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E ®

Al [1,3-7mna7m~2] (CAS No. 542-75-6) 2O\ T, FFEEEZ
TRMERZEN M Z I L, ok, 4E., (FWERERER (21X, StV %) |
BARFEME R L O E R (7 v ) OIESENH I Sz,

FEAMC - R BR AR 1T B R NER (7 v B RO~ T R) | EWIRRNES (L
ZA NFINAZEDE) | (EWRE. HAMENE (T b, ~TAKTS X) | (1844
mE (1 X) | BHEFEEEPNAMIE (Ty REO-TR) | BRAME (T R)
258 (7> 8 | BEFEE (T NEKOUYX) | BEHEE, wEEE (o ) %
DRBRLAETH D,

BREFEMRBERENDS, 1,3-V7uon o0 H5 X583, FICE EiER
W BB O b THE) | BEBE (BAT BRGEEAR) K ONMMR (i) 12580 b
7o BHHAEIIKRIT 2 A REAME, ERICB W TR & 72 5 Eiin st &k OV #ik
TR ol

T AMERBRIZI N T, MEED T~ b TR ARIE & O%HT 8 O R bRz FLIAE O %
AEBAFEHEINAFRD B, £z, MO~ 7 A CTHIKE A fRiE, 58 O R LRI
SENIE e ONBERE RS AT b R D FAEBEFEBE N NGE 8 HALT= 3, IR AT I8 m el
EobDLITBEZHLS FHMIICYTEVBIELRET 2 Z LITFRETH DL LB BN,

KRB R D, BEY T OREIMIN S EE 1,3-v 7 ae 7 uXy (BLs
MoOI) EERE LT,

KRB ONT-EEEREO O bi/MEIX, 7 v hERAWE 2 EREMEEMEE N
AIMEBFERBROD 2 mgkg AE/R ThH-o72Z &b, TRERILE LT, 5K
100 Thr L 7= 0.02 mg/kg K&/ H % — HEEGEFEE (ADD) SE LT,

F7o, 1,37y a XU EBROKGEIZIV AT LD S 5 EEEE
IZxF9 5 WML EO 5 bR/IMEIL, A X & Az 2 B AR O 20 mg/kg
KE/HTHoT=Z b, THAERILE LT, Z24%% 100 T L 7= 0.2 mg/kg (&
FEraESHRHE (ARMD) ERELE,
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I. FMEREFEOBE
1. A%
e

2. AYETDO—EE
4 1,3 7nu Ry
#e4, : 1,3-dichloropropene (ISO 44)

3. {24
IUPAC
4 (E2)-1,3-v7nun 7oy
¥4, : (E2)-1,3-dichloropropene
CAS (No.542-75-6)
m4 1,3 r7umnm-1-7a
#e4, : 1,3-dichloro-1-propene

4. HFHX
CsH4Cly
5. 9FE
111.0
6. BEX
CICH,, H CICH, CI
JC=C_ c=C_
H Cl H H
E -{& Z -k K BA=1.5~1.1/1.0
7. BAFOESE

1,3 Y7un a0k, B ARRICER S DR BRA GERRRAD) TH Y .
BRI DOFER ORI L (FA =, 7 R OKBEFED 7 Vv—7) Lok
FhaoaTHI LI VBEREELZIHET 2 EEZ 26N TWD, AARTIE 1950 4F
OISR S Lz, BEAMNETIRT A Y =T A=A T VT UL X
32 METHREE SN T WD, AE, RIHIKHEICHEDS < BRI  GEHILK
B RZEFHH) RS Tng,

AFIFAICIE, YL EAE LT ont R CIREINE TV,

VTARC IZ K DR BAMESLGIAT [ 7 V—7 2A) 1T ENTWLIME, (B 8)

12



%Iz, BEAATIZ AR AL REMICETIN, BIffe 7 ook R U3 EEN
TU7RUN,
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I REHICHRLIABROME
KFEMGRER [D.1~4] 13, 1,37 7m0 TOREL 140 TR L
7eb?d (BLF M4C-1,3-Yr7muru~xy] L), ) | BCTE#HLEZED (LK
[13C-1,3-Y 7 mmrFuxXr] o, ) ITMODKFRF 2 TEEHKR
(deuterium) THEEFR L=t D (LLF [Dy1,3-v7mnuaruXy) 2w, ) #H
WT B S V7o, FRBEUHRBIREE K OV IR BE 1, FRICIT 0 3 WIS 1T e
RE (EEMETRE) 726 1,3-V 7 nu7u L 0 (mgkg Xidpg/g) (JHE L=
& L TRz,
R 3 ISR S OB SIS TR 1 KR 2 1R SihvTn b,

1. BERERSER
(1) vk
@ m®iI
a. MPBEEHE
Fischer 7 v b+ (—®f#E 3~6 JL) (2 18C-1,3-Y 7 nurFuLy (ZK/EHE
=1.3/1.0) @ =2 — U HBREIE T~ A 7 v b T Al U T FERERRIR (21K EHA
=1.1/1.0) ® = — JMERETZ % 25 mg/kg NE CHERE D& 5 L, &51% 1
(272 o TRIFFAIZ MR Z B EL L T SRR o i HR R EEHERS I SV TRET S 1
776
SHMENRE AT A —F [T LITRER TV 5,
WTNOREGEEICIHB DT, MHREITEG% 10 2UUNIZ Trax (B L,
H4% 40 57 ANIT Cimax D 10 3D 1 ARGHITIK T L7z, 7RO a2 — 2 MRS &
LT, v 7l e fblko 1,3-Y7na 7o~ hiEE iz -8 1L T
By WA ERHERENT, ZkE BRE Dl TIL, BHADIML P
BiX 7LD b —B L TEN-o T,
52, Al & FAEOE G %217 5727 v NOFFRICHZE 7 7 A4 " —H 7 0 —
T a AR, NI FRENE =X — STz, ETORR, 18C-1,3-V 7 1
n7aXU kN A a7t LT IRERIR D Tie (off) X224 4.7
V6.1 45, Tie (BHH) 1TZNEN 43 KDV 29 3 ThoTz, (B 18)
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K1 EYPHEFH/NSIA—4

EE kA 1BC-1,3-Y7nnrnuy IR (A a7 'Ub)
P58 25 mg/kg A& 25 mg/kg (A
B VARLS EHE VARLS EHR
Tmax  (min) 10 10 5 3
Cmax  (ug/L) 78 279 127 286
Ty (min) o fH 3.1 3.5 3.7 2.8
B A 40 32 37 27
AUC (min * pg/L) 1,070 3,740 1,340 4,280

b. RINE

PRHEER (1. (D) @R T DR, AL 7 — DBk, MR O — 0 22k
1,3-v7nu a0k n#kG% 48 KEIZI T 2 PRI
FKix, D L HERERE T 79.3%, KEKREG T 96.3% LA s,

HREDEFND,

18)

@ 4

Fischer 7 v I (MERESS 5 V8) (ZIFIERRIAR % 5 mg/kg RHE/ A T 14 A M RAERE
OfeG%, 14C-1,3-v 7 an Xy (ZK E1K=53.3%/43.0%) % 5 mg/kg K

HCHERE ARG LT, AR malBRD £l S h i,

F= Bl M OSEAk T DI BUHREIR B 1T 2 IR STV D,
P& 5 48 IRfE1 1% O g M OSKELAR 1 7% BE O B B VAR < L 20 AT T ERE TRl L |
MERE & b ETE K OVERE CR2co 72 (ATE 1 1.07~1.14 pgl/g. BEME:0.78~1.15 ng/g) .

(P4 18)

2 FEEHKROHEEBPORBBIERE (ng/g)

PER

5 48 W14

i3

LME(0.30), BENE(0.26). Mifk(0.24)

ATE (1.14). BEHE0.78). K2 E(0.41). Fi(0.39). AFHi(0.37).

i

BEE(1.15), /7 H (1.07). JE(0.33). JFEL(0.30). T (0.29).
DiE(0.24), 1fi(0.20), Bgk(0.17). FZJE(0.15)

Q

a. fE-1

PRt ERER (1. (1)@ a. [I2B1T 2544 24 BRI OR L OFE 230 & LT, UG

WIRIRE - & BN 5 S Tz,

2 HHRK - DR 2 LD B ERIED Z 2 A — 2 LS (LLTRIC, ) .

15
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JRB O O EEMRHWITIE S ITREN TV D,

PRANCEIT 2 EERBDIID (A0 7Y — I EBBEAEER) T, 13nREY E
D DANLERFY FK) KOF (D OALVRAAR) Bt Sz, #Ehabid,
R O 3 BEL ONRE D T2 DI B 72 B O U RE SR S v o 7,
1,3-ZuvuaraxXr07y MERNIZEIT 2 FEMREREIL, 7 v2 T4 48
BERT, ZDRIVEF Y RIREONZILIR AR AR SHURD S HEHE S 5 BREE
IENITITN L OO RUGZERE T, COz & L TR LHRIE SN D RIE EE X D

ni-, (K 18)
&3 RRUEGOEFERHY (YTAR)
B 551k 55 PRI | FUR K
Jk | D(22.7), E(6.0), F(7.4)
. 5 e # | ND
FA[A]#E H
mg/kg AHE i Jk | D(14.3), E(4.3)., F(4.8)
# |ND
Jk | D(28.5), E(8.2), F(5.8)
—_— 5 K # | ND
e e |_E_| D@55, BE.D. F(T.D
# |ND
ND : B &+
b. f#-2

PEERBR (1. (1)@ b. [l\2BIT 2% 5% 48 FF DR L OFE 270k & LT, Ut
YIRIE « EERRN I S 7=, 7=, Fischer 7 v ;b (# 2C) (2 D4 1,3-7
nnu 7 u~X % 50 mgkg RE CHEIROKE L, #E5% 9BMICBIT 2R EW
HAB AL T, RO S 5 b REB™ TN,

PR OFEF O EERFW IR 4 ITRSNTN D,

RAICEHET 2 FEREYIL D T, E O EOREY E. 2,3-DMC KX
3,3-DMC 23 fth & 47z, 50 mg/kg (RE & G- HED#EF TiX 5%TAR % x 5 UH
WIS oo,

FERH D 14COg M Rl 1985 4FICSEfE Sz A E TORBE RN L, 1
mg/kg REEH5HET 17.6%TAR, 50 mg/kg IKEEGHET 15.1%TAR TH -7,

1,3-v7ruraxXr07y MERNIZEIT 2 FEREREITI 7 V2 T4 s
KN 3-7 v a FOIKGRREE TH Y, ~ A T —72fRK L LT 1,3-¥7rr 7o
RUONNITNETH ADEERDOZRF AN EZ HILZ, (R 18)
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x4 RERUOEDOETERHY WTAR)

Be b okt R
) = D(22.0/5.6) 3\43,3-DMC(8.8)\ E(8.1). 2,3-DMC(1.6),
R EMMECH(10.4)
mg/kg (KE = —
50 [ D(30.3/18.9 2, JRH D), E+RIFENH(7.0),
mg/kg REH ~ | 3,3-DMC(4.2), 2,3-DMC(0.6), #[FEMmIENH(5.2)

—CHESHT, 2 ZEIEHE

@ B
a. HEit-1

Fischer 7 v ~ (ML 2 PB) (& UC-1,3-V 7 nu XXy (ZKIEE
=53.3%/43.0%) % 5 mg/kg (AE CTHEIFE OG- L, XX Fischer 7 > ~ (HERE
% 5U8) \ZHEIERR A% 5 mg/kg (RE/H T 14 HBKER D& 5412 14C-1,3-V 7
no7a~r % 5 mgkg (RE CTHEREOBEG LT, JelaER 5E0E S vz,

PR R OMER R HEIER 3SR 5 1RSI TV 5,

MEENTNICR W T, 5% 48 K CREBUNRRITIZIFERITR, LW
FERFICHEIE S v, BICRPICHEE Sz, 1,37 reraxXroT v MR
T DHE TR T, RER AN 54 24 R CHEM ST, &G J71E K OMERE
XD ETRD NIRRTz, (B 18)

#5 R, ERUMESPH#EE (WTAR)

551k H AR O AR M
Bh5 & 5 mg/kg K E 5 mg/kg K&
PR Mk i i3 i3
B PR 53.2 60.3 61.4 63.5
i?ﬁﬁ 3 5.5 5.2 3.5 3.8
TR (14C0y) 923.7 31.6 95.2 25.0
R 53.9 61.4 62.4 64.7
£ 6.3 5.8 4.5 4.8
5% =
48 B[] IEARL (14COg) 24.9 32.5 26.6 26.3
H b — YRR 05 0.6 1.3 1.0
HHER R O — T A 5.7 4.3
[ F—H7L
b. HEi-2

Fischer 7 v + (3 JC) (2 14C-1,3- 7 uu X (7K E1E=52/48) %
1 X% 50 mg/kg REE THAIRE O£ 5 LT, HEIERER M S i,

PR OFE R HEIER I35 6 IR STV 5,

e 5-1% 48 FEH TR 60%TAR 23R FIC PR S 4L, BRI 1T 9% TAR UL T C
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bolz, (B 18)

&6 REUEDHME (KTAR)

Rk R #
B 1 50 1 50
- mg/kg KE | mg/kg (KE | mg/kg (A | mg/kg (K&

Be 5% 12 W 52.7 55.4 6 -

Be5-1% 24 W5 55.3 59.5 ' ’

e 5.1% 48 B[] 56.5 60.4 9.0 4.3
(2) IIR
@ BRI

PEERER (1. Q) BT BIT AR EEEEN S 1,3-V 7 un XX ook h
#% A8 BERIC BT D ENRIR T, 100 mg/kg KB DO HEF 5 T 72 < &b 55.5%
EHEESNTE, (IR 18)

@ K#H

PEHERER (1. () @IS RIT 2 5-4% 48 BRI DR e O #E 230k & LT, RE R
TE - ERRBRAA I ST,

PR OFEH O FHARBMITE TITRS N TN D,

PRANCI T 5 FEARHWIL D TAINITAEORBEW E KT 2,3-DMC 23 H
SN, RO Ta 77 A MET7 v FERBRTH Y . EEIIRFEED B D35
Sz, RO 14COs MR, 1985 4E12 3 = 417 [A] & T O BRfS R
5. 1 mg/kg KEHRGHE T 14.4%TAR, 100 mg/kg IKEKERET 13.7%TAR T
HoT, (B 18)

x1 REVEDOTERHY (WTAR)

5B ok R
) = D(5.4/0.4)2, E+R[FERH7(5.3), 2,3-DMC(2.1),
ARIFEIEHTY(14.2)
mg/kg AT P —
100 [ D(13.7/3.4)a, E+K R EGEH#7(3.6), 3,3-DMC(0.7).
mg/kg (K 2,3-DMC(0.5), #[FIEMmMIERH(14.8)

—HESHT, 2 ZRIEHER

® HEM#
B6C3F,~ 7 A (HE3PL) |2 14C-1,3-P 7 munaFu~Ly (ZK E{RE=52/48) %
1 X% 100 mg/kg RE CHLAIRE A5 LT, PRGBS S iz,
PR OFE R HEIER 133 8 IR STV 5,
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B 4% 48 FF[H T 55.5%TAR UL EASRA I HEME S 4, FEHPRMEERIT 15.1%TAR
UTFTThHotz, (BIR18)

&8 REUEDHME (KTAR)

ek bR #
W g 1 100 1 100
- mg/kg KHE | mg/kg KE | mg/kg KE | mg/kg (K
B 5% 12 WEfH 57.7 47.8
B 5-1% 24 W5 63.2 54.5 134 10.0
B E-1% 48 W[ 64.0 55.5 15.1 10.7

(3) TRFILDREHER

1L,3-vr7mra7axXrofR#mo st bR EEE L TR ¥ bk
(DCPO) DARIEE SNT=D T, TR F LRI OGRS i < vz,

In vivoikB & L C, Fischer 7 v F X O B6C3F;~ 7 A (&M 3~4 L) |Z 1,3~
Y mru 7 u~Nrq 100 mgkg (RE THIERE O &G L, XL B6C3F, v 7 A KT
Swiss ¥ 7 A (K 2~4 ) 12 1,3- 7 mr 7 r~2% 100 £ L < 1% 700 mg/kg
RECHEIEMENEE L C ik o 1,3- 7 aa F a2 kI DCPO O,
AN N AUC fEHIE STz, F7-. in vitroillir & L . Fischer 7 v b
KON B6C3F1 ~ 7 A DML e CHFIE D A€ % — 2 DCPO (WIHIEE 300
ngl/g) WML, 3TCTHE 10 A »F a_— F L CHEBHE-INHIE S vz,

In vivoREBRICHB T 5 1,3-0 7 ra 7y KO DCPO @ AUC fEIE# 9 12,
In vitro BRI I T 5 M o O A € 2% — KO DCPO O35 10 12
REINTWD,

