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L

EHIEZ R LHITHHT~7 % 7 11| (CAS No. 76-44-8) |25\ T . JMPR, IPCS,
EU K OCKEDMT - 7234 2 BRI A SRR B 5T 2 3206 L 7=,

B ZERESRREMPFHES CIX, BRHIIZLZEMERHEIC 0 72 iid s T
BY ., ARNOFMILATEETH 5 &l L=,

P W BRAGRE X, BitENEmR (T v b UXE) | EENEG (T
WL X% | RS, watEEtE (Y ME~ T R) | BEEE (T AU
X) . BBAME (T MEO~TR) | BIE (T b, A X)) | EEE (T MK
VU HX) | BlamtSEoRBREE Ch 5,

KRB RN D, ~T X 7 vV RO 1 O 512 X 280, FITHRt (3T
A b, EEIEE, BARCR O REE) KON (HHRA AR & OFE it R )
WZEBO BTz,

ERIZE o TRIE E 2 2 BIEBMEITEEO b o T2,

~ U A% WD AMERRBR I 35\ TR & RS RN 2 D& B8 AR S EE O BN
NERD HNT-A ., FAERTFITEEFEEA D= XL 2 13E 2L . AAIOFARIZ S 7= E
EEHRETHILITARETH DL LB DI,

Z v b ERHWEEGERERIC W T, RIERBORD 23580 5 iz,

KRBT b e R R TR/ N E RO 5 By MEIE, A X & e 2 FEREME
R O MEFEE R 0.025 mg/kg (AH/H THH7=Z &b, THERILE L, RiEFtR
#0200 (FEzE : 10, fEAZE : 10, FHIICHWZRBREGED 0 Tl Z &1 K 280R
. 2) TERL720.00012 mg/kg RE/ H A — HEIE (TDI) E&E L7,

7k, ARBANIBERE - ARSI TR, BN TV T —ZBR5 T
L2 EmB, VAZEHBEREICIEW TS| SRt BEFROIEEIZE O L& LER D,



gz 0all

& ~TH 7 an
424, . heptachlor (ISO 44)

TUPAC
M4 : 1,4,5,6,7,8,8~7 X/ nnu-3a,4,7,7a7 b7t Ra-47- A% ) AT
54 1,4,5,6,7,8,8heptachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene

CAS (76-44-8)
4 1,4,5,6,7,88~7% 7 mnnr-3a4,7,7a-7 N7 & Ka-4,7- A% J-1HA T
Ve
94 1,4,5,6,7,8,8heptachloro-3a,4,7,7a-tetrahydro-4,7-methano-1 A-indene

C10H5Cl7

373.3

Cl

<L)

Cl

T B v TR BRAITH Y . GABA ZAMKITIER L, HROBEE) D
A 29 & CRBIERERT,

ENTOREFEET 1972 FIZIDSNTEBY, AUT 47U A MllEEAHED
B FEIEE DR E SAL TV D, 1986 FA LTI E DOFA K OBLEE OBIHNC BT 214



HROE R E W EICE S, B6E, WA, EABBHSh T o,



JMPR., IPCS. EU KUCKENT - Ioeill  O&EBF A4 55T, BEICEI T 2 =287
AR AZHE L7 (B 2~8) ,

HHEEMGRE [ .1 4] 1%, 4C TER LAY ULF [WC-~THrman) b
W, ) EAWTER I, HGTREIREE & ORI L TR 0 3 72 GE 1Tt
HEE (CEEHERE) DT X 7 a VR L2 (mg/kg XU pglg) R~ L7,
R 53 FRINEFR L ORI SERE R IR 1 KOV 2 [TR STV D,

k. AAHNCBNTL, BBAEEONEZFFMICHER TE RN DL o722 &
D, EIEREPFIESICBW L, SRR 2 a8 C & 7o BRAlE 2 R I AV 5
— 7. FEZR SRR R RBR AR IS oW T, Bl EICEE L UTHET SRS & .
FHMEC &R LR WAEIC X B LTz, 28 & L T#E LB RHZ > TIE, e
OFRRG DRI <SBEE > Lii#i LTz, 7o, SEERBRICB W COEFEHREN
ITONIZE I DAL S DLV, RHIEF TS TIIS R L7l SRl o
ool L e Lz,

Z v b GREEK OWCECAREA, MEE) 12 12 BRIEET (A : 30~35 ppm) #%5- L.
D%, xRN E 12 BREERE L <, BRNEMRBRN T SN, (B2,
3. 4)

