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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 2\ T, JMPR } OKE DT - 72l R 2 st L7z &
A, BIWREZESEEEMFAESTE, SR LGRS Rbo LT E 47
WA, B S TEHEON TV ARZERHANE DN HDTHY, N TV —b
REREFHIT HBOSEEEE L CIIAAFRETH D LRIl Lz,

BREHT W BRI X. B iaNES (T > k) L BlEElE (Fy b, v T X
EOyHX) | WmaEEE (X, 7y RO~ T R) | 2 {#HREFE (T v ) |
AR (T NEOYYX) | BEEEEEORBRMETH D,

ARBAEREND, 1,24- NV T Y —AFEICXDHEBEL LT, FITHERE (TR F—
AME, MEXTEEWRD) | REEINIEFRO bivie, Ty M E W R AR
FRERIZ IV T, BB ARG 235580 BT HEIZIRW T A EH DI M
BN, BREEBROBEMAED b, 7 v &AW 90 A i S AhR m eI S
AT I T, IR, e B B | INIMRERR D ZE VRS . RS AR A 28 1 55
MO BT, BIEFEMITRD vk oTz,

NUT =T T =BG L B8 e U CREBININH2Z80 S 7203, M
IZXF T D [ET TR OB ITRRD Do Tz,

U T — VR G ICB W T 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- 5 U 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-fiffg
4, o 1H-1,2,4-triazole-1-yl-acetic acid

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

. BFR

1,2,4- 8 7> —/L : CoHsN3
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



5. BEX

N‘;T\NH NN T:%\N//\\T/COOH
COOH ~. ./
/
lQ:N/ =N N NH,
1,2,4- SV 7Y —v KU T — LEERR KN T — VT T =

6. ¥

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 JMPR IZE W TRl S 41, #tEIE v & ffim S iz,

INHLORREZT, BWEELZEREEHMHESTIE, NI 7Y —AT I =
YEONNY T VR B e ERIE N E L CE L ZATH DL, 1,2,4- 1Y
T, RNUTY =T T2 RN T AERRIZ OV T, 2006 FIZK[E
T, 2008 4F1Z JMPR Tl & 41 ADI 235% & S L7,



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

JMPR &} (2008 4E) K UCKEREE (2006 4F) 52, FMEICRT 5 Eaf%
MR ZEE L7, (&1, 2)

AFEEMARR [(DI-1.] X, U 7Y —BBO 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 (—BEMERES 2 JC) 12 UC- MY 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 bIK o7 (0.48 pglg)




&2 ®REZRBERICETHRRVERHRIE (%TAR)

P GRE IR £ 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 TR 1.7 2.1 2.4 2.0 2.2
THILE 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#FEHIZ 3.5~4%TAR ki =7z, F7-AHkIZ 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 CHLRRE 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)




x3 StsUHBRBRE (R

B H4% LDso (mg/kg {AH) - S
o B TE e ™ BRI NTIEWR
SD 7 v k 5,000 mg/kg A 5T
- 500<LDs50<5,000 Y-
% PHER . PRI REE . —fRIRIED
M
Wistar 7 v k 1650 1650 AL E B SRR
—REMERES 15 DT ’ ’ 1,250 mg/kg KELL E# 5
FETH T A
v A .
3,650 S LT &N Re#E s L
(BRI OPECR ) Frecis
VAT . .
666 R L7-ErHZiE# 7 L
CHER R OEHCR ) PHc i
PEER, PR REE . —BOIREED
) _ a5 . .
W1star VA £.200 3.130 H=al Hﬁ@\&lli{ﬁﬂ@\ﬁ \
—REMEEAS 5~20 PT 2,500 mg/kg IKELL B 5/
THELTH
R MERE . HHO S,
. Wiat, HAE, PR, A
NZ :
ﬁZﬁg ;)L; 200<LDs50<5,000 BE. PRUE, ®R{E, PRER
: 2,000 melkg Ll 3 HRETA
BFE T
Wistar 7 v k LCs0 (mg/ m3) . .
ZH LT G RN RRE
B —RFMERE 5 T 2,050 mg/m3 A
NMRI ~ 7 & i .
3 S LB RN R 7
B 10 I 2,200 mg/m L7-&ERHCRi# e 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
bz,
Hartley E/VE > b & HW o R ERAEMERE (Magnusson&Kligman %) 735
i S, AEFRIFEETH T, (B

4. BEIMSHEHR
(1) 90 BERIEZSMEHEAR (Sv )
Wistar 7 v b (—#EMERES 15 JC) 2 V727868 (1,2,4- R U 7> —/1:0, 100,
500 % U* 2,500 ppm : MISEERITIE 4 ) #5125 % 90 A MfiarE Rk
BRI S Tz,
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&4 90 HEBSMSEHER (Sv b)) OFHREERE

