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1.

3.

BREXROMEOHME

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

& . B U T — LR

gi4, : Triazole acetic acid

4 s NUTY— LT T =

#4, : Triazole alanine

. {24

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

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

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

aFX
1,2,4- 8 7> —/L : CoH3N3
MU T Y — VEEEE © C4H5N30:
N7 =T Z = : CsHsN4O3

. BFE

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



5. BERX

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

1,2,4- U7V —)b N U T — LR NI T — AT =

6. &

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

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



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

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

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

1. BPERNERGER
(1) v k@
SD 7 v b (—REMERES 2 JC) 1 4C-~ U 7Y —/L% 0.4, 48.8, 865.7 mg/kg
RECHERE OGS L, BEPNEM R E i Sz,
F 5% 168 IFRIIZH81T D IR K O P RIIR 1 RS TV D,
1,2,4- 8 U7 — /U300 S 4, 24 FRRIDINICIZ & A E3 Rt ST,
W1, PR R SR K OSERRR R R 507 &b 80% L HEE STz, (R
1)

x1 BRERI168FREICEITARRUVEDPME (%TAR)

Beh B

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

(2) 59 +F@

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

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

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

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



&2 ®REZRBERICETHRRVERHRIE (%TAR)

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

Fo, BEV=a2—LVEFHALZSD 7 v b (RS 400) (2 14C-FU TV
—/L% 1.0 mg/kg RE CHIIR XX+ FEIGNES L, B RN TEm ek 23 S5 <
iz,

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

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

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




x3 FtsUHBRBRE (RE)

% LDso (mg/kg 1AH) - S
o Hhiy Rl m ™ BlE S UTIEIR
SD 7 v b 5,000 mg/kg KE K H5HET
I 500<LD50<5,000 B -
P PR, MEIRFEE . —RRBED
i Wistar 7 v k 650 Leso | ML TSR
—FEMERER 15 T ’ ’ 1,250 mg/kg KELL E&E
FETIET A
~ A . .
3,650 S LT-ERHC T # 7 L
(MBI OVC R ) ek
A/ . .
666 SR LU T-ERHIRR# e L
(PERILR DT ) FHcE
P, MR PR —BREE D
; 5\ HE i V4
W1star vk £200 3.130 AL, EEAT ST RIEAE ‘
— BEIMERESS 5~20 L 2,500 mg/kg RELL B G-RE
TIELH
3952 JEANE, B O R, EE
R WEH . Hz X, IEK,
Ygfg ;g 200<LD50<5,000 e, HE, WKOH, fRH
g 2,000 mg/kg UL 4 5RETA
HIFE T
Wistar 7 » b LCso (mg/ m3) ; o
SR LT ERHC R
WA — MR 5 U 2,050 mg/m3 LR L
NMRI ~ 7 % . .
3 2By 2 3 AN
B 10 I 2,200 mg/m L7=&rhcit# e L

3. BB+ REITXT HRIFER U R IERBREEHER
1,2,4- 5 U7 =D NZW 7% F 7= BRI & OV i R e s s i
ST, EORER. IR U CHEOIRAITM:, BB I3 L CREE O RIITR TN GR
Sy
Hartley E/LE > & HW 7 ZERAEMERER (Magnusson&Kligman %) 7352
i S A, RIZEETH- T2, (1)

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

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

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

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

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

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

B EHTRD DN BmEIT AIIER 6 ITRSN TN 5,

HED 2P G5HET TSH OV 23D Hu725 (500 ppm A ERGRETHEZED
D) . Ts KO Ty ITEGEOEET R <. FRBIREFT RO e ho7c 2
Erb, BHEFHERIIEWEEZ O,

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

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

11



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

B5RE

I

i3

1,000/4,000 ppm

3,000 ppm LA |

- R E NI

- TG K OVRERBE

- MEMRZE

- Jibdt et B m )

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

- BB K OV E S E S &

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

o /INIRELRR D ZE MR/ A

- REE GNP

]

- WIRD S fa st

- e o E R B2

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

- TEEhE K O E S E ) &)

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

o NI 0D 2 M B AT

500 ppm LA T

mEAT R L

IR R L

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

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

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

x1 28 BRIEZ[MEFMEHER (YVR) OFHREERE

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

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

(4) 90 BHESMSHERER (TVX)
ICR ~ 7 & (—REMERES 20 PT) & MW 7-iREE (1,2,4- R U 7> —/L : 0, 500,
1,000, 3,000 X% TX 6,000 ppm : fAEREITR 8 &) &HIZX 25 90 HH#H A
PR RRBR AN i S Tz,
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x8 90 BRIER[MFMHAER (VX)) OFHREERE