In vivoiBR ClE, ~ 7 2% W EREN#E GRERD 100 &Y 700 mg/kg A
BeHREA 95 &, DCPO © AUCEIZ 75X 0 XA k&<, =ARF 1k
PRI DAL L & BT 700 me/kg KRB G-#E TlL DCPO D43 a2 fafn L T
WD ZENRBEINZ, LL, 1,37 rnnr7u~Xr% 100 mgkg (AE T O
BE L7 v P RO~ 2O TIE DCPO IZMHRRLL T CTH - 7=,

In vitro R RERTIX, i+ O DCPO O HEHIELT v MR~ T 20Nl
WTHRDTHIS, 1.04~242 53 TH Y | IFEAE T R — FO 10 A RKICE
WTH T 8 AR Th o 72, 100 fEARIE TIEXHEE A 10 fFICHEE Lz

(9.45~15.743) . 100 {5 Rk 2 &b L7856 O (16.5~20.6 43) 134E
ER O (19.5~21.8 57) ERIZEIZITE< . DCPO Doy A RN HEI TS
L2 ENREE NI, BMERO B TIL, BRI ZR L il U TR 30% 8-
7. (M 13, 14, 18)
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£9 1,3->/o0o07aoxR2UKRUDCPOD AUCHE (min - pg/g)
o BE | 1,3-Y/7unnroy DCPO
e B PR ZHk Bk Z4k Bk
Fischer 7 v b | 100 mg/kg A& | #H 0.74 4.5 ND ND
B6C3F1~ 7 % | 100 mg/kg (A8 | QO ND 0.92 ND ND
B6C3F:~ 7 % | 100 mg/kg A& | JEHHN 44.3 181 0.42 0.43
B6C3F1~ 7 % | 700 mg/kg K& | JEHeA 3,970 5,710 85.4 26.8
Swiss ¥ 7 % | 700 mg/kg {KHE | JEFEN 2,910 4,620 33.0 15.8
ND : #HFER (0.29 pglg) LIF
# 10 MAERVEERESR*— 40 DCPO D#FH (min)
EL7)] Ak DCPO Z{k DCPO EH&

IIRTES 1.37 1.04

Fischer | Fli& 10 &4 2.56 1.80

A A fiFlig 100 fA R 15.7 12.4

JHFgE 100 AR HnEh (&) 18.6 20.6

IIRTES 2.42 2.14

B6C3F: | Iffig 10 547K 1.89 1.04

~UZ | g 100 fFAR 15.6 9.45

Pl 100 f5#R gk (&) 16.5 19.8

KRR R 19.5 21.8

(4) BRARBICHITH5HMERNEGRKER (v )

Fischer 7 v b (—#f 3~6 L) |2 1,3- 7 nuraXUEK (ZK K
=49.3%/42.8%. ZEALHIZ & E72\N) & 30, 90, 300 KX 900 ppm DR T 3
RFWe A% (BHERZRER) L C. B RPEmaRBR S 34hE S Av7e, MR ER U35
FZORIG D AR T 2 FFRIZ £ C 1 RFf 2 & X Thiviz, £72.90 & T 150 ppm
DIRFET, BB T T SHZTRE IR EKE & FEsEZ 501727 » b
~DOZEFIT LD | BEALD S ORI EINHIE Sz,

I PSR ENREE A 8T A —Z T K 11 IR EN TV D,

MAARETX, 30 XTN 90 ppm FEFEAE CIXA&TE 1 Refi% O Mg E BRI E R
REIZEE LTV, 300 ppm & FE#E TIIEFIREREIC 2~3 FFfi] 2 2 L, 900 ppm
TR CIIaE S RHEIRRICB W TH EFIRIBIZE L2 h - 72,300 ppm LL F &
FEIC BT DA~ D AITIEC)>TdH o 7oA, AR O - T R R R B (2 )
P53 30~40 53 ThH o7z, FHEOIIMHREN ZAX 0 L —B L TaE»-o 7=,

BALD & ORI EDOPNE OFER, FEXGE TIX 16% (90 ppm) ~11% (150
ppm) . FEIAUE TiX 50% (90 ppm) ~48% (150 ppm) DOWLILAFED Bz,
L7=2RoT, Ty MIWARBRINTZ 1,3-7 a7 a3, #50%0n+FEE L
TR SN B2 b, (B 18)
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=11 mMhEYHREFEN/ANTA—4
FRBEIEE 30 ppm 90 ppm 300 ppm 900 ppm
BAELR 7tk | Btk | 26 | Btk | 26 | Bk | Zt6 | Bk
= L, —“E H ~
£ b‘;; figﬁr) : : 20 R 3 R
(pg/mL) 0.085 | 0.12 0.20 0.26 0.89 1.87 | HRREIZEE T
T (min) ot 3.0 3.0 4.6 40
" B BT 3D BT 30~40

2. EYMENER R
(1) LERRRUVIESNAES

14C-1,3-v7 nnr 7 2 8H| 337 L/ha (B2 4y &#154 TF 400 kg ai/ha)
O & TRHEFERTO HEICAHE L, AHERICLZ X (WfE4 : Northrop-King
Grank Rapids) M ONEZ OS> AZ 5 (WFE4 : Northrop-King Indian Summre)
AR L C, MMAPNIEMRBRE G SN, ks, LE ROV T, B
M 25 HiZIC 2 [AH O TON T, BEHREUX, 139 A% 9 TITHEHE 42
A, VX ATIIHEME 57 Hik, 2BIEICHERE L7V X A CTIIEM 39 H, 52 H
AONENEE: ety TR gVl
THSLEIE DO L Z AR DNE D IWAE D IT
SHhTW5

UC-1,3- 77 a XU B L PETHE L L X A NEINAE D
OO T RERE S 1X, 0.34~1.92 mg/kg (EEEY/-Y) Tho7-, 1,3V
suan7aXr RO LEE Ch 5 FEMHY G/H (VA T v A-3-7 1
a7 AT a—) [JEBEETH DL EnD, 2D OB 2 KELEE LT
fE R, 288 ST UTREI 2% TRR Kiilii T o 7o, REROREE A & 7 — /L THit
HL7-& 2 A, 40%TRR~66%TRR [XIEME L7223, WMLy O 5 BT MERR 5
% 1%TRR LN Th o7, HIRDOKEKEEOME L G T, #Bfo 1,3
vruauaZay R OREY GH OFREEREIX &K TH 0.05 mgkg (3%TRR)
IZELRWEE X biLlc, ZOMOAEMEO ST (LEWIZ, 7 v~ b7 T L%

DB EIRIEYE 2R L, By E LTIV IAEN TS EE 2 i,
(&P 18)

B D MR AT RER L I3 12 1TR

313Yr7uuraXvof sy A, b= BERICA CAICERIT AGEER (3R 9)
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x12 TEVEROLIARVEINAZSICETHMREBMSTRERE

e Jti‘«;%&?ﬁﬁé RS EfAif%ﬁ&%TﬁE/%fﬁ (;ng/fg) ‘
H % AEFERICRT OIRE | HEREICKT DIRE
ZONAE D 42 42 1.92 28.5
L&A1 57 57 1.80 18.8
LA A2 64 39 1.32 17.6
LZ 23 77 52 0.51 7.9
L2 24 100 75 0.34 6.2

(2) 207

UC-1,3-V 7 un 7 a2 285 337 Liha (A #hAk 4y E#55 T 400 kg ai/ha)
O M & CHERERTO I U, A E (1 EIH#E) | 25 A1 (2 B H#%HHE)
K35 Hig (BEIH#ERME) (27203 (W4 - Northrop-King 1346) ARk L
T, AE RPN EMRBR S FE i Sz, #hE LT, 1B RO 3 EHICHERE L7
IO WTIIENEIIEFE 57 KT 35 HILIZHXFEAS, 2 Bl BICHERE L7241
DWTIIHRERE 122 ARRICFFE, SRR VOB ERES L,

TEEAEZ O T2 NPT I DR BN RRIR LR 13 IR ST 5,

14C-1,3- V7 r a7 a Xy LB LT BEECHEEE L2 S W RR T R R B ik
FHEEJRE X, BHLE 57 OV 70 B TENEN 7.75 K1) 2.84 mglkg TH Y |
TR 22D 358 BTz, T, ER O S CREHCIXFIFREE O 7% B i ek g
MR BTz, FAFEE, ER ORI OHEHZ DWW TOKRERARE 2170, R
4y (1,3-Y7unFay ROREY GH NG EN 56N H ) S
7eh. 3%TRR Kii Ch o7, FIERIZ, 7305 HFEFMER D A H S 7223,
0.3%TRR Kiii T -7z, FETD 5.6 mgkg GLEE Y-V ) OFEEBEHEIL.
NEWGEI 7312 13%TRR 723, # /37 EH#55Z 34%TRR 2304 L Tz, (B
18)

x13 ITEVEBROELVTICEITHREBERNEEREE

fg?g%) o1 57 7.75 36.3
féﬁ g%) 70 35 2.84 15.2
(2 @T i@é@) 147 122 5.18 5.6
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(3) TA=L

o IRV, ETAEOH LD 15 em BENL7ZEHNIZ 10 cm [
T 14C-1,3-Y 7 nn 72 8.63 g & 25 cm DIES T 12 AT ALLE L |
LB T HIZIZTA SV (A ARE) 2R AT, RN Em B0 FE0E S
7oo RERX ZBRWZJEPA DT GERBRX) ICIFXFEERRA S B G Sz, #EHT
FEAHIT 161 HRZRICERIE iz,

TR O T A SWITHE T DR BERBIRE IR 4IRS TWn b,

T A EWNEEFALIZ 3 THATREIRFE 2 JE L7 fE R, 2 DRI 0.21~0.53
mg/kg OHIFH Th 7=, FOEO R REIR I LE L v IRVWMEm 2~ L, &
7o, HEtShi=vakE, Bro—x ZURUE TR BEOEREERO2TIC
HHBEDT W IAADBRBO LN D, 1,37 e a~X(k, TAIVH
TR OIS ERT, EYRSICERVAEND EEZ bR, (B 18)

& 14 TEDBREOTASWVICEITHRZERSNEERE (ng/ke)

AUBHE U 1
AERX O Z AT | BB O 2 AT
ABHAAL  (FRAER) AR XN MLENHH 10em | (& HH) 20 cm
(R AR AL E) B 72 AR X L 72 FERER X
(FERFE R AR AL ER ) (R (A L)
AEHER 0.28 0.31 0.41
H 7 HE R 0.27 0.28 0.36
HE RS 0.21 0.28 0.36
HE A 0.36 0.29 0.47
HfL R 0.53 - -
AL 0.31 0.30 0.33

- lEER T

3. TiRhEansAER

(1) IRt iED SRR

OV NEE LR OBEW L (Wb EIUEARE) 12, 4C-1,3-v /7 rr T n
R EZENZEN 105 X199 mgkg #21E 722 L5 L, 251 COREERM:
T, v MEELTIE 30 B, BEWLETIZ105 AL v F 2 _X— R LT, 4
S g o Ay BR N FEfE X T,

A5 I 38 1T D T RE 0 A 133 16 IR STV D,

WFROHEICRB N T, 1,3-2 7 nu 7 a0 3B T EHCIZR 16%TAR
~28%TAR (2D Uiz, flH B REITREERA IS L. FEHHHME O BE 23K
11%TAR~28%TAR. 14CO2 254 2% TAR~19%TAR (23 L 7=, W o HHEC
BNTH, 9fmE LTCGH, IO RRIEESNT, 1,3-P 7o a0
HEEP L, vV NVEE L T11.5 H, BEM L TBH39 HEHEMIN, (B
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fE 18)

& 16 WFIIKWLIEICEITHMETEED M (TAR)

o IV NEEET HEW+
(JLEf 30 H1%) (JLER 105 H£)
1,37 ray 16.2 28.2
Y GIH 5.3 22.1
531 1 0.7 0.6
SR J 2.3 1.0
14CO; 19.4 2.1
T VIR A 4.3 3.8
FERh Y ME A e 27.6 10.6

(2) TEPERHAR

FEAHT RO KE L3 (EMEARR) [2B8W T, T EOF LS 15 ecm B
72 AN 10 em IR T, MC-1,3-Y 7 nn 7o 863 g% 25 cm DIFES T 12
DATICEALE L, AL 14 HEICTASWEI AT, TASWVOIUHER (il
ZA1F 161 %) | LHEAVER 1 4R ) OUHE 1 A-1% 1 A B L <, HHEiE
AERER N FEHE S ALz,

ZORER. K 15%TAR OFUHRE NS INERF O HIBIZFRE L, £ O®%REELEY
ICA BRI A NI o T, THRBILEMD 5 B 85%H 1,8-2 7/ rnr
2 ROy GIH XUXH LA OFREE R TH o Tohy, ORI T
bole, £lo, HEY U IR EShiehoTz, (B 18)

(3) TiEWREHER
1,3-v7uuraXy (BHMRIZ18=50.9%/44.9%) % T, 4 FEOEN -5
[Tov NEsEEL Ry . B () | BHE L (FH) AUt (8
IBF) 1 12380 D e aE TR 2N E it S du Tz,

Z1,3-V 7 an a8t 5 Freundlich O Ef%E Kads (X 0.52~1.51.
AR A G AR L MIIE LIRS R Koe 13 356~91 Th o7, £72. £1,3
v uanu 7Nl 5 Freundlich O 5475 Kads 1% 0.86~1.66, A%k #E
EHFIZEVMHIE LR AERE Ko 1% 46~136 Th o7, (R 18)

4. KeEdnEiER
(1) MKFIRHER
pH 5. 7 X9 OFWE U o BEFEERRIC, 14C-1,3- 7 a2 %8 6.5
mg/L 722 X DML, 10°C T 28 HI#, 200CT 22 H X% 30°CT 7 HH,
FEATSRIE FCA v % = X— |~ L O e iR 23 S S =,
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1,3-V7 m a7 a TR U, s IR EOREICB VW T Y pH
B INT ., RIS — RS TH 572,

1,3-v 7 mu 7a X OHEEEREEIE, 30, 20 XM 10°CTENEI 3.1, 11.3
KON Bl HTHY, 1,3-T7 a7 aXr OMAKSRITIRE KT L, S &
LTCGHMNRESNTZ, ZO5mo MK, Z450 HPLC EO4EEIREETH
ST, RN THDHZ D 1,3-7aua 7 a0 >0 R IRI
[F U TR RSN b D EEx bz, (B 18)

(2) KR EHBRDO

pH 7 OWRE bV AEEREERIC, 14C-1,3-Y 7 nnrn & 5mg/L LD
XTI L7=%., 25°C T 11~16 HIEF & 7 vt CRisE « o K5 D 88%)
Ze BRS U TR g alin s FEii S A7z,

WRHE b U AEEREER IR D 1,3-T 7 v 7 a L OHEE 2RI E IR
X TH7H, BElRIXT58 A TH -7,

1,3- 7 muraXrORPICBITA0IERIEE AL EFEET. E5h
FRIE RNIIK SR TH 0 . Y GIH 23R LTz, RBRIE THD 16 B2k
T A NRBE XL OB T GH OEAERIIEFNLENL 80%TAR KX
T1%TAR %o~ Lz, W GIH 13 E SIS A2 T, ¥ o VB A & te iy
MR SN2, ZOED, JERRE X O R IX AW CTofedn J 5% 3%TAR
s, (ZH18)

(3) KR EHRD

PR B AROK IR (FE) ] SUFTBEZARE KIS, FEE#RO 1,3- 7 ne 7o
Ry (BRI Z8=50.9%/44.9%) % 5 mg/L OEETHRIM L, 25+1°CTHIE
HINT 7 (IR 1.76 mWh/ecm?2) % 7 H kRS U TR Y60 figakii s
FEhE S 7,

SRS U729 B AR K L OYRE A KPIZBIT S 1,37 ea a0 off
EFPHNTN TN HH 5 HTh o7, BEATR IR TIE, BE B AR OV 78
KB T A HEEERITZN TR 6 KON T H Th - 7o, BMIRIC X 5751338
BN T, (B 18)

5. TIEZEERER

KK A (F%E) . ppfEL (=5) | R - s () | kIRt - 58
T (KM L kECE - L (R L KR - HEEE R L B (KB
FONEEE . (Fh3)I) 2T, 1,37 nuaraXr25agbaw s Li-m
HIZIC I T 2 THIFR R (REAL NS PE- ST,

FERIIF 16 1RSI TVWD, (B 18)
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F16 TIERBHERRE
=R e i -5 \Tﬁﬂiﬂ:ﬂﬁi?@ﬁ _
1,3-v7mrr7raXy
K A
0.3 mL/kg
i
320 mg/L KPR+ \ \
gesapyztEy | Z18 164 mg/L ZHK - 1 EERDIN~2 H LN
B 156 mg | MR - SEMEE | B LRI ~2 A
27 g/LL 1
Z1k 1 13 g/L -
Bk ;14 g/ e S
PRI EE
st
S [T
i - ffitg e
IFHBR & 24K 1~3 H
KK A - Bt Bk 1~15 A
400 L/ha KR - E
300 L/ha WS L - dE