B 5Hf 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 (AHE/H . Hf : 54.2 mg/kg (KHE/H) THDHEEZ
bihvie, (W)

(2) 90 BEFMEAHSE/ AREEHEHER (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! : fRAEREITIR 5 /) 512X % 90 H
[i] AR A P R 3 T S ATz,

£5 90 BREERMESE/AESEHER (Sv ) OFHREERE

e 5 250 ppm 500 ppm | 3,000 ppm 1,000/4000 ppm
EERR AR E | K 16 33 183 210
(mg/kg KE/H) | M 19 41 234 275

B CRD DB AITER 6 ITR STV 5,

HED 2% 58T TSH O 38 Hiv7=2y (500 ppm LA LG THEZED
D) . Ts KO Ty ITEGEOEET R <, FRBITREFT L LRO e ho7c 2
EMD, BEFRERITENEZ X b,

AFRERIZIV T, 3,000 ppm UL B G-REOMERME RTINS, Rk, EBh&
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, (ZH1)

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

11



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

B H-#E 1k i3
1,000/4,000 ppm
3,000 ppm L E - (REEHE NN - RE I N
- TG K QRN - MR
- MNP < RO S St
- Jibdte et B ) - et B BRI B2

c B ANDRED

- JEBE) R OV A FEER) B
- RIEHREARMEZE M (AF ., TERE.

IR S Y
YR, AR, RN, Rk,
BITRH, A—TF 7 4=V T
DOIEBERD . 2 H BN 0 ITEIOD
B SEHE Y BN OTEK, BRI
I3 N

CH, FBERREAR)

c B ANDIED,

IR b GO
Jefafi, AR, A, RER,
BITRFE . A —T 7 =L KT
DOIEFERAD . L b ENVATEIO
B SEHIE Y R OTE R, BRI
SN

- B L OVA FEEE) B
 RAH R HEA I

(A, RS
S, FRIRRR) 1

\Huﬁ’*ﬂ"rﬁk@ﬁﬁ/%ﬂi - NI ﬁ’*ﬁ‘ﬁ)«t@aﬁ‘ﬁlﬁﬁﬁ
500 ppm LA T MR R L MR L

§1: AEZETRVDEGOZE LKk LTz,

§ 2 : 1,000/4,000 ppm % 58 TIIA BN 2V,

(3) 28 HRERMEMHHAR (YU X)

ICR v~V A (—

Bl OB L LTz,

HEMERER 15 VT) ZHWZIREE (1,2,4- Y 7Y —/1 1 0, 50,

250, 500 KON 2,000 ppm : MRAEIEIXFER 7 20R) 52X D 28 HEH AN
FEMERBR N T hE S T,

&1 28 BEERMSFMHAR (YHR) 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 ﬁﬁﬁ@fﬁfﬁ%@ﬁ M. FE S ZEZREE N RO bz, TS

(ZBFEE U 72 B AR b e, MEEMEEIIMET 500 ppm (90 mg/kg (AH/
H) . MECARER O f A 2,000 ppm (479 mg/kg KE/H) THDHEEZH
ni-z, (=1)

(4) 0 BHESMSHERER (TUX)
ICR ~ v A (—BEMEES 20 PT) & V2 IREE (1,2,4- U 7' —/L: 0, 500,
1,000, 3,000 & TF 6,000 ppm : MRAFEREIXER 8 &MR) HHIZ L 25 90 HHHE
PERRER A St = 7z,
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x8 90 BRIERAMHEMERAER (YVX) OFHRAFERE

B 58 500 ppm | 1,000 ppm | 3,000 ppm | 6,000 ppm
PR IAE R E | 1 80 161 487 988
(mg/kg IKE/H) | # 105 215 663 1,350

BERGHETRD DN EHEFTRIER 9 ITRINLTN 5D,

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

AR T, 3,000 ppm LU i G- REOMETHREL, Mo B> . B R
AR T R B — 3 AERD LD FED H AL, 6,000 ppm $25-FE O MECTHRAE, At
FHEBDENRD SO T, MM EIIET 1,000 ppm (161 mg/kg (AE/H) |
1 3,000 ppm (663 mg/kg fKE/H) ThdHEBXONTZ, (B 1)

x9 90 HMERMSMERAER (YOVR) TROON-FHERRE

BeG-RE Jii2 i3

6,000 ppm - HE - PR
- IREHINENG, B R - (RE NN
o KB o B B - Jibdits skl EE B
- T A SV S ¥ 1]

3,000 ppm LA E | - HEHE 3,000 ppm LA R, #MEATRZR L
- Jisdits skl BB B
REET R b — 3 ARRIMA, RS-

