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X F—LEAEKOKEBRATHD A X T /Tk K| (IUPAC : 2,4,6,8-
FRITAFN-1,35,7-T FITAFH -7 ) [ZHOWT, &HERR
FYRE 55 & O C R b et R R B R AI & SE i L 7=

FEAGICHE U= R BR A X, B NES (7 v b)), EERNESG (W5
. TASW, KFG., ARV Z ), HEREG, K ER, HERE
B, EmEE., 2EE (7 P ERO~o ), diaEHEE (T b, w0
AR OA ), BYERME (X)), BIEFEREIEBAENE (7 b)), BB A
P (v x), 2HMREH (7 v b)), BAEEE (T PRI F), Bis
BHERARETH D,

R RS, BIHEBICS T 228, EaBEELOECHEEITIRD b
Teholz, BENRAMERBRIZEBENT, 7y MIFMBEBIENE O 50728,
HAEMTIIEELFEEA D=L THY ., RAOFFMIZH -0 BEE2HE
THZEIFRETHD EE LN,

FRBoOEHREEEOR/MEIZ., 7 v FME AW 2 F B MEEME/ZE D AN
AR O 2.2mg/kg KE/H TH-72O T, TNZMBIWE LT, 2B
100 THR L 72 0.022mg/kg (AHE/H % — HEEFFAR & (ADI) & L7,



I. FHERREEOBE
1. A&
F LA

2. FMESD—fEA
Mt AZT VT E R
#4, . metaldehyde (ISO 44)

3. L®4
IUPAC
M4 2,4,6,87 N7 AFN-1,35,7-T NI AFH I a-F s 2
4, 1 2,4,6,8-tetramethyl-1,3,5,7-tetraoxacyclo-octane

CAS (No.108-62-3)
4 2,4,6,87 8T AFN-1,35TT T AXY v ratrs
4, : 2,4,6,8-tetramethyl-1,3,5,7-tetraoxacyclooctane

4. HFRK
CsH1604

5. #FE
176.2

6. #E=

7. FREO®E
AZTNTE NET A7V, B2 LNYRICKH L TRBHREFF O 2 F— L EHAE
OPBRATH Y . BROETEINE THRAED~OBEEN 2SN TV D, SAEICEN
THEHRAY, 2L A, A—=Z P TROA FY ZETHRESN TN D,
1YY e SRR K0 RIRIREHE I 2O < IER B (RAEY - fR) 2372
S, B 1~49, 53, 58 DEBBIEHEN TN D, Ko, AV 7T 47 U A MEEA
(TP D RS RE STV D,



 HBRERBE

FHEMRR (D 1~DIZ A Z T VT B RORKRFEL 1UC TH—ITE#HK L 72 0 (14C-
AZTNTE R) ZHWTIM S L7z, HERERR & O IR B IR W D 37205
BIEAZT VT e FICHE L, RAEESEFRIINR LIRS TN D,

. BMHEEGHEER (Y )

SD 7 v b (1 BEMERER 5P8) IC UC-AZ T /LT b R%& 10 mgkg AE (KAE) =
721% 100 mg/kg AHE (GHE) OHECHERAOKRS, FIMBRHECKERE (K
T 14 HREFEERSR A 2% 5%, 156 H BICE#REZ&E) L, AZT7/LFt RO
(PN TE Ay R BR 28 S HE S 7z,

e 51% 48 BREILINIC, G HIEROHBEICH b L, RSG5 HEEE (TAR) O K
oy (71.7~92.9%) NFFRFICHEN Sz, 5% 168 B ToJR 1 HERIT 2.6~
5.1%, #HHPERIT 2.56~2.8% Th - 7=, TR ~DHEMEIE 78 ~98%TAR % 5,
TS OFERMER Sy O KE Y (94~95%) 1L ERILIRFE TH o2, ML T — I A
51% 7.3~10.7%TAR 23 f H Sz,

I BB GRS T 2 @ M A HERE (Cuax) X, 85 1~4 FEfZIC 5.8
~6.4 ug/mL ThH o7z, FWd (Tie) 1% 3.4 () ~8.8 (M) K TH -7,

B GHEZBT 2 ERMBEORE BN BIRE TR LIRS T 5, &5 168 FFf %
DR R, EEARE, BF. B R OESICE W TN ERECTH - 72,

x 1 EILGHEBORBRIEREE (us/g)

b2t Hi s I, T R B e R 5 168 Kifil 2

H(24.5), % (9.32), mi v HR(8.36), | FHE(2.04),1%(1.69),i516(1.69), 445 Hf

o B OE

T8 (7.59), & ig(7.13), Aii(6.86),/1n | #£(1.18),/%(0.95),/1i(0.89),1% %£(0.88), &
W | 85 (6.79), K5 2E (6.34), i (5.63), 0> ik | fig(0.83), /g (0.82), 8 (0.76),'H (0.75), 44
(5.33), ¥5 1 (5.06), § 15 (4.67), F &t | H(0.67), 7i 32 7 (0.66), .0 % (0.55), f5 A
(4.64), 1.5 (4.46) (0.54), X 5(0.50), 1% (0.46)
15 &

B (31.0), 1% (8.29), 1 (7.93), M | AE#h#k(2.13), I§1H(2.03), ATFhiEk(1.87),
gk (7.83), N B (7.75), i (7.60), & hgk | JF 5 (1.79), & # (1.54), 1 = (1.34), fifi
e | (7.07), /s B (6.72), B (6.17), 1M ¥#& | (1.29),M4hE(1.00), % M&(0.91),/14(0.81), 5
(6.09) (0.72),'H (0.64), 5 15(0.57),.L:ig(0.51), Ifi.
1%(0.43)

A B pR % (38.9), HE W (28.9), T ik
(22.3). FH(21.5), Fi2E(12.2), A0 3 I
i3 (11.3), /11 (11.3), B i (11.0), Jfigk (10.9), A
(8.96),H(7.97),(7.93), K 55(6.96) K B
(6.95),L:Ki(6.00), 77 A1 (5.88), 1.1 (5.25)

iy
E
fefm




§H L (24.9), JIE Wi (24.1), F = (15.7), Hifi
(14.5), FFhg(12.5), 448 2 (12.5), 1L i
(10.9), % 1#(10.9),F #6(10.7),H (7.23) /]
15(6.76),11(6.39), & 15(6.28), K 5(6.20),
Dk (5.81), 8 (5.64), 15 A1(5.09)

12}

AF % (2.07), IFE(1.89), HENi(1.76),
O (1.48), K 2 (1.47), H (1.34), B Ik
(1.23), JFfigi(1.18) 41 (1.18), 8 (1.01), il 37
[#7(0.89),%(0.72),.C: i (0.71), 4% 52.(0.65),
/N (0.63), 1fL3%(0.58)

K &

;3

A B (2.42), NENG(1.83), FThK(1.76),
IR (1.52),H (1.23),M1(1.19), Bl (1.02),
75 (1.01), # & (0.96), %l (0.94), &
(0.75),/M15(0.66), 5 1%(0.63),1%(0.56), 0>
i& (0.52), K B (0.50), i A (0.45), i &
(0.39)

KMETH - 2 BEfEI#R, MET 3 BRI #R

DR ToTz, it o7,

fLiRFE L LTHRt SN b L ER BRI,

2. fEMERE R

RP DRSO TIEINFTNOREGEHETHMEO®mWREB LIV Ot s
s, REERIHE SN2 o Tz, ZEPORBWIT OV TIRUBH IS LT 5 i E

MAEHF R & L TUIREMAEROT & FT AT & ROALBKIH S iz, ZORE
Crax BERFICRE(LIR D 4.90~7.37 pg/mL, 7 7 /AT b R 0.62~1.14 pug /mL
Tholo, 7RI (Tie) KeTIR, REMKEN 1.42~2.42 pg/mL, 7 R 7 LTk

K73 0.80~1.37 pg /mL THh » 7=,

AZTNTE FIFENIZRIN SN2k, 72 N T AT RICHM S, mf&mic

(1) ws 2
UC-A AT ILT b RO 4 %ik#HI %K 1.5 kg ai/ha DEIET, WHIZT (MFEARH) O

ERFNND 94 F (F22.9cm) BEL ., SEATH D R0RIC HEEBAA%Z, 1. 7. 14, 28,

42, 56, 70, 84 KN 98 HIZIZMIKE LCTHE, REKOLEE GBI TROR) %

L, WwbZ

(ZH 2, 53, 56)

(BT D IR IE A R UBR 2N 520 & 7z,

B CIX 56 HH Ticd 2% < OIUHBEES B S, 32T 0.015 mg/kg, T 0.018
mg/kg T o7z, RIEOWEEKD DIXNTHORFINIZEB W T H S EEITIZ E A R

VERBL L 72 A Z 7 VT & ROEI~OBATEBET 20 DICEL ORI D T2 @R LT,




SNl oie, REKE TRICE T 52 THEOEYRRIL, X 614 F (8 15.2 cm)
FTTO0.65 mg/kg, TN L VIEWVETIX0.001 mgkg TH-o7=, £/-. HEFLLOD
ST RERIN R T H AT 70 H1% T 47.3% Th o 72, AR v b2 5H1E 75.1%TAR 23 [H]
W&z, BHNCER G ZFEEILF O EBICHAA L7 A X 7 vT & RIZ#AA 70 HZIC
47.3%TAR 23 [AUL & Hu 7z,