R 1135 51% 2~4 BOREMI ChRETH O . FFIR. B O A CII KR E
Tholz, ~7 %7 VO L3 S e hhoTi,

HEZ v T, 5% 2~8 BRI O 1 ORENEFIRIBIZEL
Z Dk, *REEHC X 281F 6 HAIZIT T OREIIMHIBRLIT & 72 o7z,
7~ T, IBITOREW 1 ORFENE L 2 WBLRRET ~ L0 b EiRE
THoT=id, AMBEEHC X 26F 8 EBICITMEBAU T E/eo7-, (B2, 3,
6)

ANTH T AN OFREIZIY | BN EEE TH 2R T IR S,
M2, 3)

7w b GRECRB, —HERE2 L) (2, UC-~T7' X 7 m/bz Bl (]9 0.05
mg/kg (FE) &5 LT, BWRPuE iR =i S e,
Mg, AN K OV OO T DO~T 2 7 v v R OBE T G ORE XV |



BIE D> B OWIN AR STz,

5% 10 HE T 60%TAR 23 #H1Z, 6%TAR 23 RFIZHEN S 472,

#wHIZIIA~TZ 7 a v 262%TRR, e & L C 128 18.1%TRR, I 7
19.5%TRR. M2 17.5%TRR. VA 3.5%TRR 23388 b7,

KRB IA~T Z 7 o SRS 1 AERT K E, T, MERTIVICES
RN HEE SN, (BH2, 3, 4)

Z v b GREE, MR OVEECAR]) 12, UC-~T' & 7 a L &GN (K 2 mg/kg
RE) &5 LT, EiRPEaG R e ST,

$54% 10 H T, 45~55%TAR H#EHIZ, 8~9%TAR A JRHAICHEM 7,
REW 1 DERNERIZ TN H T H AGBE R AGE L TWD Z ERRBRENT-,
(& 4)

1

UHE GREEAH], BE1PD) (1 UC TESR LI 7 + T8 7 oL BEEREN
(0.8 mg/kg KH) #5 LT, #ENEMRBRAFE_ SN, £, v¥F Gk
FEAREH, HE2PC) (20, 2. 4, 5, 9 KO 11 A ICKERMREIEN (0.8 mg/kg ()
BeH U, &b 7 ROV 13 kI &%, MR EREENHE SN, (R4

H[a# 5 19 Lfv’x‘@ﬂ?ﬂ}ﬁ&(ﬁﬂﬁﬂﬁ D25 & (0.6 pglg) RO LIV, £
DA ORI IR ITTRD B - T,

PG T KOV 13 % DOWT U T b | ARk PRI X, NENHERe AT
>ENE> P ONEIZ o7z, (B 4)

RAINZT & bATZ 7 vl s g, 4 MO RO bivlz, #E
OREELFE SR> 7203, GC-MS i L0 BRLAIiER b2 2T, Gk
MOMAERE LTHRttS Nz Z v sz, (B4

HURREDIZ & A 13RI HRE STz, Be 5% OHEIERENIT 10 Th - 7=,
(2R 4)

1 ~T X aLONFEREETH S el-(1R*,1aS*,2S* 3R*,3aR*,4S* 5aR*,5bR*,65%)-1,3,4,5,5,5a,6-
Heptachlorooctahydro-1,2,4-metheno-1H-cyclobutalcdlpentalene %73, (LA FREL)
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A X GREKLOVEHECARA, ) 12, 1~3 mg/kg (A T 12~18 AR E LT, #
MR PN E R ER 23 FEHE X A7z,

R 1 DR TR AL, NEIFHIRE (mgl/g) /EFFIRE (mg/g) H»
bR SN AR O FEEIX 22 Th-7-, (B2, 3, 4)

EHF VY R L OVEEAR) (2 UC-~TZ 7 vl Z BEEEAN (1.64 mg/kg
RHE) &5 LT, BhNEmRRpERs Nz, (SR 4)

#1523 A%IZEB1T 2 BRI ORSSREIRE TR 1 pg/g Th o7z,
BRI OB & b LT, A OV g OB 5 A< P TI 6.3
FHRRE CTh o7z, MIBNOHR T, SOIURRETH-Z, (BH4)

B 51% 21 H T 34%TAR 23 Ei X 7=, 66%TRR 23 RH1Z. 33%TRR N#E
RSN, (B 4)