Rl ZEVE IR Ve, A AR 22
1,000 ppm LLF | BT AR L

5. HEHRLESHHR
(1) 2 HKEEHRER (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
i Z A7, 3,000 ppm HGHETIEL Fy BN+ G oniehorzlzd, Fifl
AT 250 2 TF 500 ppm £ 5-#E D Z im0 T oI T,

2 IR O 0~7 B/7~21 BiL, #BWE %2 —EEBWM I 5720, RGO IRRATRE )
139/104, 278/207 K& X 1,666/1,245 ppm (2 U H 7z,

13




z10 2HARFERAR (Zv ) OEHRAFAER=E
B G-RE 250 ppm 500 ppm 3,000 ppm
. VA3 15.4 30.9 189
SRR AR B & P i3 17.5 36.2 218
(mg/kg IKE/H) i VG2 16.0 32.0
AT 18.9 375

FHRGHETRO DN EEITAIER 1L IR ATV DS
Rz :rob\f BlEY) T 250 ppm $EH5HED Fy fﬁfﬁiﬁﬁbuﬁﬂﬁ%ﬂi)m DB
M X D MR R ITBLENY) C 250 ppm Kl (P & : 15.4 mg/kg
%Emﬁﬁ\P%.ﬂﬁm@g%Em%ﬁ F1 4 - 16.0 mgrkg AHEE/ H AR,

7=dDT, —

F1ﬁk§2

18.9 mg/kg (A H/H Kiwi) . VB Tl
D BRI T DT, BB IR D

EQAY S s NN IR AT

NSy
EHETH S 500 ppm (P : 30.9

mg/kg RE/H, Pl : 36.2 mg/kg (KE/H. F1 : 32.0 mg/kg (K&E/H, Fy i :

37.5 mg/kg KE/H) TH D LE 2 H 172,500 ppm &5-HE DT
Wt C AR |

LH R EEN,

JEBR O DOENNERD HNT-D T, ZHHRelC X9 2 M EiT

250 ppm (P #:15.4 mg/kg K/ H , P iff: 17.5 mg/kg {RE/H | F1 #:16.0 mg/kg

14

KE/H, F1l : 18.9 mg/kg KEH/H) ThHrEEZ LN, (1)
&1 2HAERERAR (v b)) TROON-FHMR
X PRI BloF I Fe
R i i HE i
3,000 ppm - REH I - RE SIS
- bkt BB AR | - Ak B D
< INIFRR DM | - /NIRERR O 28
[¥ETE 185,
- KT cZREIERT
= - A& RBORA
i - JPBLEE SN
) - EEIREE N
- TERE
500 ppm BRI | 500 ppm LA TR | - BEREHM B
Pk PEFTR72 L - Bkt R | - R D oEN
250 ppm 250 ppm #EMEFT - AREHINPNE] | 250 ppm BT
PLE R7e L e L
- 3,000 ppm
%; 500 ppm AT R 72 L AT R 72 L
PIF
W
S FLIREMWMIN 5B oo l=z720, R 23R EET,




(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,
AFABRIZBN T, WTNOEGEORENY) L ORI b i 512 BEE L7
PERT RITRE O B2 o 720 T, MM E I RE K OR 2 CAGRRER O & &
100 mg/kg (AH/H Th 5 & & 2 bV, BAFEIEITRO bz, (BRI 1)

(3) RESHER (Sv M)
Wistar 7 » b (—#EE 25 ) O 6~15 HIZ5@klRA (1,24 NV 7 —
JL 0, 10, 30 X UF 100 mg/kg KH/H) &5 L T, FBABERRD I S v,
100 mg/kg R/ HEGRIZBWT, BB CHERERINIS], JH R CIERAE L
DHERENRD LNT-0 T, EEMEEIIREY &K O IE T 30 mg/kg (K&E/H T
borEEZzbNEZ, (BRI

(4) RESFHER (Sv )

Wistar 7 v ~ (—#f#f 25 ) OIEYR 6~15 HIZHAl#E D (1,2,4- Y 7> —
/b0, 100 KO 200 mg/kg (RHE/H) #45- L C, FAEFBHRBR Ef =iz,

REM Tl 100 mg/kg (RE/ H DL LB GRECIREREMNPH (100 mg/kg A/
HCTIIEEZERL) BN bhiz,

JE R CiE, 200 mg/kg RE/ H & 58 T4 72 0 OALFIR YLD | 100 mg/kg
KREE/H DL BB GEE TR R N O E B 0RO i, £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 MaE R, BE, BRI E D 100 mg/kg IR/ H AR &5 2
BT, (fBH’é 1)

(5) RESMHHER (WUF)

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

45 mg/kg IR/ H & 5EEOREMW) CTrX, 4E4E 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
KOG RE KHE) DERD i,