RN DR SN HBEEEIZ. AZ T AT e RN THETHMEN T T it
IREMZELREN L TRITLIELDOTHY, AXTI/AT b RZER TR, 8L
HIMESUIAKEFMTIFEAERB LW EEZ 2 b, (ZH 3, 53)

(2) TASL

UC-AXTNTERD 4 %EAIZH 15 kg ai/ha OEAH T, TAIW (MFE
remolacha) DEMFINGK 9 A > F (K 22.9 ecm) BEL. AT oRRIRIC T HEHAA
%, 48 HRRICHR & L CIES LRI A5 IL L, TA S WICEIT 2 RN E a2
T < iz,

R B, TR A X T VT v NHU 7 A v L BB T 5 FR R ORI,
ZhEN 0.61, 2.9, 2.1 KTV 1100 mg/kg 1 H S 4v, FlHHPEFREE HORaEIE . R IR,
THER RO T A LR TEN TN R U RED 40~48, 64 TN 99% TH
D, ETHAXZT LT E RThHolz, ¥WENERITZ 13%TH - 7=,

AZT T RITBRENC HEEAA T 221280, TASWISREILERE T ER
ITTHAREERH D HDOD, FDORESN BLRFEL L TRILTHIHDEEZBN
7=, (&M 4, 53)

(3) /K7E

UC-A X7 VT & KD 1000mg/kg BRIEHK % %) 5 kg ai/ha OFIE T, /Kfg (5FE
avbeAY) B 1 EB%OBEEKTICENE, 114 BZEOBRMICHRIKE LT, R
5, fib b, ZRKOWREZERILL ., KEIZI T DAEM RN E G R FEE S Av7,
ok, W, b b R ORI C, WIS EE (TRR) 28 0.59, 0.55, 0.65 K O*
0.88 mg/kg Mt X7z, F kR OMMIATEH TRR 23 0.096~0.17 mg/kg F2JEFE
DOHNTTD, AT AT RPEEPCHMSN BILRFE LR TSR
IRV IAEND Z BB 2 b, ZAFO 92%TRR DHIHRIEIZFEL, a-7 2
T —PUET 43%, a7 7 —BUE T 26% N AE b L2 b, AXTILTE R
ko UC 3, 77y, BHEFOMMILHE L LTEZARPIZMVAENRTZEEZEZD
Nizs b oHh o 83%TRR MNHIHEEICHIEL, U V= RNk — RS0
At 19%TRR RN SN2 Z &b, HARRITRD O OMEMRARSICIY AL NI &
EZZ2 b,

F 72, Feb b O FEHE (17%TRR) 12i%, A ¥ 7LT & R S e -
7o NRIRTED BAKIEMEIZ DT 5 2R S BB b 2 EMD A X T ILT |
RIEER 2 72 fE 0 ATYAPERR S IR SN T WD Z E R EN 7228, 10%TRR B 2 %



REWIIFE Lo Tz,

AZTIVT B RIIKH B8 T AR SR R S AR BRRME AR TRRRIRPIIC R
INEDd Z & KROUKH R TORMTRINE O KRR CR#f S, T8 RN T AT
b ROEERBIC SN b ON N BVRCBEIRICIRVIAEND Z LI2XD ., Y
B y 7D BB, (BRB)

(4) &#HDA

UC-A X TNVt K% 15kg ai/ha THNA (Ml : H5) SEICHEH L., 86 E#%.
1A 2 7y HRICHEE L TRERVIELRILL, 0BT DM IENEH TR
NESY RV gl

BATES, IR D 0.46%TAR 253 S 4L, ZDIFE A ENRRFELFED 80 % A
B )= NVBEERP O AT VT e REL TR &SN, TOMITEEIETLEZLD
EBEZONTE, RELEORREFE D EZNEI 6.61 mgkg (25.4%TRR) & * 133
mg/kg (67.8%TRR) D&t REA M H S 47z,

BAi 1 A I TP BEIT 0.06%TAR kit S u7-, HEM o i BEA A 1. 1
W2 1.48 mgkg (61.4%TRR). # 12 1.0 mgkg (14.0%TRR) ., ZE (& 4.92
mg/kg(21.9%TRR) T > 7=, FEDOWEEH K P ITITHHBBITMM SN d oo, FEDOUE
HR 5 0.622 mgkg (2.8%TRRZMM &Lz, A X 7 /T b RIZERNT 0.040
mg/kg (1.7%TRR). HJ2 T 0.194 mg/kg (2.6%TRR) 2 i H S 7=,

A 2 » A% O USRS T 2 FIA 1L, RA, R, BET 71.2, 15.8, 12.0%
THY FAFCIEIMMHEEICR D2 < OHFE0.764 mg/kg (41.8%TRR) 237345 L |
ABT AT e RidmEshn$, R e L CORRERBA 0.008 mg/kg, < DOfthis
0.048 mg/kg fii i S V7=, SR O KEEMEE 77 75> H 1L 14C- 27 /L 2 — A D 8. 3% HH S 4L7,
R H130.038 mglkg DA X TILT b KA S,

AATIVTE REBRMDAITEHRTHZ EICE 0 KEONHEIE T L, MWk
THEIIDVETH 72, B LIBHEDOS IX#Afitk 1 » H CHA L, —HI3HEYD
RN S du, R bR M OAR Sy 1 R % % C & F S E MRS R 7278 D
EEZLNTZ, (BR6)

(56) LER

UC-AZTNVT b RO 4%HEAI %) 15 kg ai/ha TLZ A (i : lechuga) O JEHE
FIDHHI 9 A o F (K22.9cm) BEL., EAT O8RS HERA%Z., 28 HZICHIK L
L CHNER UM EZRILL, L& AT DA RN E A iR 23 i S 7z,

NEE, SAE, LKA X T VT v N 7 4 B REEICIIT 2 55 R i R 1%
FTNZEI 2.4, 2.4, 3.9 KT 1530 mg/kg B v, & & OHERED 90%LL_E A3
PETHY, R THRAXZTILTE RThHoTz, MEIERIL 22%THh -7,

AZTATE RITBREIC BB 2T 252 LI2XD, LXRZAXT AT B KRB
TERBITTDAREERH DL OD, ZOKREHN ZBIKFEL L TRIET oD LE

10



Z b,

2k, BEFORAZTITE ROGHIZE W T, BEGEDOREIERN 262, 167%
HLIMRTHDLZERTCIEDN O OENEN 20~80% L ETHH Z L OREN
BT ZAUTLEL T IE R OV FIER il Tl oo & F 2 biviz, WIBITHE
DM ZEH D ETIEARBR LSBT L, BRT

3. LTiEPENHR
(1) FRBLTEFEGHRDO
UC-AZTNTE K105 pg/lg Wb EE T CKE BV 74 =7 M) TR,
25°C, BEATC 365 HMA v Fax—Ta L, AZTI/TE RO EEPEGR
RS FEE S A7,
365 H & TITAEL ST RE D T4% 7 KOH it IRICHItE S, £ D 5 B D 8T% M R
NYUTAELTWELEZZENL, AXT AT E RO EESMYIL _BILRSE
(64%TAR) ThH o7z, £72. KOH &K PIZ 5.3%TAR 2 k-7 Z L b, bk
FUNOFHBUELGRED AT D EBE 2N, =F L7 ) a— ViER» DI
365 H#% T 11.0%TAR 23 it S iv7c. iSO A X 7 VT v R R ORI B3 3
H SN, BRIFEORIE T 55.4~T7T1.9% 23 H K LIz, REDHEDII=TF Lo 7Y 20—
MRHPTAZT VT e RETE RT AT e NOMGEREHE SNz, THP 5 Of
¥ (365 H#% CUIHMSEED 4.0%) NHIFAZ T LT R, T T AT E KW
HFONRTTNT e F(69 HHEODH) M S Fv7z, JER U Re I 3R RF RIS L
6 » LKL 16~18% DHiH T—E Th o7-, A X T/AT b RO HHEH LT 67.2
HToho7,
AT VT RIFHFROENL: FOEEP CEE I RT T AT K, TR NT AT
bt RZ2fl LT BB EnN2b0EE2 N, (B3] 8)

(2) FRHLIEDERAKRO

UC-AXT)IVT b K 4.8 pglg #WmbEE LR OHELY (KA VE 77770k
WHRR) ROWEEL (KA YE By 7 A L) IZIRIN%, 20 °C, BEFTT 200 HREA
X aX— gL, AXTIT b ROMRH)HIE G EMRBR N FE i S i,