WHLE VY (RHLOVCERE) |2 UC-~7 % 7 t L& I (2 malkg (K.
BESEEC : R $25 LT, SRR NG S,

BE5 21 BRICH 2 BRI H ORI AL 9.5 pglg TV . IFIR OVAm
ORI IEIL 4.3~ 4.8 (HEMRE. FHAR I (0.1 uglg KT ThHoTe,
BEICERIINE 115 A Chotn, (B 4)

in vitro

7w PR hOIFR 7 v Y — 5% FW = in vitro 38 BRIN 3206 S -,

Ty hI 7Y —ATIL 2 RREILINICA~T Z 7 1 )LD 95%TAR LU E23RE S 4.
R I8 85.8% TAR RO HNT-, B FI 7 8 Y —A T 31%TAR M S, 1
2N 20.4%TAR Af% L 7=,

ZOMORFME LT, B I 7 m Y —ARIZEWTIN 5%, T2 4.8% K& OV
N 0.1%Bd LTz, (B3, 4)

22U GRFE R OWEECRR) (ZHRRT & O EREART TR (181 B M) 1REF (5K : 0,
6.25. 12.5 X125 ppm) &5 LT, MefFmiE kB m 320 S iz,

11



REEMOFETE R, 0. 6.25. 12.5 XX 25 ppm &EGRETENZEN 0, 8, 67 KN

100% T - T2, WEMW O ALFERIZIZ 12.5 KOV 25 ppm 5 HE TRENRD H v,
6.25 X TN 12.5 ppm & G5-HEZIBWT, FrAERIZEB T 28 1 OREIZENZER
0.9 X TV3.1 pgl/g TH Y MEEEFEIRIZ L 2 REW N O WEMW~DBATH/RE ST,
(ZHE 3, 4)

WEZ > MZERBWT, 3, ik, BB LA ORISR bivie~T7' % 7 v L kY
R 1 OPEREEIL, ~T & 7 o L OFEGREIZHE] LTV s,

7 v NEEW ORI~ Z 7 vV iER S e o Ty, R 1 3 E-&
(IR U7 IR EE TR, M, g, Aot Sz, (B 8)

AT T a TR CRE IS S, T OFEN L0 ZEIC R L
7=, (ZH5)

TN L XCA~T & 7 a)UiHl (BRI aAE - RB) % 1,500 glha TOPEL
T, TR TE A ERER A T S 7,
PR 151 HIRICAT 2 7 a L KOG 1 B oz, (ZH6)

AT Z 7 v VTERAEY G ROV T, oY Lo S, DY)
I ~DFRIRRD DIV o T, WIEE L2 W ARERICE W T O o I
NSz, (BHb)

MEME PSRN TR, K EDRISIZ XV 53 T OV 8D 535 T I 0 S
hic, SH3)

AT Z T ) IBRER OAWFERERINC L 0 S 1 ~SRE., S HITHi
X X35 XU IS ng-, ~7 % 7 o)Lk OZF OS5 iIRERICRBWTE
WA, FERBENE, HIE~OEEMEZ T Z VRSN, &7

DV NEELOFEE 0~7.5cm (2T X 7 o)L iiEM BERH) LT, g
TETARER N I S T,

12



F2JE 0~23cm (Z81) B J- i 336~551 H TH Y | 7ofift) 1 OF% R 1 TALHE
% 1ETHEINL, A% 2~4.5 £ CIEK 0.01 mg/kg THEEICHERS LT,

SR 1 2 W TEBRANERERIC IV T BERIZI 1T 2 R D53 1T O-0301%
¥5~6 A ThHh-oT-, ST

WA (ME LK ORE) ([CX AT 27 a)W3nim 1IZaRE i,

T 57w TOMKGIE K D0 L DR, & DRBAMIZ LD TR F v
RTINS D8, O EM ORI KLV ~T 2 7 avinb gy
RV 2T, TOBRBIL ST VI IR DRI LV oS ns B2 5
Nic, ONTEESMRERE TH D, T TIE DOARE T OARNRIFITEE %
LEZLN, (BH6, 8)

TR EEEE + N O T2 WV ERIRRE D T8 7 2B W T, ~F 7 an
WIIEBEINE AR L2, ~T7 X 7 V3dEkIEETH Y . HERE OB ZED
HNAHT EMDL, THBITHNEE A ZLIIEZEZ DN )oT-, (BT7)