TR ORER b 92%iih7 A i,

. BV REBHEER

B, R KEEZHW,
BRBR M FE i S iz,
RT3 RSN TV D
13/&DH7DA/@%mﬁi TOEMIZB W CEERARM TH -T2
HEEREIIREE SN 2oz, (B 18, 21, 22, 30, 31)

1,3-v7unruxraz2ofid b e & Lo ek

. — AR EIBE R
Fv b, TR, UBFROENE Y bR AT R ERER R A3 580 S 72,
ERIIER 1T IOORESNLTWS, (M 18)
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T 1T —BEEARTE
cmomn | g | PO | o RO | RMERR |
JFis5 (2 5 AT K) (mg/kg {AH) (mglkg )
100 mg/kg A LA
0.3.10. 30, Lcrp—xvr
ddy 100, 300, R OMH JE ) B
v 1 3 1,000 30 100 =
(&) 1,000 mg/kg {KE
TERFIFEE
30 mg/kg ARE LA
—BCIRTER Lo A—3 v
(Trwin %) AN =R
0.1.0.3.0. EEE N NVEA
ddy 10. 30. 100, FHET
i vwz | 3 300 10 30 1100 m/kg fs
ke (EARM) HEE TR & OV
£ W s hn
% 300 mg/kg {KE T
= e A
e R e [ ddyY FEARER 2N 1.6 1%
oy el I 8 100 300 \CIEE
- 7
iR Wistar |y o 300 — w L
Z v b
- 0.30.100, P
AR j‘;YX it 8 300 300 — WL
4y (EH) 300 mg/kg (KET
e % 1 8 100 300 1 5], B e e
R
e ddy B WERL
Vb1 B - 1 8 300
I 10 mg/kg RELL
0 ORI RS R
. @ fei i) Ko OV H5c
| RN | HARH 0.3.10.30 HME
|7 {
ol wmm | movr | G 8 0 130 mgke <
o I AR B ) e O
7 LA
H it Wistar 106~104 M ) IR L
ﬁ AR Z vk e 4 (in vitro) 104 M B
f 1o WAL
b - o | Hartley 106~104 M ) _ S
. i HA (BT EAE b 1 4 (in vitro) 104 M
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M iauL REDTLIE
! ddy 0. 30, 100, B 5T
i e 8 300 100
B e | vox o
= (&)
. B |
. Wistar 106~104 M _ B *
FR TG 7wk B4 (in vitro) 104 M
NS B2
it . 0.30. 100, - WL
Jiiik Bk Wistar 6 300
| migsEE | 7o | " &) B BB L
(APTT 1) s
Wist 0.30.100. B |
migChE | ZUNT | ke 300 -
7 Gr)
E) ZEMAE L TR AL REHBIMOEENRHV O, Wi, RS Clia— 1,
BRI 5 Cld 5% 7 )V 20— A KRR, In vitro Rk CIRAEREBHE /KN HV LT,
—  R/MEREITREE N0 T,
8. 2HFMRER
1,3-v7un7raXUFR (6 BA=52.6%/44.9%. ZE/HFIE L TR REs
{ERGIWER) OF >y RO X2 =25 8RN Fhn Sz,
WRIIF 18RS TS, (B 18)
#F 18 AMEHARTE
1y AR BtE LD;; (mefkg ﬁﬁ) WA SR
5.5 . 100, 500, 1,000 mg/kg (K
100 mg/kg RELL_E T FH
500 mg/kg REE DL ECREIR, ARAREASH.
WiR. MR, B XIS oiEi,
% Fischer 7 » k 300 994 MR IR, FLE, H i, BN OKER
b MR 5 T NZW . BN O AKEEE N2 K OVkG
K. SNk b OB R ME R R
WE. BREEDIEIE, F L EEEOR A (&
FLPETB ISR O 18UE)
MERE : 500 mg/kg (KELL_ECTHE L H
BFIEAL O T, FEIE, AL, B
. NZW 74 1t : 200 mg/kg RELL_ T4
&Rz 333 333 o .
HERES- 5 T  : 200 mg/kg (AELL LTI (B1a &
%) i
o A Fischer 7 v b LCs0 (ppm) FICMEIE LR, BRI OVG AL, HEEO i
MERES 58 | 855~1,040 | 904 | MEME - 750 ppm DAL TIE L H

9. BB - REICXT HHRIHMER UK EBREIEHRER
1,3-v 7 anaraXU R (Z8 E-E=52.6%/44.9%. %
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{EREIMER) D NZW 5 % 7= R B K O Rz RS e w08 S0 S a7z,
ZOFER, RIS M OV SR ME D 38 60 BT,

Hartley £/VF v b Z B 72 RS RREMRER N £ S v, fERIZEETH - 72,
(&P 18)

10. BRMHSHHER
(1) 0 HEEAESHEE (v )

SD 7 v b (—BEMERES 10 PB) Z VW zssflRe 0 URE (kA LTy
suovk R UEA) 0,5, 10, 50 X100 mg/kg RE/H ., I . = — ]
Bz X 5 30 B M HE AR Y FEhE X iz,

AFERIZE VT, 100 mg/kg R/ H & G- REOMEMET ALT $0, KETH L O
Mkt L VLB EAEINATR O L0 T, EEMEEITMEE S $ 50 mg/kg (KE/H
ThirEELZLNT, (&M 18)

(2) VHEEAMSHERER (v b)) @

Fischer 7 > & (—#EHERES 10 PC) Z MW 7zmmdilft o s (K EHR =
57.8%/39.8%. HEFIE LTt Zunk RYULEA) 0. 1. 2. 4, 8 K
30 mg/kg RHE/H, WA a— 0] 52X D 90 H [ HE AR ER R D Ik
STz,

BB TR DN BT AITER 19 IR STV 5,

AREBRICHB T, 8 me/kg KE/H UL 5 HEORET T.Chol KO TP b, i
TR K O B BN 3388 S 7= D T EFEME R TMERE & b 4 ma/kg (AH
IHCThDEEZ LN, (B 18)

#19 90 BEHEIAMEMEHAR (Sv b)) OTROoh-EEME

& GAE i i3
30 mg/kg {AE/H - Ht. Hb, PLT. WBC., MCV
N O* MCH 4>
« el M O L BN
- et M OF b 2
8 mg/kg {A#E/HLL L | - T.Chol XU TP ) - B M O L E RN
- Hffer e OB BN
4 mg/kg RE/HLULT | #PERT R L wEIEPT R L

(3) 0 EMBEAEESHRER (Svy k) @
SD 7 v b (—BEMERES 15 V8) Z W zssflRe 0 [FE (ZEbAlE L TR
XFIALKREMEA) 0. 5, 25, 50 LT¥ 100 mg/kg (RE/H, A : 22— 1]
Fe 512 X 5 90 B M HE 2k B BR 0s FEhE X iz,

s REEEEZEEELVD CUITRL, ) .
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100 mg/kg R/ H & GHEORET, Bkt X O EEOA E2HEMNNRD b
7o B3, IMEAACFRIRR A K QYR B AR R I2 W T, BT 2 B IERD 5
LMo T,

AFRBRICB T, 25 mglkg (REE/ B LU 5-BEOHERE T RIS RO R Rz i
FER K ML TUEN GO GO T, HEHMEREITMME LS b 5 mg/kg KEH/H Th
HEEZONTZ, (&M 18)

(4) VHEEZMSHERER (v k) O
Wistar 7 v ~ (—BEMERES 10 PC) 2 AW 7zs@mlik o FUA (ZeEfbfl s LT
v sunotk RUUEAR) 0, 1, 3. 10 K30 me/kg (AHE/H, &4 7o v
L7 ) a—] #5255 90 B AR RRER N FEhE S Tz,
ARV T, 30 mg/kg (RHE/H & GREOMECREILEEHINA, MTHE LW
FFECE EBNMNEED T2 DT, MM A ITMEREC 10 mg/kg (AE/H CThH D &5
zbhilz, (M 18)

(5) NV HEEAMSHRER (v k) @

Fischer 7 v & (—HEMERES 10 VT) 2 HWio~A 7 v b 7w /ViRE [JRE (%
ELAIE L TR IALRTIHEA) 0. 5. 15, 50 XX 100 mg/kg A5/ H ]
FHAZ X% 90 H Mdi SRR S STz,

ARBRITB W T, 15 mglkg IREE/ B UL &% 58O EREC RS REIEO AL TTE &
OLE B A A MRS (156 mg/kg RE/H G TRE 84 H
LUK, 50 TN 100 mg/kg (RH/H & 58 T 5 21 BERE) 723, 5 mg/kg K/ H
VI B G REOIE TR ERINIHE] (5 KON 15 mg/kg R/ A &% 55 TH 5 49 A LU
B, 50 & TN 100 mg/kg (K8E/ B # G CHR G- 7 HLURR) RO L0 T,
PEERIIMET 5 me/kg IR/ B R MET 5 mg/kg KE/A TH D EEZ BN, (B
1 18)

(6) S ERESMMASZHEHER (Sv M)

SD 7 v b (—REfERESR 16 PT) 2 FW 7= RIR (Z 18/ R = 49.0%/48.9%,
ZEMNAIE LTz Zrek KU VEFH) 0. 5, 20, 80 TN 320 ppm. 6 KF
M/H. 5 HAE, 5 HM O #E  FHBREEIEITE 20 3] BEICLD 5
T S AR DN i S 7z, BREEK TR —HOBMICIONT, 561
5 M O EHEHR 235 1T b vz,
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F20 5ERBBZ[ERASFEHAR (S ) OFHRKERE

B 5 5 ppm 20 ppm 80 ppm | 320 ppm
8 NG BHEE 5 (mg/kg RE/H) 3.1 12.3 49.3 197

FHREGRET

WO LN BT RITE 21 ITRENTWS,

320 ppm #GHEIZIN T, BFZ IR I HE 4 61, 1 6 BIOIET RO LT,
Fo. — WS L EZ BN DRIRPECBIT D FRAEROMBRER RN S EFERE TR

OB,

[EEREC IV T, IR A X EEE (CR8 9 LTz, 320 ppm % 5-HE D HE TR

D B VT AR BN HNIE

SR & A% £ T

(ZIEHEE, FREOREO R, AT,

B OO lifas I 5222 BRI O b o 1o, kA FHREICE
W CIEHED T. Chol ZFRWCAETHIE LT,

ARFABRIZIBWN T, 80 ppm LA LG HEOHERE TR ININHIE RO S izo
T, MM EIIMEME S B 20 ppm (RO &5 EHEE 0 12.83 mg/kg (KH/H) Th

BrEZLAE, (BE18)
21 S5 EAMBEEUBRASHER (Tv k) TROOI-EUFRR
e 58 JAiE i3
320 ppm - Ht 2 O Hb 8> - RBC #§/1, WBC />
« Glu X' T. Chol J#/» + Glu &X' T. Chol )
< AIG EERTDN N Y T A& < AIG EERTDN R U T A EEEN
*Bil, bty )= kO T Ry | - TP, Alb KON H Vv o A&
B -Bil, vavtl =S KOH R
- NEE(R, BAR. O L OB G 7 ¥
Skl B B M OV i B 8 e gl - NEEIR, MM, KT E &L O
- i K ORI L E 2 M O I & kb Jibd B R P R
BN - il B AR ORIE SN O N E
- FEFEFENE &= e
- B SPEIC 3T DR R O R | - RIS 1T 5 IRi5 M OVKL IR - fz
D HFH D EHH
80 ppm UL |k | - IREEININHI L OB &) - RN L OB A &)
20 ppm BAF | AT RZ2 L BT RS L

HLMARBIC R OB EZZHND,

5 Nt bR H SR 0 G R,
IR (ppm) X [4.54 mg/m3] a X [SEEJRER & b EEIRE (kg) o] X [ZFERH(6 Fif)/24 FEHE] X
(%% B4 A)/7 B
a:1md3Y72 0 OBRIE mg [/ EA1ID/RMARES(8.20574 X 10°2) X I (kiR E+25°C) ]
b : 0.245 m3/24 FFfE](EPA allometric scaling)
¢ : 0.35 kg(EPA allometric scaling)
(7> MZOWTELTFRLE, )
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(7) 90 BERESMERASHRER (v )

Fischer 7 v b (—HEMERES 10 VT) Z WA R (ZEfkAl e L T=x
vZuanvnk RUEHR) 0, 10, 30 XN 90 ppm. 6 KFfil/H, 5 H/AE, 1314
O 757 R IUE LR 22 2] TR E 5 90 H MR Az
PERRBR N Tt S 7z,

=22 0 HMEIMHRASHESE (Sv b)) OEHRKER=E
& 5-#E 10 ppm 30 ppm 90 ppm
OG- EHEM (mg/kg (K8E/H) 7.38 19.8 57.3

—RA B 2 S B mE RO L I OZEHES) 25 90 ppm 5
REDHER T8 30 ppm LA 5REDHETIRSD BiLT,

AFEBRICI T, 90 ppm B 5 REOMERE T 5 HIR 238 LT — & L CRERN
235580 L= DT, EHMEEITME L & 30 ppm (RO 5 BHUE - 19.8
mg/kg (KE/H) THHEEBEZ LN, (B 18)

(8) 0 HHEEAMEMHER (vHXR) @

ICR ~ 7 A (—BEMERES 15 P0) &2 W izsafilie o R (REHl & LT
RE UL RGIMEA) 0, 10, 50, 100 & TN 200 mg/kg (KHE/H, I a—
] Fe5I12 X% 90 B MM AMERERMERER Y Kt S iz,

FEGHETRD DN FHMEITRITE 23 ITRSN TN 5D,

AR T, 50 mg/kg RE/H UL 5 REOMERECRITE O AL &K R
W b RGBSR BT DT, MM B S b 10 mg/kg REE/H TH B
EEZbNTL, (B 18)
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& 23 90 BEEZME

MR (YOR) OTROHoN-FURR

B h5HE

i3

i

200 mg/kg A/ H

» G O HLEMESRAE & £ 5 KR

Bk

« Bt el B R M OVl b B B LR HE N
- P E R, RN O N E

RN

+ i D B BME ST 2 £ 9 REIE -

BT Rk

* BF TP ER ORI M O M I 2 £ S T

e 5T

100 mg/kg AR/ H
2Lk

- e A, LEE

5 K Ot b
HAR N

A TN
* SR ER ORI K& OV L 2 £ D AT

M fasEst

* BT O IR TE ARSI TRk
- T OBt (o a8

* MR

N IROUINERIZ i) ubiap A
- FFOMMRERA et 58
« R iR

50 mg/kg A/ H

- BT O L TTHE & OUR A B R

« BT E O AT & O LR

Ll kb iAp jiAD
* BEREDAT PG T K
10 mg/kg (KE/H | TR L wPERT L7 U
1 100 mg/kg (RE/ H 52 50 TILFERHAROA B3RO, T &l L7,

(9) 0 EMEAMEMEHER (¥HXR) @
B6C3F; ~ 7 A (—REMERES 10 E) W=~ A 7 1 h 7R /VIEEE [RIE (%2

EEAE L TR A R EMEA)

: 0, 15, 50, 100 %X 175 mg/kg {AH/

A1 #5125 % 90 A MM EMEEMERER ) it S vz,

AFRERIZHBV T, 50 mglkg R/ A DL &% 5 BE O MERECTIARERMPE] (kE : 50
mg/kg RE/ALL L& GHETHR G- 6 HLARE, #f : 50 mg/kg (KH/ A &5 TH G
13 HLLRE, 100 mg/kg (REH/H UL G THE G- 6 LK) 235580 LoD T,

HEFE MR IMERE & b 15 meg/kg (AH/H THDH LE X BT,

(10) 0 BHEESRMRASHESAE (THX)

ICR~7 A (—
ook RYUEER)
By 7R LR INE R 1L 24 2] BB

Sl ST,

HEMERESS 10 PB)
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ZRWEEWA IR (ZEfkflE LTy
20, 10, 30 T 90 ppm. 6 EE[E/H, 5 HAH, 13 A D4
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#24 90 BEERMRASHERER (YTOX) OEHRKIERE
B GRE 10 ppm 30 ppm 90 ppm
8 A& 5- BRI 6 (mg/kg (AH/H) 13.4 36.0 104

— R &5 2 s BlE ERAIROZ L (i OZEHESE) 25 90 ppm B 5
FEDMETIRD BT,

AFRERIZIBN T, 90 ppm £ G- REOHEME TAERBER NG 230D b0 T, M
R IIMERE S b 30 ppm (R OG- EHAEAE : 36.0 mg/kg (KEH/H) THDHEHE
2oz, (B 18)

(11) 2 AMEIHSHERAER (1 X)
D FlEHER

E— 7V R (M 1PC, 2 P8) Vi e Uk AT ENEE R (&2
ELHIE L TR AL RTIMEA) 20, 30, 40 K60 ma/kg (AE/H] #
HAC X DA, BRI KOG BERFRBRn I S i, ok, AR 2
B TAMEEERE (/X)) [10. 11) @] OFHak & L TEMm I 7,