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 PRI - i h5E (EES
Salmonella typhimurium
(TA98.TA100.TA1535 10~5,000 pg/7" V—F (+/-S9) it

1HIFZEIR TA1537 1)

ZHAER | S.typhimurium

, (TA98.TA100.TA1535 100~7,500 pg/7° V—=F (+/-S9) e
n TA1537 ¥k)
vitro — N
Ml s | LT T AR
FeoNE (Hgprt i&151)
Yu e
j%gﬁxﬂ TSy by osER 10.8~691 pg/mL EYus

1E) +- 89 : MEHEMALRFAE TR OFEFET

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 783 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 UCKIEEEL (2006 42) & Hlz, HIEICBET 2 B8
MR ERE L, (B 2)

KAEEMRE (I-2.] 1. N 7Y — % U0 CEH#ZLEZHO (BLF T4C-
RUT Y VEERR] LD, ) BV TR S iz, BORRIREE K ORI I,
FRCWT D BZRWGEIE b U 7 — VERBR AR U 7o, A1 53 A W PR B O i
FEMEFRTHAE 1 L2 IR STV D,

1. EMPRREREER
(1) 5y r®

SD 7 v b (—HEMERES 2 D8) (2 14C- R U 7Y — LEE#E % 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 REF LANITIZ & A L3t < Tz,
TFHPEMR B IR 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 — AMHEEITRO b7e o 7o, 514 168 RO R RN G | 1ZIERE
DIt 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
NU T Y —AWEED T v k& T AR R Y i < T,
FERIIFR 13 ITRENTWE, (B 1)

x13 [ESHHBREE ()7 V—)UEEL)

Py E4% LDso (mg/kg {AH) e e
i i FE p . BRI NTIEWR
_ R IR, RRERZE . 326,
g SD 7> ¢ >5,000 >5,000 g L BA
. Ry 71_ b b
FEME-ES 3 T BTl 72 L
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3. EEMSEMHHR
(1) 4APHESHSERE (v k)
SD 7 v b (—HEMERES 5 VL) 2 HWiREE (MU 7Y — LFEEZ : 0, 100, 1,000
SO 8,000 ppm : FRKTFEREITR 14 ) & 510 L5 14 H I aMEFEMERER)N
S/ TRV g Wi

x4 AEEBSUHSHEER (Sy ) OFEHBRFERE
58 100 ppm | 1,000 ppm | 8,000 ppm
R AR E |k 10.6 103 788
(mg/kg AE/A) | 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 A 7o e R S 3R 23 S8 S 7=,
FERIIR B I RINLTWDHEBY, T XTRETH-T2, (B 1)

& 15 BnEtEABREE

AR P JLVBRYR T - $ 5 & IS
S. typhimurium
. (TA98., TA100.TA1535
et N
f{gjﬁ TA1537 KE) 20~5,120 pg/7" v-h =Xin
PRI FEscherichia coli
) (WP2P., WP2P uvrAd ¥k)
in
VILro | Y& 7~ 2. 7 bk
fgi%f =AY oNERE (L5178Y) | 0.0801~1.27 mg/mL (+/-S9) E3
52 FR AN
Y oA
j%%ﬁg” Tle Ry v NERAIA 0.318~1.27 mg/mL (+/-S9) =3s

1) +- 89« EHTEMALRIFAE T R USEFFE T

I-3. [FITP7V=LT75=V]
JMPR &k} (2008 4=) K UKEEE (2006 4) % &2, FlEICBEd 5 Eaf5
AR ZEE L=, (B 2)
AFEEMAR [DI-3.] X, FU T Y —LBED 3N KNS5 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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720 AN 5 R M O BB RS AR RIAE 1 KON 2 [ EN TV D,

1. BPERRNEMEER
(1) v @

SD 7 v b (—BEHERER 4 VD) I UC- N U 7Y — T T =% 0.5 T 50 mg/kg
(RECHLERE D85 L, SR EM R E i S 7,

Feh1% 24 BRI CIE L AL (M : 96.1~97.7T%TAR. M : 92.0~99.0%TAR) 7%
PREICHEE S v 7e, 5% 168 RFF o #E PRI =1 3~T%TAR., PR H~DHE
1% 0.5%TAR Kiii TH -7, 0.5 mg/kg IRELGRETIX, BG4 168 IFfE] THL
MA~OEEITRO H5NT, 50 mg/kg (REEGRETIE, FICHFIR, Bl &L Ok
12 0.022 pglg LA T80 T2, RO EERNIREND ) TV =1 T T =
T 86%TAR B L T-, FRPIZ 2FEEORB A S, ThEhin
I 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 OHEF D 1~2%TARIZ RV 7Y — LT T =V
THY . RIPD 8~19%TAR K EHE T D 1% AL 7 £ F/LiHEMR (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 Il TIRHIZ 87.4~97.4%TAR HEi: <41,
FPIZI TG 168 FFRE T 6~18%TAR HEillt &7z, 5 168 HHE[114 D fHfk
FRER R R 1K o 72,

