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EZ ©

N7 Y — VRO RKERERA THD D=2+ — P] (CAS No.
83657-17-4) (2O T, KGR Z AW CR AN M Z N L=, 5 2 oD
WETIZ Y 7o T, U A7 EEERI O | 1EIRERR (b~ N ORGEEI 7212
el &7,

PRI OB 1T, B isNIER (T > b)) L EEAES OKFE. R~ b
) EWRRRE, HAMERME (T v PR X) | BHEENE (fX) | BRI
MAEGFE (T v ) BRAUE (w0 R) | 2R (T v ) | B4EFEE (T
v RO HX) | BEEEETH D,

BEHEMRBROMEENS, v=aF Y —)L P FEICLAEE T, FIEE 8N
D) M OWTlE (EEHI, FEEK : 7y b, ~ 7 AR X, AFfiaZeiaql.,
JHRIAC HRIAEESE © v P RN~ 7 R) ICRO b, BIHRRICK T D8, BHE
PER OVERIZI W CRIE & 72 2 BIEFIEITEO b o Tz,

< ATI LK W RBAMENTED STz BAEMFITIEEREIEA 1 =X LT
HU ., FHHICS TV BEEEZRET D EILARETH D LB 2 b,

B FEARERE R D RIED P O R G E 2 v =2 — v P (Bt EW)
KON (B-(RIREREE LT,

KRB TR LN EEEREO O bR/IMEIL, A4 X2 AWz 1AEMEEFEERERO 2
mg/kg AH/AH THo72Z &b, ZTHEBILE LT, Z2ff 100 TERL7Z 0.02
mg/kg (KE/H ##FA— HEEE (ADI) & L7,

v=a)FV—)L P OHEROKESEICI D AET RO H D EER BRI T 5
EMED S bi/ME, 7 v b EAWERAERERBROEREME 5 mg/ke (KE/H
ThHY., BOOLNHTAIFREICKT S 14 hEORBFERINThH o722 &b,
IR SO TR LTV D ATREME D & 5 e tEIc ki 5 a2 B & (ARfD) 1%, Zhz
AL E LT, 24825100 T L7- 0.05 mg/kg AE L& E Lz, £7-. —fxDEMH
LT, 7y bEAWEAEERBROBENEE TH S 100 mg/kg KE % RHAL
& LT, B2 %100 TR L7- 1 meg/kg AE % ARfD L& E L7,



. FHERREROBE
. A&
T Al A

. BMESD—iE4
g . v=ary—nLP
4, - uniconazole P (ISO %)

. {4
IUPAC
s (B)-(S)1-(4-7mn 7 x2=)1)44-Y A FN-2-(1H1,2,4- S U 7 V' —)L-1-
AN)R B3 F— )L
44, : (B)-(9-1-(4-chlorophenyl)-4,4-dimethyl-2-(1 H-1,2,4-triazol-1-yl)
pent-1-en-3-ol

CAS (No.83657-17-4)
4 [S-(E)-p-l4-7mn 7 =) AF L ]a(1,1-¥ A FLzF)-
1H-1,2,4- "V 7 —)-1-= % ) — )L
34 : [S-(B)]-B-[(4-chlorophenyl)methylenel-a -(1,1-dimethylethyl)-1H-
1,2,4-triazole-1-ethanol

. AFR
C15H1sCIN3O

. AFE
291.78

. EEN

. BAROEE
1979 FEEFHRASHIZT L - T, OV Y COESEKBEIC LY B LEA %
IRT T =3 — LS S, 1985 AR TN E TEERGE A TS LTz, £ D%,



S DAL BAERAEE UL BILIEAE—H OB (d 1) (2K
THIENRRALP LRSI, dEEAROEN (80%) LEWEY =) —
VP & LTCTHREMNMTONZ, ENTIE 1991 F )RR S,

55 2 HUCIE, BT 35 < BRI GEAIER - b~ ) AR ERT

WD,



I REEICERLIABOME

KHEMHER [D.1~4] X, v=aF+ V=1 P (BH-(9K) LZDEMEKT
H 5 (E)-(BIE, (D-(OEKEND-(RIED RY 7 —VE 3 L& 5 LDkFEE 14C
THEF#HLZb0 (LLF Ttri-vCly ==Y —n P| | Ttri-4Cl(B)-(BE] |

[tri-14Cl(D-(91k ) K Ttri-#Cl(D)-(BIE) EvvH, ) WRICENENDO/LE
WD 7 = = )VERDRFE % 1UC TEH#H L= H O (LU T Mphe-4Cly ==Y — L P,

[[phe-14CI(B)-(R)&) . [lphe-14Cl(D-(91K] K l[phe-14CI(D-(AME) L5, )
Ze N T I S a7, A BEIR B X OV FE 13, RIS T D D3 2 WIGA TR B O
e (HEEHHEE) Nov=aFY—/L P OREE (mgkg Xiipglg) \ZHEL/-HE
ELTRLT,

W 3 F IR S O A SIS PR TR 1 ROV 2 IR STV D,

1. BMHRNERKR (v )
(1) %R
DR E
SD 7 v b (—#EERER 3 PE) (Z[tri-14Cl Y = 25 —/L P U [tri-14Cl(E)-(R)
A% 1mgkg AE (LT [1.]1 BT MEHAE] 2vwW)H, ) THERAKYS
L. P e IC O W TR S,
MmAE R ERE AN T A —Z 1T E 1L ITREN TV D,
[tri-14Cl 7 =2 ) — b P G RETIE, Tomax ZHERE & & 512 2~4 R C
B0, [tri-UClE)- (DA GHFICIE, Thax 1 4~8 I TH -T2, (BH 2)

K1 MBEHEYBEFH/ NS A4

B [tri-uCly ==2) Y — L P [tri-14Cl(B)-(R)1E
L]l Jai3 ki3 e i3
Tmax (hr) 4 2~4 8 4
Cumax (ng/mL) 150 140 790 460
Tz (hr) 22 11 5 10
AUCo-24 (hr * pg/mL) 2,730 2,280 10,700 6,940

QRN EE
PEHRRER [ 1. (4)] 1B 2 K ORTHESR OG5, RO 5% 48
BE ORI R X [tri-4Clv =2+ — ) P BEHETO R & 86.9%.
[tri-4CI(B)-(RIEE GRET L7 L b 84.6% L HEH SNz, (BIF2)

(2) 1
SD 7 v b~ (—BEMERES 3~5 L) [ [tri-14Cl v = 22— )L P [tri-14Cl(E)-(R)



R 3UL[tri-4CHD- (DR & O - L, RN A akBR 23 520t S Az,

[tri-14Cl Y =2 — )L P Z{EHE K Y 200 mg/kg AE (LLF [1.] i2BW
T IEHE] LvwoH, ) THERAOKREGEZ, W bEIE. TR ORI g
IR EN L b0, RAERET 1~8 RN, mAERE T 24 Bk
EEICEE L, 5~12 BRI O 8 T Lz, #&5 7 BRITER b @R E O i 6E
DR SN TH - 7205, IKHERET 3~5 nglg. mHEMT 0.7~
1.8 puglg Thovo, &5 7 B OMOMIBRIZI T 2B REREIXIZ & A ERHIR
RUTTHoT,

[tri-14C](B)-(RIK K O¥tri-4CHD- (R % K A & THIERR D 5 L 72551 Y
IZltri-4Cly ==Y — LV P #EAECTKEROKE LI-HEE. WIhb s
7 BRI A T OMEB TR SV BUNREIREEDY 10 nglg x5 2 L1372
-7, (B2, 3)

(3) K#

SAERER [1.(2)] ROPEHRER [1. (4)] TEHEONE-EEREZ HV T,
RgtFEE - BRI S iz,

[tri-14Cl 7 =2 F Y —)L P 2R & CHEE G U-BE, [tri-4Cl(A)-(RIA % &
M&ECHEIEE LR, [tri-4Cl()- (92 KA & CHEIR D& G U728,
[tri-4Cly == )Y — v P @ HECTHEIRROEE LR Otri-14Cl Y = =25
V=L P #EHETKEROELS LEHOWT BN TH, R, #EFOFHE
REWIX 0 VR SR COOH-E ([tri-14Cl(D)-(9 K 5-FEIZ 11X COOH-Z)
ThHo., H%5% 2~3 B TEPTIL I%TAR~45%TAR, R Tix 14%TAR~
57%TAR sz, &9 >0 FHEMRH#WILT V22— {k CH:OH-E
([tri-14Cl(2)- (1A # H-H: 121X CH.OH- Z) TH 1 | #H T 5% TAR~25%TAR,
JR T 0.1%TAR ~ 6.4%TAR ( [tri-14Cl(D-(S) 1K $& 5 B D W > Jg o T i
13.0%TAR) i Zdv, #H~OPEMEDIRP L Zhvo7-, RENDO T =)
V=)L PIFEFIZ 1% TAR~13%TAR et S 7228, JRFE~OHEMT Z < D>
Tholz, TOIENITHE S N=REWIE,. CC EE. Phenyl-OH-E, 1,24- KV
TV = Th o To, RGBT L > TR K OFER OIFTE L RITHE AN A B LT,
REHEH Z > M2 [tri-14Cly = a5 — L P K OMtri-4Cl(B)-(RiK %2 F 21
BHETROKEE L. 72207 v W OERLZEAHZ2EIZHOT v o+
BRI E L, Bt oREORE, EEE1To7, WT o B RZ RO
BHE LTy b TH, BB OEERHWIT CH.OH-E O 7 V7 v AR
(41%TAR~54%TAR) K ¥ COOH-E (5B%TAR~17%TAR) Toh 7=, JRF
121X COOH-E KT 1,2,4- F U 7Y — )3, #EHFZIIRE(bDOY =a)F Y — L P
DR S e,

[tri-14Cl v =25 —/L P K OVtri-14Cl(E)-(RK %2 F iU & CTHE&R 5
U IR, B, R OGEWIR B D28 b & B 5% 72 REfE & CTHIE L 72 /5 5.
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KE{DOD =a) > —) P, CH:OH-E, COOH-E ;T 1,2,4- 5V 7> — L3l
E LM i s, WTIhoREKREZRE LGAD, MlEE HF5H
Rt 13 ¢ CH:OH-E &% O COOH-E, &f#& T COOH-E THh ~7=,

ULEDFRNG, v=aF Y —/L P OEBWENTORBREIEIL, WTFhok
PEIR S 4- A FILVEEORIC L B T L 32— Lk & B LR VRO AR 7S T EE 2L
WL EEZ BT, (B2, 3)

(4) HEittt

SD T v b (—RBEMERES 3~5 L) (1 [tri-14Cl 7 = =25 — /L P, [tri-14Cl(E)-(R)
RS X[tri-4CHD- (k& 5- L, PR e S vz, [tri-sCly ==) >
—b P, [tri-“Cl(B)-(RE X 1 X [tri-14CH(D- (91K % Z L2 UK A & C LAl O $
'%u Lf:%itﬂ%ﬁmi\ SEARKEIE IS 30 BT Ee IR S, PEtt Sz, 5%

W T O BRMERS . HETRTIC 206TAR~42%TAR, #1112 55%TAR
~77%TAR TR I 44%TAR~65%TAR, #H1Z 35%TAR~53%TAR HEi:
ST, R ERPOIEEED LRIZE T OMZEILIALNTZHE DD, WT D
AbPEtEE AR 2 L% 3 BT 94%TAR~100%TAR HEit 7=,

[tri-14C] 7 = :ﬁ*/ —/)L P s HE CTHRER O &L L gRiEER T, K&
TEE LG EIzl R, Bt 24 FRROHEMEN B IR T L2y, & 5% 3
H Okt & (ﬁétlﬂ\ FHAH) 13 96%TAR~98%TAR Th - 7=,

[tri-14C]lY =2 F Y — L P #MHE CRER KL LI2Ga b, Jht 7 —
ITHER OB 5REEIFIERCTH o7,

REHE HHERE S ~ R Z[tri-14Cl Yy =2 )V — v P Eltri-14Cl(B)- (R K %= =
THEHETRAOBREG L, £72. 207 v O OEILEZIEHTZFIZHOZ v b
@+4?§ﬂ%m G LIEEZA BROBEETIIWT IO RMEARTE 48 H#F'ww

2RI 61% TAR~80%TAR A3 HEft < a7z, +fEBNEG L7-5G4a . 48
IEE LA O R FR & 1% 55% TAR~T76%TAR TH-7-, L= - ’C\ #EHO
PRI & A R o L s b L EZ BN, (B 2)

2. HEMEREG R

[phe-14Cly ==F > —/L P K Wtri-4Clv ==Y —)L P &Z/KFE (5fE : =2
B U) ROVINE (LFE: Bk 61 5) 12, [phe-Cly =aF Y — L P % h~ b (§
Fi : patio) X VY =2 (fLFE : Red Rome) (ZALEE LT, FEWIR PN E el 23 SE b
L&z, 2B, KL OINEDORETIE, [phe-4Cl(A)-(RIE, [phe-14Cl(D)-(91k
X% O [phe-14CI(2)-(R) & M OV T [tri-14Cl(B)-(R) & | [tri-14Cl(D-(9) 1K K Y
[tri-14CI(2)-(R R % =3Bk b ol S iz,

VNERRE, v=aF Y — L POGHEIL v=aFY—1LP LE-REDEFTHD,

11



(1) X7

T 2R AT 38U TR K OVK B BS3BR 2 S50 L 7=, SHKERBRIZ 365 10 5 /KA
AEHX, 0.8 mg/L KEHK D [phe-14ClYV == — L P X[tri-14ClV == F
— /L P ZF L4 20 g ai/ha O & CTHIFE 2 B REIRTNZALEE L 9 B 35 7% 12
WA L7z KGO B3, B E O 2 Avwiz, F 72, [phe-4Cl(B-(R) Ik
[phe-14CI(D-(91K, [phe-14CI(D- (R 1L[tri-14CI(E)-(RIRIZ DWW T & [RARIZE
BRONSENE S v, BORE iR & L CL Ml BB AR R OVBEIC E 24 25~43 nglkg,
7~10 pnglkg & O 6~14 pglkg O BRI EE DS S iz, KBRABRIZI 1T 5K
figadBHX, [phe-4Cly ==Y —/L P XWNtri-4Cly ==Y —)L P #Z %2
#1180 pg/L & te/KHRIC B —E AT A L 3 38 #1121 L 72 K Fg DARER K O
1 EE A N2, AKEPTRE DR 40% MM IRIZIRIN S v, TR S U7 RE A
H D 66%TRR~88%TRR NARZE(D TV =aF Y — /L P Thol-, SR
e LT, & hok (TKE, 7KZ) . 7 =/ —/L{k (Phenyl-OH-E.
Phenyl-OH-Z) . 7/ = —/L{k (CH2OH-E, CH20H-Z) . 77 /L' 78 > (A (COOH-E,
COOH-Z) . ZEr bl A F KOs -R#EY (CH:OH-Z, COOH-Z)
DHEER LB Sz, REmITTiI Y 6%TRR LT Th -7, BT, KFglZ
[tri-14C]lY =2 F Y — L P D 4 FED BMKIBREW O &% 4 512 L CTHKEA L
ToiRBR A I Lo, BUNRE IR & LT, RO B 5 420 nglkg, LK)
5 170 nglkg O ST HERLEE 25 ) S iz, M B ERTPICHERR ST AL IR L
KON DRIARD 126 uglkg KON 46 ugkg, 7 /v 2 —/U{K (CH:OH-E) KO
ZDRARN 9 uglkg & O 59 nglkg, = DEN7 AR (TKE) 2 S vz,
ZAFNG1T1,2,4- NV T Y — L OREERD 31 nglkg, REE K NZE DA
2 2 nglkg KON 27 pglkg b iz, (B 2)

(2) IME

AL A A O¥ERMIZ [phe-4Cl Yy =25 Y —b P XiXltri-4Cly = =)
— )L P &L= 0) 4 g AR LIZRIESENTHE L, LB 3, 7, 14, 21, 28,
60 HREICERELZEL H\\ =, 72, [phe-“Cl(E)-(RK, [phe-14Cl(D-(S)k
[phe-14CI(D-(R)IK, [tri-14CI(B)-(RK, [tri-14CHD-(E X iX[tri-14CH(D-(RIKIZ
DUWNT b [AERICEER DY Tt S A7, AE IR R O KRBT 44.3% TAR~66.0%TAR
ALERZEIZ 3 A L TR Y . FEALERIE K OFE~BAT L2 B IR E IX 2 i
1I%TAR U F CThotz, V=Y —)L PARER IR EbD T =a ) —)L
P (8.6%TAR~9.5%TAR) . i L LT CHOH-E DA (4.5%TAR~
5.7%TAR) . Phenyl-OH-E ®fa &Kk (3.7%TAR~52%TAR) . (2-(9 1K

(8.5%TAR~3.7%TAR) . CYC-4Cl (1.7%TAR) . Phenyl-OH-E (1.0%TAR
~1.2%TAR) . 7KE KO TKZ (0.4%TAR~0.7%TAR) . CH2OH-E (0.4%TAR)
B &7z, [phe-14ClHD-(9K Xix[tri-14CHD- (S 1A & ALFR U 7= 3 Tld R 2L
D (2D O.T%TAR~3.7T%TAR) D I1EFH, " ==2F Y —,L P (1.1%TAR~

12



5.3%TAR) . Phenyl-OH-Z Ofa&k (10.6%TAR~11.9%TAR) . CH:OH-Z
DHIAEE (B.7%TAR~T.9%TAR) 2 Eni=, (B 2)

(8) k= k

EE1cem OENEERE L b~ MMZlphe4Cly ==Y —/L P % 140 g ai/ha
DOIBLFET 14 AR XIT 2 [IMEE L7 ZRIRENTHRE L, QP 49 AZICIE L
ToHE, XRAIERE (M~ FMRFE) ZHWo, HEWEFR OMSTEEIX 4.42 mg/kg