T aBR I3 1T DR FE BRI FR 25 IR S TW D,

20 mg/kg REH R 7 A GREOETHR G B ICIRHARRD 728, [FlH)
MIZFHETS HENFHER S L THIRMZBE L)oo 2 &vh | HAElE
54% OG- (X 3R B Cld e &l L7z,

ARBRIZBWT, 1,3-Y7 nu 7 u~% 40 mg/kg (AE/H LI Lo FAETER S
T2 L ERG0IH D DR S =23, 30 mglkg (RH/H# 5 Cl3Ek A &5
THEH2ARO BTz, (S 23)

CTREORD B EH S - 1 e G- B R,
IR (ppm) X [4.54 mg/m3] a X [SEEJRER & b EEIRE (kg) o] X [ZFERH(6 Fif)/24 FEHE] X
(%% B4 A)/7 B
a:1md3Y72 0 OBRIE mg [/ EA1ID/RMARES(8.20574 X 10°2) X I (kiR E+25°C) ]
b : 0.0446 m?3/24 K] (EPA allometric scaling)
¢ : 0.035 kg(EPA allometric scaling)
(v 7 AZHDWTELFRL, )
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=25 FRHARICH T HIEM FEIF R
£ HED HED HE@
5 BERE | BERE | BER |
% | #&5H | (mgkg D[%ﬁﬂiﬁ@ Be5H | (mg/kg []E%ﬂiﬁ@ 5B | (mgkg U[Er%uiﬁ@
5 IRE/H) IRE/H) {KFE/H)
5 1 20 + 1 20 — 1 30 —
o 2 30 — 30 +
L 3 40 +
o 4 40 +
. 5 30 +
e
o 6 30 +
7 20 +

1 20 — 1 30 — 1 40 —
. 2 20 — 2 30 — 2 40 +
;’:’] 3 20 — 3 30 + 3 40 +
i 4 20 — 4 30 + 4 40 +
i 5 20 — 5 30 + 5 40 +
a 6 60 + 6 40 +

7 60 + 7 40 +

@ FHEX

B — VR (—REMERES 2 DC) 2V zERERE D (FHNEE) R (et
Al LTmARFE AL RGHESR) 0, 10, 20 KT 40 mg/kg (KH/H] 512X
% 2 M A AE RS ER N I S v Te, AR B HERER 2 IETod 523,
BHIMOERPF LN TND Z LD, BRMEEZ B S EIEHEMHRA S ILFE
WCHWAHZ & LT,

B GHECBIT DIEMFEBIRF 33 26 ITRS LTV D,

10 mg/kg AR E/ H % 5-BEDOHE N ) 20 mg/kg R/ H % 5 REOMERES 1 8T 1 [9]
FTONEMEDGTRD DAL=, B L FHE TH L Z b, BHEICL 2 HMERE
ThHdHEEFEZ LN ST,

WTNOEERICBNTHATEWITA LT, (KE, B8, R,
s (e OV IR) M OV AR A3 BRAR A A SR 1 b MR B - L2 B L 7= 28k
TR e o7z,

ARFRBRIZIN T, 40 mg/kg IREE/ H $ 5-8E O MEMEClE M- 0> %8 B FE M AT
SNT-OT, EEHMEEIIMMES H 20 meg/kg KEH/H THDHEEZ LN, (B
23)
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F26 2BERBEBA[EFERER (41 X) 1ZH1TSEHEFIFRH

e 5RE I i3
40 mg/kg R/ H cE2EXOTH (16 <53, 6,9, 12 X113
cBHTRO9 R (16 H (1 %)
20 mg/kg A/ H -5 3H (1) - ¥E5T7TH (16D
10 mg/kg A&/ H - 5.6 1 (14 g =15 72 L
0 mg/kg K&/ H Mg 451 72 L - 5.6 1 (14

1) ARBRTIL, BREOBWED Do Tole ), et FRIRIT I T b e o Tz,

11. BESEHERRRUELSAERR
(1) 1 FHEEsERR (1 X)
E— VR (—REMERES 4 D8) A AW~ 7 v h IR VREE [RIK (ZEfk
B L TR AL REMER) 0, 0.5, 2.5 XN 15 mg/kg (K&E/H] 512
£ 5 1 FEMEMEFEMERBR S FEE S v,
AFRBRIZIV T, 156 mg/kg (KE/ H B G-REO MERE TR INPNH] (B5-6 H LA
) . RBC #0. Hb O Ht b, PLT 8800, B 86 1E M 7T ONC g Ak 3 i
JLHENRD L= DT, MEH RIS b 2.5 mghkg KE/HTHD EEZ LN
7=, (& 18)

(2) 2 FREEBHESH/BPAVEHERER (Sy ) @

SD 7 v b (FE#E . —HERE 38 DL UMYE 39 DL, Wi & i « —HEME 37 PLE Y
i 36 VL) & W oshifile 0 DR (ZEkfl e L TR ¥ AL REMmEA) 0,
2. 10 &1 25 mg/kg IREE/H ] 8512 K D 2 FERIEMEREM/FE N AMEGEE RBR AN E
i =7z,

K BEGRE TR DI B EAT ALIEER 27T IR STV 5,

e 5\ BE U CHEAEHETE OB L 7= ISR A 1338 b e oo 72,
ARARBRIZIBV T, 10 mg/kg RE/ H UL B G REOMEHECRITE O /R bR B
L OAALTLESENRO 0T, EEEEI It E $ 2 mg/kg (KE/HTH D
EFEZ DN, BBRAMEITRD N7z, (B 18)

& 21 2 FRMIEHEEE/ EAAMHEER (Sv ) OTRHOoN-FHRR

e i3 i3
25 mg/kg IR/ H REHE I (B 5 5 IH LI
10 mg/kg (KH/HLLE | - REFRIRICT * BI'E O RGBT & UM
* HiTH DR BB O w1
T
2 mg/kg A/ H wIERT R L wIERT R L
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(3) 2 FRHEMSE/ENARGEER (Sv ) O

Fischer 7 v & (FRE : —BEMEMES 50 VT, HE & &RE « —REMERMES- 10 PT) %
MAWie~A 27 vy 7R UFE (ZEbFlE L TR F AL REIEA)

0. 2.5, 12.5 X125 mg/kg AH/H] 512X 5 2 FMEMHEFIE S DS
AR AN S S T,

FRREIG D3 A BASE 135K 28 IT/R STV D,

PRI 51 B U 72 B A & L C, AP RIE Y 25 mg/kg (R HE/ B B 51t
ORECAH BN LT, REEOME TS BIME 23 2 57,

AABRIZIB T, 12.5 mglkg R/ H UL G- REOMERECAREH IS (K
12.5 mg/kg RE/H & G5HE TG 71 HLFE, 25 mg/kg K5/ H G- THR 5 8 H
CIRE, M - 12.5 mg/kg (AT H 58 TG 15 H LK, 25 mg/kg (KT H 5 57
T 8 HEARE) | TG Jb K ORI M LG8 =0T, HWENE
MRS S 2.5 mglkg (KE/H THH EEZHNT-, (S 18)

(FFHRARIE D3 AR ICBI L i, [14. Q) @) ] =51, )

*x 28 HFESEOREHEE

PRI Ji3 il
e HRE (mg/kg A/ H) 0 2.5 12.5 25 0 2.5 12.5 25
JHE i e R AR 2/50 | 1/50 | 6/50 | 9/50%* | 0/50 | 0/50 | 0/50 | 4/50
JHE A R 0/50 | 0/50 | 0/50 | 1/50 | 0/50 | 0/50 | 0/50 | 0/50

* 1 p<0.05 (IA _FWHE)

(4) 2 5MEUEYE/ ENARHEER (S ) O

Fischer 7 v & (8 : —HEMERESR- 52 DO, HfE & &lE . —BEMEESR 5 VT, 14
SRE . —HRERESS 20 P8) A HWossdlRE D R (2 rek FU 2 1.0%Kk
W1,2-YVr7mnrasy 25%&4A) 0, 25 KTON50 me/kg (RE/H, 3 [E]/AH]
52 X D 2 B IERRME D AT R FEhE S ALz,

W] & BRI 31T D ETE O REMAmE I O TSR 13FR 29 1T, EREICRT
% A1 O JE e 3 72 i e Y b B R iRl ONZ /17 8 R OV IS 0D %6 A A R 1 3%
30 I RSINLTVW D,

50 mg/kg K/ A GRETIL, HEO RN G- 28 M LAt FRIE & Hrilis L
T 5% T L, Mo iE ChE iEPEN 5 13 B LI 69 £ T & L CHE (20%
Pl b) &z, JRBREMIRAE T, 2RGEEOMERE CrilE o SR E kK ST
ERGEIE A H T 2 B RRRECHEEN L, & OE R H EMBMERTE D &
iz, MESMERZS & LT, 50 mg/kg KT/ H & G- HEOMERE TRl S iEE (TR
R FLEEAE K OV R, M CRCE E R RLEANE) ORAESEEAEML, S5
HECIIRF IS RS (neoplastic nodule) DOFAME & A EICEINL 7=,

ARERZIB W T, 25mg/kg (RHEE/H UL 355 0O MR CRITE 0D B ESH A /2
RENED BN O T, Mt R TR S b 25 mg/kg KE/H R THD EE X
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bl

ok ARBRCIIRENFE LT ek R VA ESTHFRMERA I NT
B, v rmok RV 3MERED T » N CTRIE OB OIS 2#FR 5 2

EMFONTND (B8 ZLhb, K

Tl une Y VORELRIATERNEEZEZ LN,

(P4 18)

29 REERFICHETIATEOEEMSERROREHE

PR TR BV RITE DIRE DFEBLIZ

b i3 ki3
9770 | 1672°H | 21 72°H | 2470 | 2723 | 97200 | 16 208 | 21738 | 24 75 | 27 A
0 mg/kg A/ H 0/5 0/5 1/5 0/5 0/5 0/5 0/5 0/5 0/5 0/3
25 mg/kg K/ H 0/5 1/5 3/5 3/5 1/5 0/5 2/5 2/5 1/5 0/5
50 mg/kg A H/H 1/5 5/5 4/5 4/5 4/5 0/5 5/5 5/5 4/5 5/5
) RN IS S T,
=30 FEIZHEITSRIBOEEMEERRE UV LR ER U
B RUESEDODRLEIEE
PR I i3
BEHRE (mg/kg K/ H) 0 25 50 0 25 50
FIT 7 O L JECHE I 2 ik
o 2/52 /52 13/52 1/52 /52 16/52
B o 5 5/5 3/5 5 0/5 6/5
i} R 1/52 1/52 9/52% 0/52 2/52 3/52
;ﬁ SRR ] 0/52 0/52 4/52 0/52 0/52 0/52
5 FLEENE + 1/52 1/52 13/52%* 0/52 2/52 3/52
P JeE P i 1/52 6/52 7/52% 6/52 6/52 10/52
fiEE JFF i e ges 0/52 0/52 1/52 0/52 0/52 0/52
w JESPERSET + 1/52 6/52 8/52% 6/52 6/52 10/52
* 1 p<0.05, **:p<0.001 (Fisher ¥ii©) . a: MetbriLEh <4,

(5) 2 EMBHEBLE/ROALHERE (5 b, BRARE)
Fischer 7 v b~ (GERE : —BEMERES 50 PT. WS & 288 « —FEMERES 20 JT) %
IO DR (LA L LT R% ALK DA )
ppm, 6K/ H. 5 HAE, 24 7 H R O25 #25%
RIEIT L 7 2 ER TR R 48 AMEE O 3R BR S M S LT

% 31

:0. 5, 20 160

DR ISR 31 B

2 ERIEMEE/ ENAMEHERER (Ty b, RARE) OFEHRAKERE
BHRE 5 ppm 20 ppm 60 ppm
8 15 5 2 A FAE
(mg/ke A&/ H) 2.8 11.3 34.0
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G2 BB U CRASAE O L2 IEE R Z 1T b e o 7o, ks, —
TR & B 2 DD @IEOMRE FREIFEEALI NIRRT ERZONS A K OUREIE T #f
il (WARFEIZL D24 7 60 ppm & G HEOMEMETRRD BT,

ARV T, 60 ppm & G-HEOHELE TAREIINIS AR O 50T,
M EITMERE S 20 ppm (RO G- EHEME : 11.3 mg/kg (KE/H) THDHEE
2Nz, BRAEERO bNehoTz, (B 18)

(6) 2 FREEHSH/BNAEHEHER (YDR)

B6C3F,~ 7 A (ERE . —HEMERES 60 DU, ] & &R« —BEMERES 10 0T) %
MAWie~A 27 vy 7R UFE (ZEbFlE L TR F AL REMEA)

0. 2.5, 25 XN 50 mg/kg RE/H ] HHIT X D 2 FEBHEFIES D AMEDFER
T INESy TRV g Wielt

e 5B U CORAESE OB L 7= EBEMR 13580 b e o T,

ARRBRZ BN T, 25 mg/kg R/ H LL_E#& G- BE O MERECARER I (i
mg/kg RE/H &G CHE 9 HURE, 50 mg/kg (RE/H & GHECTHRE 2 H UI&F\
it : 25 KON 50 mglkg R/ H B GRECTRG 9 B LK) R OMBETERD (it
PIAEZ L) D3R %2@7‘_0)( MEFEVE B ITMERE & b 2.5 mg/kg KE/H TH D
EEZ DN, BBAMITRRO Lo Tz, (ZHR 18)

(7) 2 EHEESH/BOAVEHERER (TOR, RARSE)

B6C3F;~ 7 A (ERE : —BEMERER 50 DU, HHRE] & &R« —BEMERES 10 )T) %
AW FUE (ZERFE L TR AL RTGIMER) 0, 5. 20 X160
ppm. 6 /A, 5 AAE. 24 A0S 2T - PHREIEREITE 32 2]
BT LD 2 FRNSPERRIE D AMEDFE BER N FhiE S Tz,

*&32 2FEREBUHESE/ ENAMHEHER (IOX RARE) OFHREERE

5B 5 ppm 20 ppm 60 ppm
& 1 % 5 S Rl
(mafkg T/ H) 5.2 20.7 62.0

FREGHETHO DN IERT B GEEEIEINA) 133K 33 1, S o R A
JEIEER 34 ITREN TV 5,

20 ppm FEGHEDOHEIZIBWN T, ML LROE AR DR AL S O — AT & B 2
5% GIPE DR b RO T U HEIME R 2358 60 & AL, EHFIA TRV O
O, FBAEFEICHEMEBENZO NI Z b, BHERE LS NT,

R 512 B U 7o SRS 48 & LT, il AUE S BRI 23 60 ppm # 5-FE D
HECTHBIZHIN U Tz, METI3H 512 B U 72 IR 2 OB INEEE O B 7ein-o
7o ARBRICBWT, 20 ppm UL R GREOMERE TRt L BORTE RS 35880 b
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72T, MEFVEEIIMEREE & 5 ppm (RO EHEAE - 5.2 mg/kg (KE/H) T
borEE2NTZ, (ZH18)

(R A A7 ST e i ek S OV e B Rz e D R AR (2 B L <k, [14. Q) kTR
®) ] =zM, )

£33 2EMEHESESE/ ENAEHFHEHER (IOVX RARSE) TROLN:
SR CGEEZMERE)

KGRt i3 it
60 ppm - (REHE NS - PREE BN
- SRIPEDIRTE 1 B ZE - SRIPEDWRLTE b B ZE
- HiT'H b BOETE AR
20 ppm UL |- - PO b RE AL S - SRPE DR b B2 R
- JEIE_E R AR S * b B2 Ak
5 ppm mIEPT R L mIET R L

5120 ppm HEGRECIIFFHANAE ATV, BRI E L LT,
HLMARBRIC R DB EBZZHLND,

*x 34 MEZEOREHE

el i3 Wt

58 (ppm) 0 5 20 60 0 5 20 60

AU 3 it e R e 9/50 | 6/50 | 13/50 | 22/50% | 4/50 | 3/50 | 5/50 | 3/50

AU S e s 0/50 | 0/50 | 1/50 0/50 0/50 | 0/50 | 0/50 | 0/50

*:p<0.05 (Yates DA " FIE)

(8) 18 MARMEMNAMRE (THRX)

ICR ~ 7 A (—BEMERES 65 JT) & V- gaidile o FUE (ZEfkHle LTx
REIAMEREGIMER) 0. 2. 10 &N 25 mgkg (KHE/H . B a— 0] &
Bz Xk % 18 23 H 15 s AMERBR N F2 0 S 7,