T/, AR THE LN P &2 O TR TP OREWIEE - BRI £ S
iz,

PR D 82~93%TAR K N HEEH D 1~2%TARIZT NV 7Y — LT 7 =T
HY . 13~30%TAR 1Z7 & F/LFHEIR (MNacetyl-D,L-triazole alanine) T >
e, (=H1)

[KHEMEE L]
[P 5. 168 H % OMARTEZIEE ] 1% &5 168 BiE#% ORI EE ] Tl ?

—ZM 1 (JMPRFHIE) ZEEL, EELELEZ, (FHHR)
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2. [EEHRER
N)T S —=NTF7=0DFy s R~ A%z Fni-2th el e S -,
FERIIER 16 ISR TWE, (B 1)

x16 [ESMHHBREME (RIK)

B LDso (mg/kg (&) - .
5 FFE pm p” B SN T ER
) _ SNE, BER, MR YA, E
Wistar 7 > b ~5.000 ~5.000 i
Y 7_ 9 ) B/
FEMERES 10 [T -l L
| Wistar 7 v k
K NI > 71,
pEHEREA 5 T >2,000 >2,000 SEAR L OBl 72 L
NMRI <~ 77 X
=L N 7,
R 5 >5,000 >5,000 SEAR L OBl 72 L

3. EaEMER
(1) 28 HEESSHEER (v k)

Bor'WISW 27 » b (—BEERES 20 PU) Z AW =s@diltn (MU 7Y —n7
7= :0, 25, 100 XU 400 mg/kg AE/H) 52X 5 28 A MM EMR
BN FEhi S av7z, —RESS 10 PCiX 28 H o REIERBRICH W b7,

400 mg/kg RH/H EHHEOME Tl F IRFE & Y Cre DO TR DK T
INFRSD B AVTZ DN B Mg oD 5 BRAR R 7 A AL M OMth, oD i it AE AL A 22 IR B
Nigmolo Z ENBEEFTR L IIB L o edo7-, £7-. 400 mgkg {KE/H
P& G-HE O M THT s K OB EBHE NG B2 23 IR B AR S RO A ) OV
TRAACHEIC AT D S o= Z L inh, BT L IZEZE 2 bR -T2,

Be G B U 72 AT SRR O DR Do T2 D C, MEIEVE R I MEE & b AR
DfeE 400 mg/kg (RE/H THH EE 2 bz, (1)

(2) W0 BHESRMSHERER (Tv F)
Bor:WISW %7 v b (—H#EERES 20 JB) 2R W=iREE (KU T Y — 7 7=
> 10, 1,250, 5,000 X% Tr 20,000 ppm : MIAEREIZE 17 2R) KE5ICX?
90 H MM AME R ER 23 52t X A7z,

F17 90 BREBEAMEMESHR (Sv b OFHREERE

B HRE 1,250 ppm | 5,000 ppm | 20,000 ppm
R ERE | K 90 370 1,510
(mg/kg (AH/H) | M 160 400 1,680

3 AHILEHEBALEREL VD,
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20,000 ppm #HGHEOHMET TG, Bil X OMLHFIRFEREN, £7=. 5,000 ppm LA
EEGEEOMET TG WA EIZED L2, ZIEOREN/NI N &, —@Eo b
DIE o7 & R OEEEMIMHENIZER T2 DO TH o722 Eonh, mERTA &I
EZ IR0 T,

AFRBRIZE VT, 20,000 ppm #EEGREOMETIRERININHI 23380 S, M Tl
Fe 5T BE U 7= BT RITER O bR o 7o DT, R EITMET 5,000 ppm

(8370 mg/kg RH/H) | METAZER O & H & 20,000 ppm (1,680 mg/kg {KH
/R) ThdrrEZOLNE, (BR1)

(3) 2 AMESHEHRER (Tv ) <3BEHD>
Bor:WISW %27 » & (—#HE 10 8) ZHWEEHK (MY 7Yy —AT7F=
0. 3,000 %0* 10,000 ppm : £FZ41 0, 448 T 1,490 mg/kg RE/HIZFHY)
FeHIZ X% 2 AR A MEREMERER N e S T,
e G B U 7= B AT IR O D)o T2 D T, MM EIIARBR O K&
=T 5 10,000 ppm (1,490 mg/kg (KH/H) THHEZEx b, (B 1)

(4) 90 HEEEYEHEER (1 X)