(87.5%TRR) MIEIZHFHEL, XLV EEFICEFZENEN 0.27 mgkg

(11.1%TRR) K& 0.053 mg/kg (1.4%TRR) Toh o7z, R OER TIIRE
fbp7 =) —L P2 1.50 mgkg (38.1%TRR) & Hiviz, Z DIENLHE
W LT ZIED 0.37 mgkg (9.3%TRR) . CYC-4Cl ® 0.25 mg/kg (6.3%TRR)
2z, 7KE, 7KZ, CH:OH-E X°, o DbEMOaEERi mit sniz, £
FEPTITREN DT =3F Y —/L P A 0.020 mgkg (37.9%TRR) & Hiiz,
ZOEMN, AR E LT ZIKD 0.0044 mg/kg (8.3%TRR) . CYC-4Cl @ 0.0039
mg/kg (7.4%TRR) 2z, TKE, TKZ X, 16 DLEMOIERI i &
nic, (=H2, 3)

(4) VoI
U IOROEIZNERIT, [phe-4Cly =2 —/L P % 25 mg 1EA L72%%,
86 HZLICEI Lo AR FEL iz, ol S 7B eElx 14.6 mg/kg
(85.2%TRR) TH YV | R ORI LR SN RBILE N E 1 9.88 mglkg
(14.5%TRR) K& T* 0.023 mg/kg (0.3%TRR) Toh -7, TEA bR Y)
3XE BELLRBOY=aF Yy —L P Thotlz, Ritwe LT Z 1K,
CYC-4Cl, CH:OH-E, CH:O0H-Z K X =1 5 DAL AW O G R MR H S vi= a3,
IO DAEEMITEER OB, REFNT LY 3%TRR ZH X o7z, (B 2,
3)

v=aFY—)L P OMEMTE T HREHRREE I L > TRE RMEEITR
< R & LT BIZ&M BRI, KR OBL I sk (TKE, TKZ) |
AFNVEREBLENT- T /v a— ik (CH:OH-E, CH:O0H-Z) K Q" V7R U ERIA
(COOH-E. COOH-Z) . 7 == 1NE{ & L7z Phenyl-OH-E K& ¥
Phenyl OH-Z., 1 V¥ /U VB ER~DERIIEZ 2 T T8 bk (CYC-4C1)
WZA R ORAERP R ST, 728, BZ B L ORGSR
G:ot E) Lo EHEE S,

3. TEEGEER
(1) T|PERHR
[phe-4Clv ==V — )L P E O tri-¥Clv ==2F ' —/L P & W =K &
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M OMERAT T2 31T £ i i an sl s 32k S vz,

KBTI, HEL (AL KO L OReATE) (Zphe14Cly =
aFy— P EOEEEY D 3 FEORYER TH D [phe-14Cl(E)-(R) K,
[phe-14CI(D-(9 1k} Cphe-14CI(D)-(R) (&I DN [tri-14Cl v = =)V —/L P KT
[FALAH D AR D 5 B [tri-14CH(B)-(RIR % ZhE sz 1% 7- Y 0.5 mg/kg (500
g ai/ha) WINL7-, ¥EIIEAAHETRThoEwE 66~111 H TH -
72N, REATIETIX EIAT295~448 H, ZIKT 172~184 A &, BMKIC X
S TENRA LN, TEPLEMIIREMEN RS 2w & L TIE TKE,
TKZ. TKZ O _fEfEE 0ETbEY (TSK) KON CO2 ~DEREAV iR S iz,
F7-. HERHEEE T OBEEIZ T I VESICE O TRFIICHEML, &E& T
365 HLITHK 52%TAR (A ) 1T LT,

Mk, WEL (A ) ([Zlphe-Cly =)V — P R ONEHEEWY
D 2 FED FNMER T & 5 [phe-14Cl(B)- (R K & U[phe-14Cl Z{kilf N [tri-14C] 7 = =
FV = P ROEHLAE Y O BIERTH 2 [tri-ClE)- (AR &2 i+ 2 7= 0 0.25
mg/kg (250g ai/ha) W L7z, TP OREHILY =)y — L P L U(E)-(R)
R T185~220 H, ZIKT8 HTh-Tz, v=aF vV — L P KO(B)-(AIkTIEt
BERICIEBEE e 0 R Te o 1oy BRO— b3 Z v | ARk L2 COg
I% 181 H1%(Z[phe-14Cl 7 ==aF > —/L P TiL 4%TAR~8%TAR. [tri-14C]7 =
2F Y=L P TiE 0.1%TAR~0.4%TAR Th 7=, ZIETITTENEME LT
TSK MR L. KT 22%TAR IZIE L7208, T OHBAD LTm, ZIRKOF DN
A D—EBIL CO2 I F CTHEMI L S v, BAEREITARK 22.8%TAR Th o7, £/,
TR AT P O R RE IR RICHE N L, 181 HRICH 37%TAR~43%TAR
WZiEL, (B 2)

(2) TEREAHREER

[phe-4ClYv ==Y —)L P LN [tri-¥Clv ==Y —)L P 24 7 At EIZlE
B U7- HHEEEE 7 L — M2 0.12 pglem? (12 g ai/ha) OFEIATEB®A L, 1
R MERRN I S L7z, HEITEE T (FLiR 1) KR OWVEEE - (T2E
T8 =R,

v=aF Y —L P ORI 8.8~13.6 H TH V. ikbr 28 HELDORE(
D7 =a3F =L Pt 24.6%TAR~37.5%TAR T - 7=, TEARMIL ZIK T,
FES 2~3 HRZITHRK T.2%TAR M S 7=m, ZO®%ITED Lz, 130
i & LT CYC-4Cl, 7TKE, 7TKZ, TSA OV TSK MFEME LT1E0, 7 = =)L
mERAE A O fiEY) & LT CIPhCOOH AR S N7=78, Wi 4.3%TAR LL
TThole, TERMAES OBFEEITR S 2V 7 VAR E S I3 TRRFFHIC
L., 28 H#121X 8. 5% TAR~29.6%TAR (22 L 7=, Kt RIX CTlLikbk 28 H
BIZBWTHLRE(D T =35V —/L P L 96.0%TAR~89.5%TAR 777 L T\
2o (B 2)
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(3) TEBERERBRUBEEE (V—F2J) B

[phe-4ClV ==} —/L P K [tri-14Cl v = =) —)L P D -850 il 75 7k
N 10 FEOEN LT N LR, A, K, T, 5F. K2R, ¥,
g, RE) 2 AW TERM S iz, BWEREIE Kaas=0.2~48.6, H%IKFEWAETR
. Korads=200~1,060 Th o7z, MBERBUTRE LHELSMCOWTER S,
Kaes=1.3~51.9, AR FIAEFRENL Kocdes=239~1,130 TH -7,

Flo, AFEOENLTE (A, AE, KRR, ) 2HWTY —F o 7k
4B =—2 7)) BEmINTZ, GEME 2 %L EETAA, A8, RZAK
3 I PE ROy T AR R 5 B OVLERER 73 7 5 0~5 em D T3 (2 89%TAR
UL EAFE L T e, — 07 B (A& & 0.1%) Tl B TERC 13 72% TAR
~91%TAR NEHEFIZETBIT L, LTI -> T, v=aF YV — /L P 3w+t
DS Oi@E BT —F v Z a2 R Rt v e E 2 o, (B2,
3)

4. KeEaELER

(1) KephnKksrf2 R
[phe-4Clv ==Y —)L P kN [tri-4Cly ==+ — /L P #Hv, pH 5 (f
FerktEim) 7 (U UFRER) KO 9 (8 UVEREIR) OXEERIZIIT 2
IR Gy R aRIBR AN S S T,
pH M OMERRALEIZ 2200 677, BRI (30 HE T) Hicv=aFy—i
P OEULHRIL 98 %%z LFl> TWTRAIIALNT, V=3 F Y —/L P IIARER
ST TIKRGRRICK LZETHH Z LRIl (B 2)

(2) Kby fEEER

[phe-4Clv == — /L P R Otri-¥Cly ==+ V' —v P & v, KBE&
Wt /T I L D0 3hE S v,

KGR T2\ TIE pH 7.8 D4R U BEFRHETE T TV =2 ) — )L P D5 f#
FRGRICHE A, EFRALE S22 B3N 0.17 H Th o7, fifix BIZ %
Pef, A4 V% 2 U EFEAR (CYC-4Cl) DR K RFh il < 7 a il
(DCCYC) . tert-7FAEDOT LX14{ (DBCYC-4Cl) LA V*x U v
BOBZ (CIPhCHO-Trz) Th o7z, 5 D5 EMIZ DBCYC-4C1 % B & ik
BR 0.5~10 H%IZ 16%TAR~38%TAR (2 L7223, Z D% XTSRS Ix
XV BHEDOEMEEMD A T,

Xt/ T TR TICEBWTIMAFR L RpH 7D 7 I U EEKIEIRF T =
S — b P UTEHRNT L EEHENIMOK R VT X KRR T ENE
047 HEWN0.57T HThHo7o, ZHUIKEE R, &) #HE 55 L2zhehn
0.94 A XN 1.15 BT/ o /o5 KEGERET O pH 7.8 FETE K H C ORI DK 6

15



~T 5B T, ERERD M O Z1K, CYC-4Cl, CIPhCHO-Trz T&
V. ZIEKO CYC-4Cl 1E7ABr 48 FFILAINIZ &= 54%TAR (&, CIPhCHO-Trz
I33ER 8 HIZ 32%TAR~33%TAR (25 L7223, ZO%OMENEL, WIELEY
LN CO #4E LTz, BGRMIETFClIv=al Yy — LV PIIEETHY . MAKDHEX
FEMEITRD DN hoTe, (B 2)

5. TIEREHER
KR« gt (R, BEAKROIA) | fhiEt - Bt (R | PR - 8
At (&) ROVKIK L - B E (R E) 2 HWT, v=a Y —L P 2ok
SAeEW2 e L BB (B ONES) %S,
HEE IR 2 ISR T D, (Bl 2)

b

F2 ITEERBEHBRE HEEFRBRH)

R ENGs IREE R =2} —)LP
KR A - B+ 90 H
K 0.5 mg/k —
ZE BN ER ’ mee R L - B 14LL 1
" 0.5 mg/kg KUKt - HE 4 1L
0.76 mg/kg i = 1LLE
) KK A - L 5H
206 /h —
g wit - ik 13 11
B 7K H 0.0l%n}g ai/LL KR+ - HEEE 15 H
(5 aER Fl-IRE -
+12G g ai/ha | PP - L 90 H
. KR A - B+ 22 H
J EC
i HE 6EC g ai/ha T - L o T

KA AN ARER CTHlldh . 135 T3 GohiAl, LA, ECHLAI A H

6. EMZRERER
(1) ERBEER

K. WHZ%ZHAWT, v=aFY— L P, v=a) Y — L PHEK, 1,24
NU T Y =GR KON CYC-4CL & Tt 8kt 2 & LT E iR Rl hs 52
Jiti S A7

FERITE 3 IR EN TV B,

v=aF Y —)L P O KREREIL., OF 75 HEICIE S Zfab 50 0.02
mg/kg, FIEE CTIZMAEE 75 H A IZIE S 7= 2Kk D 0.005 mg/kg THhoT2, ¥
—aF Y — L PHAIE, 1,24- U TV — 8K KR CYC-4CL 1TV ok
BHZBWTH ERBRAKW CThH-72, (M2, 8)

2 y=af Y — /P OERET v=aF Y=L P LB-REOEEHTHL,
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(2) #HEHERE

BIRE 3 DVEMFERERBROSIEEZ HWT, =25 — P K O(B)-(RiE%
X< BRI R E & LIBRICEMT L BRSO HEEERENRFR 3 ITRS
nTnb,

R, AMEEREOREIL., BEUIHE SN HHFENS T =a)Y —
VP RO(E)-(RIEOEENRKOER 2~ AN, 2 TomAEYIZHHE
A&, L - FHEIC X 2 REOHENA 2 RN & OIGED FIZ T 72,

&3 BEFHILERINGV=Z2FV—ILPERVOBH-RNAEDHETEERE

[ R /NR(1~6 %) (SR i (65 kLA 1)
et PR | (KE : 55.1 kg) (K : 16.5kg) | (K : 585ke) | (AKE : 56.1 kg)
(mghke) ™ | fmmE | ff | BEE | ff | BEE | ff | EEE
GNB) | @gNB) | GNB) | @gNB) | GNB) | @ NB) | GNB) | g NH)
H(Z2K) 0.005 164 0.82 85.7 0.43 105 0.53 180 0.90
&t 0.82 0.43 0.53 0.90
W) BEREE, BEOUIFE SN TOWSEHAREY - B30 v =25 —)L P OFEFEREE S D 5

HLERRKDOHEDEHWE (0 B 3) |
- Tff) PR 17T~19 FORMEIME - BIENE (B 11) OfRICES AL ERE
(g/ N1H)
- [EHUE )
(ug/ N/H)
s TTASW (RIS . FrXy (BEER) |\ LA R (X)) | FhE (X)) . b (%)
EOWEH T (RE) 37— NEERARME CHo720, BEREOHEIZL TV,

CERBEROCREBEREN ORIV =3y — 0 P R O(E)-(RIEOHERTE

7. REVEREER
N, REFEEZRWT, v=aF7 Y — P zoxtgbaWs & Lok EMikE
BRI S T, T ORERITHIA 4 IR SN TV D, R B4 TE BRI

Thol=, (=M 2)
8. —ARIEIREER

v=aFy =P (i) OF v b TR UYX FAEY b A XKOXR
= e PN T — R BRI 3 S < A7z,
fiRlIR 4IRS NTND, (B 2)

3 y=af Yy — /P OEREIL v=aF Y=L P LB-REOEEHTHL,
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=4 —PAREIBAER
u BhH &
. ; BEL EEH & YER &
e ¥ {\El
AR OFEEE &) Fl (TC/) (?l?ﬁilf (mefkg (6 | (melkg (A5 RO
500 mg/kg {AELL
RS U AL
— R - i ?00060 o Wosefe, B
‘;@J; <A “5 5000 200 500 I, IE AR D 5k
R (ddy) ) 1,000 mg/kg A&
= PL |- B oo 41
H i, FET i
|~ ke 0.5. 1. 5. MREAR AE = 7E
| v x— L iE szj; f% 10 05 1
o i Y (%)
F AVRES i 0.1. 1. 10, BHICXL DL
LrEmR | (EATER 4 50 50 —
SRR TY) FIRMN)
S 200, 500, BEICL D,
RIE (HATE K i 1,000, 2,000 — L
A | 2 2,000
(B )
0.05. 0.1, MJEETR
o | PR - LEE (fﬁg@ Ltiﬁf 0.5, 1. 5 0.05 0.1 RO R D R
5 " : (FlR ) 7L _
po A/ i 0.1, 1, 10, BEICk DB,
g | DR (RAER |7 20, 50 50 — L
%”; 5 £ 5E) CRa)
= EILE Y o 107~103 PRI - O Eh Ak
T LR k ‘2 g/ml 10 g/ml | 10 g/ml | . FERR. LFEO
(Hartley) (in vitro) H BEE) 1k
105 g/ml THEEEED
INKEVEFR . Ach,
FEILE i 108~104 His, Tu b=k
~ 9 g/ml 106 g/ml 105 g/ml | ONY 7 AIZ XKD
(Hartley) (in vitro) I IR
B | HmEg 104 g/ml THbFElE
Zeis Jif|
#h } N B BHAT I PR
% (E?ng, e | 0TI . Ach XIZAY 74
= F3k 9 g/ml 106 g/ml 105 g/ml o T 2 I A
- 4 fi) (in vitro) T AR
A. 1Z1E1EH
200, 500, BeHIZ X DR
e | U A 1k 1,000, - L
& B HE (ddy) 3 2,000 2,000
(B T)

18




B

. , EHLY/E 4 HEAE & TEFE: .
AR OFESE Bhiy (/) %ﬁ%ﬁ? e A — il B O
10 mg/kg (KELLT
. 0.1, 1. 5, C W B D S 12 %f
“ i (@%) %% 10, 50 10 50 LTRESRL
o * GRa)) 50 mglkg (KEE T
]
fef :
@ BRABEET O
= FEILE i 108~104 77 R R A T /M A
T R k 1o g/ml 106 g/ml | 105g/ml | O#EH, 7 KLV
(Hartley) (in vitro) T KD AR IAHE IS
%t % il
3 : — =
s | mmEa | 5y o 108~105 Gs et B BeHIZ L DR
w (Wistar) | 2~5 | . g/ml | 10% g/m L
) 9% L 10%i ANy X T
¢ = Ju N Y - b=
i %%gmw (A ATER % 0.2mL 10% — L
4 1 64.78) )
e A 0.05. 0.1, BeHIZ L DR
mﬁgﬁﬁ (EENEP % 0.5% 0.5% — L
1. 9 {4, i) (in vitro)
& A i 0.05, 0.1, TR AEM
WIM/ER | (HARTER 5 0.5, 1% 0.05% 0.1%
SRR (in vitro)
9. SAMEMHHAER

v=aFy =P (JGE) OF v RO~ T 2z et st £ s h

77’»’
—o

i RIIR 5 IR ENT VD,

(&2, 3)
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=5

AEEEREE (R

EEZ/s

LDso (mg/kg {KH)

i3 i3

B STEIR

)
O
j)

SD 7 v b
HEREA- 10 T

460 430

#H& : 25, 100, 200, 280. 390. 550,
770. 1,080. 1,500 mg/kg A

280 mg/kg RELL (7)) & OF 390 mg/kg (K H
LL () - sl

200 mg/kg RELL (7)) & OF 280 mg/kg (K H
(M) - AREEIGINNE], IR SN, A
Zefadk

200 mg/kg RELL_E(HERE) © B 3&EERD
TR, IR, B G R, PR AR
LA, PRERERR - N8, R, S2E

MERE - 280 mg/kg IRELL L CHT

TR AT AL C I E BRI i, gD /)
HEREEIAR L, IREAD B, S A A
ik, FFEEHM, FFHIEZEia/ A, iR
il

ICR ~ 7 A
WERESS 10 L

3,600 4,320

5850, 250, 1,000, 1,400, 1,800, 2,300,
3,000, 3,900, 5,000 mg/kg A

250 mg/kg RELL E(HERE) « fRfE, B
i, TR, DURBREL, 1E A SOV 2K
FEORAREIR, PRI - REE, #R{E, T,
RIRFE T, LB, RBieinm O Beafb O
HE - 1,800 mg/kg RELL_ETHTEH
;1,400 mg/kg RE DL THRTEH