W IOEE T SRR I 2SI L, 200 H# T 1.83~1.6%TAR 2 H &
L. REDGHAZT AT RThHoTe, lIED A X 7 V7 v RO g
+C5.33 H, Hi¥ELT43.1 H, WELTI98 HThH-o7-, HELD 50 K70 H
HOTF — X 3 RMICE WD, 2D ZBRWCRHE L2l 9.62 A Th-o 7=,
(B 9)

(3) R LIEPEanHER

UC-A X T NVTE K 10.2 ng/lg ZMIVEE - CKIE U 740 =7 ) I,
25 C. WEFTT 30 HE F TIXHFRMEME T, 0% 90 H#E F TILHEAKRETERK

11



ORI TA v aX—=va L, AXTT v FOBGH) 3 iE a5
NESY RV gl

R EVIRRED 30 HIFIZ A & /7 — Vsl i aEIE 87.8 % TAR 1238/ L, KOH &k
IZ 8.31%TAR, =F L > 7 U z—/LiKIZ 2.06%TAR. FEHIHHI 2312 10.4%TAR 7343
fi Lz,

BEARABIT X0 BB RE D K I3KFHIZEAT L. 66~T3%TAR O#iH TAH L7-, KOH
W SN D BT & A CHINE3, 90 H#% T 9.48%TAR (T £-7-, %
T-AXTNATE REOT® RT7 LT B R0 68 KON T7T.0%TAR. 45 HZRIZXT T LT &
K723 0.87%TAR Wil ST, A Z T LF b RO+ O I KBS0 T T 166
H, B5MSMHE T T222 HThHh 7=,

AZT TR RE, BKOEHETOLEFTATZT7 AT e FEKOTE T AT E R
WZafRENL5bDEEZ L, (R 10)

(4) HIEWERER
ABZT T RO HHERERRN 4 FEOEN HEERERE - (K . haismE
+ (EE) . kL7 7 A+ Ca)ll), deREhEEE + Chndkil) ] 2 W T3 S,
ORI 7 7 A4 LOFRFBEHFIC L MIE L= %555 Koe 1X 31.2 TH o7z, fill
O HIZB W TITAKMHTOERGFEN 90%LL ETH Y | HEH~OWEENTH . @K
ARBROFESEII AR FIEE TH 72, (M 11)

4. KeoEMmER
(1) KRB
AZTNT v R& pH 4 OV = EEEEKR, pHT OV VEEfEER., pHI O & U ik
ERICE N EIIRE 5 pg/mL (2725 X 512z .25 KOV 40°C BFATC 60 HIE A > F =
NR— gL, AZTINT b ROMKG AR T,
AZT LT E R, pH 4. 25 KO 40°C THMENRD b, FEIzEnFhn 15
AR O3THERICTH -7, pHT7 K9 TIEOMBEN/NE L, P ZRD D Z LR T
Xhemoi, (B 12)

(2) MK REERD
UC-A X T AT b R % pHb OFEEEE. pHT O Tris $E#ik. pH7 © HEPES #%
Bk, pH9 DR U BEIEE R IZIEE 23 ug/mL(pH5). 25 pg/mL(pH7,Tris), 23.1
ug/mL(pH7, HEPES). 25.5 ug/mL(pH9) & 725 k& 5 1o hi 2 7-#%. 25°CC 32 AfIA >+
Fa—gr L, AZTIATE ROMASRRBRINITOI,
AZT T b RIIEFRBER T CLETH Y . 30 H I OFERI R H 12 BHE 70 40 fif 0378
D ORIz, EfEREEMEZRNT R TE o, (BR13)

12



(3) KepforfEiER

UC-A X 7Tt K% pH7.0 ® HEPES F&EF IR E S 32 ng/mL (GESEHERABR)
X% 28 pg/mL CEEUEERER) 12725 X 912 A 7214 . 25°C T 626 Kefil 3t 7 >t (269
W/m2, JIEHE : 300~750 nm) ZHHE L, A ¥ T /LTt ROKFIEMERERIHE
Jiti X 7=,

WTHNOERE T THLOMRITEDSNT. A X T AT v RO HNX T 526
H (BEEIX) KON 1110 H GEHEX) . BEPrc X ¢ 2220 H (H§EEIX) KO 1380
H GEHEEX) Thotz, (B 14)

5. HIRZBHER
BHETHEZHNT, AZT AT e Regihradgibaw & Uz TR (e Kk
OB WEM ST, HEEERIIE 2 ITRENTWA, M HEORENREBR Tl
6~125 A, MEABRTIZ1 BAUN~8 HTH Y, KHEHEDOEZZNHER TIX 140~200
H, BERBRTIL1 HUNTH -2, (R 15, 16)

®2 TERBHBRARE (EEFREE)

B TR +3 HEEHH
il KR A 125 H
AN 25 mg /kg YeAgEE £ 105 H
(K Hi - 48 ) D KPR EE 1 6 H
1.0 mg ai/kg UEFERE + 8 H
2w Nk BR il HIRL R €44 Hi bl £ 140 H
(7K H 1-58) 6.0 mg/kg KL R K A 200 H
SC LR EE 4 H
M5 | 2.1kg ai/ha ot 3 A
CHt 1-55) G JLIR T8+ 1 H LA
2.7 kg ai/ha PEAE A 1 8 H
EHEZ TN G AR PR €K b 47 1 1 HLW
(KHEHE) | 6 kg ai/ha L R+ 1 HLW

XD BFl. SC: 7u T 7K. G kil

6. e ERBHER
KFEEHWT, AZT AT REghixt@ba & Lo EmR BRI S i,
ZOREFITE SITRENTEY KRR (LK) TEAZTILTE RIFRERARECTH -
7o (BZH17~19)
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=3 EYERBHERE
. N ¥R (mg/kg)
1EM 44 A BR i & [1% | PHI
K %% | (kg ai/ha) )| (F) | B | 2
VNI e~
(LX) 2 6.0 2 30 <0.05 <0.05
19974F
K F e~
(fib5) 2 6.0 2 30 <0.05 <0.05
19974F
E) ail: AR E, PHI : S ERNOINEE To B, BB ICITRIAl % 5

s ETOT —Z PR R A O B4 138 HIRFUE O F 912 < 27 L TRl L7z,

FREOEMERERBR LY . ZKIZB T DA Z T T v FOBRREI R RARR > 727
O, HEEBIEITIEE Lo T,

7. —REERER
T ANDNT v AW RSN SN, BRIIERLAIIRINLTWVWD,
(& 20)
= 4 —HREBEAER
. \ EUL7Ex S wEHERE | BEHE TER &
e pa
ABROFE | B | o | ke 6B | melkg (R | melkg R ez
30mg/kg R E & 5-#E T
H ¥ E ) O TLHE, 100
TR 0,10,30, mg/kg K H £ 5 1 T3
I T I 10 80| R Bt i o T
B & E B QR RITE O
;E KT, KRR R
X AxYAT T 0,10,30, B g
?gi SV ~ A HE 8 100 100 WAL
A 10mg/kg K E # 5-#f C
R 0,3,10,30, FE A I . 30me/kg
A vUA 10000 3 100 | kol E e SR CRRE M
etk Pl Ry OV e A 2 5 %
. = . 0,30,100 BhH 1~2 EFfE# IR
R Z v b 6 300 100 300 (5 F 878 5 LT
1 30mg/kg KELL &5
B | IE, N 0,10,30, M UG 0 M b -
%r% TREEko 7>k 6 100,300 10 30 300mg/kg {AE L H5-HET
n IR
H
i 0. 30.100 B 4, 6 B4 (2 HEE A
| PEALER Zv b | 6 A 100 300 BTz,
o 300
A
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ME] BAL A
1t gf WE) o | o os (1)6100’30’ 30 100 BT
b E
s 0,10,30
ﬁ RIEEENE ~ A 8 160 v 100 - B L
Hh
NIk IER _ "
g% PT{ f;FT Sy k| K 6 26303’00 300 - WAL

- ORI AR L,

8. RMEMHER
SD 7 v P O'BKW ~ 7 2% W= 2Efk 0 @ EiRBR, SD 7 v & HW iz 2k g

ok

PERRER, SRR B B M OV R IR N E MR BR 203 S < T

BMEEERBROBRIZIE S RSN TWDS, (B 21~27, 53)

x5 AETLTEFORMBHRBRRER

LDso (mg/kg 1K)

I EuEZEE B SN ER

i3 i3

o]

VREHIETRR N OVRERDS D, iy, WER, S,
PR DL, B, IR i, DU,
SD 7 v b 283 283 CEYOIRE, SREMER, HoOREZ L, FTome
TEET3BH LR, oA, EORTEZA L,
JE LR OGO

FSEE OBHEORTA, 13k, PRI OSRE:
i, PR, BRI T, AL R,
HERMOL, ARENAL, HEBEOWNL TR THE 60K,
IREDIRE, IRMOSAFL B, T, PRI
DHYIN, FHOS [&70 | (REHIN, oo, ¥
I, EREIEE - ERSIROOIREBE, HENoDHIL