P G\ BEE U C RS ARAEE OB L 7 BRI TR b o T,

ARRBRIZIB W T, 256 mg/kg N/ H & GHOMERE TN O 71t (hyaline
change) 23, MECTEEREOBAT LERIERAL, BIEIEEMERAE, U >/ SERIRHELERE
N ONEVEEZ R RO BV DT, Mt E IHERE & $ 10 mg/kg (KE/H TH 5
EEZ DN, BBAMITRRO Lo Tz, (ZHR 18)

(9) 2 EMBNAMRER (THUX)
B6C3F; ~ v A (—REfERES 50 D) # Huvzisfilkn iR (zeseatk
U 1.0%KkN1,2- 7 a7 asXy 25%64) 10, 50 8100 mg/kg (A H
/B, 3[EINE] #5IZ XD 2 FMIFE D AR FEhE STz,
AT E M OVt O RGBT Rk O R AE B 1358 35 12, BBk, i & ORI BEES O %
ABEE TR 36 ITREN TV,
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50 mg/kg R/ H DL B G- HEOMERECREDE R D B AF 00 22 B8 Mg A
MERD HIL, I 52 100 mg/kg R/ B B G-EEOMERECIIRTE LR RO HE M
1 SRS Bz, BEEMERA L LT, METIE 50 mg/kg IR/ A UL & 58 CHl
SE ST AR K OV 2 DN BT O s~ b B SLEARE 00 56 A2 B8 B O s e 1) 23
100 mg/kg R H/ H B 58 CREDERRAT LR BB 23, i TlE 50 mg/kg (R H
/A LA E$E5RECREEREAT LR O B /223, 100 mg/kg RH/H & 5-8E Tl
VB St e AR 0O A 7 HE 0N ONZ RIS O - E R FLERE & OV - b B O 1
DB R 23558 BTz,

7p¥, AFRERCIXRBRE TREE TICxHRBEDOIE 42 FIAFET (39 2N L2 T
FETC, BN HER S =N RINEA) L7e72o, HEORBRIZ OV TR
Gl Ll SHui=y, BT L a—Ic L0 BERAT B, S O R LR FLEAE
EE ST O LT S 4 S T e R S ORI 0D 6 A B FE D BN AR R B - L2 B L 7= 1
BETh D LT b Tns,

AFBRIZE VT, 50 mg/kg RE/H DL B S REOMEME CREE R a2 23 iR
DOHINT-DOT, BEMEEITHMHESE S 50 mgkg KE/HEMTHD EE LN,

(B2 18)

#= 35 HIBRUEROLEBEEOFEERE
PRI 1 i3
#ERE (mg/kg (AHE/H) 0 50 100 0 50 100
AiE R AR 0/50 0/50 4/50 1/50 1/50 21/50
5 1t b B2 a8 T Bk 0/50 9/50 18/50 2/50 15/50 19/48
1) HERHENTIX S E S T,
36 [EERE. MR UVAIBESEOFREEE
ezl 1t i3
#ERE (mg/kg (AHE/H) 0 50 100 0 50 100
5 BAT LR 0/50 0/50 2/50 0/50 8/50% 21/48%*
A AU S it Ji ek 1/50 11/50 9/50 0/50 3/50 8/50%*
Jii AU S e B 0/50 2/50 3/50 2/50 1/50 0/50
IRAE + J 1/50 13/50 12/50 2/50 4/50 8/50%
J - b Rz FLEANE 0/50 2/50 3/50 0/50 1/50 2/50
AilH i b R 0/50 0/50 0/50 0/50 0/50 2/50
JLEEME + 0/50 2/50 3/50 0/50 1/50 4/50

* 1 p<0.05, **:p<0.001 (Fisher . WD)

12, £ERESHHR

(1) 2HKREHRER (5Y b, RARE)

Fischer 7 v k (—#flEESR 30 PB) ZHWE=WA URIK (ZE/AIE L T=
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RE ML RGIMEAR) :0.5.20 X 60 ppm (F5-BH#A 7 HIE) ;0. 10, 30
J V90 ppm (58 HLARE) : EHIRMBEEEILER 37 ] #EICL D 2 it
REGABR N LN S iz, BRBETIEIT ST RE T, R, RAT8 53R
X1 H 6FEE, 5 HT10 @M, h/d, fEREXOWEHEMMIZ 1 B 6 K, 7
HT6HEM., ZD®%RIZEZRKFETHES HE INT-,

x37T 2HAEBEHR (Sv b, BARE) OFHREFERE

5B 10 ppm 30 ppm 90 ppm
# 58 A LI A& 5 mi B E
(mg/kg K&/ 6.2 18.5 55.5

AR NT, BEM TIE 90 ppm HF5HEDO P L Fy 1 TR NG &
ORI BRI R - 2025, MECHEIEEAR O biv, WEW TidnT ok b5t
THRIREGICEE L 7= B IR SN - =D T, ERtEI IS E o
MEET 30 ppm (B G EHAFE : 18.5 mg/kg (AE/H) | WEM TARBR D&
EHE 90 ppm (RRO&EGEHEMM : 55.5 mg/kg (KE/H) ThHHEEZ LT,
BHHREIC AT DB IO b o=, (BHR 18)

(2) 1 HAKBERE (Sv ) <8EBEH>

SD 7 v ~ (—REMEES 6 PT) ZHAv=shifiln Rk (Zefkfle L=y
smrot KU UEFR) :0,10.30, 60 %100 mg/kg (RE/H ., &I . =— 3]
BHAT LD 1 HARESEIR D FE i Sz,

BEIY) TIL, 100 mg/kg RE/ H & G- RO MERE TAEH IS (P HET&E 0~
7, PHETIHNR 18~21 H) N O LN, WEW TIL, 100 mg/kg K/ H &
G CERBORD K OE S OAFRIK TR O i, WE 21 BIZIXFER
DRENTNZT & A EELF Lo Tz, BlEM R OIREM) OFR Tl MiEE 51
ERT 5 E BN DRIRMEFITRD N ho Tz, RERNETIEL L=~
W) D FUNRAR R I X FEREREN TR B ETH » 72, LT L7 IRE O KE Sy Tid, H
WCHHEIF E A E T AN o7, (B 18)

(3) RESHEER (Sy b, RARE) @
SD 7 v b (—FEfE 27 IC) OEHE 6~15 HIZWA [JFIK (ZK/ k=
49.0%/49.1%. . ZERF & LT rrk RY UEH) 0,10, 30 %090 ppm.
6 BEf/H . &R  FHREEREITIE 38 B2R] &% L T, BAFMERBRN
FEh S 7,

T AR OB E DR L HARGRBR T A R T4 &l L TWRWed  ZFEE L Lz,
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&3 FEEBMHER (Sv b, RARE) OOTHRKERE

5B 10 ppm 30 ppm 90 ppm
8 F % G- S e
(mafkg KT/ H) 8.6 25.9 77.7

AFERIT BT, 90 ppm TQL-}%%OD%M@T“{ZIKE%WMZIKE%DWH%U\ B &
UK BRI 23280 S0, JRIEICIIW TR 5B T HRAR 5B L7~
FHEITRIIED 52> 72D T, ﬁﬁz@% IREEN) C 30 ppm (FR 1 5 &4
FAE : 25.9 mg/kg (AE/H) | BRI CTAER O i R 90 ppm (7% 1 &% 5B E

i : 77.7 mg/kg KHEH/H) THDHEEZ LT, BETEIEITRED Lo Tz,
(%P 18)

(4) RESHEER (Sy b, RARE) @
Fischer 7 > K (—H#fff 30 PC) OIElR 6~15 HIZWA [JRIK (ZEfbAlE L
Tzt Znnk KUY UEF) :0.20.60 %8120 ppm. 6 KEE/H, &8 &%
R EE IR 39 ] &FF LT, AR I I,

F39 RAFMUER (Sv b BARE) QOFHREKERE

B 51 20 ppm 60 ppm 120 ppm
0P G Al
(mg/kg K &E/H) 17.3 51.8 104

ARERIZ BT, FE)TIL 60 ppm LA L& G THRERD . 2G5 CHRE
NN e OB EE BB 0378 0 Hav, BB TIX 120 ppm & G-HE THER .00 F
{LEBIEHE NGRSO H LT DT, ?ﬂ?jgﬁi WX REENY) C 20 ppm Al (B 1 5 &

HAE : 17.3 mg/kg RE/ H A) | E’JC 60 ppm (FM#5- &HLEE : 51.8 mg/kg
KE/H) ThHHEEXOLNT, {%Tﬁ/ RO LN oTz, (B 18)

(5) REEMHER (WU FX, RARE)
NZW 4% (—#tE 25~31 C) Ok 6~18 HIZW A [JFIK (ZEAl &
LCztZmuk RYUVER) 0. 20, 60 %O 120 ppm. 6 FFfEl/H. &%
B PERIAEIEIIER 40 2] B L T, BEAFENRBS I S T,
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x40 RAESHER (VYX. BARE) OTHREFERE
58 20 ppm 60 ppm 120 ppm

(RESSERE e N
(mefkg 1K) 12.3 36.8 73.5

AT\ T, 60 ppm L F 45 538 0> REBIY) T 1R FID /1R EHE I 2538
ST, BRIRICIE T IO E HRET BRI GBI U 7 BT FERER D H
RIS TZDT, 4@%@%@@3%? 20 ppm (8 F1#% 5 BHEAL : 12.3 mg/kg (K
H/H) MRV CAGIBR O B i 120 ppm (8% 4% 5 EHR SR < 73.5 mg/kg 1K
H/H) ThdeBxbhiz, BAEITROONRoT2, (B 18)

13. BEnEEHRER

1,3-v7auraxXy (JFR) OMEZ 7z DNA SRR & OE 7 225848
AR, 7 v MFIRE V2 UDS#BR, T v A =— X\ A2 & —ifi i e (CHL)
FOYRE A (CHO) # MW a kBB, v A =— XL A X
B skfin (CHO) % R 72815 1225k Bk, Vﬁxéﬁwtﬁfﬁmﬁ%
KOVNERER, N7 AV 2=y 7~ U A% OB 2282 Bl ONT
N % O T P BRI 2 St < v Tz

FERIIER 4L IR ENR TV D

DNA &M ICEI L Tk, #E 42 V72 DNA EERR T 1 R Tt Th-o
7o, Ao 2 3R TILEMETH D HEBMER A B2 7o, FFPMREREMNZ v
72 UDS B CliEfztECTh o7z, B FRARERICE L ik, MEZHW-1EIF%E
IR ERCEMEZ R LT 6 BBRIZ, WL LEAIE L TERFEREZHET DL
DEEZLNDLDITEInoe R T RF AL KREHNRIME b o0
IS TWe, Iz E £ 2 LRI N REZ W2 RO —HTH
P GRD BTz, S, typhimurium TA1535 £k CTliZ. GSH ORI L v 18)F
BEFFRMEOBHDFRO bl BEMREK O RN AV 2=y 7w T 22 Vi
BR 2R E R B CIIZETh o7, —J7, PafRFICE L Tk, CHL i
J N CHO #ifa %z Nz in vitro LR FHFREBR T, =t /oo N U257k
WIFAR CTIGPERIS 378D BILTe s, ~ U A E iz 7o in vivo /MERBR Tl
RO, WAREEbICRERETH T,

ZOMmoORE [14. (1)~ Q)] OfEREZMZTHW 5L, 1,3-7enrnly
RN THESCITRB S, BB HEERITIHEETIEEZOND Z ENBANKR
ICBWCRIE L e 28 EEE T2V O EE 2N, (B2 18, 30, 33~39)

STREOR D B EH SN/ O 5 B,
JEFE (ppm) X [4.54 mg/m3] 2 X [0.54 m3] bX [ ZFEIRE(6 MFfi)/24 FFRE ]
a: 1m3Y7= 0 OMRE mg [ T EQ1D/ZEEE(8.20574 X 10°2) X i £ (st i &£ +25°C) ]
b ;24 FE P B/kg KRB (JMPR, Zielhuis and van der Kreek, 1979)
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GEARTEMEIZBE 3 2 FeadalBR (B L T,

[14. (D~Q)] =2&M, )

=4 BEEHEUHSBRSE
Y k5 JLBRYREE - 55 [EES
DNA Bacillus subtilis 5~100% (v/v) i
EERE 2 | (H-17, M-45 £) B
DNA B. subtilis 500~10,000 pg/7 4 A S
EERBR | (H-17, M-45 %) B
DNA B. subtilis 50~1,250 ug/7 1 A7 Bk
EERE 2 | (H-17, M-45 £)
Salmonella typhimurium | 10~5,000 ug/~ L — & (+/-89)
ermomse | (TA98,TA100,TA1535 |
f£§§ TA1537, TA1538 1) s
S Escherichia coli
(WP2hcr ¥k)
S. typhimurium 5~5,000 ug/~7' L — k (+/-S9)
Himzesk | (TA98,TA100,TA1535, i
B a | TA1537, TA1538 £F) 7
E. coli (WP2hcr¥k)
S. typhimurium 10~1,000 pg/~7' L — bk (-S9)
Himgesk | (G46.TA100,TA1535, 250~10,000 pg/~7" L — k (+S9) Bo i
ASAa | TA1537, TA38K) | |
E. coli (B/lr WP2 Try #£) | 25~5,000 ug/7'L— L (+/-S9) £
sy | S, phimurium 10.0~2,000 pg/7" L= | (+1S9) | BEWHE e
i ;%ﬁd (TA100.TA1535 ) 3.33~2,000 pg/~7 L — h(+/-89) b
I s (ztrurt FY 2 1% 7
mn #idgesk | S typhimurium 100~450 pg/~7" L — K (-S9) .
VITO | pcimopmn o | (TA100 ) 75.0~1,000 pg/7 L — k(+S9) atE
R R P\ ’ ng
S. typhimurium 10.0~2,000 pg/7' L~ h(S9) | | Pt
(TA1535 ) 10.0~2,000 pg/7 L — k(+S9+ it e
ymy—2r) T
(RIS 10.0~2,000 pg/~ L — h(+S9+JiF sk
de TR b f S100EH+GSH) ] T
10.0~2,000 pg/~7 L — (+S9+ A
27 vy —n+F S100 Wisy+ | FEME
GSH)
BImZE8s | S. typhimurium 10.0~2,000 g/~ L — h(+/-S9) G
ZEREER D | (TA100. TA1535 £ 7
S. typhimurium 78.1~10,000 pg/~" L — k~(+/-S9)
Py (TA98.TA100,TA1535,
TEROSES | TA1537, TA1538 ) Bt b
AT B coli
. CO11
(WP2 uvrA pKM101 #k)
UDS &> | 7 v MTHMREEZ A 1X107~3X 108 pg/mL =M
Qe KB S | Fx A =—ANLAZ— | 34.7~278 ug/mL (+/-S9) B
ABRP | ik (CHL) 7
Y fKBE | Fr A =—ANLAK— 3~30 pg/mL (-S9) b
B b1 | ONELHDRANRE (CHO-K1) =
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BV S SRR - b i
0.5~5.0 pg/mL (+S9) B
- | Fr A =R AH— 50~200 uM (+/-S9)
g2k
o | Shuth it
R (CHO-Ki-BH.)
fadt | WREMK | ICR~v U A 30. 60 mg/kg A oo
T | EEHBRa | S typhimurium (G46 ¥F) | GREFE 0 #5- X 3) B
ares o | [CR~ 7 A (HHEMIR) 80, 170. 340, 658 ppm N
AR e 6 o) (4 WA S5 R A S ER) At
. ICR v v A (E#iHiim) 38, 115, 380 mg/kg K "
“ZER R b . , =X
BRI | e 5 0 R O3 5) "
_ | ICR~ v A (EHEfmia) 150, 300, 600 ppm R
N :“E i b1 . . =
i | PPPE e 51010 (4 T B0 A 0) *
VIvo R T2 FF LAY 2=y Big 10, 60, 150 ppm
e | blue v A (FROWMN | [2 WAILERALEE (6 #H/H Gtk
IR | .
(—HERE 5 75) 5 H /)]
SDZ7 vk 10, 60, 150 ppm
=N
BEIEECE | (e 50 pr) [10 AR 2L ASLE (6 WSRI/A. | Ktk
AR b .
7 BRI
+- 89 : RANEVEALRIF(E F R OFEGAE T

a ZEMFIE LT ant RY UREM

» o o o o

g

CEEAEE L TR R AL R T ERN

: TA1535 £RD+S9 T\ 5k

s LAV AN BRI D S A

C BEACAI MO USRS LR & LT~ 7 A il S9 i ]