FRR AT L C U B JEE MR SR IEE M O% ) R 5
(28 - i, RS O Mg

e b

SD 7 v k
HERESS 10 P

>2,000 >2,000

FEAR K OSET i 72 L

ICR~ W =%
ERES 10 PE

>5,000 | >5,000

FER M OFE Tl 78 L

WA

SD 7 v k
ERES 10 PE

LCs0 (mg/L)

>2.75 >2.75

PRERCD . (RERINIHE, HREDIE T, R
REE, PPCRIERI, FPORTROR - IR, St
S PHOIGI, REE, IRJEPHORER AW
BATRA, LB

BT LTI AT O3 A AR, ATHI
HZERITERL, BRAEMEIRZS . ML

FETHI7Z2 L

AR o — R

b . 24 REfF BAZEALFT

o 4MFRIE<ER (XA )

v ==a7F Y —L P OREHY CYC-4C1 R ORIER ZIRIZHOWT, w7 2 & vz
SRR D EMERUR DN S S Tz,

fERIIE 6 ITTREIN TV,

20
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%6 AREOSHABREE (RBEMEUREE)
WL Wi IDghw&gmﬁg B S R
BREBD . TR
CYC-4Cl 25000 | 55000 i)g\aulmﬂirﬁﬁ\ MR R
A I VAR
ICR ~ ™ % R R O R
k4 5 T R, B
SRR, DU R
ZIK >2.000 >2.000 B TP
o
FETH 7 L

10. IR - REICxd HRBER UKW B
NZW 7 4 2 % IV T2 R — IS AR K ON B — VORI M R 23 FE i S v 7z,
ZORER, v=aF Y — L P (FIE) IZIFRIZ) L Z < BEEE DRIIED & 5 & T
STy, RIGRIEMETRRD b o7z,
Hartley E/VE v b &2 W BGRAEMERER (Buehler 15) OfERNL, =2
T =P (FUR) IR EEAEMEI IR L s e, (B2, 3)

11. BRESHERER
(1) 90 HEEAESHRER (v )
SD J v b (—BEMERES 15 P8) Z MW /=iREE (54K : 0. 30, 100, 1,000 }
Y 3,000 ppm : “FEIMRAEEEITE 7 2 B5ICX 5 90 H MM m R
ANESS TRV g Wi

F7 90 BEBAMEEESER (Sv b)) OFHREERE

51 30 ppm 100 ppm 1,000 ppm | 3,000 ppm
SEV R AR EL R i3 2.25 7.48 73.0 228
(mg/kg (AH/H) i3 2.42 8.36 79.4 229

1,000 ppm LA B#5-RECHMERE & & REHINMS] (- &5 1 B2, M - &
5.5 WELAREY) | BEEEND (MERE - 85 1) | FFEEEM, EEFOHE
FalRENERR . AR ZE fudl, BRI RIS AR A0 M OB N ZE Rk s 4 B 4L
7=. F72 1,000 ppm LA EEGREOREKR Y 3,000 ppm # 5-FElE C& % <7 At i

(RBC. Ht X O'Hb J#4) A Hi7z, 100 ppm LA _EFe G5 RERE CIX HRR IR
BHANZERa LN B BT,

4 3,000 ppm ¥ 5HETITHE S 1 BELUEIZRD b=,
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AR O MM, 7 30 ppm (2.25 mg/kg KE/H) . M 100 ppm (8.36
mg/kg KE/H) &Bz b, (B2, 3)

(2) 0 HHESHSHESRER (1 X)

B — 7 VR (—REMERES 4 D8) & V=il vk n JRR 0. 5. 20,
80 &1 320 mg/kg A/ H) 512X 2 90 B M #EAMEFEMERBRA I S iz,
320 mg/kg (RE/ B & GREHE—BEA E95IC X W FET L7z, 320 mg/kg K=/ H &
HEERER O 80 mg/kg R/ H DA L3 GREMECARTEH IS (K : $#5: 2 3 LI,
I 80 mg/kg IREE/ H B GRETHR G 7T L%, 320 mg/kg (RE/H B GHETHR G 1
L) K OEEE s (- Beh 2 UK, - 80 M O 320 mg/kg IR E/ H #
HREL B35 1L N7, BSP (70 ARV T 5 LA V) (SRR
IC X DR e A 2 320 L 7= & 2 A, 80 mglkg H/ H LA _#% G- REMERE Cist iR
DOEINNFRD Bz, £7-FBEMERE T ALP OV ALT O8N N AFER O
IMEF 23 Z 53072, 20 mglkg RE/ H & 5-FEMERECHFEZOIMER 2580 Hi
To DS BFEE 2 /R 5 MR AL F R X T A — 2 DAL OV BRAAR F R0 2L
WO Enn, BINEEILTH S B2 IS,

KRB DM EIX, MRS D 20 mglkg (KE/H THD EE 2 b, (B
2. 3)

12, BESESABRURSA LR
(1) 1EHEBESEERR (41 X)
E—7 VR (—HEMEER 6 ) & AW gkEl oy vt 5K 0, 2, 20
K200 mg/kg KE/H) F5A LD 1A RMEMEEMERER 2N 556 S 7,
200 mg/kg AEE/ A & 5-HEMERE COREEININE (B - &5 0~4 K& 0~52
WO BRI E, M 5 0~4 BORRHEMNE) . ALT O8N, fFoit Ak
s, FFAIEIER S A S iz, F 7 [REEMECRFE &N &L O PLT O34 5
A7=23, PLT OFANCE L CidmttErilER TP n e & 2 67, 20 mgkg
(REE/ A DL Efe G REHERE © ALP o900, [RIFERE CATE SN, [FIHEME TR
B FRD BTz,
AR OEEMEIL, Mk b 2mgkgfBE/HEEZ N, (B2, 3)

(2) 2FREESE/RVARHFESER (SY )
SD 7 > b (—HEMERES 90 D& : 8 50 DL, tPfH & FRRE 40 L) Z MV 7o R e
(A 1 0, 10, 40, 200 K& T* 1,000 ppm : “FERRAERIUEITER 8 ZH) 512
&% 2 FRMEMETEE T DN AMEDFERRER N I S Tz,

5 [RIEORSMER AN T A2 FEROBH NI OWT) (FRK 28410 4 31 B 3K
ESIE) TR I,
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#=8 2FMEBUSH/EINALGHERER (Tv ) OFENREKERE
58 10 ppm 40 ppm 200 ppm 1,000 ppm

VRS CR | K 0.42 1.64 8.29 43.1

(mg/kg KH/H) i 0.53 2.17 10.9 56.7

E)%%ﬁ%fu\Iﬁ@&#tﬁﬁk ﬁ# THENTEY, ZRENIC OV TRIFEIREN S

N, HEEE L TEHE

KPR & SR GHER O T RICH B4

WHE I C R B HE NP
FEEE &)

. FFEERN,

(CERE, THERRED O BIRWMEZ R LT,

IR BN Do 72, 1,000 ppm 58
(T - %5&%3@@+&ﬁmg i - 5 0~78 DR
ANTEHLOPE T AR AR . RIRERE © /e O PR T Al 22
faft., [RIEEHECilLd = L 2 5 v — L BN R OV HE I B A R BE 5 78 2 & 207~

200 ppm DL B8 GEMEC I3/ NEE U O MEIT A R 22 b 23 7 & 3L 726,
AiRBR O MR IL, 200 ppm (8.29 mg/kg KE/H) |

mg/kg (KE/H) LBz b, FER

(3) 18 hAMENAMRE (TVR)
FEMEREAS 80 DT« F-8E 50 PL, Hf] & &% #E 30 L) Z HW iR
81 (5K : 0. 10, 40. 200 KX 1,500 ppm : FHMRBEEIIHRK 9 B2R) &5
AMERRER 23 I 0 < 47,

ICR~7 A (—

(2K % 18 M H EIZED

/Ullﬁf mu&) %Miﬁ?ﬁ‘o 771_0

it 40 ppm (2.17

(M2, 3)

&9 18HMhAREMNAMEER (THXR) OESRKERE

B 5HE 10 ppm 40 ppm 200 ppm 1,500 ppm
R | K 1.37 5.44 27.4 208
(mg/kg K/ H) i3 1.71 6.75 35.0 256
W) ULABRCIE, EREOIEANC TR & ﬁ# FHNTEY ., ZRZNICHOVCRIMERERSE &

nTWizizd, &EEE L THEHEI LICER, PHEEHD S bIRWEZ R LT,
1,500 ppm % 5-HEMERE THFEE OGN, CEMEFTHITIER, O AT/ 22 i
6. FHMAa HA O EEFE N 3R D DAy, 7o [RIRERE C I/ AF FRMEZE AT B D 1 0
R VT, [RIRFRE IS IR D F8 AR DS HEIN U 7228 AR D3 5 B
(ZHANFREIZEINL TV 2 & ROEZEOIT E A EDRERORAERFIZEE D b i
T2 Z &b RREITHEF IO O OREFR GRS 5 FFR S AR b,

ARBRIZI T D Mg X, iRk & 200 ppm (M 27.4 mg/kg IKE/H ., M
35.0 mg/kg (AHE/H) B2 b, V=aF Y — /A PlI~vU R LI <HN
RPN AMERDD EE XN, (B 2)

6 (RO S ETAnIZ Téﬂﬂl‘ik@ﬂﬂ&b‘ IOWT)  (Fpk 28410 H 31 A JE3KEFY
TR SITE) (THES < B LT, FFIRICERD B T-FT AR L7 fE 5. 200 ppm £ 5-HERET
TR B LT/ NEE A AR AR R R OV N EE LM R ZE i b i i iR e 512 ST &
Wr <i7-,
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13. £ERESERER
(1) 2H#HAKEEHAR (SvF)
SD 7 v b (—#EMEAES 30 PT) A W =IRET (JFIK : 0. 15, 150 KO 1,500
ppm : FEIRAEBREITR 10 2H) F5I1CL 2 2 HAREGERER D I S 17z,

F10 2#HAEBEHR (v b)) OFHRFERE

B G8E 15 ppm 150 ppm 1,500 ppm
. i 1.13 11.1 112
TemEma | LY [ 1.43 14.9 135
(mg/kg K=/ H) . I 1.10 11.2 120
F A it 1.27 12.7 133

AFBRIZB W T, BlE TIE 1,500 ppm &5 BEMERE AR ESININHE] O ; &
H1~7, M &5 3~81) | BEHEEED (B &5 1 L0 6@, &5
1. 3, 5~8 ) . JFEEHI, HFHAEIER, ZEhafk, BERR &bf‘ozh JREOILY)
TIE 1,500 ppm & EGHETHEMARET, AREHMMHEINBDO NI &b, —
RO BEMEEIIBEM R ORE &S 150 ppm (P : H 11.1 mg/kg K/
H. M 14.2 mg/kg {K8E/H. Fy: i 11.2 mg/kg K&E/B. M 12.7 mg/kg KHE/
) THhdEBRZONT, BIHRICHTO2HEITROONRroT-, (B 2,
3)

(2) RESHHAR (Sv b

SD 7 v ~ (—&£ME 25 PB) Z2 v, 1BE 6~15 HIZRRZ 5@ 0 (5K : 0,
1. 5. 25 X O¥50 me/kg (AEE/H . B8 0 0.5%CMC Kigik) #%5 L TRt

ABR DN FEHt S Tz,

FFEI) TlE 50 mg/kg A/ H UL i 58 CTREE &R (IR 9 H) 25,25 mg/kg
(REE/ A DL B GRECAREINIS] GER 9 kDM 12 H) @0 b,

5 V2Tl 25 mg/kg IKE/H UL B GHET 14 g ORAMEEHE N2, 50 mg/kg
(RE/ B & 58 CHMMBUSEE IS FRERNPRO b,

Kuit% BB, BIRE S 5 mekg (KEH/A LB X BN,
eI ooz, (B2, 3)

(3) RESFHER (VUF)
NZW 74 (—&EtE 16 PB) OMFIR 7~19 B IR Z o JR4E 0, 1.
3. 10 X 20 mg/kg (A, A 1 0.5%MC Kinik) #5 L. AR E
Jifi A7z,
RENY TlE 20 mg/kg RE/ H & GREC WO TRERMH] TR 7~19 H)
N OB (WEHE 10~13 H &V 13~16 H) 233O LT,

24



BT, B GICRR L7208 o1,

AR BT HEEMEEIT, BT 10 mekg AKHE/H ., B TRRBROKE
A& 20 mg/kg AHE/AH LB 2 b, BHEHRITRO N7, (S 2,
3)

14. BEEEEHRR
v=a) Y —)L P (JFK) OME %= DNA &85k, 181729988 Bk,
F v A =—ANLRAZ—M[lifdk (V79) Mz HW B n 2R Bl Fv A1
== AN AZ—DIIEH K (CHO-K1) Mg NTF v A =— AL AKX —[iliH kK
(CHL/IU) #iflaz H\\Te in vitro et KB FRER, F v A =— AL Z —DIf
Bk (CHO-K1) Mlfaz FHW ik e b (R Ag Bk, 7 » M OfFfilaZ 7z
in vivo/in vitro UDS iBR &k OV~ 7 X 2 T2/ MERRBR 3 E i S v 7z,
FERIIR 1L ITRER TV,
F A =—ANLAZ =B EROEFRMIEZ A2 iR B2 E RIS\ T
SV AR R BRI N DTN OB Tl RIT et ch o= 2 &
O, ERICBWTHEE 22 BEFEEITRVWEEZ N, (B2, 3)

25



& 11 ExEUERERYSE (R
R x5 SLBRRFE - & 55 i
in vitro o Bacillus subtilis 100~5,000 },lg/i:/]) AT .
DNAEERB | (117 Va5 b0 (+/-S9) A1
S. typhimurium DO50~2,000 ug/ 7 L —
(TA98, TA100, TA1535, | ~(-S9)
EImZesR A BB | TA1537, TA15384% ) | @100~5,000 pg/~' L — X
E. coli ~ (+S9)
(WP2 uvrA £%)
" o Fx A =—ANLAHX— | 14.6~87.5 ug/mL
RTINS b otcvroans (+/-59) o
e (Hgprt El51)
F¥ A =—ANLAHZ— | 584~58.4 pg/mL
Yoo (L5 A BR (D) Y SR (CHO-K 1A (1—482\ §$g48 HRF [ L) BB U D
.6~87.5 pg/mL
(+S9. 6 HF[HIALER)
F x4 =— AL AZ— | 80~120 pg/mL(-S9. 6
Jifi i s (CHL/TU) R I AL )
M KRR oo ug/mLOS9. 6| g
30~90 pg/mL(-S9. 24
IRF[H L EE)
F¥ A =—ANLAZ— | 14.6~87.5 pg/mL
IR G oy 2 | IREL R S(CHO-K Dl | (+/-S9) -
R BR 29.2~87.5 pg/mL -
(+S9)
in SD 7 » h(iFHifm) 0. 300 mg/kg KE(12~
vivo/in UDS &5k (—REHE 3 PC) 48 IFfE]) =3s
vItro L[] 5 il 1 e -
in vivo ICR <7 % D0, 400 mg/kg A (24
(— THEMERFEA 6 L) ~72 F¢fH]) e 2
/MR @0, 100, 200, 400 | =
mg/kg (K (72 B§fE)
[ JE e 5% -

1E) +/-89 : EHHEMALRIFAE T R UIEFFE T

1)

Ye i AR B E B OIT B IAHMIE 75.4%., 1987 HFE i, OIIHAHMIE 98.8%., 2006 4 Efii

2) 400 mg/kg 5O 72 FEFAFLIZB W THE R/ MMEDEMMRFEO Sz 23, R GEIZE N T
WO RRO LN &R ENS, v=aF Y —)L P OEEZRERICIT L S 2Rl ferEn
W EE BT,

U=V —L P ORMR ZER L O CYC-4Cl (4 S O B8R H O 73 iR

Hk) ORMIEE & T2 18 IR 22828 Sl J O3 COOH-E (Eh4) K U4 i k)

DF ¥ A =— RN LA X — [l IR 2 O 72 Yt R B 5B S S0 S vz,
FERIIR 12 1R ENT V5,

X
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HRABRIZ W T RENEMAL RIEAFAE T CUL RIS 55 O B 23 2 (TN
Lz, (&l 2)

* 12 HEinEEEABRBE (EERRUKEY)

BRI E R PO AP IS
S. typhimurium 47 ~ 1500 ng/ 7 L — kK
(TA98 . TA100 . | (+/-S9) "
Z1 o | TA1535. TAI537, At
BIMIINIRE | pA1538 1)
AR E. coli 50 ~2.000 pgl 7 L — R
CYC-4Cl (WP2 uvrA #) (+/-S9) ke

F v A =— AN A | 213~1,700 pg/mL(-S9. 24
& — Jiti B9 3k (CHL) ffl | FERALER)

] QR s | 200~1,600 pg/mL(-S9, 48 ‘
COOH-E i W L) it
580~2,320 pg/mL(+/-S9,
6 I [ 4L 2

1E) +/-89 : EHHEMALRIFAE N R UEFFE T
a: NS LR T ikt

15. ZFOMOEBR—o=aFJ—ILPDENRAYK A D= LIZET &
(1) TORIZETHEMKHBERFEAR

ICR w7 A (—#HEA 50 ZHW, v=aF Y —/L P % 2~4 HEE K
& : 0. 40, 200 & TN 1500 ppm (2 H[EHE 58 : 5.04, 22.9 LT 167 mg/kg 1K
H/H, 4 EMEERE 4.74, 21.9 KO 156 mg/kg RE/HI2HHY) ] &5 L., Y
R E R BR  SE S T,