E— 7 VR (—BEMERES 4 V8) 2 I WTRBEE (R Y 7Y — 17 7 =2:0, 3,200,
8,000 & X 20,000 ppm : MIAEREIIHR 18 &) 52K D 90 H A
PERRBR 3 26 X7z,

20,000 ppm $&5-EEOME THREHIMINE 23378 AL, HETIEEGICBEE L7275
PR RIERR O B> 72O TV BmEEEIIHE AR O R EHETH 5 20,000
ppm (850 mg/kg {KE/H) . T 8,000 ppm (345 mg/kg A&E/H) THHL#H
bz, (1)

& 18 90 BHREBEAMEMEHER (/1 X) OFHREERE

e 58 3,200 ppm 8,000 ppm | 20,000 ppm ‘
TH MR RE | 144 322 850
(mg/kg RFE/H) | M 150 345 902 |

4. EEHESHRER
(1) 2 HHKEEHRER (Sv M)
Wistar 7 v ~ (—#ERES 15 PE, i 30 VC) ZFHWIREE (R T Y — 7 5
=1:0,500.2,000 % T* 10,000 ppm) 512 X % 2 HARBERGEER A FEhi S iz,
BHENW) TII& G ICBE U2 m e p AR b oo 7o, RE T, 10,000
ppm #FG5HED Fro TERESIIENGE] L RFEE R ERERD . Fo CRIEREEORD

PARBIIHEREDTZOORRTH Y . HEHHG 2 HE LENZ ENEBEEEE LT,
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SERO LT DT M BT B ClERE & L AR O EHETH 5 10,000
ppm (929 mg/kg KH/H) /L@W@’C 2,000 ppm (192 mg/kg K&E/H) Th 5
EEZ LT, BIRRRICH T HREIIRD N hoT, (1)

(2) 2HREEHER (Sv F) <BFEH>

Wistar 7 v & (—FEMER 6 DU, M 12 P0) ZHWZRE (MY 7Y —A 7T 7 =
> : 0,150, 625.2,500 % * 10,000 ppm) %512 X2 2 HAESHGER S £l X
iz,

BENY) ClrIf 512 B U 7= 3 ISR ey~ 72, 10,000 ppm $5 57

O IREY TIRIKENRD S, FEECIEIRZRITE B HDEEREO -0 T,
MV EITHE Y CHERE S bARARBROREHETH S 10,000 ppm (1,000
mg/kg (KHE/HS) | EEM T 2,500 ppm (250 mg/kg (AE/H) | ZHHARII )T L T
2,600 ppm (250 mg/kg (AHE/H) ThoHr B2 bhiz, EHR1)

(3) REFHER (Tv H)

Wistar 7 v &b (—#ElfE 24 D) OIEYE 7~16 BIZ5EHIFRE D (RIE : 0. 100,
300 K& T* 1,000 mg/kg RH/H) 5 LT, BAEFERR I Sz,

FEM Tl G BEE L s L IE o v o 7o, IR Tk, 1,000
mg/kg R/ H&EG5HCTH 7 SHMEMZEE B BIE X OV 13 MatEd LB, 300
mg/kg (RE/ A UL E#&GHE THR28E OB LB IEN RO b,

AR D EFEEEIIESY CARBROREHETH S 1,000 mgkg 1K
#E/H, IR T 100 mg/kg (KE/H TH D LB 2 bz, BATFEMHEITRD i)
ST, (W)

5. BinEHRER
NU T =T T = DR A T - DNA S8 35 K OE IR 22k BakBh . F
YA == AL AR (VT79) & AW I8 n 28R AR, ~ v ABRHESE A
i (BALB/3T3) % RV I EI#RAR, ~ 7V AR OF v A =— AL AL —
Z AT IMERRBR S S S T,
FERIIR 19 ITRINTWDHERBY, T _XTCREThoTz, (B 2)