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

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

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

K9 90 HEER[MSMEHAER (YVR) TROON-FHERR

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

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

1,000 ppm LA T | BMEAT R L

5. £ERESHERR
(1) 2 HKKESRER (v )
Wistar 7 v b (—#EMEHER 30 IT) & AW 7-iREE (1,2,4- R U 7> —/1: 0,250,
500 & TX 3,000 ppm?2 : MAEEEIZER 10 1) K512 L 5 2 HABSGRI E
M S 472, 3,000 ppm & G-HE Tl Fi WEMW D+ I2E oo Tood, Figl
Hf1E 250 K T8 500 ppm 58D R Tz,

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

13




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

FHRGHETRO DN EEITAIER 1L ITRS ATV DS
AFABRIC z‘ob\’C BB T 250 ppm K 5HED Flﬁ&ﬂd@tﬁﬂﬂuﬁﬂﬁﬂ MFRD B
FEIT R B MR B B EM C 250 ppm A3 (P - 15.4 mg/kg
M@/Hﬂ%ﬁ%\ P i : 17.5 mg/kg R/ H Kf. FilfE : 16.0 mg/kg R/ H AT,

7=dDT, —

F1IH3EZ

18.9 mg/kg AH/ A AT | REWTI
D OIS T-D T, HEMERIIARRO 5K

IV oAz

BWTH AN
EmHETH 5 500 ppm (P X : 30.9

mg/kg (AE/H, P : 36.2 mg/kg (KEH/H, Fil : 32.0 mg/kg (KE/H ., Fq i :

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

MECEAREI . BERH O OB FED BT DT, BHHAE

RN,

(RS BRI S

250 ppm (P ##£:15.4 mg/kg RE/H P Hf: 17.5 mg/kg A/ El . F1/:16.0 mg/kg

KE/H, FilfE: 18.9 mg/kg (AH/H) ThDH EEZ LN,

(&M 1)

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

/FLIREMWIN 212G oNnh ool B2 R EE T,

14




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

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

(4) BESHEER (Sv )

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

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

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

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

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

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

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

FERIIR 12IRENTVD ERY, TRTRETH-T, (B

x® 12 BoEtaBRHRE

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

1E) +- 89« HHEMALRAAE R OFEFE T

7. TOMORER
(1) TR MOFVESR
1,2,4- 8NV 7Y — VDT A ha s U ESRICKTT AREEL R T A0, Ty
N PRI BRI 1,2,4- N U 7 —/L % 105 mol/L TR L. 37°CT 48 FFffE5#
%, TANTUL—NEORNT 0 RATa oRNHIE SV,
FORER. 1,24 N T — M E T e X —BIEELES R o, (B
fE1)

(2) Sy FMEERRBRZAW: /in vitroSBR

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

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

AFRERIZ BT 5,000 pmol/L WLBERE CRREE 7o R BIEN RO b Tz, (/1)
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I-2. [F)7YV—ILEE]

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

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

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

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

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

x13 [ESMHHBREE ()7 V—)UEEL)

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

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

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

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

& 15 EinEERBRHEE

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

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

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

1. BPERNERGER
(1) 5y +@®

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

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

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

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

(2) v +@

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

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

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

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

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

x16 D[ESMHEHABRME (RIK)

P 5% S Llf)ﬁéo (mg/kg‘ {KE)

” Bl S gER

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

3. BRMEEHER
(1) 28 HHESMESHERER (Tv )
Bor:'WISW 527 » & (—HEMERESS 20 PT) 2 HWcmidilkn (R 7Y —u 7
T = :0, 25, 100 X1 400 mg/kg KH/H) 52K 5 28 0 EMEREMER
BN FENE S a7z, —HES 10 PCiX 28 H o EERBRICH W BT,
400 mg/kg AHE/ A & 5-HEORE T RFE & Y Cre DI NI JRIREE DK T
MR HAVTZ DY, BHR OB 00 A K OMth o IR A I B L IXER D &
Mol EnLEMEFT R EIXEZ bNRo -7, F72, 400 mg/kg {KE/H
B 5 REDOME T M O LL B R SHMASERD DT A3 ., JREAAR P A0 K OV
WAL ZBLITRO bR o722 e, AT R EIEE 2 STz,
B 5B U 72 BT BT O DI o T2 D T, MM R IR & AR BR
D & 400 mglkg KE/A THH EEZ2 DT, (B 1)

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

& 17 90 BREIBEAMESEHGR (v ) OFHREKERE

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

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

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

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

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

(4) 90 BHHEA[MSERE (4 X)