A ERETIIR GBI DL T IFEENIN FI 7 ey —2 2 7 &0
HOn, g 31 2 ONEME TR ZEhall, /N EHL O PEFRIRE AR, BRI AT
BUREESENZR D T, P HERL L TR EMMIZh Db TF F 7 r—L4
P450 &DOHINRRBD LR, VxR Z T ayT 4 v THETHFEAE L
e A FEIND D TRONRY =BT AFFRNAICH L TTrE—T 3
NERERT PBICBIT A0 FREONEZ— 2 CHUTAZ ERHLNE STz,

KRBRIZEWT, v=aF Y —)L P OREFEICHT o EEEREIT 4.74
mg/kg (AH/H ThH o7z, (ZH2)

(2) 9=aFJ—NLPOREIIRIZEITHIFERNA A D= X LBRHEHER
ICR~v 7 A (—BEER 608) 2V, v=aF Y — L P % 2~4 HFEEL [
fk: 0. 40, 200 %% 1,500 ppm (2 M5 : 6.0, 28.8 K1} 223 mglkg Ik
H/H, 4 BEMBESEE: 5.9, 28.7 X217 mg/kg (KRE/HIMHY) ] &5 L, F
TRNINMEEAT2WE L LT, PB (75.2~76.1 mg/kg IK&E/H) . 47 &%
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I F (TA. 0.04~0.05 mg/kg KH/H) ZIREEEG, UHEILKFE (CCly 600~
1,200 mg/kg AE/H) ZiEHEROKEG LT, ~ 7 ATBT DHEHENA A B =
A I ARETRRER 2N el S T,

Fle B O E . PARADR AT, AR oM. BrdU s de i 2 &
% R EEFE O FEAM , R LARE K ONE e GSH ORIEIC L AL A L ADH]
iE. g7 A b= ZOHIE, DNA F v 7 % O 7= g o0 & 138 BUEAT 2
Fhi U7z, BB 2300 59, TA O CCly 8 5-7E TIRATFHn 28 « 8558
GO, B GSH B A L N-oicxt L, v=aF Y — L PHH&
KOPB &5 CIIE L CTALNZOIFFMERTHY . F-EcH GSH
BT A B2y o Tz, F 7 AIRBEHITHE L O T R F— v AFFE/ER S TA KO
CCLEEHREL VW b, B siERs "L, v=a} Yy — 1L P EHELS
FETIL. IFMIRRzERafl., BEE S A b0, WIS IREHEOE(LTH 7=, &
I~ DNA F v FRMT OFE R, v =aF > —/L P & PBITEL L7 Es -5 EH)
INE— 2 e m T DA LN o T, BELAOE L WEBEFIX, v=a)F Y
—/L P KON PB & HIZHEYRBIESEZETH Y, 2D HEIX CYP2B H 5\ X
CYP2C Th o7z, LT=N->T, v=aF Yy — LV P&REIZID AN~ T AF
DAL PB & RIRRICEEE S S 2 Lk A Uz alRetE R S T, BER o
BIEREZFT2EAO T ae— a AERICIIBERENAETH D Z &0 b,
v=aFYy—)L P ORI L THBENRETE D LB 6N, KRRIC
FUNT 2 AR G- T 200 ppm VL B GHIZ B W THRIIRAER S BEZ I 2
b, BEEEIT 40 ppm (6.0 mg/kg (KE/H) LEx b, (BR2)
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M. BRGEBECETMm

ZRICHETTCERZHWT, B [T =2y —L P] ORMERZENAN L E
B L7z, 55 2 ROWGETIZ S 72> Tk, U A7 FEREBAN S | /EWFR AR (h~ )
DRAEZER B I S v,

UC CHEGR L7z =2y — L P & V=B ik NEMRBR O R, OB 5%
A8 M DOWINERIX, D7e &b 84.6% L HH &z, v=aF Y —)L P 3@k
NTHL ISR, et sz, FEZ2RH®WIL COOH-E, CH:0H-E,
Phenyl-OH-E, CCE MK TN1,24- b 7Y —LTHoT=,

UC TR LTz =2 )Y — L P UTRMEETH 2 (B)-(91K, (B)-(BE, (D-(9
KRN D-(REDIREY % AT RN EMRBROFE R, Kia, b~ FEOVY
L IFNCBIT AR EE RS IIARE (DT =aF Y — L P, =) —
LV PRAR,.CH:OH-Ef2&5K.1,2,4- 8 U 7V — @GR TH D £ DIENIC TKE,
7KZ. Phenyl-OH-E . CH:OH-E, CH:OH-Z fa&f&, COOH-E, WNZ Z 1K,
CYC-4Cl KOz b DB ORWAENRIRD T, /IEITBWTCIE, BRI
BED FE2 IR E kD7 =)V —/L P, Phenyl-OH-E #3&{&, CH:OH-E
AKX ZIKTHh o1z,

vo=afYy—) P, v=aFY—)L P HEEE, 1,24 8TV — VAR,
CYC-4Cl G fbas L LTI BRORE R, V=27 —/L P DR K
PEEIIRE D 5 D 0.02 mg/kg, FIEE TILLAKD 0.005 mglkg ThHo7-, V=2
T = PRAK, 1,2,4- 8V 7 V= AaEEK KLY CYC-ACL ITW T oalEHZ B
WTHERRFARM CThH o7,

BREFMERBERE NS, v=aF Y —L P #5258, FIkE B
P R OVFBE (EEEHN, FRIEIER : 7 v b, ~ 7 A RO X, IR ZE fafk,
FRHIRREAMREESE « T v M RN~ 7 R) ([ZRD b, BHEREICRT 52 (e
TR OVERIZEB W TR & 72 DB mE TR b o Tz,

TN AMRBRIZIWN T, ~ U 2 DOREIZ AR IE DR AEINNGRD B o 0, 7
ARETFIIIEBIEEIEA D =X L TH YD  AFOFM S 720 BEAZRET 5 2 &1
AETH D EE LN,

FEIRNTEMRBROFER, @ L Ly =aF Y — 1 P&k, 7KE, 7KZ,
CH:0H-Z #1414, COOH-E.1,2,4- k U 7 V' — LA ONT Z{K . Phenyl-OH-E |
CH:0H-E | CYC-4Cl X2 &6 ORI DR EERDRBO Hivlzny, Al&H T
FEDOfEE LTSN AEAICH T 2B EITW TN HEN B X 6, 2R K
01,2,4- MU 7Y —=Lo@MEEv=aF Y — L P X0 | Emitt ok Rt
Tholz (B 15) . —J. HWEWENEMREBR L OTEwERERERICBW Ty =2
F = P IXE)-RIEEDAEEE LTONERPELNTNDZ 0D, BEY

TNEERE, v=a by =L POSHEIR, V=35 Y =L P EE)-REDEFTH D,
8 y=aF Y — /P OEREEIT, v=aF Y=L P LB-REOEEHTHL,
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HOIEL BEHE S W EE v =2+ — L P BUEw) KO (B-(RIEEREL
72

HBRICRB T 2 mEME AR 1310, HEROEGEHICIV AT %D &
5 MER A IR 14 1R ER TV D

RWEEEERIL, %ﬁ%fﬁ%htﬁ$ﬁg®9%ﬁwﬁi A X &R 1
FERIEMEEMRBRD 2 mg/kg (KE/H THo72Z &0, THERMLE LT, 4
%% 100 ThrR L 7= 0.02 mg/kg K/ H 2 7FA— B HE (ADI) L€ L7z,
Fo, v=aF Y —L P OHEROFEGEIZL Y AT 5 AREMD & 5 HIE A
’ﬂféﬁ$@g@9%mmﬁi 7 v M AW RAFENERBRO 5 mg/kg (K5E/
ACTHY, BOONTFTRIIBIRIZET 2 14 B OREMERINCTH o722 &
%\ﬁﬁXiﬂ%LTméﬁb$®%éﬁ¢’ﬂ#ééﬁ%%mE(Amm&i
INERILE LT, R 50100 TR L7- 0.05 mg/kg KB LFRE LT-, /-, —
OEMIZX LTI, 7y MEHWEaEEERROEGZEE TH S 100 mgkg
REARMLE LT, L2828 100 TR L7- 1 mg/kg {KE % ARfD L% E L7,

ADI 0.02 mg/kg K&/ H
(ADI % EARALE L) 1 R MR
(EFd) A4 X
(1) 1 4]

(&5 H51E) s il 1
(i E ) 2 mg/kg K&/ H
(2 AR %0) 100

XX DA

ARfD 1 mg/kg {KE
(ARFD B ERILE KL AR
(B Fd) 7 v b
(/) Hi[A]

(5 H1E) s Il O
(fEF ) 100 mg/kg A HE
(2 2fR%0) 100

SIER IR LTV B ATREME D & 2 ek

ARfD 0.05 mg/kg A H
(ARFD B ERILE L) A R
(B Fd) 7 v b
(1) 4R 6~15 H
(5 H1E) s Il O
(e 751 ) 5 mg/kg KE/H
(L2475 100
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<HBE>
<ZM (2000 ) >

ADI
(ADI BERILE )
(Ehi)
(41D
(?“’5173 £)
(FETE M)
(&4 1%@5()

< KE (2008 F) >

cRfD
(cRfD &%
(B Fd)
(1)

(&5 H51E)

(

(

TEARMLE K

Mg )
ISR ERD)

aRfD (¢4 : 13~49 D2t

)

aRfD B EARALE H})
Y TE)

1)

& 5-J71%)

Mg B
EES )

~ o~ o~ o~ o~ o~

<HFH& (2019 &) >

ADI
(ADI BERAE FHD)
(EhWi)
(A1)
(F5-771%)
(5 M=)
(e 56750

ADI R EARBLE ELD)
EEZEED)
D)

(
(
(
(B 5-771%)

31

0.02 mg/kg R H/H
2 R P T S
7w b

2

RET G

1.86 mg/kg A/ H
100

0.02 mg/kg {AH/H
1 R MR R
A X

1 A

B TR

2 mg/kg K/ A
100

0.05 mg/kg AH

A FE MR
7 v b

R 6~15 H
SR Il

5 mg/kg {AH/H
100

0.02 mg/kg (K EH/H
2 AR T
7k

2 FH]

IRER¥ G-

2 mg/kg K/ H

100

1 AR B MR
A X

1AM

VA% u

AAERRIR

AAERAER



(METE I )
(SRR

ARfD (%% : —fRDE)
(ARfD B EMRLEEL)
(W)
(4381

(e h5-J5715)

(METE I )

(

IHERFRE)
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2 mg/kg R H/H
100

0.05 mg/kg 1A
A AR
7 v b

4R 6~15 H
s Il

5 mg/kg K E/H
100

(= 3, 12~14)



x13 BHRICETLIEFUHEESF

E3)] - MR (mg/kg KE/H) Y
w s | e = K Wy BRZAEAS z%
90 H R |0, 30, 100, HE - 2.25 HE - 7.48 iR - 8 % - 2.25 - 2.25
#i 2 PE | 1,000, 3,000 W 2.42 I - 8.36 it : 8.36 i - 8.36
7 £ # | ppm NG R PIIE TN
B £:0,2.25,7.48, | HUIR B B0 | MERE - (REEHNBNE], | FFEEIE, FFiaZe | g R N ZE | B BRI R N ZE
73.0, 228 x4 JFE &GN, FURAR | Rk fafk okle
0. 2.42. 8.36. eV P9 22 A b i - (REHEIEISE | RERINPIEISE
79.4, 229
2 £E[H112 | 0, 10, 40, 200, | # : 1.862 T 7.78 2 MR - 22 1 - 8.292 T 1.642
PE F M | 1,000 ppm i : 2.36 2 i - 9.372 i - 2.172) M 2.172
S % M| 1#£:0,0.42, 1.64, ERE - ARE G
A PE PR | 8.29, 43.1 AR BRI AR 002 | MiEREE < (RFRBGANEDHD . | /N ZE o OPE AT AR AR | K - ASEEBEINEDE, /N | MERE - FRRRRE R, AT
A5kER Y | ME:0,0.53,2.17, (N AT O S | FFHRIER, FFEZE | K, FFmiazeiadl BE LT ZE i | A ZE el
10.9, 56.7 7g) a2 (FERAMEITRD & | (b5 (RBAMEITFRD B
5 (BEBRAMEITRD S | L2 ) W N EEHLO G | v )
y 720 eyl e
s (FERAMEITRD 5
gy
2 % | 0,15, 150, 1,500 | HE KL ONEEY HEh &k R EY) BlE K R EY BlENY K OB B K B
SRR | ppm 150 ppm 150 ppm (7.5) 2 | 752 P 111 P 111
(15mg/kg K&/ H) M - 14.2 e - 14.2
PR 0 15 BB - RER N | BB - RENIND | R 11,2 Fife : 11.2
1.1, 112 il T RN N Rk I e 12.7 i 12.7
#e 0. 1.43. | . | BB OREE I | VLB ARE ]
14.2. 135 B TR BRI ) | B (RSN | BB PR
Pk 0. 110, | DA IRESINENG] | (gameic xS o | (BRI T W | . IFAZees | Bl IFE RS
119 190 a i3 mnm\) R B BB EESND | BB - REH
| R | R
127, 133 BERD LA (BT A | (BRI 5 W
BT B R) Bf”&)%nfocw)
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%% 4 |0, 1,5, 25, 50 | 5 !:@J% 5 t@j% 5 !:@3% 5 !:%WJ 5
PEFAER RE I REIE REIE RE I
RRENY)  (RECRININH | @by - kSR minh] | B8 - RERNEH] | BB  RERINEH] | BB - R E RN
Al B RAETUE | 512 - 14 BB RBUE | BIE c FIR O 14 ) | BRVE B S RSB | IR AR 2 BB
JEEHEN JiE B ”f“%éfﬂ%f“i@ﬂbu rtgm rﬁém
niﬁb\) mw hm\)
18 7> H | 0, 10, 40, 200, | 4 : 28.5 ERE - 30 2 e - 28 2 e 27.4 M- 27.4
M % A% | 1,500 ppm it : 37.5 e - 402 I - 35.0 it : 35.0
- | A TR M£:0.1.37.5.44, WERE - PR AR, T
& B 27.4, 208 (HECTIRWVIFR DS A | HIfEZEiu b aE WERE - FRRIARAR R, BF | SdERE - FRMIBRAEI. BF | AFIER. A IE R &5
2 #t:0,1.71.6.75, | ¥) AR ZE fa & A Ry R e
35.0. 256 (HETHEWFIE D A (T Z < FHV TS
) (HECTHTWAFREN A | (ETITIHWIFE | A~M%)
) 75%‘@)
%% 4 F | 0. 1, 3, 10, 20 | 10 #@J% 10 l@h% 10 tiﬁ% t@ﬂt@ 10
MR JE G eI - E
ZL REENY) < IREEINENE] | RFEhY - (REHIIH] | REEVY RIS | RE - (RSN | REENY AR EBINHI
. % & % &% %
* Bl B L BalR e L FalE ;e L [ Eﬂi%: L WalR B L
(T EHEIERD 5 (EFFEEITERD (T EITERD &
7w 7w )
90 H [H | MEME : 0. 5. 20, | HEME : 5 MEHE - 20 MERE - 20 MERE - 20 W - 5
i 2 M | 80, 320
y R JHF e N WERE © ALP #8900, AT | MR - FFRIIAER, (R | MERE : ALP, ALT ¥4 | MR - fFE &
2 B HEINE B I A N5
1 AE[E | MERE - 0, 2. 20, | HEME : 2 2 BERE - 2 ERE - 2 MERE - 2
M % M| 200
kiR ALP Hahn2s ot FE BN MERE © ALP #hn%s MERE © ALP #hn%s MERE - ALP #8hn%s
NOAEL : 1.86 NOAEL : 2 NOAEL : 2 NOAEL : 2 NOAEL : 1.64
ADI SF : 100 UF : 100 UF : 100 SF : 100 SF : 100
ADI : 0.02 cRfD : 0.02 ADI : 0.02 ADI : 0.02 ADI : 0.016
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Ty b 2 FEEENETE | AX 1 EMEEEE | OF v b 2 FEEME | A X 1 FEREMEESE | 7 v b 2 F£EEMEE
M/F N ARG RER | 3B /BN AESFA R | BBk PE/FE DS AMEDEARER
ADI % ER MG E 5
@4 X 1 FMEEE
PERRER
ADI : FFA— HEIE NOAEL : 35 & SF : &Rk UF : hESEMRE

U BEEMEEMICIT, RAEERTRO b EREEAT RS AT LT,

2 WRIEROBEWVIL, REEREOFRGEOENI L D,
3 . w2

YRR T, EREOIENCHR L RBEPR T 6N TR Y, TATNICOVWTRERIESFEH S TWZe), BREEE LTHHBEILICER, THERFED O L
RV MiE AR LTz,
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= 14-1

HZaF VP OREROREEICL Y LT ETREOH S ELEES

(—fEDEH)

It N ORPES R BRUE IS

BT K - %}ﬁ@ BB KA o b
88 (mg/kg KT
MERE © 25, 100, 200, | iEAE - 100
280, 390, 550, 770,
1,080, 1,500 HE - BORTEENRD . TR, DU
T | AR FRIE, IR SCETTE O, PR KA,
JHF e z2 fraf b 5
W . B REEND, TR, DU
JRRIE, IE A SO AR PR AL S
Mt 200, 500, 1,000, | : 200
— KR R 2,000

<A

(—IRTE - JEH) &)

I - AREES N QUL IE D ZAL, 3
TR, IEM R Ok

kTR

MERE : 50, 250, 1,000,

1,400, 1,800, 2,300,
3,000, 3,900, 5,000

HERE - 50

SERSE - NG, HIEEENRD . T
R, DUIBERRSE, TE [ SO TH AR A

— R N OB E R MERER O R & R AT

HE - 200

ARfD

NOAEL : 100
SF : 100
ARfD : 1

ARSD & EMRILE B

7 v bR

ARD : A&, NOAEL : fEHEMEE. SF : 2Rk

U /bt s TR bV BRI R e R LT,
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®14-2 D2+ V- L POEEBEAREFICIVETHAREDOHLIENTE
(IR IEER L TL S RTREME D & 5 &%)