SD 7 v b 750 383

HIr, REHR, N7, PPUOEEORD, HEEEHR,
IR T, DUIei e, iR, SRE s,
BKW ~ 7 % 411 443 PRI AR, MiiOAREZ b, FORE
{LRTIIBHCROBA, PR, BORSZ L,
JE ERE R OISO

fEIEAN

FFSEE OSBRI, Rk, [ - siErEe
PR 2 BT U TS BRI T,
SD 7 > |k 422 L, R, BRI, IEMZ, #eBOinrTse
Bl TREHE, IR, K, IR OSSO, '
WRELOOEENN, FIDF 170 | PRESIN, i,
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AROVINIBRIFEOFER, i E R

REREOREIR, ST, AT OMEORE L, EORA D

B SD 5w k ~5000 | >5000
w 7 U< BRSO
LCso (mg/L) HEE ORI O Lodr, (AEs), BB/
7% | OSSN, BRI, IERRRA
oA SD 5 v I =15 SVENIN; FHIRAS

>15 oW, = KON JE A

e s R

>15

W, ItioFeifn e Or

9. IR - REICHT HRBER VKR ERELERR
NZW 7 4 2 % I 72 IR — ORI RUBR M O B RS — R IR RUBR 28 S8 i S vz, RIS
X9 DB RIEME DGR O LT AN BFITHR T D RIIEITR D bhvieinoTz, (B
28~30)
Hartley €/VE v b & HW 7o B REAEMEAER (Buehler 1£) &3 L7z A, BE
AEEIZRD b ero Tz, (BH31)

10. BEUSHHER
(1) O EHHESHEERR (Tv )
SD 7 v b (—REMEMES 10 PC) Z2 AW 7=iREE (K : 0, 250, 750 &% O 2500 ppm :
SRR EITER 6 M) 52X 5 90 A Mo s AR ERBR O it S vz,

&6 JvhrOHEESIESERROENRAERE
PR it 250 ppm | 750 ppm | 2500 ppm
PR iia 18.9 59.8 198
(mgrkg (KHE/H) i 22.5 68.9 231

FREHTRO LN ERFTRIER TITREN TN D,

AFBRIZEB VT, 750 ppm LU 3857 0 Mk C/NE PP IE R 23580 Btz 72
b, HEFRMEEIIMME S 250 ppm (M - 18.9 mg/kg KE/H . M : 22.5 mg/kg KE/H)
ThodrLEEZLNZ, (BR32)

K71 Sv -0 BRBSMESHEHRTROONIEERR

E R e 1 i
2500 ppm - B BT b &2 < FET (1 41)
- JFRE K - RN
- AR

URHLEBEOZ L2 kEREL WD (UUITFEL),
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« (B AR AT b E R
Dy T e E D

750 ppm LAk o /INTE RO R A AE K o NBEHROCAE R A AE K
250 ppm AT R L BT R L

(2) 0O HEEAMEEHAER (TVX)
ICR ~ v A (—REMERES 15 P8) & W =IREE (5K : 0. 100, 300, 1000, 3000
J% TN 10000 ppm : FEMAAEIEITR 8 ) K HICXL 5 90 H oAtk
NESY RV gl

8 IORWHEBEAMESHHABROENRAFERE
B H-HE 100 ppm | 300 ppm | 1000 ppm | 3000 ppm | 10000 ppm
R R R i 19.0 53.7 178 560 1920
(mg/kg {AHEH/H) i 23.7 69.5 235 742 2300

BHERGHETRO LN ERFIAIIR IITRENRTND,

AGRBRIZ B\ T, 300ppm L B G- REOMERE THTFHLE EOHIMERRO b2,
TR T HERE & 5 100ppm (B : 19.0 mg/kg KE/H ., M : 23.7 mg/kg {KFE/H)
ThbrEEZbhT-, (B 33, 53)

£9 YORIBRHBEMESEARTROoNEERR

B 58 1k i3
10000 ppm | - sE1= (5 fl) < FFIEMEIE ., AT E 22 Rt
- RN JHF i e 5t
- B L )
o FERER/AE K
- Fm A 22 had b
3000 ppm - JFRE K < BT (3000ppm $&5-Bf 2 i,
Lk 10000ppm £ 58 1 1)
- REE BN
1000 ppm - FAMERE, FMAEEBEE, JF | - FMEER
ULk e A K
300ppm - T E SN - T L EE M
oLk - FFAm AR AL K/ N AR TA] « B AR AZ KN AR [A]
100ppm T R L =T R L
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(3) 6 »yARIERMEEERAE (41 X)
E— VR (—REMERES 6 UT) AR WIREE (JFIK 0 0. 20, 60 &Y 90 mg/kg 1K
H/H  PHRAEREIIE 10 B2R) B5I12X% 6 » R od 20 Er s8R0 £ S
iz,

®10 (X645 AMBAMESEAROTEHREERE

58 20 mg/kg {KE/H 60 mg/kg AE/H 90 mg/kg AE/H
AR A B i3 20.2 61.5 91.8
(mg/kg A=H/H) il 19.7 62.2 86.7

60 mg/kg RE/H UL B EREDOHEIZ I TR AR K OEH O OV F APEZERE RGO 5
i,

AT W T, 60 mg/kg RE/H UL L& GREOREZHTSZ IR R OGO OVE AHEZE
MEMFRD N7, HERMERITMET 20.2 mg/kg (KE/H ., M T 86.7 mg/kg IAHE/H
ThdrEEZLNT-, (B 34, 53)

(4) WO HMEREHESESR (v )
SD 7 v b (—REMERES 10 PT) % FV\7=IREE (FLfA : 0, 100, 500 & U 2500 ppm :
SRR E T E 11 2 8R) B 512 X 5 90 H M o di AP it 2 il B 23 S S vz,

£11 Sv b0 BHRBSMEAEREEABROTIOREKERE

Epalmitd 100 ppm 500 ppm 2500 ppm
T A 5 H i3 7 36 178
(mg/kg RE/H) M 8 41 192

BHREHTRO DAL ERPIAITR 12 TR TS,

2500 ppm 5 EEOMED 1 4] (5 68 HIZTHIA L 5%) ICHIEREDIK T, MERIE
B, WomEE, LM/ HERELORBEEANH LN, T OERIZE G O
REEBRIC L 2 EEICER T 2FMOBENFRK EZ 2 607,

AR T, 500 ppm G- HEOHERE T B S EB) EOHINENED b= 7oD,
MRV RIS B 100 ppm (H : 7 mg/kg (AE/H ., Mt : 8 mg/kg (KE/H) TH D
LEZbNTZ, (B 35)

12 Sv b0 BRBEMEMHESESBRTREOON-FHEMR

e GRE Ve i
2500 ppm - %R )N < gha s (1))
B3 E ) BN - H R GEE) =N
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500 ppm - B EBEN RN < AR OIS EE N
B IS EE) BN
100 ppm AT R L wPEAT R 72 L

11, BESHERUESAML
(1) 1 EHEHESHRR (1 X)
E— VR (R 4 08) A2 HAWRAEE (RE 2 0. 10, 30 X090 mg/kg &
E/H  EHRAEREIIREEY) BEICLD 1 ERIEERERER S Ef S,
BHREFETRO DN FRFIAITR 13 IR TWD,
AFERIZB T, 30 mg/kg RE/H UL LR GREOMRE TR ENRBD bTzlzd, &
MR b 10 mg/kg AE/HTH D EEZ BN, (B 36, 53)

K13 AX1ERBUESHEABRTRDONEEERR

PG i3 i3
90mg/kg AH/H - EBVRGH, EBVMEICT ., W&, | - EBEVRHH. EEER T, Ee R
- Hb, MCV, MCH., APTT ®#§ | - Hb, Ht, MCH D0
hn - ALP, GGT ¥
- ALP, GGT o#/n - T E SN
- T E BN < FETT BEIR : ARMRME SRS SR 2%)

- EAIRE 2 £ O ks BB O R MEZE
M ST AENE, BiSE IR O ZEii

30mg/kg REE/H < (BB AREH) - FETC (BEIN ;R MERZR)

10mg/kg (A#E/H | wIEFTRZ2 L wmEAT R L

(2) 25RHENESE PVALEHEER (SY M)
SD 7 v b (—HEMERES 60 VT, xfHHE 2 B ; A HEMERESS 60 IT) 2 MW 72iREE (i
& :0, 50, 1000 X% T* 5000 ppm : FEMAEIEITER 14 ZR) KEIZL D 2 FH
DI PETIEIFE DS AMEDFE R FEfE S T,

x14 v 2ERMBESE/ EVALEHEHROTFHREAERE

58 50 ppm 1000 ppm | 5000 ppm
S IE o A AR R i3 2.2 44.0 224
(mg/kg KH/H) i3 3.0 60.4 314