CARENEME LR & LCHEE SO mix 12T v b, v U AT OIFI 7 v Y —2A T S100 HEH/y+

GSH XIIfF 7 1 Y — 2+ S100 &4y +GSH #1272 9 &2 5% E

VALY un T a XA

b TA1535 #¥kiZ GSH ¥R CHE IR 28 B35 M

i

14
(1

S 2-1,8-Y 7 mr Fa Al

. TORDFER
) THZLEEHMIRRIC &+ 5 GST SEHERIE
ARHNZHDNT, %< OBEEMERBEN I SN TWD2, in vitro i B Tl &
ML BEPEDRERINBIE L, In vivo BB CIXECRETh -7z, AFIKNZEDORE
It GSH A IC L » TR SN D Z ENMBNTE Y . AR EEERER
OFERIT, AERRIZEBIT D GSH A& I12» b AR O/ =B L Tu\bAf
REMENE 2 bivic, AR TIL, B MERER TR & 72 206 oo e FLIEH i
(B6C3F; ¥ 7 AKX Fischer 7 v bR, T v MAFHMEEZE G N
CHO #ifja e O° 2 #¥H > CHL #fa) 12B1) 5 GST i&M2HE L., GSH #1& %
filhi 3 2 Z OFEFETEME & B R ORI DWW TG S vz,
FAEIZ T D GST IHMEIFR 422 IS TV 5,
1,3-Y7muruxXr e E L Lica, £MiRickir s GST fEHEICITRE
RAENRD T, HEHEERE O GSH XE GST &M% & @i M O &
O3 BT, 1,8-V 7 mu Fa X 3% o bl I3 S v, GSH
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IR XL GST {EMEOARVVEREGR & T, BRFEMEORE 2R R TE
LEBEABNE, (B 18)

& 42 HHRRICEHIT S GSTEE (nM/5/mg &R)

GST O L& 8 1 pNB NPEB TPBO
| =y s 0 NV

~ A A~ —u 83.8 ND ND ND
7 v YA b —L 119 636 7.30 24.3
7 v MFRREE R A 21.1 235 4.75 4.09
CHO #ffia 3.22 208 5.91 0.36
CHL #fila (DENE) 13.4 639 2.27 0.61
CHL ##fiia (DON) 9.43 784 11.7 0.68
S. typhimurium * <0.1 5 <0.5 ND

CDNB : 4-chloro-1,3-dinitrobenzen

NPEB : para-nitrophenethylbromide

TPBO : trans-4-phenyl-3-buten-2-one

* . CHRZMR{E (Creedy et al, 1984) . ND : JlEH1,

(2) In vitro DNA S RER

BREPERBRIZ I 1T D —E OB IERE Fix, BRI E O MY, UShng K OmRAl
WINZHRT 5 & SH, SN S - BRI B T IR 2 2R R IR O &
T RO ERER L OB 7 OFE T CIRERFHEE RIS RN EEZ LN
T&7=, L2L., 1,3 7mna 7o)

Din vivo TEL TIZHEAET 5 (B 10) |

@mMETDNA O 1 AEHEIAET S (B3R 11, 12)
EWVIOIIREIZED, 1,37 nu a8 DNA ST 2 AlREME DV RIB S 1
7272 ReBRTlX. in vitro TAHFID DNA #EE O R[REMIZ DWW TG S v,

TR DNA iR, 14C-1,3- 7 a7 a X % 0.22 mCi/mmol il L T
4 WFR A > % 2 X— b LSRR, RENEH LR OFE T R OFEGFE FOWT I
BUWTH, DNA fHIEOEINTBIE I 20 o7, (B 18)

(3) Y FRURDRIZEITDEEREBFIRETHER

BTSN AMEDFEFBRICE N T, 7y FEHWIRE&R G [11. (3)]
TIEFAARIRIEDS . ~ 7 22 W Te W AR @ R ER [11. (7) ] CTI3&E Sifa iz
JEE R OMEERE b 2B T R 2358 BTz 7, BEEE 3 A e sk BR 28 it < v 7z,

Fischer 7 v + (—#Hft 6 JC) |2 1,3-v 7 ruarra~X% 0, 2.5, 12.5, 25
TN 100 mg/kg (AHE/H O & T 3,12 X% 26 H IR 0 # 5 1 ONZ B6C3F,
~ A (—REFE6PC) 120, 10, 30. 60 %X 150 ppm DJEE T 3, 12 XX 26
H W AN Z% LT, ARGk IC 31T 5 GSH 2. DNA Ak G KOt
TR =V ANDOELZM LT, 512, 1,3 7uear a2 0, 1256 &
25 mg/kg (RHE/H O & T 12 HFEGIRE O 5 L7z Fischer 7 > & (—#EkE
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4 J8) ORFHEAE L 0. 30 KT 60 ppm DFEE TR AZEFE L= B6C3F1~ 7 A (—
HERE 4 VT) O L UL Z VT, 2P R A N T ~UWEIZ L % 1n vivo TD
DNA MR A IZ DWW TR & iz,

PERRHARIC R 5 GSH REEILF 43 12, AAEmE (EEakiash) 133 44 12,
TR N =Y ABRBUIR 45 IR STV D,

PR 331 D GSH JREE ITXALE 7 FDRE s Db U, L& % Pl L 7= 1%
WX A EIZHEIN U7, AAEEESE N OV AR b — 3 A2kt LTI 6 e B Ri3iE o
bRahotz, 7o, AFILEIZ LY DNA A OEINTZED o 7=,

L EDS 6 | 1B HEFEMEFE DY AMEOFE BRI B W T, EEMIRZE DR AENED b
7-HET, AANIEBELETFEEEOA =X LEHEOLDOTIE W EEZ LT,

(ZHR18)

F A3 EMEBICEH TS GSHIRE (HHREICKT 5%

o b5 Be 5 HRI(H)
- B
" 3 12 26 11 (U7 R) 2
2.5 mg/kg K/ H 96.3 94.6 100 105
Z v k| 12.5 mg/kg K/ H 88.1 93.8 99.1 102
liks 25 mg/kg K/ H 77.1% 93.6 90.4 112*
100 mg/kg (A H/H 39.6* 91.0 107 138%*
10 ppm 91.6 83.9% 85.3 110
~ A 30 ppm 67.5% 77.1% 79.9% 119
Jiit 60 ppm 72.3% 58.2% 58.3% 120
150 ppm 50.3% 47.8% 43.1% 147*

a: 11 HIM#&G (B L., GG (FER) 24 R ICHUBHE IR
* . p<0.05 (Dunnett f# 7€)

& 44 BEREBICE T D MIIBER (FHEHER ) °

o - 5 (H)
FaW s e b . 9 26
7 v MF 0 mg/kg R/ H 2.83 2.52 1.60
/NEEHLLES | 100 mg/kg (A EE/H 2.05 4.52 2.66
AN 0 mg/kg R/ H 2.72 3.15 1.80
FIARJELES | 100 mg/kg (A E/H 1.96 7.39% 3.10
N 0 ppm 10.7 3.90 2.98
it L 60 ppm 4.28 2.78 3.28
150 ppm 1.87* 1.40 0.71*
~ U A 600ppppi zg; iéllz* 2;;
AHAUE 3 BJZ : : :
150 ppm 2.84 3.15 1.33

b BrdU Rkl iasz o 5 4y 5
* : p<0.05 (Dunnett /%)
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& A5 BRHBBICHETEEY TR - REH ) °

. HHEHIM (H)
B =
AUk e b5 3 12 26
_ 0 mg/kg K H/H 105 124 118
7 v MIF
100 mg/kg R/ H 110 124 121
i 0 ppm 1.09 0.31 0.76
~ 7 A -~
150 ppm 0.10 0.27 0.26
.24 11 11
- % il 0 ppm 0 0 0
150 ppm 0.25 0.11 0.17*

o ARRREEA Y 72 0 DY EHIREZ D H 43R
* : p<0.05 (Dunnett f&7E)

(4) v FERVEHEBERERFREITHER

Fischer 7 v k& 7z 2 FE MBS AEMERBRO [(11. Q)] Ik
T, HHTEAREOHEMNFED Sl l=d, KRB TIL, 7 v FOFRICE T 550
NESEPEIR S O IC %5 1,3-V 7 v u 7 ua X OB Ic O W THRH S,
27~28 Hiin® Fischer 7 v b (—H#EHE 11 L) (T =3 =—% —& LT DEN
(100 mg/kg (AHE/H) ZEEN®ZES L, 7T BRICHERHAEZ &S L=, 16
M ORIEGIERAER EMM A E W%, 2 — 0l (Bt | 1,3-Y7rr
ny (25 mgkg RE/H) EEMHESEE L TCBEIO e E—4%—CTh 5 PB
(80 mg/kg RHE/H) % 4 M X 8 BERITRHIRE O &G LT, BN AR
BRSNS A7z, AReBRClrx, GST-P HUR CHREHERFAI T X5 2 B
FRBEOE % ORI NS BrdU Tk X415 DNA A RREDS R OFRHE & iz,
BrdU ik fE 5033 46 [T RSN TV D
%'@iﬂ‘ﬁﬁﬁi“@&iﬂ??ﬁ%iﬂ“&(ﬁth%%ﬁéﬁﬂﬁ>mu DHENTEN, 1,3-Yr7anals
&5ﬂfmﬁﬁémﬁi@%m TR LN o T, HH5WIH 4 k8 HDWT
UZBWTEH, FEOIZIZ2EY (—FE 9~10 ) THHIEARIE TS i, B
%@%é%ﬂ%%#%ﬁw IR B Do T2, SRR F MR OFE R 1,3-
Vﬁﬂﬂfﬂ&Vﬁﬁﬂ@4&08ﬁW%5‘ﬁU PB # 58D 8 W% 5T
X, GST-P EEMEMIEEIZIS 1T 5 BrdU ki 23 A BTN L7223, FEmR Ak
TIEHWTHhOEGEE L & DNA GR~OREITRO b en o7, 4 HEG+4
HEHEEEREO DNA A RUIEERREEE RIS Th o722 &b, ZLH OB
7@mk%z%hkoik\ﬁ%%k@aﬂﬁ?P%@&U%$TP&ﬁﬁ%%@
B OFFEDHE S T2 kE R, PB # 58 Cld GST-P Al 3 o5 & OV 7
AR L, GST-P ErEMiaE oI ZBITRO bnikhroTc, —J7, 1,3
Vrunra X o bRETIE GST-P MR OB OB EICE IR b
T, GST-P [2YEMAUE OB L NEREAAEICHEMN L, FEEBEZIZ. W
OFHFIZIBNT b Mt B & A% L~ L E TR LT,

LEDRERNG, 1,8-Y7anraxroikbi2L0) 7y NolffE T GST-P
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PRI ORI MEE SN D Z R ES Tz, (2R 18)

Z 46 BrdU R#E%

\ GST-P Bt GST-P ftk -

5 B 58 P— p—_— FEIp 2 5k
[EX RIS 13.9 6.6 1.21
4 3™ 13>/ maraals 15.6 14.5 * 1.50
PB 14.6 5.0 1.66
4 A Fas i et R 13.5 5.7 1.25
+ 1,327l 13.9 4.3 1.33
4 E1E PB 15.3 2.7 1.60
[EXEF i 13.5 5.7 1.25
8 13 v7nara 12.8 12.9 * 1.27
PB 13.0 10.3 * 1.44

* : p<0.05 (ANOVA # Turkey post hoc 1% &)

(5) ¥ORERAVTEEFEERFREITHER

B6C3F1 v 7 A& W= ANREIZE D 2 MMM D AMORE R BR
[H&D]_%mf\ﬂxaimmﬁﬁmﬁéﬁfﬁ%Mkaw i R 47
FELTHLND A F~T A (—HME20 V8 12, BEROMIEREHEWE TH
% VC (16 mg/kg (AH) #MEENE G- L. &57X1MB% 1,3-v7nu”
-~ (0 13 60 ppm, 6 HFf/H, 5 HAA, 26 #HH) 225 AZFE LT, fi
NG TR~ DB DOV TG S Tz,

1&V&DD7H&V&5ﬁTi VC BB hvio B3R5 HM 2
LU CTREBEANME 258D i, Mfiffes X O EEICIE 1,3-Y 7 ea Xy
W H-DEBIIZRD SR> T2, REBAREAIRAICB W T, VC FEAFRETIX
1,3-V7unra X RGO MRIER AEEENREEEL D b Eho 7z, VC
ATALERIE C I3 BRAE K OV G- REO I IR AE R AL BB L 13T b 100% T - 72, VC
ATALERRE DA Al IR A A © VC FERLBRRE & b L CHREICIM L7228, 1,3-v
s 7aXrREOFEZLLFEITRD bz, BrdU Eikfesi, JE
BREEARAR IC B W TR, W OBRERETHREIIRD b o=, IRIEHRRRIC
BOTE, 1,3-Y 7 raXrREOFBEIZ) b 6, VC RTLEEETIX VC
FEMBRREL LI L CHBIZIR T L2, SRt S 13-V 7 rara XU &Gt L
DA BZITE O o T,

U\J:O)%%Z’PE\ KRR TIL VC BEIC X > TEUTEEENRREN-T2T20,

DB EINTIREOHEITIZNT S 1,3-V 7 ua 7 a X OFEITH )

e bledole, LarL, VO FELBRET, 1,8- 7 v 7 a X #5800 iR
R, SRS, AR FE ) OF BrdU Al a0 i e & bhiig U CfEDNTHEn L
TWAHZEWrREhiz, (2 18)
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(6) 28 HEIRESMHHE (Tv k)

Fischer 7 v b (—&fE10PE) 12, 1,3- 7 na X 0m 24.2%~A 7 0l
T BHF A 0, 2.78, 8.38 KX 26.7 mg/kg {KEH/H DM ET 28 HMIEEKRE
L CRERMRBN IR SN, BB LT, v /e 7477 I NS
B GABR 24~28 BHIZ 20 mg/kg R/ H CHEIEN®ZS) BT onl-, &5 H
AN B Y URMER (SRBC) Z#RINTES L. & &FICIREFIRED DRI AZTT
S THfEH ® SRBC A IgM Hiik ELISA VEIZ L > TER I,

AR 5HEC B C SRBC HiHLA IgM HUARE ISR BIIRD T, iRk
OV E BT DB LR b N> T, 26.7 mg/kg (KE/H & 58 CRE
HE AN K OME A B 23788 BTz,

AR FIZBWTHREREITRD b o7z, (B30, 32)
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I BREEsEFTH

ZRRICETT-ERZHWTEIKR (13- 7nunrFaly] Ol %2
Fhi L7z, 72k, AE., EWEERR (Ao, Nt V%) | Btk o
BEMERER (7 v b)) OGEERBTICIEH I,

BRI X, FHRBRIC OV TIIRAIE U TR O #5388k OfE B 2
ZHNWTWDER, AANTHEBEOBVE TH L Z L 2BE L, RARGHREROKE
RIZOWTHFHMOx G E Lz, 7o, MARLGREBRIZEIT H2H&5&EIZOWTIE,
8 1 5% G- EHUE R 2 V2,

UC T L7 1,3-y7en a7 v b AV -E RN EG Rk O 5.
HERAO®RE SN 1,3-0 7 maa FaXr ORNRINERIT, D7 &b 79.8%8 E
iz, &5 48 W31 D lidias M OSERR HR 7R B O eEIR EE 1R <. BTE K&
OVEBE TR B o 7208 W 1.2 pnglg Kiili TH - 72, HEHTIESSTH 0 |
B h-1% 48 R CIZIXFERITIR, RO HFICHE S 7, FICRPICHRE S
oo IRHPIZ1L,3-Y7uaa e Eg@oond, FERHYWIED ThoT-,

UC TG L7z 1,3- 7 mu Fu X OFYIANEMABRORE R, REFEATIC 18
B X7z 1,3-V 7 v u 77 a R UL e S U, HEIRIZ BT BRIk
FHEFMETH -7z, 10%TRR % 2 2 HIITERD e -7z,

1,37 rnuraXr e airtgib e & L83, RE, BREICBT 5 1EWE
iR OFER, WTNOREE S EERFRN CTh o7z,

BHEEMERBRE RS, 1,3-V7nu a0 REICE 28I TICE B8R
W EROBE R O ETTEE) | BEDE (BAT RRGEIEARL) KON (Bif) (2589 5
oo BHERBIZKRIT T D52, AR, AW TRIE & 72 2 Bnm it L Oz
BHEEREO LN o T, B, ARARERBRIC VWX, BOoZGiIc L sR
BRONESE S L TWRWA, T v b E AW AZETEIC X DB EMRER ) 5 E
DFLTZ D> & OWRILRIZ FS W THEE U7 0, WA SRR CFhE S 7= s A 7
PR OHEE R A E I EIT, BRYENRBROBRAEEREL TE G720 & S,

FEDAMERBRIZIW T, MDD 7 » b CTHMIERIE & O'F1 S O R & FLEAE O
TSN BIv, iz, DO~ v 2 TRIEE SOE, 7518 O/”RF -
Bz FLEANE K ONEEARBAT bR O R A BRI ANERD Havi=, Las L., B DI AR
FPITBEEMEICE DO L IFEZHL TSV BIELERET 2 Z L IEFEET
bHLEZ LN,