EOIEZE i AR

Kb

(mg/kg (AHE/H)

MR N A B ERTEIC
BT A5 RikA > h D
(mg/kg KEE/H)

7w b | AR

0. 1, 5, 25, 50

e 5

BEIR - 14 BB oS SEEE RN

NOAEL : 5

ARfD SF : 100
ARID : 0.05
ARED 2 LGB 7 v MR

ARID : 21t AE,. NOAEL : ##HM &, SF :

U /R TCRE v e T R 2 R LT,
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<HIRR 1 - A3 RS o >

R b%4
(B)-(R)& (B-(R-1-(4-7av 7 x=1)44-2 2 FN-2-(1H1,2,4
(E1R) NU T —b-1-A V) h-1-E -84 — b
(2)-(91k D-(9-1-(4-7 v 7 == )L)4,4-2 A F)-2-(1H1,2,4-
(Z1K) KU T = -1-A )R h-1-m -3 L
(2-(R1k - (R-1-(4-7 a7 = =)1)44-2 A F)-2-(1H1,2,4-
(Z1K) KU T = -1-A )R h-1-m -3 L
(B)-5-4-7 a7 ==)1)22-YAF)N-4-(1H1,2,4-
CHOHE MU T A M)y b 1,30 L
COOH-E (D&M7QD7I;M3tFh%vagyx%w¢QHLmy
NU T —b-1-A V) h -4 i
Phenyl-OH-E | (A)-1-(Z muo-t Fur¥s 7 x=/)-4,4-2 A F/N-2-(1H1,2,4
(4-OH-E) KU T -1y b -1- -3 L
D547 nm 7 x=)1)22-2AF)L-4-(1H-1,2,4-
CH:0H-Z YT = 1A )R b4 -1,3- U AL
COOH-Z (D547 muT==1)3E Fr ¥ 22 Y AT N-4-(1H1,2,4
KU T —L-1-A V)R b -4- R
Phenyl-OH-Z D)-1-(Z o Faxy7z=1)4,4 0 A F1-2-(1H1,2,4-
(4-OH-Z) YT —-1-A )Ry h-1- -84 — L
TKE (D+@7HH7L;M4AVf%w%QHLmy
)T = 1A V)R h-1-m 34
K7 (ZT@WHB7:;M4AV%?W%GHL%¥
)T = 1A V)R h-1-m -3
9K r@&ga7:;M4AVf%w&uHLmy
KU TS —b-1-A V)R B -8
2GA rw79m7iaw4Ayx%w&uHLmy
KU T —-1-A V)R B -8 — )L
CC fig 3477 x=1)2-(1H124 sV 7 —-1-A4 V)T 7 U LR

1,2,4- NV 7Y —)L

1H1,24- N7V —L

1-(9-7mul1,24] NV 7Y als1-al1 V¥V -5-AL)-22-

CYC-4Cl CAFAT a1 AL
2,2-VAFN-1-[1,24 N ) TV m[51-a4 V& ) 5
DCCYC AN aN-1-4—)
CIPhCOOH 4-7 1 n 'Rt B
CIPhCHO-Trz 4-7manm-2-4H1,24- U 7 —)-3- A V)R AT )T B R
DBCYC-4C1 9-7uvnul1,24 NV 7Y uel51-al4 Y% U -5AW)AK ) —)L
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<BIRK 2 : FRATE RS AR >

9787 Zayiin
Ach TEFNLaY
al ARy &
ALP TIVHIVKRAT 72—+
ALT 7§§V7i/ l\?‘/7<7:_'7;—€ ]
(=7 NI VBRENLE VR NT VAT I —E (GPT) )
AUC SR B A T A
BrdU 57 E-2-TAXTTY T
CCl4 W7 ES
Crnax R E
CMC HIVIRF T AT — A
GSH TIETF A
Hb ~NEZovry (i)
His EAXZ I
Ht ~v 7 Vv ME
LCso BB
LDso PR
MC AF )t )a—A
PB Tz /)X —)L
PHI AT 2> BINHEE T H X
PLT M/ NEER
RBC PRI ER
TA FATEHXI R
TAR AV (B h.) HteE
Trax 135 v R BB e e e B B IRF
Tue RS E:l
TRR HF% B U RE
UDS REH DNA &1k
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<BIHK 3 : 1EM IR B >

e P (mg/kg)
B [ . v=afy — 1,2,4-
;ﬁzi ES A e ¥ E’EI)I 7’”3;/_’1/ AP YT — L CYC-4Cl
% (=1 AR E RN
# Soerm i | MM | e | SRR | e i | 2 | e | |
i
(LX) 2 12~166 g ai/ha 1 | 55~75 | 0.005 |0.005% |<0.0052/<0.0052
1987-19884F
i .
S 1~1.5L mg ai/LL 175~
1(;;2;) 2 KU 1 178 <0.01 | <0.01 | <0.01 | <0.01
i 1 Img ai/L/KEHIC
(LX) 2 il F-{=HE + 2 | 48~59 [<0.005 [<0.005
20004F 126 g ai/ha
K F 0.8~1L mg ai/lL 194~
(LX) 2 | KRR FRIE+ | 2 log | <0:005<0.005
20004 126 g ai/ha
PN
(LK) 1 126 g ai/ha 1 59 <0.005 |<0.005 | <0.09 | <0.09
19894F
PN
(Febb) 2 12~166 g ai/ha 1 | 55~75 | 0.02 | 0.01
1987-19884F
N .
- 1~1.5L mg ai/lL 175~
(ng)e;? 2 KU 1 178 <0.01 | <0.01 | <0.01 | <0.01
KT 1L mg ai/L/KIRIRIC
(Fab5) 2 i1 78 + 2 | 48~59 | <0.01 | <0.01
20004 126 g ai/ha
N 0.8~1L mg ai/lL 194~
Fb ) 2 | KRR IRIE+ | 2 129 <0.01 | <0.01
20004 126 g ai/ha
ThAhEW
(Fh) GREB) | 2 1.25L mg ai/ffft 1| 13> ] <0.01 | <0.01 | <0.01 | <0.01 | <0.05 | <0.05 | <0.01 | <0.01
193
19944F
Fy Y
FTHDEEER) | 2 | 0.0125Emgai/fk | 1 |65~104 | <0.01 | <0.01 | <0.01 | <0.01 | <0.05 | <0.05 | <0.01 | <0.01
19964F
LA A
(B)EIE) | 2 | 0.1mgai/ b1 | 1 | 52~54 [ <0.01 | <0.01
20024F
=Eh&E
@@L | 2 | 1.250 mgai/ b LA | 2 1?;; <0.01 | <0.01
20034F
F~ b
(E)CR5) | 2 | 0.25mgai/ hL | 1 | 89~99 | <0.01 | <0.01
20164
Wwh o
(R (R 52) 2 0.25- mg ai/fk 1 121~ 501 | <0.01 | <0.01 | <0.01 | <0.05 | <0.05 | <0.01 | <0.01
19924F 146

) ai: AR, PHI : A DUNHERMEE CoBE L kAl G : kAl
a: 1|35 (PHI=55 H) OHDFT—H
< BT — X DR IR O E A RN T 535G TR MR ME A ) L, <& fF LT,
BEE OB T, TEIRAN TR DG ORmIEL, KREWEZR Lz (B 20X A ¥EE T 0.006 #&H =4, B #EIC<0.008
D, <0.008 L L)
RIS E BRI A ST — & OEEITEERMEEZ R Lo b0 & LCHBAE L, *&26 LTz,
cv=atY =P OEREEIIY =S Y= P (BULEY) KO (B-(REOGEHERT,
s y=aFY— L PHIGIR, 1,2,4- R U TV — AR, CYC-4Cl OERBIEIZ Y == — )L PICHE L TR Lz,
B LRSI, v =a) = APy =a) ) — LPREAKR=1.0 7 ==a4 > — P/ CYC-4Cl=1.01
=3V = P1,2,4- bV TV =LA K=4.22
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<Pk 4 : BRIEMFRERBRAGE >
e PR (mg/kg)
. i js1%| PHI e a TP
FEhiAE 18 (EHENEED) o ]
% ferm i ) fiE
N
(F ) (L %) 1 2 395 <0.01 <0.01
20004F
7z
(% )
(k75 1 2 510 <0.01 <0.01
20004F:
L x
(2 ) (BE=%) 1 2 403 <0.01 <0.01
20004 0.01L mg ai/kg
NI A KBV FE IR
oy & +
(Eziom())gi ) 1 196 g ai/ha 2 403 <0.01 <0.01
2N A
(% Hh) GE) 1 2 403 <0.01 <0.01
20004F
< S
(5% ) CE3E) 1 2 221 <0.01 <0.01
20004F
Twoh
(% ) (F52) 1 2 446 <0.01 <0.01
20004F

) ai: Aoy, PHI : ffE 12 O UICHERIFR &= T Ak
c &7 — 2 NERBARMOFEZ AN T 2 58I TERBRIEL FI L, <& L,

U =afY— L P OEBETY =27 — L P (HLAY) RO (B-(REOEFHERT,
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1.

10.

11.

12.

13.

14.

15.

Bin, ORI IEE (D 34 FFIEAE 5 370 %) O—fBZUWIET %
i CPRR 17 4F 11 H 29 BHAF, PRk 17 FFEAE T B E R 5 499 &)

JRBEER Y =2 F Y — v P (YRR (184 1 A 31 HILGET) - {E
AR S, —EAR

Ausralia NRA : Evaluation of the new active UNICONAZOLE—P (2000)
AR B IC OV T (CERL 184 9 H 4 B AT EA T B J R4 5 0904006
)

B AR EEFMICOWT CERR 19 4 2 A 23 BfITEATBERRELHE
0223004 %)

B AT ORE R OBENZOWT (CFAL 19 4 5 A 31 HfHTIFRE 545
)

Bhh, WINEOFMEIENE (B850 34 FIEAE /R 370 5) O—HAWIET S
i CFA 19 48 12 12 BAHTRA @A S5 411 )

BRI Y =aF Y —) P (MW ERFER) (oo 8 A 8 AMET) : fEX
bkttt —fak

V=aF Y=L P Db~ O RER A EIEN B AR FR S A5
e, 2017 4, R

B AL RGBSR W T (B 2 48 11 H 11 BT RA @A AR 1111 55
2 %)

YRk 17~19 FORMERE - BiliEid G8F - RfEFRS LD
Fre R - B S E R, 2014 422 H 20 H)

USEPA : Uniconazole-P Human Health Risk Assessment for Proposed Uses
on Fruiting Vegetables (Except Cucurbits), Crop Group 8 (2008)

Health Canada : Proposed Re-evaluation Decision. Uniconazole-P and Its
Associated End-use Products (2019)

APVMA : Acceptable Daily Intake (ADI) for agricultural and veterinary
chemicals used in food producing crops or animals : Uniconazole-P, p.93
(2019)

BMLERES  BITHMEE Y 7Y — A E Y. 2018 £, A%
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2N

N7 Y= RBEEoBER#HDW THD 1,24- 8V 7Y —/L (CAS No.
288-88-01) . K VU 7Y —/LfEEfE (CAS No. 28711-29-7) KX R TV —17T 7
=2 (CAS No. 10109-05-4) {22\ T, JMPR K UKEMNTT - 7= s AHi#5 54 2
ALizE A, BREELZES TR, Z2RULEERITSR LD LIFEFE ARV,
B CEON TV ARFIMANRE LD ONTZEDTHY, MU TV — LR
BiHMET DB 05EEE E L CXRARETH S &4 L7,
BREHT W= BREGE I, iR NES (T v b)) | BEElE (v b, v U X
KOy x) | #atEmEtE (7Y b v AKROS X)) | laEmEEAeRE oS
(7 v b)) | BHEEEARREEOES (T ) 1T HREN 2 HRE5H (Z v b))
AR (7Y NEOYYX) | BEEEEORBRMETH D,

BREEMERBRE RN D, 1,2,4- U 7Y — BB L AR, FICEE (7R
= AR IME, T EERD) KOMEE (ENmEH) cRo oz, 7y &
VN2 90 B RH AN E M AR IR SRR BV TRER, I B EED . /MM
WROIEMEIEIE, RIGMRERAEZEMEE D, 7 v M2 H W BIERBRIZ BV TR IR R
T BEREEINEN, T v N ERAWRAEFBERBRIC B WO CREEMIC R ER N
PHIRFED DAV A EICE W T H BRSO A BN & OVE R B OB MR
Do, BamthidEio oo,

N T V=V DN N Y 7 =)V T T = R G X DA (R (B i)
IZFRD BT, MR, BHEARICXT T DR, AR OSEBEME TR S
o,



I. REINEMEOME

1. — 84
m& 0 1,24-80 T —)L
#4, 0 1,2,4-triazole

& . B U T — LR

Hi4, : triazole acetic acid

4 s NUTY T T =

g4, : triazole alanine

2. 24
1,2,4- h U 7' —/L (CAS No. 288-88-01)
IUPAC
m4 . 1H1,24 V7 —)
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 U N3 T T=
g4, 0 1,2,4-triazolyl-3-alanine

3. ¥
1,2,4- 8 7> —/L : CoH3N3
MU T Y — VEEEE © C4H5N30:
N7 =T Z = : CsHsN4O3

4. 2¥8E
1,2,4- U 7Y —/1 : 69.07
YT Y — L EERE : 127.10
)T =T T = 172,14



5. BERX

N %\NH N&\N ~ N\\f\N/\/COOH
COOH ~./
/
L::N/ SN N NH,
1,24-~ U7 —v  RU T — LfERR KT — LT 5=

6. &

1,24- U7 Y=, RUTYS—ATIT=FEO RN 7Y — L RIE, RU T
—LREEOILGERE TH Y | L O EEF AR EIND, NI T Y —LT
= 1% 1989 4FIZ JMPR IZE W TRl S 41, BT & ffim S iz,

INLORREZ T, BRMEZEFERTIE, NI TY—ATI7=VKORRNY TV
—VEEER & Bk ERE VW E LCE e ZATH DL, 1,24V T7 Y= b
TS =NVT T2 KON U T )VEEERIZ OV T, 2006 AEIZKET, 2008 KO
2015 4F{Z JMPR CiEfi & 41, ADI 2 OV ARfD 235% E S N7=72, b U TV — /L%
EROFTMDOSEEE E LTHAT D, E0VEEOHEIToTEHLDTHD,



I RLEICTHRLIABROME

WA M RS ORI A R A 2, wEICET 2 BRI FmRALZEE L=, (&
M1, 2, 8)

1,2,4- 87— E AW AfEmRER (DI-1.] 1%, U T Y —LVERO 3K
OB NDKFEZ UC TR LT-b D (LLF TUC-R U T Y —v) 0o, ) v
T ST,

NUT Y = VEER A AR EARE [(D-2.] 1%, NI T Y —ERE 14C T
L= bo (LAF UG- 7Y —)Ulig) Lo, ) AW CHEBEINT,

NITY—=NT I = HncgfEmAR (0-3.] X, NV T7Y—LEgRO 3
MM ONS L DRFEZ UC TIE L7z b (LLF TUC- R 7Y =T F=2] LW
Y. ) EHAWTEm SN,

FHTREIREE K OMRERIR FE 1, FRICHT 0 D372 WA IR e (& UHE)
51,248V 7= NUTY—AEEBAK NN 7Y — LT T = ORE (mg/kg
KlEpglg) WTHABE L7-fEE L TR LT,

FRAESEM PRI 1 IR ST 5,

I-1. [1,2,4-r)F7YJ—)]
1. BMERERSER
(1) 5y +@®
SD 7 v b (—BEHE-ES 2 L) (2 14C- N U 7> — /L% 0.4, 48.8 ) 866 mg/kg
RE CTHERE O &S5 LT, EMWERNEm R FEhi <7,
B H4% 168 RFRIZ 31T D IR M OFE R HEER IR 1 IR TV 5D,
1,2,4- R U7 — TR0 NI S AU, 24 FERLANITIZ & A E D3RI S Tz,
WL SR 1, R FP PR M OSEARE P RE D At B 7 & 80.8% L HH &
oo (ZH1)

F1 RERI18EREICHITHIRRUVEDPMIE (KTAR)

e h& 0.4 mg/kg K HE 48.8 mg/kg K H 866 mg/kg A
el Jii3 i3 Jii3 i3 Vi3 i3

SR 93.5 90.6 80.0 92.4 87.6 91.9

o — VYR 0.0 0.5 0.3 0.8 1.0 1.2
£ 8.7 7.4 19.9 10.4 6.5 9.2
HHARTE 0.8 0.6 0.8 0.9 1.6 1.3
PEIES 5T 103 99.1 101 105 96.7 104

(2) v +@

SD 7> b (—H#EHES L) 12 1UC- MU T Y —/b% 1.0 mg/kg REE CHRIRE 18
X% 0.1, 1, 10 # L < (3 100 mg/kg AT THHIRAEE S LT, B#KNIEHTK

10




BRI hE S iz,

Feh1% 48 BFIC IS 2 IR L OFE P PEIER T 2 (RSN TV D

ﬁmXiﬁ%W&@%SOﬁﬁfﬁowMARm

DEEGHIZBN TS, K5 BUEEIE

el lefrﬁiéhﬁo W

(CRPICHEI S T,

RN AR, %%%W&“’%LSH#F'?% 1Z 55%TAR (T, 3 H%IZ 1.9%TAR T
B> LTz, HeEIX. RPICH—12 04 L, &5 30 DI L O T b &
< (1.2 pgle) . %%Wﬁaﬁ%ﬁbvﬁ;(mwuy@o

x2 BRERBEMICETHIRRUERPERE (BTAR)