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

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

& 18 90 BREBZAMEEHER (/1 X) OFHREERE

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

4. HERESHESER
(1) 2 HAREHREREE (Tv )
Wistar 7 > & (—BEMES 15 PE, 1 30 V8) ZHW2REE (R 7Y —A 7T Z
=:0.500, 2,000 KT} 10,000 ppm) £ 512 £ 5 2 HARBGERAER 23 I S hv 7=,
HENW) Tl BB U2 3T ISR O b e o7z, IREIMTIE. 10,000
ppm & 58D Fio THREE NG L ONFEIE R E &R, Fo, CRE R E&ORD
MR BT O T, MEEME I BN Tl & b ARBRO RS HAETH 5 10,000
ppm (929 mg/kg IAE/H) . [EE# T 2,000 ppm (192 mg/kg (AHE/H) THD
EEZ LN, BHERICKT 2R BT O o, (B

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

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

(3) RESHEER (S )

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

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

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

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

& 19 BoEtEBRHRE

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

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

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

1E) +- 89« EAHEMALRAAE N R OIEAFE T

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

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

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

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

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

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

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

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

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

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

3. LF/ A VBORERKIZET S CYP BERFMHOIER

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

SHE AT KR 25 mg/kg RE/H DL ERGH TR O b, HERICHBE L TRFE O
RENSHEML, THAOCOEZEEOREEASARIZHEM Lz, DIEOREIL 25
mg/kg RE/H U LR ERETRD D=2, FHEL L EFIBEORAELRIK 25%
T EFEREMEIIMER TE 2D o 7=, 50 ma/kg R E/ B DL 358 T/ NGERRIE TR A3
100 mg/kg {RHE/ A B 58 CRMAR, XITHIE R OWIROKIE AR bz, (&
i 6)
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4.

FUZYV—ILREBEHICKSHEREFRER

U T = VRAGA T S D in vitro BRIk U CHETTTRMIAER R H 0 |
PLEEMNED N Y 7 — b &M OMESFEMHEER 3R CYP BHEICBIE L, 3k
BI1X, SMEVED trans VT ) A VERERFBRICE DL DO LEFRIETHD EE X LN, Bl
BINTRENLT ) A VBROBRBIZED O MO THE L TWaZ b, L
F ) A OB 5T 2R E D CYP26 BERIEMEN U 7 — b EMIZ L Y
Bl L, VF /A VBRI L DR AGRRRICHBEMNICEE L b0 B 2 bz,
(R T)
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V. £&6

ZRICET B2 HNT, M T Y — L REKoLBERHFYTHD 11,24 F
V7Y —n, NITY =T IT= KO T —LE R (250 T JMPR KT
KEDT o T2l R AT L2 s 2 A, B LEZES T, 2R LT
T3 b DL ITE RN, BIRETEHEONTWARIFERIEANE Db D
THY, N7 Y= VRERELFMT HEOSZEE & L TUIFMHFRETH 5 &
Wr L7z,

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

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

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

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

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

HE (1,24-rU7J—I)

o B b5 M B (mg/kg (R E/H )Y
Bl | R (mg/kg K/ H) JMPR EPA BN EETRES
S |90 Hf |0. 100, 500 . |% : 37.9 e - 38 1t - 37.9
AN 2,500 ppm M 54.2 M 54.2
m Pt HE:0,7.8,37.9,
Bk 212 S A+ S EE BN | BUEEE « (AR EE B DB | ERE - (AR EE HE N )
M 2 0,102, e %
54.2.267
90 A4 0,250, 500, |Xf: 33 M - 16 % : 33
fAME 3,000, W ;41 ;41
fh % 7% (1,000/4,000
PEFBR ppm | MERE : ASEEH I | MERE - TSH 8055 | MERE - (R EHhnHm )
10,16, 33, | % E
183,210
i : 0.19.41,
234,276
2 £ 10,250,500, BlEM BENY) BENWY)
2 5E 74 (3,000 ppm* P — MEREE - — P —
B Pt — Pt —
P :0.15.4, |Fuifff: — IR &N Filff : —
30.9, Fiit . — MERE - 19 Fiit : —
189
P M : 0.17.5. |REHW BHHAE : 15 PRELY]
36.2. P % : 30.9 P ## : 30.9
218 P iff : 36.2 BlEhY) P iff : 36.2
F. i : 0.16.0, |Fi% : 32.0 WERE A FE N ED | Fa i 2 32.0
32.0 F. - 37.5 il JER R B e | B M : 37.5
Fi M : 0.18.9. 5
37.5 BEW) BENY)
o FER - | \REMW - (RERD . | BRI
I - EAREOR D o ik BB | M SRR
T
IREY IREY
BT R U | BHERE - RER T T RS L
7% 4 72(0.25.100 RE. BBIE - 100 RE. BBIE 100
e
kbR RE, BRI RE, FRI

BT R L
(1 Tﬂ:/ EE RPN
72

TR L
(fEaFFEE L5 &
)
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