BB RO | BEDTOREIIEYE L 1,3- 7 ur 7 (i
WMD) LEEE LT,

FlBRIC BT D MEMESIIR 47 12, HEREORGEICIVEEIND EE X
DD EMRBEIIR A8 IR SN TN D,

7w MW 90 A IS EEMERER@, 2 F RN/ D AMEDFEHERG).,
M O AEwmMRRQ OB IC B W THREEENHE TE ooy, L BT,
2o, KVERHE CERM I e 2 FEREBMEENEFED AMEIFE BRI B\ TR
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BERHFOLN TSI END, 7y MIOWTOEREEEIIGE O TWDE LB LN
oo ¥UAIZBWTH, 2EMBERAMRBRICBWTESBEENRE TE o7
N, L VIKAHETHE SN 2 FERIBMERERES AMEM ARV CREEE
DELNTNDZEND, ST ACOWVWTOEREEEIIEON TV EEZ Bz,

R REEESBRIEHFMFHES L, SR ThEoN-EBEEED O Bi/MEDR,
7w MW 2 FEREME R D AMEDFEAERO D 2 mg/kg (AHE/H Th o722
EMB, ZTHEBRILE LT, 455 100 TR L7z 0.02 mg/kg (HE/H %2 — H1EH
FraE (ADD) & E LT,

AFNZBNTIR, BERGREBROIZD MAREIC L DR G FEh S Tw
L8, B eZASREEMRESIT, MARERBR OB S ITHER 512
K OREAZHET DT TRV &l L, BHERGEIC X 2R EORGHI ST
STEBAOBLGICL 2HERBROBREEHAVDLZ L L Lz,

L7=RoT, 1,3-v7auaXrOBBRORGEICI VAT HAREEDOH D
BRI D MEME RO O B/ MER, 4 X & Az 2 3 S EE R RO
20 mg/kg (KE/H CTHH7=Z LD, THERILE LT, Z4£%% 100 TR L 72 0.2
mg/kg FEZAMESHHE (ARD) ERELT,

ADI 0.02 mg/kg K/ H
(ADI 3% EARHLE £}) & MEFEMEFE DS AR SR BRD
(B F) 7k
(AR 2
(Be5-J515) SRk
(i F M ) 2 mg/kg A/ H
(AR50 100

ARfD 0.2 mg/kg (K
(ARSD & ERILEE}) i ST R
(BN FE) A X
(1R 2 HH
(B 5-H51k) SRR
(e 2 ) 20 mg/kg A/ H
(%50 100
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<BE>
EFSA (2009 4£)

ADI 0.025 mg/kg K E/H
(ADI 3% EARALE L) 18 PR3 S ARG R BR
(BN FE) 7k
(HAR) 2
(B 5 J515) REE (A 27 ah 7 kL)
(e 2 ) 2.5 mg/kg RE/H
(22750 100
ARfD 0.2 mg/kg (K
(ARSD & ERILE R} i S E T R
(BN fE) A X
(1R 2 HH
(B 5-H51%) SRk
(e 2 ) 20 mg/kg A/ H
(%50 100
KIE (1998 4F)
cRfD 0.025 mg/kg K E/H
(ADI 3% EARAE L) 18P FE M3 S ARG R BR
(BN FE) 7k
(HAR) 2
(B 5 7515) REE (A7 ah7&L)
(e 2 ) 2.5 mg/kg RE/H
(e 2R %0 100
aRfD REDNLER L

(%P6 24, 25)
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=41 BHRBRIZBTHIESEHESF
e MR (mg/kg (AE/H) D
Byt %Y (mefke K/ H) BN ZEEES 55
gre8 P P A A (38
7 v bk 30 H HERE < 50 HERE < 50
R 10.5,10.500100 e - AL s PSR O ALT 5
TR a 0
WERE - 4 WERE - 4
90 H I it : T. Chol &8 TP ¥ |  : T. Chol %X TP ¥
far: | 0.1.2.4.8.30 b b
FERBRQD i« TSR R CRLE R | M R T O b
Nk I
WEE - 5 WEE - 5
90 HH
| HEREE ) 0.5,25,50,100 ek - AT FDREREOD IR - | el < AT RSO R -
mERRE FOBTURL O (LT | BB A OV L i
e - 10 HERE : 10
90 HfH]
i 2 0.1.3.10.30 M - B R EER N M B E RN, AR
EHRBRO o M B OV H BRI | DRI T
W B e OV b 2 S
o — e —
M : 5 M : 5
90 HfH]
i 0.5.15.50, 100 HE - RE SIS HE - RE SIS
R ER@ b W - BB RSB O AL TOE | 1 BRSO AL TTHE K
K OE @ A, R | OSEEH @Ak, R
Eag: ) BN AN
0.5.20.80. 320 MERE : 12.3 MERE - 12.3
ppm
WERE < AREEHI NN S OY | MERE < (R EEHEINHNHI S O
0.3.1.12.3.49.3, B &% B %
SHEM | (s gD
2T A e H H AL EE
IR o 155, 6.15. 24.7.
98.5
(i > & 0 W W =5 %
EZE LT HEERIKE
)
10,10,30,90 ppm | Mk < 19.8 I 19.8
M - 7.38
90 H [# 0.7.38.19.8.57.3 MERE - REE NS
fAME A | (R D& 5- B E) - (REE SN
FIERER a (—WAF E LT, 90 | M Mo MiaZEss kOt

0. 3.69. 9.9, 28.7

(i 22 & ORI %

ppm HEM TN 30 ppm LA
T B D AL DR

20
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e

MR (mg/kg (AE/H) D

L i AR EERE BE
(mg/lg RH/H) P 2 (B3 pb0)
ERLUHEEREE | wonk)
Hi &)
WEHE - 2 R ;2
i HEHE - 31 DR LR | WERE : 3T R T LR
e | 0:2:10.25 TR B O (L TTiE % TR R O (L TTIE %
Prasio b G2 AR 57 | GER AMEITZRS DA
W) )
e ;2.5 MERE - 2.5
2 4E ] MR - (R HEANENA] . TG | MERE - (R EINENH] . TG
T VD R OV LTS A | TR R OV S JES S8
JEM A SO EO MBI B
PEARERD b
O30 PO 5 4 A7 | O e o 25 2 A 4
) )
W - — W - —
,@Eﬁl/ MR + AT SL IR T | MERE - R AR R
g%ziiimz 0.25.50 R %
PramB® BT 0 0 e OIS | (P M ORI 5 A
SR R A A S B4 01) 1411
0.5,20.60 ppm e - 11.3 EME - 11.3
o 4] 0.2.8.11.3.34.0 WERE - PR EEHE N WERE - REHEAININH], &
by | OF PG RURST(E) PEomsiE: R JEH .
e (—UIBE LT, 60 | B BB ONE AR USRI
ok, | O 14 565, 17.0 ppm MERE T RIEDLAL | T
gy v | 22D ORI E | 238D BT
RIS | 2 U e e M RIE
Hi ) CGEMNAMEITRD S | GEBAMEITRD B
) V)
0.5.20.60 ppm BlEhYy . MEME - 18.5 BlEhYy . MEKE - 18.5

2 AR
BHHA R
(W N#:%) b

(B 5-BRAGTR 7 H )
0.10,30.90 ppm

(58 HLL%)

0.6.2.18.5.55.5
(&5 8 LD
B0 #e 5 E)

0. 3.1, 9.25, 27.8
(il 2 & D W N 56 %
HIE L T HEE R

H )

L&) - 55.5

BEY

W REHINEE], &k
FEHEAE - Bk

I BIEE

VR - TR L

(ZHHRE I k3 2 BT
RNy AWANTAY)

L&) - 55.5

BEWY

e IREEINEE], & E
FEHEAE - Bk

I BIE

VR - TR L

(ZHlRE I k3 2 X
RNy AWANTAY)
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e

e B

(mg/kg KE/H) D

e HER B AEB S B
(mg/lg RH/H) i P A (B3 pb0)
10,10,30,90 ppm REE4) « 25.9 FEE4) © 25.9
el . 77.7 eI . 25.9
0.8.6.25.9.77.7
g | MBS BHASER) | B (KT, | B0 - (kTN
%%E AR R OWOKRERD | B OOk gl
g o | O, 43 130, 389 LI BEFAZL | IRV (RIKTE
A (B s & O WY 2R %
U7 e R R
i) (AT 330 B | (B TIEIER D S
W) W)
1 0.20.60,120 ppm REMW) - — REW) - —
IR - 51.8 JBIR - 104
0.17.3.51.8.104
G OB B l) | REE - (REEHNINEL. | BB IR
P L AP set T kb T fdased T ko)
AR 0. 8.65, 25.9, 52.0 | lgIE : HEEH LB LEE | FRIE - AT R Z2 L
(AT a | iy OWILR % | gEBN
i U7 R R
H ) (AR b7 | (EFTBIEIZR D St
V) )
HE - o
~ A 90 F It HERE - 10 HERE - 10
HAERIE | 0,10.50.100.200 | jyepe . v oo e i ot e | MR - T 00 fo Lt
ABRD b DR R B % DR R B S
90 [ MR - 15 MR - 15
=y in—==Y
e | IPO01O0NT e g | s - g
0,10.30,90 ppm HEE - 36.0 M - 36.0
B+ pRA BN B+ pRA BN
Qﬁﬁ i - AT - KT, e
ﬁu{ﬁ%'&ﬂ O{\ 13.4.36.0, 1/34 O M ZEAE Ty OV
w2 | (OB EHEEME | (— e LT, 90
ppm M T&EED LN
2 L)
et ;2.5 e - 2.5
1iﬁjl/ A PRI B OF | MERE - (IR R O
%ﬁi‘i‘ﬁ 0.2.5.25.50 R D B &)
DFeradir b R AMEITZRYD Bz | GRS AMEIZERD B
W) W)
2 £ 0.5.20., 60 ppm e ;5.2 MERE « 5.2

57




e MR (mg/kg (AE/H) D
L i (melk é%m) AR EERE BE
88 PSR P A (B3R 1D4%)
PR
8 A 0.5.2.20.7.62.0 WERE - BERE BRI | RERE - BEBE b Rl S
pEostE | (RO 5 R )
(W N\ Z%52) b (—wHlE & LT, 20
ppm L EWEREC&ZED
BAL TR BHALTE)
(72 =2 B i i e e 2 | O 578 S i e 5
FLFEE 1 1) SEEEHE AN
e - 10 e - 10
18 221 A et - IS OO TS MRS | MR < EIEC Y T
FEM AME 0.2.10.25
R b GRS AMEIZER D B | A AMEIZER D 57
V) V)
WERE - — W - —
2 ERE - ERE F R BIR | I - I - RS
FEDS ANE 0.50.100
HEp a GREIDE. i R OV OB | (BEIE. iR OV o S
S5 96 A IS 4 ) 5 A I HAT)
A % 0.20.60.120 ppm | RFEI : 12.3 RHENY) : 12.3
____________________________ fBIR . 73.5 KR - 73.5
REBE | 193 368 735 : 4 : m
o .12.3,36.8, 73. REBY < (RTCRIINE | R - PRI
AR » (D5 R | RBIE  BMFTRZ L TRV AT R L
(JE 2R FOME 1R D7 | (AP PEITER D B 7
W) V)
A X 1 4 e ;2.5 Wi 2.5
e EE 0.0.5.2.5.15
HER b MERE - RIS | MERE < TR
NOAEL : 2 NOAEL : 2
ADI SF: 100 SF : 100
ADI : 0.02 ADI : 0.02
b g S o b 2 ERBYEGNE | T v b 2 R R
ADI BEARHLE R ERAEDRORBD | A AMEBEARRD
ADI - - AEGTA R SF: Z4%% NOAEL: Malih —  Malih i ST,

D R/ NEERE TR b EREET R AR LT,
s mERAlE LTz ek KUY UREN
b ZEAIE L TR T AL KT INEIN
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=48 HEROFREHFICEIVAETHOEEOHIEEFES
55 MR L OSSR AERTEIC
ELZKi R (mg/kg A XIE B 5 RARA b D
mg/kg (KE/H) (mg/kg A XX mg/kg {KE/H)
WERE © —
Z v b | AdEEMERER e | 100, 500, 1,000
MERE - T
AR - | B - 0. 3. 10, 30, 100, | TF ¢ 30
TUAL (ki) | 300, 1,000
ke N W 7 v— o 7 ROEFEIE T
5 S WERE - 20
ik ﬁﬁg@ 0. 10. 20, 40 RS + WD BRI (B 5 2
e H LLRE)
NOAEL : 20
ARfD SF : 100
ARfD : 0.2
ARfD B RILEE A X 2 MR AR

ARfD ML R SF: Z42ff% NOAEL : HEmiE — .

R TR O B E T R AR LT,
'ﬁﬁkﬁkbeT%/mkéﬂﬁﬁm
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WIRRE S e o T2,




Bk 1 W 0 fRIE R >

EiRea [IES7N b4
MA., SR/ NTF A3 anr-2-F L -1-4 )L-N-
D AIVH T — AR TEFILAT A
1,3-D-MA
AN T A3 uu-2-F el 1A JL-2-
E SO. DOANLFKXFYRIK | 7RI F-2-E RaxihlR=/L-=F /-
AJIVIRF VR
F SOs. D D ALK MR
. — VAINTUR-Z-Tua T )T a—)b
~ X N X- -
G/H FAE T A3CA AT -8 ma-2-F L -1-F— L)
I/Jd L A/ k7 v %-3-CACryl VAINT A3 ranaT Vg
DCPO |— 1,3-7un-1-7aXo A% R
3t Fa%xo 7m0 -1,2-1 L-E A-N-
2,3-DMC TeFN AT A
- K v FuaXr-11-4 )L- B A-N-
3,3'DMC _ 3 Faefxo 7o, 1,1 A N

TeFINLL AT A
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<HIRE 2 FRAE SRR >

W R AR
A/G tk TNT I TaT ) ok
ai Aoy & (active ingredient)
Alb TIVT I
ALT TIT=T ) h T ARAT 2T —E

(=7 VEZ I e Le g7 A7 2+ —18 (GPT) |

APTT TEMEALER Sy b v iR T AT ]

AUC S 1. o e B — AR ] AR T T R

Bil EULE
BrdU 57 aE2-TAXT Y T
ChE aY AT T —8

Cmax X e

DEN Nty oz FATIy (P Fr=tayT7T V)

Glu Tva—A (IfikE)

GSH TNETF A

GST TNVEFH -G NTAT 2 T7—E
GST-P R N BTG R T AT 2T —8
Hb ~EZ vy (hGER)

Ht ~< 7 U v ME

LCso FHESER

LDso FHEO R

MCH SRR L BR i ¢4 34 B

MCV R I BR A

PB T )X —L (FRY L)