P 52 &0 5 FrRPN$¢ G-
b 1 0.1 1 10 100
- mg/kg AAHE | mg/kg /AHE | mg/kg{AE | mgkg AE | mgkg (KE
PR 91.9 93.9 92.6 92.1 93.9
£ 5.4 3.9 5.0 5.0 3.6
Pt E 97.3 97.8 97.6 97.1 97.5
FHARIR RS 2.2 1.7 2.1 2.4 2.0
T E TR 0.47 0.51 0.44 0.51 0.47
Flo, BEH ==

—L&EHALZSD 7 v b (—REER 4 C) (2 14C- R TV
—/L% 1.0 mg/kg RE CTHARSUI+ fEANES- L <. A HEERER 23 5266 =
T

FR SIS+ FE BN 542 24 FRR CHEHHIZH 12%TAR, JRHIZ
~65%TAR N ON#HFZ 3.5% TAR~4%TAR 23 S vi-, F 7= fHfk
~18%TAR. THILEIZ 6% TAR~9%TAR DFEENERD ST,

60%TAR
Z 14%TAR

(1)
(3) 5v D

SD 7 v ~ (—#E 10 PT) (2 4C- VU 7' —/L % 10 mg/kg A E CHLERE O #&
H L., REEZ O TREWEE - EERBRSFE ST,

R FERE U RED 95.3% 3R EAD 1,2,4- N 7Y — L ThoT-, (B 1)
. RSB
1,2,4- MU T —=1DT v b, T AR B X% HO T2V IR i

e,

MERIIESICRENTWS, (HR1, 2)
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£33 FEEEBREE

w5 LDso (mg/kg 1K) - SO
e ELZ/E pm It B S TIER
JER 72 L
SD 7> k
HE 3 T 500~5,000 5,000 mg/kg A T4 {5
T
BEER, MRRRETE . —BROREE
) _ DAL BEENME SR BN
Wistar 7 v b
HERER 15 I 1,650 1,650
&1 1,250 mg/kg RELL T
[
- % B L= RHC i L
(PERBI B O 3,650
VEEASEH)
7 SR LT ERHCREH 2 L
(PERBI B O 666
VEEAS )
PHER, PP RESE . —BOIREE
) _ DAL, REENMZ SR ENAL
Wistar 7 > b 4,200 3.130
HERES 5~20 It 2,500 mg/kg AL T
=
(5354 MEAIE . B O &,
BNE, HRE, IEE,
NZW TFE | 600 WL, HE, WO, fRH
Ik 2 T
2,000 mgkg RELL T4
s
Wistar 5 » LCs0 (mg/L) ZH LT RHC R L
oA PERI & O | B AN 2.05
NMRI = 7 % 990 S LTCERHI R L

PERI K 05 A

3. MR - RIS B RIBE R U B R A1 SR
1,2,4- 8 U TV —L®D NZW 793 & F 72 AR K O R RS i P akiR 73 52 fi
Shic, TORR, IRISK U THEDOHRFIEME, B IZ8 L TR O RIFEME

biviz,
Hartley E/VE > & W72 REEEMERAE (Maximization %) 2336 S,
R TH- =, (B
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4. HRESEEHER
(1) 90 HEStSYEER (v )
Wistar 7 v b (—BEHERESR 15 PC) % V72 REE (1,2,4- kU 7~ —/1: 0, 100,
500 & TX 2,500 ppm : FHMIAEREITE 4 2R) & 51255 90 H B HEAM:H
PERRBR 3 26 X7z,

x4 0 BEER[ESEMESAR (Sv b)) OFHRFERE

B 58 100 ppm 500 ppm | 2,500 ppm
AR AR | B 7.8 37.9 212
(mg/kg RE/H) | M 10.2 54.2 267

2,600 ppm G- FEDOMEME TR (MERESS 2 1) L OMKEHEINENS], FRIFELE T/
BRMAR (SR VER i M OV RE NN N B350 0 BT 0 T MR & 1 IMERE &
% 500 ppm (# : 37.9 mg/kg (RE/H . M : 54.2 mg/kg FEH/H) THDLELERX
bihvie, (1)

(2) 90 HEEAESE/ AREEHERER (Sy M)
Wistar Hannover 7 v~ (—f&FEPEREREE « —HEMERESR 10 PE, o IERER
B —BEMERES 10 J8) 2R W2IRET (1,2,4- R Y 7 —L 0, 250, 500, 3,000
K1Y 1,000/4,000 ppm! : “FERAEREILE 5 ) 5285 90 H M
PR R R OF A 5 BR 3 20 X Tz,

#£5 90 BRIEZMESFE/MRESUEHEHR (S b)) OFHREERE

B GRE 250 ppm 500 ppm | 3,000 ppm | 1,000/4,000 ppm
R AR | 16 33 183 210
(mg/kg REH/H) | #f 19 41 234 275

BB TRD DB RITER 6 IR TV D,

KD 5HET TSH OV 0338 Hivi=23 (500 ppm VL LG CTHEZED
D) . Ts O T4l GOFEIT e <, FRIBICHEF LR O 6N o7c 2
EnD, BEFHERITENEZE X b,

AFRERITIB VT, 3,000 ppm LA & GREOMERECAREIGINING], IRk, EEE
W, WEREZEVE, RRY « AR R O B AR RO LS 0N R bz T,
T EIIMERE S & 500 ppm (M : 33 mg/kg REE/H ., M : 41 mg/kg (AE/H) T
borrEZOLNE, (BE1)

1 A0 4 381 1,000 ppm, DT 4,000 ppm TS5 7=,
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F6 90 ARER[MESNE/AESEHAEER (S b)) TROONEFERR

B5RE

I

i3

1,000/4,000 ppm

3,000 ppm 2L |

« PREH NI

* TG K ORI

- A

» i et B B

* BOLKHVOHD | R KT

Qoo HEIR, TN, IR,
BAITRM, A =T 7 4= R T
OB ED . S BV ITEIOD
D SEHIE Y ROk, B
R K

+ JEBE) &N OV A FEEE) &
- RIEREARMEZ T (A, TDERE.

R ABEfREAR)

+ /INIREAR D 2R VRIS

« PREHINEN S

- MR

- HIRSER

« Jpéitte el B 82

* BOLKHSVOHD R KD

Qetaii, AR, AR, IREL,
BTRM, A =T 7 4=V FT
DIFB & LD BNV ATEIOD
WY SEHIE Y RO, B
EHE R

- )KL OV FEEE) E D
- RIEPREARMEA ME (BB THERE

e, FHErhIRAR) 51

* NRE R 0D ZE MR/ AE

500 ppm LA T

TR L

=IEAT R L

SL: HRZEIT W E GO L HE LT,
§2 1 1,000/4,000 ppm & 5-HE TIZAEEDRVD, TG OB LR LT,

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

250, 500 KO 2,000 ppm : FHRRAEIREITHR 7 2R) B5I12XK 5 28 HEE
2t B Eh S i,

&1 28 BRIEZ[EFMEAR (XVR) OFHREERE

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

AFERITIBUN T, 2,000 ppm KG-FEORETHEIANE, WIS ZMEENRD B,
IR IR 5B L 72 B RO b e o 7m0 ¢, MEMERIIET 500
ppm (90 mg/kg (KE/H) | M TAGER O &= H & 2,000 ppm (479 mg/kg K
/H) ThrLExbhiz, (ZM#1)

(4) 90 BRIERMEMHHAR (YU X)

ICR v~ 7 A (—REMERES 20 PT) Z FIW-IREE (1,2,4- U 7> —/L : 0. 500,
1,000, 3,000 } T 6,000 ppm : FHMAREBEEIIER 8 ) F512X % 90 HIH
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AR R 2 S S T,

&8 90 HRIEZ[MFMAR (XRVR) OFHREERE

B H-RE 500 ppm | 1,000 ppm | 3,000 ppm | 6,000 ppm
AR | B 80 161 487 988
(mg/kg AEE/H) | Hff 105 215 663 1,350

KRG TRD ONZEEAT IR 9IRS TV 5,
6,000 ppm ¥ 5-HEDOMEHETHFIg D P450 {EMEEIN &Y UDPGT &M O )7
. 3,000 ppm LA E&EEREOMEHE T ECOD, EROD M OY ALD &M O #1338

OB,

AFRBRIZEB VT, 3,000 ppm LA B GREOMECHRER, I BRI . B
HC BT BT AR b= ZAEO AL ZRD B, 6,000 ppm 5 FED i THRER,
bt B B E D FRD HiLT- DT, MEMEEIIHET 1,000 ppm (161 mg/kg &

H/H) . T 3,000 ppm (663 mg/kg AHE/H) THD EEZ LN,

(PR 1)

&9 90 HEEIMSMHER (YVR) TROON-FHERR

IaeRiia i3 i3

6,000 ppm - HE - PRER

- (REIEINPN I K OB EE &) - IRE RIS

- R B sof B R - Jidshtt ot B AR

- 7V v < 7% v EE D
3,000 ppm LA E | - fRHK 3,000 ppm LL T

- Jibdit skl BB B AT RS L

HEH TR b ARIMAE, KT

N 25RO A 22

1,000 ppm LA K | BwPEFT A2 L

5. @BHEEEHER
(1) 2 AREHESE/ aRsttasi (Sy )

Wistar Hannover 7 » b (—fi%EEMEaBREE « —BEMEMES 20 DT, PRk
B —REMERER 10 D) 2 W 2RET (1,2,4- 5 U 7Y —)L 0, 125, 375, 1,000
} 2,000 ppm : FERAEIREILFR 10 20) BEICL D 12 2 H BB
PR FEEOF A BB S FEhE S Tz,

#& 10 12HhARENSE/ aEsSHHEHER (Sy b)) OFEMERKERE
B H#E 125 ppm 375 ppm 1,000 ppm 2,000 ppm
SRR AR A I 6.9 21 58 113
(mg/kg REH/H) i3 8.3 26 71 136
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2,000 ppm £ 5-HEDOMERET/INIK G (RFICHED) 123610 5 7 0% o =l fa O
R ﬁﬁ&(?ﬁ~$ﬁ)ﬁmwgﬂtofw@mfi PN RERT e
W2 - ’Cﬂ THTINF A RE O EREICEN T (gap) XITAE
(break) D OLNT-, BEOHITIL, IF o ofilaoRbNREFELL ., 5+
J& DWE S O HERLAR R g 0O %6 B O & o Tuniz, D¢, il 2 DR RERAE
SAFHh R ORI b & o 7 El’f’fn‘?-f@ﬁ@ﬂt\ BRI 077 —YDfF
TE ST SO M 2R B O EE NG B ATz, 1EITIR BRI A LITER O 5
ﬂﬁ#oto1mommuhkﬁﬁ@M%fi%ﬁ%mmﬁﬂmw%hto
FOB K UOBHISEBEOHPE TIL, WTNORGHIZ S AR GIZBE L2
IO bR o7, 2,000 ppm FHHERFEOMEIZIHNT, 53, 6 X9 H
TR E B IR D D3RR 6D B ALY, E OFEE IHE ) CTHREHFIA B EIT 2 )
of__ EROEE 12 M H TIERD LN -T=Z L h . HRIEKS B L7
LOTIE W EEZ BN,
AFBRIZIN T, 1,000 ppm BL E OG- EEOMERECAREIEININHEI GO H iz
DT, HEEMEREIIMERE S © 375 ppm (K : 21 mg/kg (AH/H ., M : 26 mg/kg K
H/H) ThrEEZONT, (ZMHS8)

6. £ERESHESER
(1) 2 HAREHRERE (Tv )
Wistar Hannover 7 v ~ (—#EEMES 30 L) 2 W -iREF (1,2,4- U TV
—/b 10,250,500 & TF 3,000 ppm? : “FEJRAEREITR 11 ) KEHIZED 2
TABSHEBR 3 20 X 472, 3,000 ppm & 5-RETiX Fr B A+ b /s
Mo l=T=8, Fr AL 250 & O 500 ppm #5-BED HakBR AT THI 7,

x 11 2HEHAEBEHR (Sy b)) OFHRAFERE

B 58 250 ppm 500 ppm 3,000 ppm
| HE 15.4 30.9 189
wmamr | L T | 175 36.2 218
(mg/kg KE/H) JiiE 16.0 32.0
P .
RS 18.9 37.5

BRGHETRD OGN RIEE 12 IR ENTW5
AR I BT, HEM TliX 250 ppm LA ERGEED Fr i AT R ININH A3,
3,000 ppm $5-HED P MECARTEHEANINH], /INIKFRER O ZMEIRE R D iz

2 AWM P O 0~7 A/7~21 AL, #BRWEZ —EEEBIRSE 5700, 2 GHEORMEIRERE N
139/104, 278/207 K& X 1,666/1,245 ppm (ZJH U H iz,
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DT, — IR 2 MEEEME R IIHE T 250 ppm Al (P % : 15.4 mg/kg (R E/
H ﬂi‘?ﬁﬁ\ F1 HE : 16.0 mg/kg (RE/H A . 1T 500 ppm (P #f : 36.2 mg/kg
RE/H, Fillff : 37.5 mg/kg (KE/H) | REMWTITW-F oz T 500
ppm LU FEG-HE TIIM AR 52 B U 72 B8O H e o 7D T, M &
1% 500 ppm (P % : 30.9 mg/kg K/ H ., Pt : 36.2 mg/kg {R&E/H . Fif : 32.0
mg/kg (KE/H, F1lf : 37.5 mg/kg (K&H/H) THHEEZX BT,

F 72, 500 ppm LA B GHEORET IR 0, M TS L ORER 0o
PRIEDGRD ST DT, BHHEEIZ kT 2 MM A1 250 ppm (P : 15.4 mg/kg
(KE/H ., P ift:17.5 mg/kg (AE/H , F1/ft: 16.0 mg/kg {KE/H ., F1 4 : 18.9 mg/kg
{KEH/H) ThrEBExbhl-, (BRI

x12 2HEHAEBEHR (Sv b)) TROOME-EERR

. BloPIE R Bl.F, L
B Vi3 i3 Vi3 i3
3,000 ppm | - REFEING] | - ARFEIE I
- At B | - N sof B SRR
A A
< KRR OZE | - /NI RR D ZE
P/EESE P/EESE
- s - ZREET
Bl - EIREEAD
&) - PR ELE AN
¥ - SEREHE N
- FEPLEE
500 ppm FLEREHEN | 500 ppm LLF - BRI | - RS
DLk wmIEAT AR L - it B AR | - EBR D ORIE
%
250 ppm 250 ppm - REHINEE] | 250 ppm
DLk wmPEAT AR L wmPEAT AR L
I 3,000 ppm
%) | 500 ppm AT R L TR L
m| DT
S FLIREN GO o T, BB EZRERE T,

(2) 4ESHEHR (Svh) O

Wistar (Alpk:AP) 7 v b (—#EHE 10 L) O4ff 7~17 H
TAIEARE) 5 1T, BAeEMNE

NUT7Y— 0, 25 KT 100 mg/kg (RE/H |

AR N FE i = T

AREBRICB N T, WINoOREGREOREY KOs A

17
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BIIRRD DN Do 72D T, HEEMEIIRENY & O R TARER O & & & 100
mg/kg (AHE/H TH D LB A LNz, BaEETRO bR o7, (B 1)

(3) RESFHEER (Sy M) @

Wistar (Bor:WISW) 7 v kb (—#EHE 25 PU) OIER 6~15 BIZHfRR O (1,2,4-
cU 7Y —/1:0, 10, 30 O 100 mg/kg IKEE/H | i 0.5% 7 LEHR—/L EL)
Feh LT, AR FE S,

ARFABRIZIBWN T, 100 mg/kg K/ H & 58O B CHREEMIH, BIET
RAEBELPEERARDRD NT-DT, ﬁiﬁiil%%&okﬁ&%so
mgkg KE/HTHDH EEZ LN, (BF1)

(4) RESHEER (v H) O

Wistar (Bor:WISW) 7 v k (—#£ME 25 PC) OIEYR 6~15 BIZHfIFE D (1,2,4-
U7 Y —/L 0, 100 %X 200 mg/kg (RE/H, & : 0.5% 7 LEAR—/L EL)
B LT, AR E M S iz,

FEMW)CiX, 100 mg/kg RE/H DL B G-HECTEREHINIMS] (100 mg/kg K/
ACIIAEZELRL) RO LI,

IR TiE, 200 mg/kg RE/ H % 58 TR 472 0 OAFRIEERED . 100 mg/kg
RE/H UL B GHCIRAE L OB ERRDPRO 57, £72, 200 mgkg
RE/AEGRETO BN OBRFEOFRASER I, 100 meke KH/H THRK
EROIMMNFED Sz,

AR T D mEE R, BEMEONRIEE D 100 mg/kg (RHE/H A &5
b, (1)

(5) REEFMHEER (YU F)

NZW 79 (—REE 25 PC) OIEYR 6~28 HIZH@flR 0 (1,2,4- MU 7 —/L
0. 5. 15, 30 XU 45 mglkg {KEH/H ., & : 0.6%CMC KiEiK) &5 LT, %
A MR BR N i S vz,

ﬁ@%?i:meQWEm%ﬁﬁ@5WTﬁ%7Hﬂ%ﬁﬁ%ﬁ@&@%
HHINPNHINFED v, b O ITITR 16~24 HicHhE & i, £/,
[F 4% 5B ClIAT IR T Easd . A% i%ﬁT\W%Tﬁ\ﬁi@ﬁ9\%@\
WORME, B, MIEENEO b7,

H%Tiz%m%QWEm&EﬁTﬁWE&UWVTﬁ( NVRE R R AR
KOG PRE RIB) 3580 bivTz,

AaRBRIC féﬁiﬁgi BB R ORI & b 30 mgkg (AF/H L E 2 bh
e (ZH1)
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7. BE=EEERR

1,2,4- 8 U7 Y — )L OME 2 MW AZIREAREERR, Fr A =—ANLAZ—
SR B HH SRAm AR 2 VN2 B s -2 %Wﬁ‘:aﬁ%ﬁ (ngrt BaT) KOVT v b U o oSERH
Ja e A 72 e A B kR 208 St S v 7,