FREFHTRO N ERFIREIER 1IITRENTVD,
AFERIZI VT, 1000ppm LL b G- fF O WEAE TR BN 5E 23558 0 S 7o
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MEFEME R IIMEE S & 50 ppm (K : 2.2 mg/kg KE/H . M : 3.0 mg/kg (AF/H) Th
HEEBEZ BN, (37, 53)

x15 Sy r2EHEESEE/RPAUHERBTROON-EERR

B 5B i3 i
5000 ppm - FOR IR G5 I8 f M Rl e . B | - MCV, MCH b
R A P - TP, Glob #4510, A/G bbb
- L EE EHm
- FFRIRAER . MA~NE DT Y A,
Jiti 7K e
o JHF I e i fiek
1000 ppm LAk | < (KEEHE I LR Y ki
- JHF 5 e A R - T.Chol #4/1
- Jifi 75 ifn.
50 ppm T R L T R L

AT R E BT 2R L OB IR 16 12,
(2, AR R D3 A B IER 18 IR STV D, FMFEAERIZES L Ti%, 50 ppm
BHREORETREE 1 & el U CRBUBEE NGBS LA, R 2 L ik L7
A ITHEEZN 2N & KOO L E &AW &6, 50 ppm #
EREDETOFFAEIE R IXFT TR & TS 2o 72,

F - IEEMEIRE OIS AEBEEE TR 17

®16 v h2FHERSE  EPAVRHERBRTRDONT
SITEEICHY DERERBRRY

sl Jid i3
R 0 0 0 0
50 | 1000 | 5000 50 | 1000 | 5000
(ppm) xR 1 KR 2 | %1 X 2
16 8 13 11 4 7 11 11 9 13
KR 7 i B & [295- | [393- | [557- | [283- | [477- | [456- | [421- | [323- | [421- | [462-
728] | 710] | 713] | 718] | 722] | 729] | 704] | 729] | 728] | 729]
6 3 4 3 2 1 4
JIH D AS 4 R [666- | [575- | [609- | [565- | [407- 0 0 [428- | [274- 0
728] | 728] | 722] | 728] | 722] 429] | 686]
1 ) 1
D D 4 RR 0 [708-| © 0 0 0 0 [484-| ©
[708]
722] 485]
TEE) R 4 3 2 8 4 6 9 8 11 5
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[516- | [554- | [568- | [489- | [407- | [464- | [422- | [344- | [435- | [530-
591] | 702] | 660] | 715] | 722] | 666] | 729] | 725] | 728] | 729]
3 2 4 2 3 3
g e [646- ! [635- | [564- ! [358- | [574- ! [609-| O
[714] [587] [565]
691] 646] | 663] 582] | 680] 678]
1
R o o | ol o | "1 o o fms| o] o] o
[630]
728]
1 1 2
WNEVAVIM/A 0 |[652-| 0 |I[603-|[463-
708] 666] | 576]
2 5 3 2 )
[E] i [421- | [446- | [477- | [435-
[468]
593] | 652] | 666] | 624]
3 11 8 3 5
AR [481- | [547- | [349- | [548- | [468-
582] | 725] | 715] | 609] | 723]
6 11 10 4 8
GHHS DR [400- | [441- | [505- | [421- | [435-
7291 | 729] | 729] | 708] | 729]
B [ INEBEINEREYOE —&EDH,
x®17 Sy r2EHEESE  ENAMHEHBRTEOONESERE
PERI 1 i g
# 5% (ppm) LO 50 | 1000 | 5000 LO LO 50 | 1000 | 5000 LO
xR 1 %2 | xE 1 xR 2
I EOT UL 60 60 60 60 60 60 60 60 60 60
i e 1 0 0 0 0 1 1 0 6* 0
S A 2 4 4 2 0 1 1 0 1 0
JRAE + 23 A 3 4 2 0 2 2 0 T* 0
Fisher O E#MERE  *  XFHEE 2 & i L T p<0.05
x£18 Sy h2EMHEESE ENAMHEHBRTED SNI-FFHBIEX
1] It i3
b & 0 0 0 0
(ppm) i 50 | 1000 5000 s | wma 50 | 1000 | 5000 o
mAEME | 60 | 60 60 60 60 60 60 60 60 58
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I e AR 0 62 20rd 38 bd 2 5 O 11 36rd 5

Fisher O E MR a : xFHBEE 1 L LT p<0.05. b : :%FEEE 1 & i L€ p<0.01,
ciXfFRAE 2 & Hl L C p<0.05. d : XJPREE 2 &tk L T p<0.01

(3) 18 y ABIRMNAMKER (THR)
ICR v A (—REMEMES 60 DU, XIPREE 2 F ; S HEMEMESR 60 L) &= W72 iREE (R
&0, 25, 100 %X T 300 ppm : FEMmAEREITR 19 ZH) &5I2XKD 18 » AR
DR MR Tl S 47,

&19 ITOR18 y ABENAMEBRO FEHRAKIERE

PR it 25 ppm 100 ppm 300 ppm
S-S5 R A A H R 1 4 16 49
(mg/kg KE/H) W 5 20 60

300 ppm #&5-FF O M TR AMIAR K 2358 5 7z, 300 ppm & 5-HE D TR 25 A D
FAEBEICABEENRBD ONTZNZEORARIT 10% T, BT — X O&HPHANNCH D Z
ENG, HEICERT D EIEEBLZLNR -T2 (R 20 2H),

x£20 vOR18 y AMENAERBRTRD oN-HDMRAS A

el Jié2
B5 & 0 0
25 100 300
(ppm) Xt 1 Xt 2
TR A% 60 60 60 60 60
i iR 208 A 0 2 1 6% 3
FER (%) 0.0 3.3 1.7 | 10.0* 5.0

Fisher O EEMER T (% 0 XFIREE 1 & el L T p<0.05)

ARFBRIZ VT, 300 ppm & 5-BEOMEME CHAMIRIER DB O bz, WEMtE
IXMERE S B 100 ppm (HE : 16 mg/kg (AE/H, M : 20 mg/kg (AH/H) ThHHEE X
b, BENRAMITRO bNehroTc, (B 38, 53)

12. EERESHEHER
(1) 2HRREHER (v )
SD 7 v b (—HEMERER 28 L) A H W RAT (4K : 0, 50, 1000 % TY 2000 ppm

3 WEGARBHEBIXT CICHE I N, T X ATRARARETH 72720, B aStro AF L
o7 =212k 5L, ICR (CD-1) w7 (ff) O AOERT — 4 26 flisx (1 FEkE 47~
60 VL. MRBREIEL 1102 PC) TIX, Wil A ORI A 81 il (1~16 fil/RER) . EHHER
7.2% (1.7~26.0%/RER) Th-o7-,
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FEAEREIIR 21 ) BE5IC KD 2 AREREERN E ST,

£21 Sy 2HRLEABOTFHREERE
P 5 50 ppm | 1000 ppm | 2000 ppm
i 3.4 69 138
P HEA
FR AR B & LA i3 4.2 81 160
/kg {KE/H )
(mg/kg 1A ) By Mk 3.2 65 134
ik 4.0 81 164

KRG TRD SN ERFTRIEE 22 IZRENTWD, B, HFEThk5iCL?
WENRD i,

AZTNT b R IR EE 2 DN AT 2000 ppm & 58D Fiift 3 4

(B - Wi tEgERe (160, RBT (2 41)). 1000 ppm 580 Fi#E 1 6] BERE @ Y
VRNE) . 50 ppm &G HED P IE 1 B (BEIR ;KGR SRR E T K 2 SE AR YLE K OVE
IENFA L7 & 3%) . P 2 1 BER - Fife (16D . KB (1 61). Fiitf 2 4

(BEIN - W EZER: (1 f) ., U o REEABE LD EFK 1 F)) Bobhnl,

ARBRIZ B W T, BE TIX 2000ppm & GREOMERE (F1) T EEHEINENR
D I R BT MERE & b 1000 ppm (P #E: 69 mg/kg KEE/H . P Mf:81 mg/kg
{KE/H . F1 M : 65 mg/kg (AHE/H ., FiMf : 81 mg/kg AHE/H) . [RE# Tl 2000 ppm
B G REOMECHRRERINMHEI 2B b =720, T 2000 ppm. T 1000 ppm (Fs
I : 138mg/kg AHE/H ., F1itff : 81mg/kg KHE/H . Fo I : 134mg/kg (AE/H . Fo i :
81mg/kg RHEH/H) TH D LB X Lz, BIHEIZK T2 EBITRO LN oo, (&
M8 39, 53, 58)

£22 v b 2HAEEARBRTROONEERR

i g HoP, R R HFi. B Fe
i3 e Vi3 i3
TR L - PRILIpRE - LR RSN - FFCE RSN

Bl | 2000 ppm - FHEF T
) « FEE A RMAR it
¥ | 1000 ppm TR L TR L TR L

IS
2 | 2000 ppm mEMEATRZR L « PREHE I mMEATR L « (REEHE M
& | 1000 ppm TR L TR L
¥ | LT
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(2) RESHRAE (Sv )