x 19 EEFHEARNE

R W5 JLFERE - B R

DNA FE. coli

i | Emkm | (pol v pol Ar) 62.5~1,000 pg/7" b=h (+/-89) 303

" ARBEABIE D 2T, BEERE LI,
SCHRICHES < T B3R b 1 R EEIRR (M 3) . TR
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FRER SES JUERIR B - P 5 (EES
vitro . .
Bacillus subtulis N ~
(H17. M45 1) 20~1,000 pg/7 (27 (+/-S9) EYu
7 > MR 80~10,000 ug/mL (+/-S9) e
S. typhimurium
(TA98 . TA100, TA102. | 20~5,000 pg/7" V=t (+/-S9) it
TA1535, TA1537 £k)
S. typhimurium
\ (TA98.TA100,TA1535
e |2 e gk
@Jﬂ?““ TA1537 ¥k) 313~5,000 pg/7 v-F (+/-S9) EYus
Escherichia coli
(WP2uvrA £)
S. typhimurium
(TA98.TA100.TA1535 20~12,500 pg/7" v=F (+/-S9) e
TA1537 #&. TA1538 #%)
BIRFER | T v A =— AL AF—#ll | 500~10,000 pg/0.1mL in water e
LGN fi (V79) (+/-S9) =
BIZFER | T A =— AL AX—H ] N
A ¥ (CHO) 500~10,000 pg/mL (+/-S9) Ak
AR B A | ~ 7 ARRHESE R : o
i (BALB/3TS) 62.5~1,000 pg/mL (+/-S9) 2V
NMRI < 7 & 8,000 mg/kg A .
(PEHRB) (HA[ERE M $2 5-) =
in o CBCF1~w7 =% 2,500, 5,000 mg/kg A ~
vivo | R o) (PP At
(PEHRB) (HA[ERE M #2552 =
) +-S9 - RANEMALATELE FROHEALE R

Im.

[FUTYV—ILFRIEEY]

NFEILEREZ IS, BT Y = RIGEYOATEREFEEICE L TR bl A

P77,

1. ZN0aFV—IOREBESEEFTRICHTILF/ A U BRERBEEZEROER (/in

vitro)
SD 7 v F OEEFEIR (9.5 il ; B (1~3 1K) ) 27 vaF Y — i 125
uM # L <& b7 —/v% 200 uM OJRE T, ULFEHRED 7 )V a ) — L
N — L E2 O TTRER L, in vitro THETTTEIED MBS S iz,
RLPR 48 WFfH#&IC, IRpisE0ERE, BHER . BHE KO OREEW o

(B 4~T7)
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FEARMMDBE STz, ¥ b7 — VLB O E ORI I BB L R ThH - 7=,
7P — VLR CIIBE R OF BB R bivie, Tt — VRO
¥ R 7= VORI TIE, REROAERBORRD B, 7 a Sy — L
MALERE TR BN BEEE ORIt 5 2813 o T,

Fo, BERRICBT2EFEORERIL, LY T — VR TENE
2. 7% M 0.0% TH->7=D ’ﬂb“( TV — VAR T 72% CTh - 7,
TN aF =BT 5 REIIEICE KO HES ISR b, Traty
—w&Uvb7—w@ﬁ%m@ﬁfi\7»:%/~w$@ﬂ@ﬁfmwgmtﬂ

AL & WHEA S O B DR AR LT-28, B85 & DI E O R AERITEB(L L7
N T,

ALER 60 WEREI A2 IS It D E Y ta M T oA, 73T — VALERRE T, PR
FARZAEDRFRD BT, 7 aF ) — )V RO b T — b OOF I RLBLRE Clidoc FRRE
ERIETHoTo, (ZPE4)

2. 35 AV—ILOIVRAERVC=D M) EOREREIZXT 5/ER

N T V= IRIEAETH D X T r Y —b (CYP26 BLEA) #HW T~ T AR
L O=T N RO REF KIS T H2ERABBRF SN TWb, B4R & Thxl REA
D~ 7 AR(9.5 Bilin) & AW7= U 7 v X A4 A PCR OFER, Thx1 KM D CYP26b1
KN CYP26c1 DFEBLEITEF RN LA~ ThD Lz, £/, MHEEIE (9.5~10.5 H i)
% W= CYP26al. CYP26b1 KX CYP26c1 @ in situ/~xA 7V XA B — 3
AN T Y, Thxl RIEFRD CYP26al, CYP26b1 KN CYP26c1 DFEBLILE
AT LT L,

X T — )L LRt 24~48 RS S N-=U U (A7 —Y 10 T
14) Tix, BEEFEHEO KB, NER, RBEHEDOH O R OMHIES ORI, AR K
B, DB ER . DIERE BRESENRD b, IS 0RE D% L Thxl X
BRI O~ T 2L OMRBEIZR VT ) A VR T S R CRIAEE ST,

2 a ) — VB LT IRIZEB W, VT A VER A REESR D Raldh2 D% EL N
EH LU, F720 VF A4 VRV L72IRICEB W T, WIRZER O IRZED  Hoxbl
DIEBINFHEHE ST,

Thx1 K~ 7 ZZET 5 CYP26 g DR R LEORK RN LT/ A Vi
2 &> TR S D IERERAO BN, Thx]l OMRERFAOBRRIZEST D
EDIGRM KR SN, (B 5)

