHN IS N,  (BHE5)

3. LF/ A VBOMERMEIZET S CYP BREZEDEA

C57BL/6J ~ 7 ADIFIR 9 HIZ VT /A UEiEE & 5&HIF 0 (0, 10, 25, 50 KLY
100 mg/kg KH/H ; £ E4H 0, 29,000, 72,500, 145,000 K& TF 290,000 TU/kg 1A
H/RICHEY) &5 L, 1, 2, 4, 6, 12 KT 24 KR IR L OMAE 2 B0, & L
IFHEHRE 18 HIC & L CHRIRZHH L, SEEE K O AR 2 BRI S 7=,

SHEEBAE RHR 1T 25 mg/kg (RE/H UL EHRGHTHRO Hiv, HEICHE L TRFE O
RENSHEML, FTHAOCOZEEDOKIZEDAREICEM LT, DR REIT 25
mg/kg RE/HLL EHR G TRO LN, FHEE L ERFEIBIEORELENK 25%
T AEAHEMEIIMER T E D o 72, 50 mg/kg REE/ B UL F3GREC/NIERR RS
100 mg/kg AH/ H £ 5-8E THEM R, SUTHIEZL OCMBROERERARBO bivlz, (H
H6)
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4. MIT7YIY—-ILRBREARICLDIHEEEFRER

R T =V RAGENTT S REED in vitroREBEIRICxH L TR H 0 |
PLEEMED N Y 7 — AL B O ER TR CYP BHEICELE L, FHR%
X, SNRMED trans VT ) A VEBERBRIZE DO LRI THL EE X LN, Bl
BINTRENLT A VBROBRBIZED O MO THE L TW=Z b, L
F ) A OB 5T 2R E D CYP26 BERIEMEN U 7 — b EMIZ LV

BILL, VF A BRI L DTRREIE BRI E LT b D L E X b,
(ZHT)
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V. &

SZRICFET =& 2 HVWT, M 7Y — L REKoLmERH Y THS 11,2,4- k
V7Y —n, MNITY =T IT=KORNY 7Y — V] 1220 T JMPR KDY
KENToTdMlifE R EEZRST L& 2 A, BREZEEES TR, 2R LEERT
372 b D EITE XV, BIRFR THE LN TWARFIHMENE L O LN H D
THY, N7 Y= NVRERELFMT HEOSZEE & L TUIFMHFRETH 5 &
Wr L7z,

UC CTHEEGR L7 1,24- YT Y=, N T Y —VERBRNE O N T — T T =
D7y MEHWTEEMARNEGRBROBR BRI 1,2,4- 8 T Y —b
N T Y= NVERBE NN U T — T 7 = AT &, 24 FELIAIC
T & A ERHEE S e, EERYRERREITIRT T, BINERIT V< L 80%TAR
EHEE ST,

KFRBRAEEND, 1,24- NV 7V — L5 WAL LT, FITHE (TR
= ZUME HEstEERED) | %Eiﬁ'bﬂﬂﬂﬁ%ﬂi)) &’)Ei(wio 7 v N WA

wBMERBRIC IV T, BB IR INENH 23580 ST HREICB W T O H RO TR A
SEEEHEIN, BASAR OO Hiv, 7 v MEHWz 90 H dli At m e/ i m
PRARERIC IV T, IR, ﬂu’f’r’éﬁii{ﬂz&\ INIRERRR D ZE MR IR A AR AP ARAE S
MENED b, BiamEtt mn\&) HRno T,

N T — T 7= %EIC %2’&.“2: U CREEINENHI 235388 AV 23, BhH
(ZXFT DR AT i&U\th& O bR,

MU T Y — VEERR B G BV T, ﬁ%i@t B D ITEREELE D, I
TN o7,

2 FEAMAR BE O RIS R M OV SRR I 31T D R EE IR 20 ITRS TV D
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=20 REBRIIBTLIESEMHE (1,24-FJTVJ—IL)

. Be b MM B (mg/kg A/ H)V
Do | BB (mg/kg A/ H) JMPR EPA B ZERER
S |90 H [0, 100, 500 . |4 : 37.9 MEE - 38 M - 37.9
fiart 12,500 ppm W 54.2 W : 54.2
7 PE |1 0.7.8.37.9.
BR 212 BETEE - PREEEE NP | S - (AR EE NP | R - O EEH I
M : 0.102.] % £ &=
54.2.267
90 HIH |0.250, 500, |HE: 33 MR - 16 i - 33
fiadt 13,000, W 41 B ;41
% F(1,000/4,000
PeaklR | ppm |MERE : REEIEANING] | MELE © TSH A5 | MERE : (R E NN
10,16, 33, | % %
183,210
M 0 0.19.41.
234,276
2 i 10.250. 500, BEY) BEY BEN)
2 5 3| 3,000 ppm* P — MERE - — Pt —
B P M — P —
P :0.15.4, |FiifE: — PREILY) Fil . —
30.9 T . — HMERE - 19 FiltE : —
189
P 0.17.5. |REW BHEHE - 15 PRELY)
36.2 P I : 30.9 P i : 30.9
218 P it : 36.2 BEW P it : 36.2
F:i# : 0.16.0. |F1% : 32.0 W e - AR ER N | Fo i - 32.0
32.0 Fi i : 37.5 il . RELfE B ek | Fa M : 37.5
F. M : 0.18.9 i
37.5 BEY) BEN
W BERE I | REY - RERCD . | JE o BRI
I SRR BOE JOR Mk B | SRRSO
E g3
HEh IREh)
BT R U | BIERE  RER T AT R L
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