SD 7 v b (—HtME 25 IC) DR 6~15 HIZs&HIFE O (JFIK : 0, 25, 50, 75 K&
O 150 mg/kg AE/H) #&5 L CRARMERBRN I S iz,

RMEMWIZH\N T 150 mg/kg K/ HZEGHETHLE (6 61), (KEBEIIME], BEEEO
Wb, BEEIRAE, KBE K O HERE I 3580 Bz,

VI W THGIZERT 2 EEX 0N LITRED e o7,

ABRIZEB VT, 150 mg/kg KE/H B GHEO BB CHREMMEIZE 2B O i
Teto, HEMEEIIAEIY T 75 me/kg ARE/A . R T 150 mg/kg KE/ATH D &
EZ NI, EFEEITRED DN o7, (B 40, 53)

(3) RESHRAER (VH¥)
NZW v %% (—#EME 16 JC) DM 6~18 HICHflRE A (JF{A : 0. 10, 40 KO
80 mg/kg RE/H) #5 L CRAEFRMERERN Eii S iz,
HEMW R OB AZ T LT e RESICERT S EEZ N RITRD SR
Mo T,
RRBRICEWT, BEME ORI E b 80 mgkg (AE/H THH EE X LN, A
FEAEIXRO e hnoiz, (B 41)

13. BEEEHHR
AZT T B ROME % H 72 DNA BERBRE OEREREEZRR, ~vR Y v
ANIEMIEZ W BE T RRERRR, v A =— XA 22X — PR kR (CHO)
ERWEROERERER, ~ 7 A2 AW/ SRR Bl S iz, B RITe T
MTHo7m (3 23),
AXTNT e RIZIZ@EEEEE RN O EEZ BN, (B 42~47)

* 23 EEaEMARERBRE (RE)

in vitro | DNA {&183 5k E.coli WP2, WP67 100~10000
(uvrA, polA) ug/7 A7 | BEE
CM871(uvrA, recA, lexAKE (+/-S9)
IHIERAE AR | S typhimurium 100.26~160
TA98, TA100, TA1535, ug/7" v—=h
TA1537, TA1538 fk (+/-S9) Y
@4~32 pgl/7” v-}
(+/-S9)
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BIRRERAER | S. typhimurium 50~5000
TA98, TA100, ug/7" V=h
£3un
TA1535,TA1537 £k (+/-89)
E.coli WP2uvrA ¥k
EAR T RMAERR | ~ U R Y /SR 20~200 pg/mL (-89) |
B (L5178Y) 20~167 pg/mL (+89) |
Y h (K S 3B F ¥ A =— AL AKX—JIHE | 20~200 pg/mL (-S9) "
(+/-89) H kAl (CHO) 20~167 pg/mL (+S9)
invivo | /MZERER BKW 7Lt /<1 A 25, 50, 100 mg/kg &
1 BEMERES 5 T i 2
(H[EIRE 1§52 5-)

1E) +=S9 : REHGHEALRIFAE T M OEAFAE T

14. Z0ih
(1) Sy FZAW: in vivo DI EN AR B

Fischer 7 v b (—FflEA 1B A = — g VALVERE, £ 9L : A =2 o —
voa VILERE) RV, FHIFESAMERBRSER SN, A=V 2—X L LT M
=htvyv=F Ly I (DEN) % HFRIEENEE(200 mgkg {£8E) L7 2 HE%
IZAZT AT e RERE (JFIR 0, 200, 1000 } T 5000 ppm : FH MR R E (X%
24 M) ¥E L7, BB eE L7 =/ 24— (PB) % 5000 ppm TlRAR
PG5 L7z, DEN #4E Lot G =v=—Ta VAER) IZIZAX T AT
t K&2RAT (JFK : 0, 5000 ppm) &5 L7z, WP HIREHRGEHIRIZ 6 BHE & LT,

&2 Sy rERAWVE invivobBIRFESAMHBROBRAKIERE

57 200 ppm 1000 ppm 5000 ppm
PRI 15 73 355
(mg/kg AHE/H)

AR I 1RO TE RN A LN, S URICERT2EHTH O | Mk
G U728 WL R 0o 72,

1000 ppm & 5-FEICRE I A BT,

DEN 0k 2=y —2 a VA LT AXT AT E ROETORSHKL D PB
BERE, A = — g VDO A Z T LT B RO 5000 ppm G REICBW T, AT
LEEOEMMN A LI,

IRATP B-BAG 6 8 EZICETOAEGFEMIZONT, 3 DOMFENLEILT 4
~5mm DEES DY AL, BRIV 2 FF -8 T A7 =5 —F (GST-P)
B 0 e B D T B O RAT 23T o 7=, GST-P B, DEN QL& o @i i35
B L7728, DEN FEMEEMICITA LN -T-, DEN L% L7 A X T AT E R
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5000ppm ¥ 5-HEDAF O BN HEE H 72 0 D GST-P B A0 b B oo 8 50 K OV & 1306 FRE
ARG ETHEIN L7223, 1000ppm LA F DO 58 Tl BN b - 72, DEN
JLE % PB £ 58 O 5 % OV A 1o BREE IS b A B L 7=,

AZTT B Rix 5000 ppm (355 mg/kg KHE/H) O@mAE T > #EEICK LT
HEZEO et —rva b EFHEREL WD EEZ b, ARkBio7eE—v 3 U1E
oW ToERHMERIL, 1000 ppm (73 mg/kg KE/H) THDHEEZ BN, (&
i’ 48, 53)

(2) X#ITHTHEERER
T hERAWEAZT T E ROELE (0. 200, 1000 & O 5000 ppm) #5512 &
LR L OVEERER (JE GLP) (B4 2 ST ERE S T 5,
2 AERE M FE 38 D3 AMEDFA BRIV T, 5000 ppm £ 5-FE O Mt TH BRI, 15
Bl 2 B9~ 2408, 1000 M OF 200 ppm £ 57 o i ik C 54 JEURRSBE A HE RITEHE 2358
HHTE (£ 25 B, BBAMEITRD S otz, HEEMERIT 200 ppm Kifl T
HoT,

& 25 BRHBEEROFER/HEERER

¢ 5. B (ppm) i3 i
19/28
641/641
5000 625/676
659/665
559/629
1000 657/665 652/713
200 569/574

3 AR 2BV T, 5000 ppm BEHRED P, Fi, K OVF, O TH T (4 13,
15 & OY 10/20 #i]) . #%IEREL, BT ONMEMEZ(L, REOEFRERK OHEROKT
73, 1000 ppm EGEED F1 O Fo OMETHT (% 1 T 3/20 51]) . £ BRI A3 52
Dz, MEEMEEIHEY T 200 pm, BT 1000 ppm TH o7z, (S 49)

(3) BHRICEITHHBEMHER
ABTNT e ROk (FAO GLP SR O &) ZifE L, £ 26 L% 27
R LTz, Ty b, U RETEAXO—HOEERRTIX, AX 7T &5
K AMRRAER & U TR CITFICHy oL, iR, Rk, e, EBRTH LD
BRSO i, fEMER S EMEY T A REB OB, BISIS OB, %5
L, EENRTR, IR M R ENTE O bivTc, (B 58)
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£26 FEHBRICETIREME, #RERKICHLIRNERERUEEFRR

R R ER Fili AUy PR EPEIC B D | B/ R TR O E
(mg/kg RE/H) | i/ igtE & AT i
(mg/kg KE/H) (R IEIR)
e R | 100 200 M5 fr, mglIR, 2B, PRI,
-7 k) IRAe T, IRER. HEJR. 7R
] 100 200 RCMERCEE GBI, AN
e 1| 400 526 M5 Az, Wik, 2B, EH)
(#n -~ =x) % 302 200 A, IR T, Rk, 54
[ERER
90 H MM arEmMER | M | 18.9 — —
(GRET - 7 v 1) M | 22.5 —
90 H MM arEmMER | M | 19.0 — —
(BfE - ~ 7 R) | 23.7 —
90 HMdEaMEREIMERER | | 20.2 — —
(BHE - A X) e | 86.7 —
90 H MM SR EE | | 7 36 H & e i S N
BN M |8 41 B 7 EE) &, BSOS
(RfE - 7> F) Ha A0
1 4F 8 1 A 1 AR |10 90 B, EBEEIR T, IR
(REE - 1 X) B, AR PRI
i | 10 90 EENRGR, EEEER T, IR
Bk, R R
2 ERB MR DN A | | 2.2 224 )
PEOF &R ER S
GRAE - 5 o 1) i | 3.0 314 e D 2
18 & H 5N AMERER | 1 16 — —
(R - =T R) M| 20 — —
2 ARG ER P i | 69 — —
(REE - 7 > 1) P i | 81 160 % B JpR
Fi | 65 — —
FiifE| 81 — —
I A e R AR B |75 — —
(BREED - T > 1) EyL7)]
A AR |80 — —
(BRI O - 7 YF) Euk7]
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* 21