3. LF/ A VBOMERKEICET 5 CYP BREMHDIER

C57BL/6J ~ 7 ZDIFR 9 HIC LT/ A U EiERZ5&fRc 0 (0. 10, 25, 50 &Y
100 mg/kg KE/H ; Z£41 0, 29,000, 72,500, 145,000 }2 Tf 290,000 IU/kg {4
H/FICHEY) &5L, 1, 2, 4, 6, 12 KT 24 FFfZ IS L ONMSE 2560, #5 L
IHIER 18 BIZ & & L CHRIRZHH LU, BHEEE L O R S SR I S Tz,
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SHE A RHR 1T 25 me/kg (RE/ A UL ERGH TR v, HEICHBE L TEF O
FRRENHEML, THEAPOBREOCKEE N AEIZHEM Lz, DiEOREIL 25
mg/kg RE/HLL EREGRECRO DLz n, FHEE LRI IEORERIK 25%
T HEAMBEME ISR TE 22 o 72, 50 mg/kg IKHE/ H DL_E# 58 T/NRERRIEFE 3

100 mg/kg AH/ H & G-HE CHREMR, UXHIEL WO GO bivle, (&
& 6)

4. M) T7I—ILRBRERICKIHEREFZERER

c U7 — LR AL EWIIT > A D In vitro 5535 U CTIEFTTEMHAER 236 1 |
PLEEMED N Y 7Y — bSO TEMEER IR D CYP FHEICRE L, 3R
BIX, SNRVED trans VT ) A VIERBICL DL LRKETHDL LB BT, Bl
BEINTZHENLVT /A VBORBICID2 O MO THEUL T\l b, b
F ) A OB G- 5 E D CYP26 BEZETEMEN N U 7 — LS L
L, VF A B K DB IS RIS E LI b D LB X b,

(ZHT)
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V. &

ZRICFE T =& 2 HVWT, M 7Yy — L REKoLmERHYwTHS 11,2,4- k
Vryy—n, NI TY—=ATIT7=KONN) T Y —F ] 1250 T JMPR KTY
KEDN T i REE R LI L 2 A, BN EEEE S EEEMEES T
SR LTEERHI 272 b D LT E 2720, B A TH LI TV DRI RS £
EOOLNTHDTHY, MU T Y — IV RERELFT HEEDOSZER L L TIIFI
FRECd D & HWr 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 FERLIANIC
T & A ERHEIE S e, EERYRRREITIRT T, BINERIT V< L 80%TAR
EHEE ST,

KFRBRAEEND, 1,24- NV 7V — L5 WAL LT, FITHE (TR
= ZUME HEstEERED) | %Eiﬁ'bnﬁﬂﬁ%ﬂi)) &’)Eifwlo 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{ﬂv) /INIRERRR D ZEMEIEEAE.. ARAH AP ARAE S

MENED b, Biamit mn\&) Sy AWAS IRV

N T — VT 7= %EIC %ﬁiﬁk U CREEINENHI 235388 AL 23, BhH
(ZXPT DR AT i&U\th@: O BT,

MU T Y = VEERR B G BV T, ﬁ%i@t B D ITEREELE O, I

TN T,
2 FEAMAR BE O RIS 2R M OV SRR I 31T D R EE IR 20 ITRS TV D
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x20 BFHRICBITHES

HE (1,24-rU7J—))

MM (mg/kg (AHE/H)D

. Be b
DPIFE | B R EATAS
(mg/kg R HE/H) JMPR EPA 3 P 2 A
Z . k|90 HE [0.100. 500 . |%E : 37.9 BERE - 38 1t 87.9
fatE 2,500 ppm M 54.2 M 54.2
% M R K 0.7.8.37.9,
B 212 WERE - PREE NP | MERE « (AR EE NP | fERE < (R EEH ]
M . 0,102, & %
54.2.267
90 HFM |0.250, 500, |H : 33 MERE - 16 ;33
fAaME 3,000, M 41 M 41
M f% #1,000/4,000
e ppm | MERE - AREIGINNGI | #ERE - TSH A% | MERE : (R S nm i
10,16, 33, | % e
183,210
e : 0.19.41,
234,276
2 % 10,250,500, BHEMW BlEY BlEh
2 5l 3| 3,000 ppm* Pt — MERE - — Pt —
B L P . — Pt —
Pt : 0,154, |Fuilff: — IREh FilfE . —
30.9. Foiff . — MERE - 19 FotfE . —
189
P : 0.17.5. |HEW ZHEE - 15 IHEh
36.2. P : 30.9 P % : 30.9
218 P i : 36.2 BEhw P iff : 36.2
F.i 4 : 0.16.0. |F12 : 32.0 Wk - A ER N | Fa i 2 32.0
32.0 Fi i : 37.5 il B B Bk | Fa M - 37.5
F. M - 0.18.9. 5
37.5 BENY) HEW
M BERS N | VEEhY - IREED ., | SRS HN
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