FERIIR 1B ITRINTVWHERBY, 2TREThHh T2, (1)

x® 13 BEoEtaBRHRE

R ISES ALERYRE - B 55 it
P Salmonella typhimurium
I o o N
5 (TA98.TA100.TA1535 | 10~5,000 pg/~7’ L — k (+/-S9) 2
S TA1537 #)
S. typhimurium
sy |7 0P . .
, N (TA98.TA100.TA1535 | 100~7,500 ug/7' L — b (+/-89) | [k
{f 7 TA1537 1)
Vilro o ?:Vv/r:_x‘/\bxa_
Bl F2e08 | . "
gt | DIk R 43.2~691 ug/mL (+/-S9) £k
&/\ (Hgprt 8151)
Yot (REF | T o b Y oo SERAI "
*%ﬁ%gﬁ 77 b Y 2Rk 10.8~691 pg/mlL 2k

15) +- 89 : HHEMAL R F R OIHEHFE T

8. TODERRER
(1) TR MASFVEESR
1,2,4- NV 7Y = VDT A ha U ESRICHT A RBEERGTT 720, T
PRI 1,2,4- BV 7Y — L% 105 mol/L THHN L. 37°CT 48 Hrfijss#%
%, TA NIV —NA LT 02T N HIE SN,
FORER, 1,24- N T — T e~ X —PIEMERELZ RIS o T, (B
FE 1)

(2) v FEBEBEZRW /in vitroFER

SD 7 v FOfEEM (9.5 Afis, 1~3 {KHi) 1 1,2,4- U 7Y —/L% 500 X%
5,000 pmol/L THLER L. in vitro THRAFIEDRTI S L7,

RLPR 48 FfHIZ 1T, INEEFE O AL, B R | BHR & OMAHEiIF O |IE I NT Brown
K O¥ Fabio D FIEIC X BEA 2T Y 7R E S, 5,000 pmol/L ALFRREIZ
BT, PNpEsER, HEER. mﬁﬁ&U%x:7@ﬁﬁ_@wbto%@DNA
MG R EEBEITRBIIRO bR o T,

AFRERIZ T 5,000 pmol/L ALERRE CREFE /R 3 HIRIE N ZE D LTz, (B 1)
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I-2. [+Y)7YV—ILEFE]
1. EBPERERRER
(1) 5y +@®
SD 7 v b (—HEMERES 2 PT) (2 14C- R U 7 — LEEE % 0.58. 58.6 K () 1,030
mg/kg (RE CHLAIRE OG- LT, BIANEMRER N SE M S iz,
U T = VR IR MR S AL, 24 R BANICIZE & A E Dl S vz, |
e 5-1% 168 BRI TR PIZ 87.3% TAR~104%TAR, #H1Z 1.2% TAR~T7.4%TAR
ﬁi%jt“rlﬁéﬂ FIZIRHF ijrﬁiéhto FHARTPIT1X 0.8% TAR~3.1%TAR DFE 1
R BTz, Tjkrﬁi/\& NIMEEITFRD Do Tz, #51% 168 KREE O R 8k
flﬁ47b>%\ EIE 75%&&5%712:%2 bhiz, &1

(2) v+
SD 7 v b (—HEMERES 2 PT) (2 14C- R U 7 — LEE#R % 0.58. 58.6 K () 1,030
mg/kg ARE CHEIFRAOKE LG LT, REMRBWORE - &R0 I i,
OGS N7 — VEERIT, &R OWERNCEIfR7e < 24 BEELINIC
F & A ERRPICHEIE X7z, IRPBETEED EERIIARELD N U T — Lk
chol, (B

2. SHEEHEER
KU TS —AWEED T > N E AW AR =i S,
FERIIER M ISR Wb, (1)

& 14 FUSEEBRBE ()7 V—-ILEFER)

5. LDso (mg/kg &) . .
e i iE p ™ BIER S NUTSEIR
SD (Tif:RAIf) N IR e AR ERZE H . FLE
O Z v bk >5,000 >5,000 T AE BN
S A 3 DT eI L

3. BRSHHER
(1) 4 ESESYEER (v )
SD (Tif:RAIf) 7 v & (—BEMERER 5 U0) ZHW2IREE (N U 7Y — VEERR -
0. 100, 1,000 }2T* 8,000 ppm : FHfAEREILE 156 ) &5I12X 5 14
H [ e T R BR 28 S i X A7z,
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£15 1A BREBIMESEER (S F) OFHREERE

e 58 100 ppm | 1,000 ppm | 8,000 ppm
SRR AR IR i 10.6 103 788
(mg/kg RE/H) | M 10.1 97.2 704

AREBRIZB W T TOBRGEICE W T H MR 5B L7 2213380 5
NI o Te DT, MMM & b AR ER O fcm & 8,000 ppm (K @ 788
mg/kg (KE/H, M : 704 mg/kg (KE/H) THHEE2LNTZ, (1)

(2) 9 M ESHSHEER (Y k)
Wistar Hannover 7 v + (—BEMERESS- 10 PC) ZHWZIREE (R U 7Y — ) LiE
2 : 0. 3,250, 6,500 &% 7* 13,000 ppm : ‘FHMAEREILHR 16 BR) 51k
% 29 H M AVEFMERBR AN £ Xz,

F 16 29 BREBEIAMESEHSR (v ) OFHREERE

&H#E 3,250 ppm 6,500 ppm 13,000 ppm
SEV R AR B T 243 483 993
(mg/kg {KE/H) i3 260 519 940

6,500 &% 1% 13,000 ppm ¢ 5-FEIZ m\f PR pH OEESEZLAKT 2338 B 7228,
JRELAAR F RO K ORI ELITFRD D ILT ., IR IRIETH D Z LIk
56O T, wEFRBEEME T W %@k%z Sy

ARBRIZBNO T, WTHOBRGEHICE O T HRAR G BE L2238 6
NI oTe DT, MRS e AR OREHE 13,000 ppm (K : 993
mg/kg RE/H ., M : 940 mg/kg AHEH/H) ThHHEEZ BN, (B 8)

(3) 28 HHEZMEMHAR (YU R)
ICR v 7 A (—FEHERES 10 I8) &2 FHW2IREE (MU 7 — L EERE - 0, 1,000,
3,000 &% T 7,000 ppm : FERAEIEITR 17 2 R) K52 X 5 28 A fd 2k
mPERRER 23 Jeh = 7z,

& 17 28 HRBEIZMEMEHR (YOX) OFHREERE

e 58 1,000 ppm 3,000 ppm 7,000 ppm
IR ARE B 1k 159 483 1,070
(mg/kg K/ H) i3 183 542 1,360

RRBRIZBN T, WITHOBEREIZB W T H AR EICEE L= 213080 5
N> Te DT, MMM & AR O R & H&E 7,000 ppm (K : 1,070
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mg/kg RH/H, M : 1,360 mg/kg (AHH/H) THHEZHZX LI, (ZH8)

(4) 13:AMBESESE/ ARSEGHERER (SY M)

Wistar Hannover 7 v~ (—f&FEPEEBREE « —HEMERESR 10 PE, o IERER
WE L —HEMERESS 6 I8) 2 W ZiREE (R U 7Y — LfElg - 0, 100, 500 & T 1,000
mg/kg RE/H : FHRARIEIREITE 18 2MR) L2 KD 13 W di A w g/ ph
TR OF G R BR 2N 50 S A7z,

& 18 13 ERMBIMSE/ MREESEHEHR (Sy b)) OTHREERE

X 100 500 1,000

BFH mokg KE/H | mokg (KE/H | ma/kg K/
SRR AR B A i 94 495 1,000
(mg/kg KE/H) | M 119 627 1,180

1,000 mg/kg A/ H & GREDOET, FHMERA BRSO HE % £ 5 WBC O
DIREMRRO ST, TOREITE AT —Z OFPHNTH-72Z & HETIX
FEREZ 1Tt HREE & O CEITRO bR o 72 2 & K OME Tl #n /37
A= TEBIIRD NI T2 2 LD IR SICEE L2 b TlidZen &
EZ oo, MRFEAE (FOB X OB EBEOHIE) TiL, WThokh
FEIC ORI 5B L7 B IR D e o Tz,

ARBRITBNT, WTNOER GRS b BRI GBI L7225 0 btz
S 72D T, HEEMEEIIHERE & b ARBR O & m H & 1,000 mg/kg ARE/H (K : 1,000
mg/kg (KE/H ., it : 1,180 mg/kg IKE/H) THD Bz bz, WAMHRE
PEITREO B2 hoT-, (B S)

. ERERLEEERER
(1 ) 1 HHAREHER (Sv )

Wistar Hannover 7 v b (—HEMERESS 25 IT) 2 JHWZIREE (MU 7Y — LEE
iz : 0, 100, 300 }2O* 1,000 mg/kg (REE/H : PR IEITE 19 28) #5
2 &5 1 HAREGEER DN T hE S Tz,
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x19 1 HARBEHR (Sv b OFHRAFERE

. 100 mg/kg 300 mg/kg 1,000 mg/kg
BR R E/H ENEEVAE! ENEEVAE!
. i 96 287 959
SRR AR E B P i3 98 293 976
(mg/kg A/ H) i JAiE 93 280 926
P 78 246 770

1,000 mg/kg AH/ H &GO P HECAREREINIMGI & OB &R 235580 i,
P HETITWT OB G T HMRIER G IR L2 BITGR D b - 7D T,
BLENY) O BT B 31T 300 mg/kg (AE/H (P : 287 mg/kg (K&E/H ., Fq i :
280 mg/kg AH/H) | MECTARERO &M &E 1,000 mg/kg (KEH/H (P #f : 976
mg/kg ARE/H, F1lf : 770 mg/kg (AHE/H) TH D EE LN, REMWTIIH
R 5T BEE U 72 3RO DR o 72D T, M EII AR O & & &
1,000 mg/kg RE/H (P & : 959 mg/kg A&/ H ., P i : 976 mg/kg (KH/H, Fi
Mt - 926 mg/kg AE/H, FiM : 770 mg/kg AE/H) THHEEZ LN, Bl
RISk T 2 BT O LN hoTz, (B 8)

(2) REBHER (Sv ) <BFEH>
Wistar Hannover 7 » ~ (—#flf 20 IC) Ok 6~19 HiZs@Ekl&ED (KU T
V' —)VEEER © 0, 500, 750 &% TX 1,000 mg/kg (KE/H ., &EEARBH) #&5 LT, ¥
AR (PR AE SN,
ARFRERIZIB W T, WT OB GREORENY) & ORI bR 512 B L 7252
IO LN 0T, (B S)

(3) RESHEER (S )

Wistar Hannover 7 v ~ (—#£f 24 JT) OIFHE 6~19 HIZH##IFED (FU T
Y — LEERE © 0. 100. 300 K& TX 1,000 mg/kg (RE/H . I 0.5%CMC /KIEEK)
B LT, AR E;M S iz,

1,000 mg/kg AR HE/ H & G-HETld, BEW) 3 B EERERARER GEEME T, M
. PEORIREE, AL, SEBREKOVERIR) 2SR oz, 2 b OB
Bz 8~9 HICT LRI L., FREOER D OB ~D G 3F ISz, L&EOH
B CIIHALE O H AEREE S 2 Stz 03, B XIS BT 2 Rl o3 6
HI TV, [FRETIE, REHNIE] ik 8~10 H) K OMEBEFERD 3F
W HT,

ARFBRIZIB T, 1,000 mg/kg AR/ H % 58O REENY) CRERIAER . (REHEIN40

3ORHRBII TR E L CEMENZT-0, 2EGEE L=,
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HilEN RO HAL, 300 mg/kg K/ H UL T HRGEEO IR IR G OREITER D
ONRNoTeD T, EEMEIX, BEWAORIEE S 300 mg/kg (KE/H TH S
EEZ LN,

1,000 mg/kg A H/ H & G-HE TIEE GNP IE Sz 7o Y&
BT DM OPE 3T B EIZ W TEFHME T & 720y o 72, 300 mg/kg K/
HLLT CHREFTEIIIZRD bkhoT-, (B 8)

(4) REBFEHAR (V)

NZW 79 (—#flE 25 PC) OFHR 6~28 HIZHEHIR D (h Y 7Y — Lz -
0. 100, 750 & 1* 1,000 mg/kg (AEH/H ., AT &5 LT, FBAEBFERRD
FEhE S 7,

B GHE TR DIV BT AIEER 20 ITRSNTWD,

100, 750 }2T* 1,000 mg/kg AEH/B & GHEORNEWDO > B, TilZEivl, 6 &
Y10 I L RSN, 2D 95, 750 mg/kg (KEH/H & G-HEO 1 6k T
1,000 mg/kg K&/ A FGRED 8 FIOIITIL, AAID RN (pH 1.9~2.0) TH
HZ EICXEDRFMMEEREREICL 2O T, 2HBHHICI DO TIEHRWEE
2Nz, TNODORLEEO R TIZENT, BRERmEIZZEHOONS AT
BE GRUR~ERE 1.0cm) PFEODINT, 2D X5 REOWREIC L0 EEE &
DU, REENEOZE LWED UIREBDZE T L TRT L D EE I LR
Too RRIRPEEGICBE L723E 101, 4R 9 H DD b, & OO 1Tk
Bl XKL IZEED 2N D EE X BTz,

ARV T, 750 mg/kg K/ HLL EEGREOREM) TR, (REHINM
R, BIETIRAENRD SN0 T, EHEEEIINEMEOKRIEE S 100
mg/kg RHEH/H ThH b LB R bV, BHFEEITRO bNkroTz, (B 8)

&2 FEEBMHER (VUFX) TROHON-EURR

b i FEEIY) fia )2

1,000 mg/kg A/ H

750 mg/kg R E/H L L < FET - RIRE
* VRRE

- BEMRE (TF) @

- PREHE BN

- AT

- HOWE (b A, 1E5)

100 mg/kg A=/ H =IEAT R L =IEAT R L

a: 750 mg/kg R H/ H # 5D 7
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5. BinEEHER
U T = VHEER O 2 W T AR IR ISR R ER, ~ 7 2 Y oS fEfiE 2 v
ToREZRAE TR KL O e b U BRI 22 F O 7 e 0 IR B B B 8 S i S T,
fRIIE 21 IS TV D LR, 2TRETHoZ, ER1)

x® 21 BEinEtEHBRRE

AR ES JLBRRIE - 258 i R

S. typhimurium

(TA98, TA100,TA1535
TA1537 #%) 20~5,120 pg/~7 L — K =X
FEscherichia coli

(WP2P, WP2P uvrA %)

in

VILEO [ ey g | = o 2 U o <TEAIN

22 FepAw

Qe RSB | v b U o BRI

i 0.318~1.27 mg/mL (+/-S9) 2

1E) +- 89« EAHEMALRAFAE N R OIEFE T

I-3. [FIT7YV—MLT7F5=V]
1. BIHRNERAR
(1) 5y +O®

SD (Tif:RAIf) 7 v b (—#HEMES 4 8) ITUC- MY T Y —AT T=% 0.5
KO 50 mg/kg RE CHERR O& S LT, BMRNEMRBR) i S iz,

Pe 4% 24 BER CHRGHEREDIZ E AL (I : 96.1%TAR~97.7%TAR, M :
92.0%TAR~99.0%TAR) 73R fcHiilt Sz, $5-4% 168 Hefi] o FE i3
3%TAR~T%TAR, MR H~DOPEMIT 0.5%TAR Kiili T - 72, &5 168 Kifi]1%
12BN T, 0.5 mg/kg (RE 58 CITAME~ ORI 5117, 50 mg/kg KR
PeHRECIE, TICHFIE. B QUi IS 0.022 uglg BLTRR0H iz,

T, RRBRTH O IR L OFEREN Z FAWC, REEE - & EilBRn e
iz,

PR T 69%TAR~86%TAR K& O #H T 1% TAR~2%TAR 3R ZEA{LD U 7
— VT T=THY . RPBEHED 8%~19% K VD P D 1%TAR Kl 7 & F
JVikEIR (Nacetyl-D,L-triazole alanine) TH -7, (B 1)

(2) v +@
SD 7 v b (—BEERES 2 P8) (2 UC- MU 7Y — LT T =% 0.56, 54.4 KN
994 mg/kg RE CHLARR O #5- L C, B IRPNTEMRER D It S iz,
51 24 BT 66.1% TAR~79.7%TAR., #5-% 48 B[l C 87.4%TAR~
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97.4%TAR 2N RHIZHEM S, FHIZIIH 5% 168 KEfH] T 6% TAR~18%TAR
MPE S 7o, B 168 REE % ORRRIR BEIR B IR o 72,
Fio. KRB TEONIZIRAEZ AW TREMWEE - €& BN £ S,
Fe5.1% 24 B O R EHRED 82%~93% N KREALD N Y T — LT T =T
HY . 13%~30%NT T ILiFHEMAK (Nacetyl-D,L-triazole alanine) Toh > 7=,
(ZH1)

. RSB
NUT S —=NT TF7=0DT v N~ A%z -2tk iR e S 7,
FERIIER 22 IR NTWE, (1)

x22 RESHHBREE (MJ7V-L75ZY)

Py b5 LDso (mg/kg {AH) - U
e EL7ba m e B S TIER
Wistar(Bor:WISW) SR, BEIR. PENREDE, ES)
7k >5,000 >5,000 | 23
HERES- 10 T B L
% Wistar(Alderly Park)
" 7 b >2,000 >2,000 | SEMR B OFET 722 L
MERES 5 DL
Nﬂll;/l ;;I%j:p_j >5,000 >5,000 | JER K OFET 72 L

3. BERMSEHER
(1) 28 BRIERMEHHR (v )

Wistar (Bor:WISW) v kb (—BElERES 20 ) 2 HW=sidilko (MU T
VLT T =210, 25, 100 400 mg/kg (AE/H) K52 X D 28 HE#A
PEFE P RREBR S FEE S A7, —HER 10 PLiX 28 HM o RIERERIC Vo,