—REEARICEoN-MEEREMERE

HAEHE

EH &

fid=y
£ P T mg/kg RKE mg/kg K LEs
T 52 REf 1% 12 B FEEE) D

—ffR RE ~ A | M 10 30 P
AFYNT LT

e | < | B 100

KR kek 3K

EEBE| ooz | 3 10 | memem
EH

RIE Z v b | 100 300 IR T

fﬁl}j?\ Ry =
N N3 > TMA F I+
e 7w b | 10 30 IS 340 ot -
g FL 7S Z v b | HE 100 300 i

B e e .
%f RWE | 30 100 Tt

=1
SRR EN{E ~ A | I 100 — —

1L 96 R \ B B
pr. APTT | 77 k| 300
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. 85
BRICHT R T (A4 7 AT E R 0 R Bl & 50 L7z,

7 v b ERAWEEARNEMRBRICBE VT, P REIEHERRR R T, 5 1
~4 PRI R mMEICEE L, X 3.4 (M) ~8.8 (M) Kl THh o7z, FlefEiiie
HILER R CTh o7, 5 168 R #% O PN e IX. B0, . IV K O EE
IZBWTHBHERECTh -7, RHPTIEBEO S WRE AN O Sz i3,
RIEACBRITR I S e o 7o, MBEFREY & L CUEREIEE T ' R T AT B RO
KRR &tz EERBRE X, AN S =%, 7 T AT B RO S,
BRI bR FE LTHRt SR b D B2 bt

WE I TAEW, KRR, AR DL Z A& TR R N E s Bk N E ol S A7z
REACARDTE T B IRICBITT D REERH D b DD, Km0 » 1 ¢ ik
R S LT t% . HEM RIS S h, FEREREC IV IAEND b D EE X LT,

T E BB  FE M S v, EE RO RS T C 5.833~67.2 H, BRI
HTFT222 HCThH o7,

TINS5 iR Ko ONK H 5 43 ek 23 S0 S du, pH 4 TlE 25 XN 40 CTHMNRD b
P IZENZFEN 156 BH LN 37 M TH o 7223, pH 7 KOV 9 T REN /NS < a0
WMaERDODDZENTE o7,

KHELEERNCT, AT AT e ReEgHxaw e Ul DHERERR (RN k
O S) 28 Fh S, HEE L, M B o RBNABR Cli6~125H, BT
IF1IHUWN~8H TH Y, KHEEHEOFINRABR TIL140~200H , [H57ER CiX1H LN
Thoi-,

KigaHWT, AZT7NAVT e RESIHARIEME LTAEMEERBRA E I, X
K OB MEITETORY CHRHERARWE CThH - 7=,

ABZT AT e ROAMR D LDso X7 v b T 283~750 mg/kg KE, ~ 7 AT 411~
443 mg/kg K, JEIFEN LDso LT » b T 422mg/kg K&, # % LDso (X7 » b T 5000
mg/kg KEM, WA LCs0 X7 v hT15mg/LEBTH-7-,

fatksEtlBRcEon-EBEERIX, 7y T 7 mgkg KAHE/H, v~V AT 19.0
mg/kg KHE/ H. A4 X T 20.2 mgkg A&EH/H TH -7z,

BrEEME L OB N AR CR o EHEEREIX, 7y M T2.2mgkg (K#E/ H, «
7 AT 16 mg/kg KE/ H, 4 X T 10 mg/kg K&/ HTH-o7=, 7 bHHAFRENA
PEREBRICEB T, AX T T b Ridm A &R (355 mg/kg KE/H) TORAFIEE O
TueE—va U EREAR LD, BEKFIIEEEBEEA V=L THY | RAIOFHME
WCHTEVEEEZRETHIEITAETHDL EE L BN,

BIHHBR THE N EEERIL., Ty FOBBW T 65 mgkg (AHE/ H, WEWmT
81lmg/kg (KE/H TH -7z, BEIHREICKT T 2 EBIIFRO L N2 o7z,

AL TIVT B ROFERMED D W BRI N AMERBRIC BT 2 E2F3Er ik, ~
A, 7y BEOA XTHIZ, 7 v RS X TIHMRIER SR bz,

7 v bW BEER Tldlk s &R (2000 ppm) (23U CTEIBREL, FHEE I/

29



WL 2GR BT IE D, T v M E W 3 AR (B 49) TIiL 5000 ppm D
HRECHRIHBRE, BRONMEMELNME SN2 b, AXTT b RIIMER~
WELERIFITEEZONTZ, TNOLOREIL, AXT AT b ROFRAPRER MK
HUEALEZ BN, BICEBICK LTy 7 A% MR 2 IH L <. KOS 2 &
B, BRI RE MR A ISR A S D 2 THHOAE X IISMMEE Sl E i L
B2 bz, S, ZOEBFMHINFRBEE R SO RNRELFER LT-bO L
EZZ2 b,

ABZT LT b ROMREBEERBMEICOWTIELTO L HICELE LT, AXT LT E
ROFEHIZE Y, 2020 MAO © EH-2HE L, N ORI ZEDE TH
5 GABA OEFEIKTEZ5IEE T, £72. NA, SBHTIZOWTHAX T LT b Rgh L
T RTLT B R~OMHICEE L O L, GABA OEEK FARERZITHICEZ 5
ZEICEY, BRMICEREFROBEEZE NFSE WL EEZEILND, EEAFORE
PEIZOWTIE, AZTATE MIARIZTE R T AT E RicREtah b 2 &, wikiEE
FEAEEZES L TP EENS —EL RICHEMT 2 LX) RN T CRET Z L, £12
MR DEEMNEL o TV RN Z LD, KANLOWHKE EHICEFEICRET S
LEZLNT.

AEFMHERBRCEONT-BEYEIX. 7 v NORE T 75 mg/kg KE/H | JGIE T 150
mg/kg (K&E/H, VX OREY L O L S 80 mg/kg (KE/A Th -7z, MEATEMEILR
D HNIENo T,

BwiomtERB L U<, ME 2 A7z DNA EERBR L OVEIRZARERRAR, ~v R
VORNERIIE Z WS B R T RARERRR, T v A =— A LA X —FJIR KM iE (CHO)
AW YRR ERBR R N~ T X2 H W2/ MERBR 2N i S 7z, B RiT ek
MWThoTmZ b, AXTINATE RIZFBEEEEITIRVWLDEE X BT,

ARG, BEDRORETMARDEZ A X T VT v REULEH D )
ERRE LT,

KRBT IT 2 MHEEER R/ EERITIR 28ITRIN TIN5,

x28 FHBRICETLHESUHERUVRNMENE

iy fi R T B F /N fif 51
(mg/kg KE/H) (mg/kg KE/H)

7w b |90 HMHEME | KE: 18.9 I - 59.8 BEEE = /N RO R e A R
R I 22.5 it : 68.9
90 HmmAM | M7 | 36 | MERE © B RGEBREHNSG
SPREEERR (MEcs ] N O
2 EMIEMEE | 2.2 1 : 44.0 S A+ A R 04 ) A5
PEED AMEDF | ME: 30 | M.604

LB R/DNEERE TR O AOBE 2R T,

30



XS
o fefEER | BB | amy 0 |#E®
B P I - P If : 138 WERE - T EE BN SE
P it : 81 P it : 160 PREDILY)
F1 % : 65 F1 /- 134 i VA
Fi i - 81 F1 i : 164 M - AR EHE N
VREDILY] g (BIERBIZ RT3 D BT
F1 /i : 138 Fi i — HALRY)
Fiif : 81 Fi i : 160
Folft : 134 Folft : —
Fo It : 81 Foltff : 164
ek ERR | B85 | #1500 | BV - (RERUMARSE
feIR 150 feIR o — IREh - BRI L
(JEF TR D B )
~ DA |90 HIFHESME | HE o 19.0 M - 53.7 WERE - L EE BN
B I : 23.7 I - 69.5
18 » AM%S | ME:16 0 | 49 | MeRE O TERAER
AR ER I - 20 I - 60 (ENAMETRD S 7en)
U | AR R @J% : 80 KE @J%&Uﬂﬁ% 2 VgD
Ja I eI . — (TR O B2 )
A X 6 » H M2 | #E: 20.2 HE - 61.5 HE ﬁu%&oﬂ%%@o“ih
P i AR i : 86.7 e — P e
M L
1 e | 10 HE - 30 ERE - FET
PEFER M 10 i - 30
RN EDPRETE o T,

BinZEZAR T FRBROEEEBEOR/MEN T v b E AWz 2 FERIEVEREE/FE D

AMEBEERBR D 2.2 mg/kg (KHE/H TH 7D T, 2N EZBHL L L TLLEE 100 THRL
72 0.022 mg/kg AHE/H 2% — HEFGFE & (ADI) & ELT-,

ADI
(ADI 7
(EhiE)
(FFH)
(F5-7715)
(ML E)
(%2 245 %0

BOEARILE B

0.022 mg/kg K/ H

Pk B8 D3 APEOF A 5l R
7 vk

2 -]