PHI AL HIEE TO B

PLT RNV~

RBC AR EREL

T T80

TAR wek G (P JisTe

T.Chol MalL ATa—)L

TG N ZUkY R
Tmax %%/&E@”%E#Fﬁﬁ
TP WEAE

>

TRR sk R e

C

UDS REH DNA Ak

vC B =L LN A — R

WBC 1L BRE
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<BIHK 3 : TEM IR al B i >
1,3->Y7muaru~Ny 92%ihHl)

il

il

=t REE (mg/kg)
e |damam| o | : (
A TRk | " NS HT R Y N o BT ES
(%ﬁi’n ﬂ:/ He %%R{n ﬁ | ;ﬁ PHI
i = | x
PAN SEASF
(ffﬁnfﬁi) Xiia i | G (8) 71k JoS 7k Bk
S | (8 R | - - - -
BRI el | P | et | et | i | st | et | i
EX N
(£ ==wry2)
() 1| 1| 59 | <0001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
W 52 4Ep| 92 MA]
~ 30 1/10a
SR
oS0
gﬁg 1| 1 | 36| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
NN 52 4 B
ZwoHb
(H7%0) .
() 1 | 55 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
BN 54 4EFE| 92%]Al
: 30 1/10a
EX R T
()
() 1| | | 5 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
NBFN 53 4F ]
ZwoHb
(H7%0) .
() 1 | 49 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
MEFN 56 421 92%h#
30 1/10a
XY R
() .
(E) 1 | 43 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
B0 56 45 ]
t(g;;ﬁ)/u 1| 1| 80 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(/RFE)
BN 52 4EE  92%MmA | 1 | 1 | 91 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
30 1/10a
fi(i;;ﬁ)h HETE 1| 1| 80 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
%
(ZEH) 1| 1 | 91| <0001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
NEFN 52 4 : ) : : ) : : :
t(i;;m/” 1| 1 | 73| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
=
(/RFED)
WA 55 1 ool | L | 1 | 65 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
‘ 30 1/10a
f:(i;:)h W 1 1 73 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
% 4
(FEHR)
WAT 55 4 1| 1| 65| <0001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
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Al A 2 7R (mg/kg)
e 4 | CE%hR Sy ) B | - -
(ﬁi‘%}ﬂ‘ﬁﬂ% PN ; @ PHI @E’Jﬁ*ﬁ%ﬁ%g H:Wﬁ:ﬁﬁ%ﬁ%g
& s | %
YA J=Sva 1§t
(ff)infﬁi) Xiia i | G (H) 71k Bk S oS
FEhaEE | & s — — — —
ER L e | CERE | BomiE | PR | RemiE | CPAE | RomiE | S
A LA .
() 92% i
(i) 30L/10a | 2 1 | 146 | <0.001 | <0.001 | <0.001 | <0.001 | <0.005 | <0.005 | <0.005 | <0.005
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B HIE el | EE | Rl | CEWE | BaaiE | EHE | REE | ERE
o
@
(%;;ff% 1 | 161 | <0.002 | <0.002 | <0.002 | <0.002
NEFn 48 4R EE
1 | 83 | <0.001|<0.001 | <0.001 | <0.001
20 L 1 | 89 | <0.001| <0.001 | <0.001 | <0.001
/10a
%g;@z; 55% 1 | 119 | <0.001 | <0.001 | <0.001 | <0.001
(%;E) T 1
R 46 4F i VETE 1 | 83 | <0.001| <0.001 | <0.001 | <0.001
[
40 L 1 | 89 | <0.001| <0.001 | <0.001 | <0.001
/10a
1 | 119 | <0.001 | <0.001 | <0.001 | <0.001
1 | 54 | <0.002 | <0.002 | <0.002 | <0.002
"o |5 o
e il 1 1 69 | <0.002 | <0.002 | <0.002 | <0.002
(B3 ETE /10a
WEFn 48 4EEE
1 | 84 | <0.002 | <0.002 | <0.002 | <0.002
20 L 1 | 175 | <0.001 | <0.001 | <0.001 | <0.001
/10a
1
TaR | 40L 1 | 175 | <0.001 | <0.001 | <0.001 | <0.001
@) | oo | 108
o plicpil
B2 I | 901,
RHEFn 47 R 10a 1 204 | <0.001 | <0.001 | <0.001 | <0.001
1
40 L 1 | 204 | <0.001 | <0.001 | <0.001 | <0.001
/10a
901 1 | 206 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
108 1 | 209 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
T 1 | 213 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
@) | oy
(pp) | MA 1
VAT 47 4 ek 0L 1 | 206 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
1108 1 | 209 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
1 | 213 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
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Al % Rl (mg/kg)
G IN e N , .
GRERE) | ARG c s | PHI AHISIHTERY FEN TR
18 = |
YA J=Sva g e
(ﬂjﬁn[ﬂi) BRSES e et (H) 71k B 71k Bk
ESy/keE i & ¥ — — — —
155 FH 5 1% il | CEEE | EE | CEOE | sl | CESE | el | CFSE
™ 1 | 126 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
) 1108 1 | 140 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
WHZ 1 | 151 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
BEED ] S !
(GR35 -
WaF A7 4 pE 0L 1 | 126 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
104 1 | 140 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
1 | 151 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002 | <0.002
40L
mils | o | 1o 1| 1 | 138 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(FHh) 7%}]
G | e
HEF 50 4 ;11401; 1| 1 | 154 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
k= k 1| 1| 74 | <0.001| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
. 55%
(%% Hh) i | 40 L
(%) vepy | /102
IFIT 50 4F 1| 1| 74 | <0.001]| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
;11002 1 | 367 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003
1
Ths ?IOOL 1 | 367 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003
(& ) a
GAR)
177
e 46 £/ ;11002 1 | 361 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003
1
5504 ?1001; 1 | 361 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003 | <0.003
0
Tl
WEE | 401
1108 1 | 367 <0.003 | <0.003 | <0.003 | <0.003
1
T(%ﬂéﬂ)“ ?1002 1 | 367 <0.003 | <0.003 | <0.003 | <0.003
(EHEED)
H]? iH
AR 46 52 ;11001; 1 | 361 <0.003 | <0.003 | <0.003 | <0.003
1
?1001; 1 | 361 <0.003 | <0.003 | <0.003 | <0.003
s 55%
AR
(55) 40L/10a | 1 | 1 | 104 |<0.0005|<0.0005 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
T
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e (;EJE;;\”E 2% R E (mg/kg)
%

GREIE) | TG §§ g PHI NI HTHERE HEN S HTRERS

& i$g> é%i | | P Z{k B Z{k Bk
S i

fd ) 5 1 s EE | CEE | ReEfE | FESME | REdE | CERE | REE | CEIE
(R3E)

W 53 4EEE 1 1 96 |<0.0005|<0.0005| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001

BEDONE —— 1 1 162 | <0.0005| <0.0005| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
= 0
Efgfg 40 L/10a
- EE

AT 53 4R 1 1 195 |<0.0005|<0.0005| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001

T Lox 55% 1] 1 1 132 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
e (]

Eff;fg 40 L/10a
e e

HHEFN 53 4 e 1 1 361 | <0.001 | <0.001 | <0.001 | <0.001
f:‘éb‘i)/v 1 1 86 | <0.0005|<0.0005| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
i
(FREB)

R 53 4R 5%l 1 1 151 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001

40 L/10a

f:;b‘l)/v e 1 1 86 | <0.0005|<0.0005| <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
&

(ZEH)

Bl 53 AE 1 1 151 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
AL 559% 1 1 1 167 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
==, 0
E?;g 40 L/10a

AHEFn 54 HEFE TR 1 1 197 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001

) 7 — 2 BNEERRRE OGS ILEERMEIC<Z A LT,
7arz ) (40%) +1,3-Yr7muaraXy (52%) < AZRHA]
1EMI 44 # A 2 EE (mg/kg)
EHHSE) |
s 5 VAN VAN I\ 1%
G| ARk ﬁ g PHI AT BT FEPI BT
(T ERAL) X% i | a) (H) ZR EHE ZHR EHR
i H & o
FEHGLE i 71 £ BEfE | FHME | &AM | CFIE | REE | Pl | ReE | M

ELEXOMN |y’ )y-DD| 1| 1| 87 <0.001 | <0.001 | <0.001 | <0.001
(bt 5% < AERF
(32%) 30 L/10a

YRR 17 4R D 1 1] 9 <0.001 | <0.001 | <0.001 | <0.001

E) 7 —FNERBRANOGAILERRAMEIZ <&+ Lz,

D ;A

75




AFNA I FFTTHR—K2 (20%)

1,37y (40%) JHA

7 A . FRHEE (mglkg)
1EM 4, B |
. INHE AN AR YA =
G| ARG | 1| G | P AT FEAZTATIRE
(T HEBAL) i s | Gal) (H) ZHR E-R VALEN E-E
eSS i H& 5 — — — —
f 5 e | CFME | e | CPME | RemiE | CVPIME | RoRfE | T
L | 166 | <0.03 | <0.03 | <0.04 | <0.04 | <0.03 <0.03 | <0.04 | <0.04
234 | <0.03 | <0.03 | <0.04 | <0.04 | <0.03 <0.03 | <0.04 | <0.04
WA CA | FFm)FEYT3=b
(F&Hh) - D-D i g | 1| 134] <0.03 | <0.03 | <0.04 | <0.04 | <0.03 <0.03 | <0.04 | <0.04
(FRER) 40 L/10a 197 | <0.03 | <0.03 | <0.04 | <0.04 <0.03 <0.03 | <0.04 | <0.04
MEFn 46 G /e
1| 186 | <0.03 | <0.03 | <0.04 | <0.04 | <0.03 <0.03 | <0.04 | <0.04
‘:(f;ﬂbﬂ)/‘f ”’W”‘/;;F 1| 143 | <0.001 | <0.001 | <0.001 | <0.001
= - D-D i
GIF=) 40 L/10a 2
WA 51 4R VETE 1 | 147 | <0.001 | <0.001 | <0.001 | <0.001
fi(ﬁ;ﬂ:ﬁ;‘/ 1| 8 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 | <0.02 | <0.03 | <0.03
P&
IO | yyprrnrir |
7 . 1| 82 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 <0.02 | <0.03 | <0.03
0EFn 47 5| D-D i
NI A 40 L/10a
(& H) VBT 1| 8 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 <0.02 | <0.03 | <0.03
P&
(He) 1
VAT 47 4 1] 82 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 <0.02 | <0.03 | <0.03
EWZ A
) 1| 76 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
o 1
(HREE) HFAIFEYTAD 1| 81 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
WAF 50 4R . DD s : : : : : : : :
PN A 40 L/10a
() . 1| 76 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
" 1
(BEER)
WA 50 4 1| 81 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
XwIU
(haz%) 1] 1| 52| <003 | <0.03 | <0.04 | <0.04 <0.02 <0.02 | <0.02 | <0.02
(R3) AT e 77 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 | <0.02 | <0.02 | <0.02
HEFN 47 4F g
- D-D %l
x50 40 L/10a
(% H) YETE 65 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 <0.02 | <0.02 | <0.02
(k) 1| 1| 76 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 <0.02 | <0.02 | <0.02
R 47 A 88 | <0.03 | <0.03 | <0.04 | <0.04 | <0.02 <0.02 | <0.02 | <0.02
54 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
- - 1| 63 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
l/ ) N —
g}%ﬂ’ﬁf }7{.’ ]g{g;;;ub 75 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
. 2
T
Hngﬁﬁﬁ; 40\]%3}5%1 67 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
H = 1| 78 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008
88 | <0.001 | <0.001 | <0.001 | <0.001 | <0.0004 | <0.0004 | <0.0008|<0.0008

76




7l A R fE (mg/kg)
4 | EDRSE)
oy, VAN IS VAS vi I\ i
GRS 4y | PHI AT FEAZTATIRE
Gy BT ERAL) X% ) (H) Zik EHA Z4K Bk
FE i 4F fi & — — — —
f 5 e | CFME | e | CPME | RemiE | CVPIME | RoRfE | T
WBZ | TR 1| 237 | <0.002 | <0.002 | <0.002 | <0.002
(F&H#h) - D-D il
(RTRHR) 40 L/10a
THk 48 FEjE VEVE 1 | 206 | <0.002 | <0.002 | <0.002 | <0.002
MERS AFVAIFAYT 4=b 1 | 178 | <0.002 | <0.002 | <0.002 | <0.002
b - DD Jil
(FZHh)
(kD) 407,;@03
Tk 48 4EE Wit 1| 162 | <0.002 | <0.002 | <0.002 | <0.002
‘ 71 | <0.002 | <0.002 | <0.002 | <0.002
k= bk AFVAIFAYT £ 1
g 84 | <0.002 | <0.002 | <0.002 | <0.002
(& H#h) - D-D il
y(}giﬁg i 40%“%03 L | 68 | <0.002 | <0.002 | <0.002 | <0.002
= 73 | <0.002 | <0.002 | <0.002 | <0.002
, o L | 34| <0.002 | <0.002 | <0.002 | <0.002
29| TRV 75 | <0.002 | <0.002 | <0.002 | <0.002
(Fzh) + D-D Al
(TEH) 40 L/10a 71 | <0.002 | <0.002 | <0.002 | <0.002
ERk 49 1 N /3‘75 . . . .
F 49 R @ L1 g4 | <0.002 | <0.002 | <0.002 | <0.002
REONY | MFMIFHT -] 1| 197 | <0.001 | <0.001 | <0.001 | <0.001
(& Hh) + D-D Al
(BRAR) 40 L/10a
pk 54 4 T 1 | 243 | <0.001 | <0.001 | <0.001 | <0.001
& 1| 410 <0.001 | <0.001 | <0.001 | <0.001
(R )
() o
WaFn 57 4ppe| ATMAITAVT AL 1| 423 <0.001 | <0.001 | <0.001 | <0.001
- D-D Jh#
PS 50L/10a
(FE 1) VETE 1| 410 <0.017 | <0.017 | <0.017 | <0.017
EGHE
B 1 | 423 <0.017 | <0.017 | <0.017 | <0.017
WEFn 57 4EEE
Xy XY | AT T A 1| 176 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(F&H#h) - D-D il
(GRER) 40 1/10a 1| 86 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
HEFn 58 4R JE WETE . . . . . . . .
B ek 1| 94 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(g% - D-D i#l
(3 40 L/10a
W2Fn 59 4F e VETE 1 | 114 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
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7l A - R fE (mg/kg)
1EM 4, B E) | - -
s 17 T B g L El NI AT B N BT ES
GERsEe) | ARG PHI
o F |
(G HTERAL) ks s | e (H) Zik EHA Z4K Bk
eSS ff & s — — — —
i 51 BEfE | FHME | &AW | CFE | REE | Pl | ReE | M
Box 19 | -l 1 305 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 | <0.001 | <0.001
(F&Hh) - D-D 7 9
(fif2%) 40 L/10a
WAFN 60 4R e
AR 60 FE e 1 | 292 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
IEDIVAED| JFAIFFYT =D 1| 89 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 |<0.001
(bt 5% - D-D i 9
((3) 40 L/10a
WEFn 62 45 T 1| 72 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
FE=D AFIAIFYT b 1 | 112 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
() - D-D il 9
(%) 40 L/10a
BN 62 AR T 1 | 113 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(iz) 1| 76 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
i
. 2
URED) | yangogay7 b
S o A 1| 78 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
VRIS | p-D g
IS 40 L/10a
B VETE 1| 76 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
P&
(He) 2
SR AR R 1 78 <0.001 | <0.001 | <0.001 | <0.001 | <0.001 <0.001 | <0.001 | <0.001
WAL | MMIFAYT =] 1 | 292 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(FEHh) - D-D i :
(fi2%) 40 L/10a
SRR TAR B T 1| 239 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
nx AFVAIFAYT 4-b 1 | 182 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
(FEHh) - D-D i :
((38) 40 L/10a
Rk 2 AR BT 1 | 146 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
BN FFMAVFAYT %=
'Eli'i . - I |
E%%; 3]331%5] 2] 1| 138 <0.001 | <0.001 | <0.001 | <0.001
YRR 15 R W
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Al

R fE (mg/kg)

1EM 4, HHk Y &) - -
s B o L El NI AT B N AT RS
GERsEe) | ARG PHI
o Z | %
Gy BT ERAL) X% s | e (H) Zik EHA Z4K Bk
eSS i H& . — — — —
N el | PRI | RemdE | R | il | CESME | meEiE | FAE
!
&
(hiEx
() 1] 115 <0.001 | <0.001 | <0.001 | <0.001
pk 15 4EEE
2V
VFEYT R
452;)/;%\” 194 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
16.9 A 1 | 201 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
L1om 208 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
1
2V
VFEYT R
452;)/;% 201 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
) . 6.6 B 1 | 208 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
fziﬁf oy 215 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
i
(1) I
opk 18 4EEE
185 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
Hr A 1 | 192 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
RPN 199 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
+ D-D Al 1
40 L/10a
VETE 185 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
B 1 | 192 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001
199 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001 | <0.001

E) 7 — % NEBBRARMOLEITEREBRIMEIC<EfT LT,
2 FRARERAl, A AL 14 HEERERHT, B AR 21 H AT,
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AERE (PR 16 4R 7 H 1 BT IRA T FE R %25 0701015 75)
TH1HRIZE M@%ﬂ%%ﬁ@ﬂﬁ% Do T, THIREEIK OB EEHED KL
EZOWT: i ZeZASREHEMRES S 1 685 6 KUBEEE 1~6
Bin, WINWEORBRERE (I 34 FEAE SRS 370 &) O—#HZ2WIET 5
fF CERK 17 45 11 A 29 BARTRA S BE &5 499 5)

BRI 13- r7mnruaxy GmsAlD)  (CE204 1 A 22 H) :1,3D
Hifrags, —H AR

B AR M DV T (CERL 20 4F 3 H 3 AATIT A 7B A 38 R4 0303012
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2010 4, RAFK

DR 1,3- 7 mr Xy EHRAD CER22 41 A 156 HEGET) :1,3-D
B, —AR

IARC Monographs. Vol. 71 (1999)

ZEEE 1~3 B L O TS ICR T 5 R - 1,3-D Hiffrlaks. RaE
Dietz, F., et al. (1984). Non-protein sulfhydryl content and macromolecular
binding in rats and mice following administration of 1,3-dichloropropene. The
Toxicol., 4. Abstr. No. 586

Ghia, M., et al. (1993). Genotoxic activity of 1,3-dichloropropene in battery of
in vivo short-term tests. Toxicol. Appl. Pharmacol. 120, 120-125.

Kirchin, K. T.,et al. (1994). Dose-response relationship for rat liver DNA
damage caused by 49 rodent carcinogens. Toxicology 88, 31-49.

Watson, W. P., et al, (1987). Microbial Mutagenicity Studies With (9)-1,3-
Dichloropropene. Chem. Biol. Interactions. 61, 17-30.

Manfred, S., et al. (1998). 1,3-Dichloropropene Epoxides: Intermediates in
Bioactivation of the Promutagen 1,3-Dichloropropene. Chem. Res. Toxicol. 11,
1137-1144.

Kevekorde, S. T., et al. (1996). Genetoxicity of selected pesticides in the
mouse bonemarrow micronucleus test and in the sister-chromatid exchange
test with human lymphocytes in vitro. Toxicology Letters 89, 35-42.
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