400 mg/kg REE/ H & G-HEOHETI R FE K Y Cre Dbl QN PRI @{E&T
MR HAVTZ DY, BHR OB 00 A K OMth o IR A IS B L IXER D &
NiemoleZ b, BUEFTA L IFEZEZ N7, 72, 400 rng/kg REE/
E#ﬁ@%ﬁ@ﬁﬁfﬂﬂ%ﬁ&@tbié AENNNFRD HALTZ DN, FREA AR =R KON
MIERAACFEIZZAGITERD B o T2 Z v h | TR & IXE 2 bR -
72,

ARBIZB N T, WTNOEGRHIZE W T HRIRE 5B L 7- 23R8 5
IR 7o DT, MM R & & AR O e m H & 400 mg/kg (KHH/H Th
LEEZLNE, (B

vy

CREEEECEEE VD, (LLFHELE, )
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(2) 90 HHESESHERER (Tv F)
Wistar (Bor:WISW) 7 v & (—#EMERES 20 C) ZHWIREE (Y 7Y —
VT Z =210, 1,250, 5,000 K& T8 20,000 ppm : FIAEREILE 23 B2R) &5
1285 90 H Ak w M aBR A3 S8t Xz,

#23 90 BHEBIAMEEMEHR (Sv b OFHREERE

Be 58 1,250 ppm 5,000 ppm 20,000 ppm
R R AN i3 90 370 1,510
(mg/kg (AHE/H) | M 160 400 1,680

20,000 ppm ¥ GEEOKET TG, Bil KO A RFEFRE DY, 5,000 ppm LA E#&5-
FEOMET TG NAHBIZHD Lieh, Z{EOREN/ NS W &, —#lETho7m 2
&L OMREIINIHENCER T 2 /RN H 5 Z Ehn, BETR L IEB 2 b7
No Tz,

AFBRIZH VT, 20,000 ppm 55 HEOLETAEHINIHI2F80 Hiv, HETIE
FRARER G2 B L7280 IIER D b e o 72D T, M EIIHET 5,000 ppm

(8370 mg/kg KE/H) | HETARFER O & H & 20,000 ppm (1,680 mg/kg (A
/H) ThsrtEBxbT, (&1

(3) 2;:BMESMSHEER (Sv ) <B8FEH >
Wistar (Bor:'WISW) 7 v & (—#E#E 10 PB) Z W7ok (R 7Y —nu7
7 =2 :0, 3,000 T 10,000 ppm, ‘FEAEERE : 0, 448 & 1,490 mg/kg
RE/H) BHIC L2 2 B AR I e,
RS G L7 B TR b v o Tz, (B

(4) 90 BHHEA[ESERER (4 X)
E— 7 VR (—BEMEIER 4 V0) 2 FHWZIREE (R Y 7 — LT 7 =210, 3,200,
8,000 &% Tr 20,000 ppm : MRIAEEEITE 24 M) & 52X 5 90 HHH S
PERRBR S FEhE X7z,

#24 90 BREBZMEEHER (/1 X) OFHREERE

BeG-RE 3,200 ppm 8,000 ppm 20,000 ppm
AR AR E | B 144 322 850
(mg/kg RE/H) | 150 345 902

S ARBRIIHEREDTZODOMBR L LTEES v, &REHH S 2 HE L HW -0, Z2FEELE Lz,
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AFERIZF5 T 20,000 ppm £ 5-1E O I C AR EEHE NS & OE F 2k 2358 8
DAL, HETITMAE GICBEE LI b e o 72D T, MEHMEEIIET
AFRER D i Fl & 20,000 ppm (850 mg/kg A/ H) | it T 8,000 ppm (345 mg/kg
{KE/H) ThorEE2LNTE, (B 1)

4. BHESEHER
(1) 12 AMBESE/ AREEHERER (Sy M)
Wistar Hannover 7 v~ (—f&FEPEREREE « —HEMERESR 20 PE, R IERER
BE . —BEMEMER 10 08) ZFWiREE (R 7Y — 7 Z =2 :0, 600, 2,000,
6,000 & TF 20,000 ppm : FHEMRAEBEEITE 25 M) HE5ICL 5 12 »HREE
PEFEMEARRR ML OB 3B A il S v 7,

&25 1L2HhARENSE/AREEHEHEER (Sy b)) OTHREERE

B h-RE 600 ppm 2,000 ppm 6,000 ppm 20,000 ppm
AR R | i 28 93 278 916
(mg/kg (KEHE/H) | 36 120 375 1,270

2,000 ppm UL EFGREDOHET, 5 6 N HITH Y 7 LD KO Glu #EIN3R
DO, #E 3 EWNI12 MHICIERD N2 Enh, ik 5B
HLEZbOTIERWEEZ BN, £/, 20,000 ppm 5O MM CTERE D
FIRIEDNFRBD B iv, HEOFENG CIIMFFEICHE B2 EMMR A S22, lBaiko
FEABERE ([ - 17/20 5], M - 18/20 ) 1k FREE (B : 14/20 B, HE : 18/20 i)
ERIFETh o722 & BOMREREZ R TEAIERITRD b o e Z & KD
ZOEITEERT v MBI 5 IR ERIRETH L Z b, HHEICEEL
LTI NnWEEZ SN,

HRRFEARE (FOB KO HFETEOHIE) Tk, WIho&GHIZHRIK
B GBI LRI N ho T,

AABRIZIBNT, WO GRS SRR G IZBE L 72 B T8 b e h
57D T, HEMERITMEE & b AR O i s & 20,000 ppm (K : 916 mg/kg
{RE/H., WM 1,270 mg/kg KE/H) THDEEX LN, BIEAREIEILER
biotz, (B 8)

5. £ERESHERR
(1) 1HRKESRER (S5v F) <SFEH >
Wistar (Alderley Park) 7 v b (—H#E1E 6 P, M 12 PC) ZHWiEEE (U
T =T 7= 10,150, 625.2,500 & T* 10,000 ppm) #5285 1 HEARE

KRBT T AR E LTESNIZRBRTHY . BB D T, BEEEL Lz,
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TERER (TRBR) 28R S vz,

BEW TIE, MR GICEE L7 B3R S e~ 72, 10,000 ppm #5-
FED W) TIRIEEZED b, R#ET ‘ié&)%)“ﬁ%ﬁ%w)}ltﬁﬁl Wbz, (B
1)

(2) 2 HAREHREEE (Tv )
Wistar (Alpk:AP) 7 > b (—FRE#E 15 DT, i 30 PU) Z HW=igeE (FU TV
—/L T Z =2 10,500, 2,000 %X 10,000 ppm., FEERAEIEILR 26 BR)
BHIZ LD 2 HREAEUIR DN E i STz,

Fx26 2HAEBEHER (Sv b)) OFHRAFERE

1 5B 500 ppm | 2,000 ppm | 10,000 ppm
bl | L fﬁi o 2 1128
] s S e

SE T IR 5 B L7 R0 & U7 b 72, RBY Tl 10,000

ppm FGHED Fro THREHNPNH] K OFIE VL S0 NS Fay, T [RIIE VR &R
DRFED O NT-O T, BEMEEITHEY CTHERE S AR O K& HE 10,000
ppm (P % : 1,100 mg/kg K/ H ., P M : 1,110 mg/kg (KE/H ., F1 1 : 929 mg/kg
{KE/H ., Filf : 988 mg/kg AH/H) | 'EE# T 2,000 ppm (P & : 213 mg/kg
{KRE/H ., P M : 223 mg/kg (KH/H ., F1 M : 192 mg/kg RE/H . Fi i : 199 mg/kg
RE/H) THDEBX I, BB T 2B ooz, (B
1)

(3) REEHHR (Sy M)
Wistar 7 v b (Alpk:AP) (—#EffE 24 ) OLLHR 7~16 HIZ58HFE D (5K -
0. 100, 300 }% T* 1,000 mg/kg A/ H) %’%5 L C. BAERMERRI G S vz,
REEI) Tl MR GRS L7280 b o7z, IR Tk, 1,000
mg/kg NE/HEGHETE 7 Iﬁmﬁﬁiwhﬁé}i&@% 13 MaHEE{LABIE, 300

mg/kg REH/ H UL ERGHE THRIRIGE OB LEBIED TR H Tz,
AGRBR(Z 1T £ HEmEMERII R EMY) CTARBR O i M & 1,000 mg/kg RE/H |

B2 C 100 mg/kg (AHE/H TH D & E 2 bz, AN
(1)

A

TR bR 0Tz,

(4) RESHESR (VYH)

NZW U4 X (—REHE 25 PB) O 6~28 HIZHEHIRED (FU T Y=L T F
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=2 :0, 30, 100 & T* 250 mg/kg KE/H) &5 LT, FBAEFBMHERERI I S
776

BEGHETRO DN wHEITRIER 27T ITRS ATV D

250 mg/kg EH/HEGHORIEIZHBWT, %%ot%@ﬁ&U%@%F#%
ILEIL 52% KN 12%DIEIZERD bz, TVH OBEE RO OFEME LY
T — X O (FIEN 0%~50%K N 0%~10%) % L[> TW\i=i=, Bk
BEICBEELZLDEEZ LT,

ARARBRIZIW T, 250 mg/kg REE/ £ 5-8EO REE)Y) C AR HE N 25 A3
IR TR E R OVE RS A BRI b= T, ﬁiﬁ%mﬁﬁwﬁw%ﬁk%
100 mg/kg (AE/H TH 5 & Z 2 bV, AT HEITRO bNiknoTc, (B 8)

&21 FRESFMER (VUFX) TROON-EURR

BB [SELY) =R
250 mg/kg {KE/H - W SOTRRE (ER 10 | - ARIRE
A LLRE) CHISER (AR T EER
- PREEHGINM I K OB EH S hyoid, angulated ala. 15
b (YR 6~29 H) JEJE)  H#E0
100 mg/kg (RE/BH LU | BT ALe L IR AR L

6. BEEHERER
MU T =T T = OHE % AV T2 DNA &S8R N OE IR 2R B, 7
YA == AN AZ =i (V79 O CHO) %AW a 2R E AR, ~v
ARSI (BALB/3TS) % MW - flila il Mo~ 7 AR OT ¥ A =
— AN AL —F W T2 /NERBR DN I e S T,
ERIIR 28I RINTVH ERBY, 2 TRETH-T=, (1, 2)
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*® 28 EinEtEABRHME

N k5 JLBRRFE - 1 5B it S
DNA Escherichia coli
- 62.5~1,000 ug/ 7' L — k (+/-89) | [atk
st | (pol A%, pol Av) WUV HE b (+-59) r
DNA Bacillus subtulis . "
’ﬂ%?ﬁgib%ﬁ (H17\ M45 Ek) ZONI,OOO Hg/T A4 ART <+/'Sg) él\é
DNA 7 v MR
) 80~10,000 pg/mL (+/-S9 Ei:
e 000 pg/mL (+/-59) r
g S. typhimurium O ,_\
5 (TA98 . TA100. TA102 . | 20~5,000 png/7' L — b (+/-S9) 2k
oo TA1535. TA1537 #)
S. typhimurium
TA98. TA100, TA1535.,
: IR ( . "
o et TA1537 ££) 313~5,000 pg/ 7L — k (+/-S9) | [att
vitro E coli
(WP2uvrA £§)
iRz S. typhimurium O N
75 (TA98.TA100.TA1535, |20~12,500 pg/~7'L— k (+/-S9) | [&it
e TA1537 ¥k, TA1538 #K)
WIEToEK | T YA =—ANLAS— | 500~10,000 pg/0.1mL in water a
%ﬁ;%ﬁ%ﬁ %H]H@ (V79) (+/_Sg) =
BURTF LR | T A = A NAAY — "
EEatE | M (CHO) 500~10,000 pg/mL (+/-S9) 3
ML |~ U A RRHE I n
g | VMBI~ &2 8,000 mg/kg (A
IR e 15 00 (R 1142 5) =t
: CBCFl1~v =X
in o : 2,500, 5,000 mg/kg (A e
vivo | TR (ugor) (P 5) =
Tr A =—ANLAZ = 15000 mg/k
N /000 me/kg {HTH g

(PEEA )

(HAElfE F 42 5-)

1E) +- 89 : HHEMAL R F R OIHEHFE T

m [FUTF7Y—ILRIEEY]
INRILERZ TS, U T = SR EM O AR AT L TR b o E

P77,

(MR 4~T)
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1. Z0aAFV—ILORESEREFERICHTILF/ A VBREHBEEROER (in
vitro)

SD 7 v hOEEM (9.5 Hilin ; B (1~3 {KHi) ) 7=ty —L% 125
uM #F L <iEy b7 —/v% 200 pM OJREE T, ULFEHRED 7 )V a ) — L
N — VAP TCHUFL L, in vitro TIEFIBMEDRBRTF SN,

RLPR 48 WifE#21C, DRpqSEOERE, BER . BHE K OEREEORE &GO
FAMMMMBBE I NIz, ¥ b T — VIR OFEE ORRFE IR L R Th - 7=,
ZNa Yy — AT, EBEROAERBO DR N, Tra Tty — Lk
O b7 =L OPFRALEEE Tl REBOAERBDPZBD HiL, 7Laty—L
HMALERRE TR b EB R O IR BT 72 o T2,

T, BEICEBIT 5 BEORAESRIT, SREEA Y b7 — VIBERECZENE R
2.7% K% N0.0% ThHhoT=DIZK LT, A3y — LB TIE 12% Th o1, 7
A — BT D BEIXEICE KO IRES IR b, Zva Tty —
AR T — L OERAEREEClE., 7/ — L HEMALPREE G b LT B
IR K ONEEE = 0D B DTS AR UT2 28, BEER M OVOMIR B O3 AR IT AL L7
Nl

ALER 60 IREFEI 12 IZ It D E Yeta M Tod, 73 — VALERRE T, PR
FRAZ DB =N, Z/vaFy — L kN b T — /L O P HNVEREE Clde R RE
LRI Th-Tz, (BH4)

2. 35AYV=ILDIVRAERUV=T ) EOREREIZT 5/ER

MU T Y= VRIEEMTHD X T r Y —v (CYP26 BLEH) &MV~ v Ak
K OR=T N MBOFRE AT T DI/ERA D BE ST b, B4R & Thx1 RIER
D~ 7 AR(9.5 Bl & A=Y 7 v & A A PCR OFER, Thx1 KA D CYP26b1
M CYP26c1 DFEBLEITIF AR L~ ThD L7e, £72, WHEARR (9.5~10.5 H i)
M= CYP26al. CYP26b1 (X CYP26c1 @ in situ " 7 VXA B —2 3
IATICBNT Y, Thxl REFRID CYP26al. CYP26b1 KN CYP26c1 DFEBLILE
AN RE L TR LT,

2T a Y — VAL 24~48 SR SN =Y MU IR (RT7—Y 10 XiE
14) TiE, BHERMBEOXKE, NER, BHEO S O L OMHEES OKRIE, FildkEE K
B, OISR AR, DIREBREENRO N, 6O RE D% X Thxl K
BRI~ T A K OEEI R VT ) A VR T SN TR S S v,

2 7a Y — VB L7IZEBWT, VT A UIBRERKEESR O Raldh2 O3EBLE)N
bR Lz, £, VF A4 VBB L EIRIZEB W T, NIREL OHFIRED Hoxbl
DFEBLDGHFE S i,

Thx1 K~ 7 AZH1T 5 CYP26 FER OF R HEOR RN S VF ) A VR
WL > CHREI SN DIPEERAED R ERENL. Thxl OERERBMOBRIZEH ST D
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DB STz, (B 5)

3. LF/ A VBORERKIZET S CYP BERFMHOIER

C57BL/6J ~ 7 ZADIENE 9 HICLF / A U EiEZ il 0 (0. 10, 25, 50 K °
100 mg/kg KE/H ; £ £+ 0, 29,000, 72,500, 145,000 }2 TF 290,000 IU/kg &
H/AICHY) &5 L, 1. 2, 4, 6, 12 KO 24 BRI R O 2 8L, i
MR 18 HIZ & L TRIEA R L, BHEF L O W R B S v 7z,

SHEE A RHR I 25 mg/kg (RE/H UL ERGH TR 61, HREICHE L TERE O
RENSHEML, THAOCOBZEEOREZEASAREIZHEM L, DIEOREIL 25
mg/kg (KE/H UL ERGRECRO LN, FHEE L EERIEORERIK 25%
T AEAHEMEIIER T E R h o 72, 50 me/kg REE/ H UL EBGREC/NIERRIE S
100 mg/kg AH/ H & H5-HECTHRB IR, IZHE L ORI RD RO bz, (&
H6)

4. M) T7I—-ILRBREFICKL ZHEREFERER
NU T = VR IE T o WD in vitro B5FEMITK L THRERFTEMEAE 2 &
0. JIEEMED N T — LB OMERTEIEER X, B CYP HEICEE L,
IR L, AMANED transVTF ) A VBIIKBRICLABDOLRETHDL EEZD
Nz, BIEINT-RENLTF /A VOIS RICEID O EBO THEEL T\
ErD, VT A ORI ST 2 RED CYP26 FERIEMEN U 7Y — Ak
EMZEV B L, VTF A VBRIC L DB R RICHENICEE L b0 L

2bilc, (BT
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V. £&oH

ZRIZHET -G 2T, NI 7Y — L REEoERHm TH S 11,2,4- F
V7> —n, NITY =T I7=ONR) T —VlilE] 1250V T JMPR KON
KEM T i HMEfE RS AR L8 2 A, BNEEEEA T, 2R LEEEHT
TR LIFEXRVD, BRFATHELNLTWARFIHMANE LD LN B D
THY, N7 Y= VRERELFMT HEOSZEE & L TUIFMHFRETH 5 &
Wr L7z,

UC THEEFR L 1,24- NV 7Y =, FPUTY—LEFBE NN 7Y — LT T =
D7y MEHWTEEMERNEGRBROBR R OREG SN 1,24 N T Y —b
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A TR
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A TR
AV S
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Gl g

30 mg/kg A/ H
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