IREF I 5

2.2 mg/kg KE/H

100
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DMK 1 o BRSNS AR >

7 Eayi
5HT 5 Rm¥o MU FX Iy (Er h=V)
ai H BNy &
AIG TNTITa T ok
ALP TNAY T AT 7 H—E
APTT EMEALE S h e AR T T AT R
Cmax Iz e e
DEN xFar=hta VT I
GABA WA 13
GGT INEIN KTV AT =T —F
(=y=-INEINET U ARNTFZ—F (y-GTP))
Glob ruazy v
GST-P M 7N EFH -G N T AT 2T —E
Hb ~EZury (aHEE)
Ht ~~ 7V v ME
MCHC LA R B 68 SR I
MCH EEE R i B £ 55
MCV A5 7R i BR 7S AE
MAO )T IVAFUE—E
NA JNVT Ry
PB 7 x ) N)LE X — )L
PHI e AAE FH 2 B INHE £ T H
PT 74 =30 NR = I el S )
T2 SR
TAR MALEE (¥ 5) FHae
T.Chol BarAra—
TP WEHE
TRR TR B U e

32




<>

1

S Ot W~ W

o 3

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

BHDEEA 2T AT e B FRAD v oY v RS, 2003 . —EARTIE
(URL : http!//www.fsc.go.jp/hyouka/iken.html#02)

7 v MEWIZEB T 25 (GLP %)) : Biological Test Center (CK). 1992 4=, KA

7%

WE T2 T DB (GLP xfits) : Biological Test Center (). 1991 4, RKAFE

ThAIWIZHEIT 5 EHHBR (GLP xHi&) : PTRL East, Inc. (CK). 1996 4, RAEK

KEBIZH1T 5 REFER (GLP xtik) 3% )&'%lﬂ?jﬁﬁ 1999 . RAFE

B ANT T DB (GLP %) - B —(bFIEs (BR) FEWERRMIIEAT. 1999 4, K

/\i%

L& 2 28T A ER (GLP xtiis) : PTRL East, Inc. (CK). 1996 4, KAF

A B 31T B ER 1 (GLP %)&) : Analytical Biochemistry Laboratories (k)

1990 £, RAFK

R 31T 2 EER 2 (GLP %)&) : Battelle Europe (J#1), 1991 4, RAF

g T8I 1T 2 REHEER (GLP %})%) : Analytical Biochemistry Laboratories (k) .

1990 4, RAFK

IO Ak atra v 2 o b 1998 L RAE

ARG fRPE (GLP *TI&) - ALzt w2 v b 2001 4, RAE

A BT A N KDk iR Ei5R : Analytical Bio-chemistry Laboratories Inc. (CK) .

1989 4, RAFK

Koy R (GLP %f)ts) : Analytical Bio-chemistry Laboratories Inc. (CK). 1989

. ORAFE

TR - VA% (R 1972~1998 4, RAK

TEFEREAEER . (K fbEatfra sz b 1998 4, RAK

TERIR AR - (W) AARMON B X — 1998~199 4, RAK

TEER R« (BR) b ofra 2 b 1998 4, RAR

TEFRRERBR - T A4k (B . 1999 4, KAk

AZTNT b ROEHRER : =P LRI, 1999 4, RAF

7 v a2 0 EERER (GLP xt)%) : SafePharm Laboratories (3), 1987 4,

RNF

Z v M HW=2MER O @& ER 1 Institut fur Biologishe Forschung (). 1973 &, &

NFR

7 v W= 2MER O EEEER 2 ¢ Institut fur Biologishe Forschung (). 1973 4. K

/\i%

~ U A& o akRg 0 R (GLP xt)&) : SafePharm Laboratories (), 1990 4,

RINFK

Z v b E W AVEEENEEMERER - Institut fur Biologishe Forschung (). 1973 45,

FIS/AC S

7 v N AW AMER B - Huntingdon Research Centre (%), 1974 4, KA

%
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Z v MEHWE 2R AEERER - Huntingdon Research Centre (%), 1973 4, KA
%

7YX & O IR — B MERER (GLP xti&) : SafePharm Laboratories (3¢) . 1990 4%,
RAF

7YX O IR — A FRER  Institut fur Biologishe Forshung (J). 1974 4, &
NF

7YX & T2 RS RREAERER © Hazleton Laboratories (3€)., 1983 4F., RAF
ENE Y N E AW R ERENERBR (GLP %fi) : Consumer Product Testing (k). 1984
£ RAEK

Z v hEMHWE 90 HER S5 HERER (GLP %) : SafePharm Laboratories (%),
1998 £, RAFK

~ 7 A& Wiz aEEERE (GLP %1&) : Bushy Run Research Center (CK). 1990
£ ORAFE

A4 X &M 26 BEKER D &5 #HERER © Laboratorium fur Pharmakologi und
Toxikologie (JH). 1980, 1991 £, RAFK

Ty M HWIEEBHEAK G2 X 2 90 HMKER D& G mid st (GLP %) -
SafePharm Laboratories (). 2003 4, RAF

A X & W EBEHR AR 512 X 5 1R ER D 5 3m R (GLP %) : Laboratory
of Pharmacology and Toxicology (Jf). 2003 4F, RK/AF

7w e RHOWTEEBHEA R 5IZ X 5 2 FRIER N & 53 AMEDFE B (GLP %f
Jiz) : Bushy Run Research Center (k). 1992 4, RAFE

~ 7 A% W3RN AERER (GLP %fity) : Bushy Run Research Center (CK), 1993 4,
RAOFE

Z v AW BSERE (GLP %) : Bushy Run Research Center (CK). 1993 4, KA
7

Z v b EAWT AR (GLP %) : Bushy Run Research Center (k). 1990 4,
Kk

7YX & HO T A RER (GLP %) : Bushy Run Research Center (k). 1990 4, &
NFR

AMEE 2 v 72 DNA #1538 (GLP %)) : Life Science Research (%), 1992 4, KA
%

B 2 O T IR 2SR B ERER © =2 — U v B REFER VA A R I & 2R A R
wIENFIEAT (A1 A), 1981 4, RAFK

A &2 7218 I 22 R 28 SRR (GLP %t)i) : SafePharm Laboratories ()., 1998
£ ORAFK

~ U AV R A DT AT SE R BFEEER (GLP xHi&) : NOTOX C.V. ([f). 1986
£ ORAFE

F v A =— AN LA —OIIEAE ML (CHO) % AV 7= in vitro # & (s FH) 5k (GLP
&) : NOTOX C.V. (Bfi). 1986 4. KRk

<~ U A% W/ R ER (GLP 5f)5) : SafePharm Laboratories (3%). 1990 4. RAFE
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49

50

51

52

53

54

55

56

57

58

59

60

7 v b E MW in vivo THIATFE S AMERRER (GLP %fi) « REE=ERSEAFZEAT. 2004
F. REOE

H.G.Verschuuren et al., LONG-TERM TOXICICITY AND REPRODUCTION
STUDIES WITH METALDEHYDE IN RATS. 7bxicology, 4(1975) 97-115
BamfEREEZEFMICONT : BRMLEEZERE 26 HIGEE 1-1 (URL :
http://www.fsc.go.jp/iinkai/i-dai26/dai26kai-siryoul-1.pdf)

[(AZTNT e R OfBEAEE (22 FE#RFE 2 3 37%5) B T7TRE1HOHEIC
3L BT O RMER E IR D B AR EMIZONT : BRMLEEERE
26 M2/ & 1-3 (URL : http://www.fsc.go.jp/iinkai/i-dai26/dai26kai-siryoul-3.pdf)
BT EREMEEZESREEMP AES (URL : http/www.fsc.go.jp/senmon/
nouyaku/n-dai7/index.html)

AZTNT e RORZEMEFMEROBMBHIZOWNWT @ v B p RSt
2005 -, RAFE

% 35 MBMEEEBRREREKEMFHAES (URL : http!/www.fsc.go.jp/senmon/nouyaku/
n-dai35/index.html)

b, WY EOHMEIERE (B0 34 FIEAE LR 370 ) O—fHAZWIET 21 (CFRk
17411 A 29 B, PRk 17 R BE 55 499 75)

BEmEFEREZENMCONT : EMELEZASE 163 MG EE 1-1-b (URL :
http://www.fsc.go.jp/iinkai/i-dail53/dail53kai-siryoul-1-b.pdf)

WEREZRE LT B IR D B REARIES 24 1F 2 HOBEITES B MEE
wERFMICOVWT B LeEEZBRE 163 WA EF 14 (URL :
http://www.fsc.go.jp/iinkai/i-dail53/dail53kai-siryoul-4.pdf)

AZTNT b ROREMEFANE RO BRI HOWT @ v o p Rkt
2006 4, KRAFE

EMZeEZHEoRETEMHASRASFEME <% 8 Bled (URL :
http://www.fsc.go.jp/senmon/nouyaku/sougou2_dai8/index.html)
EhLEeLZEBEaRETSMAAEASRESE 4 B2 4H (URL
http://www.fsc.go.jp/senmon/nouyaku/kanjikai_dail4.html)
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