AT Z 7 vE KB TEDITIKRG RS I, 53 & Lo TSRk
WA L0 S FE DN R LT, 534 T O AL R FHE 3 rh oD 2 g oD —
DEEBEZLNTL, £, N I DO I~ bRO b, (B 6)

IR Y EREE-T % ) —L (99:1) O~ TZ 7 v L O4EEIE, 0.77 ¥ (pH
45) . 0.621 (pH5) . 0.62:H (pH6) . 0.643 (pH7) &100.43:H (pH 8)
Thol, (HH3)

NI LT N ORI IO RROG 23204 < . KB CERDEO T 5
EEBEZDNIZ, ~TZ T aNDINIRE, FEFRLE THEWIEEO WTREMS &
D74 IANTZ T ThHhoT,

ZONRROSIE, AEMIASER E TR IS LB A LN, (B3, 4)

AT 2T IR EKZERIN L, =i T Kot OISR« A8) 2
5 UK iR 32k S i,

13



AT H T aVONEINE 3.5 HTHY, it 1 KOS ni-, MRS 48
BlzBIT 250%. I23K 60%., 1235 40% Tdh -7~

TR (pH7.3~8) K OZEE/KF O 1 O L 4 F ETH -T2, (&
e 4)

i%ﬁ@mf&ﬁuw®¥ﬁ%iwwﬂ#ﬂ?&ot(%%6 1976 4F)
BT 5 LHFRREFERCIX, BN 2 FETH Y, HH 14 %o LB\ T
%@mSMtoit\ﬁ M C BT 2 ~T7 % 7 a L ORI L 0 B2 VR
e X7z,

KENCBWT, ~F X 7 a/L% 3,400 g ai/ha 116,700 g ai/ha TRUE L 7=+
HONT 5 7 )V RO 1 OAFHRE REITAEL 4 70 A % TEE40.21~0.40
mg/kg & 0.49~3.61 mg/kg, £7-, 1 4 TlL 0.18~0.32 mg/kg & 0.63~2.24
mgkg Th-olz, (BHE6, 8)

FO. B, WA AWT, AT E 7 a VR ORI 1 2O L LT-EY
% AR FEE S ATz, R 7 AR K OMLER & X, BN OGSk 5 &
HEAVERCIE, AEATHT RO IAEAT T ERRIZ 2,000 g ai/ha, BHERE 712092 B -ALEEC
1% 30~45g ai/100kg Fli - CTd 5, FERITHIAK 3 IR TV D,

AT B 7 )V R OREM 1 OFRKRFEREEIL. ~A Ty 7 (0x9) @ 0.05 K
0.11 mg/kg, AIEBERICEIT DRKRERMIEIL b~ MIBIT 5 0.04 % 10.02 mgkg T
bHoT, (W5, 8)

Bz~ H 7 o )V E24ER] 5,600 g aitha T 5 4E[ELER U 7=, e LERBHAR 5 4
BIZBIT D HERO~T & 7 o KO 1 OEEHRREIREIL 0.78 mglkg TH
STz, HFLEERR ICIHE S LT IZ A CARIZEB T 5~T7 % 7 a VEOMGE T o6
FHERIRIE1T 0.36 mg/kg THHTZ, (B 8)

HElo A~ % 7 a )L &4ER] 5,600 g ai/ha T 5 EMALEL L7z, BFLER 5 42512
BB R OA~T X 7 v O 1 OG R EIEE L 0.70 mgkg Th -7,
HGTALER 5 AR I HEE, IUHE L7z A CATO~T & 7 a )V RO 1 O&3H7%
HIEEE X 0.413 mg/kg ThH - 7=,
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F7o. NTHF 7% 28000 g aiha T 1 [EALE 10 %IR8 5 HEHEF O~
&7 v KOG T O FHERERIREIL 0.719 mglkg TH Y | INFE L 721
AHRDONT B 7 a VRO 1 OAFHREIREIL 0.228 mglkg ThoT-, (B
8)

WEEHICA~7 % 7 o V8K %2 0, 56, 112 X 224 kgha TR L7-, 4LF 15
FE OB CET SBEKRGICA~T X 7 a VTR S e o =28, a1 0
0.067~0.237 mg/kg i &=, (= 6)

FLFE CREMR OSEEA) (c~7' ¥ 27 vl % 3 mg/kg (KE T 14 AR OBE L
T, FF R OFLRLS T O FE R I EE N HIE S iz,

NI B v TR EBES% 51 B E TR Ui, R 1 OREITRK
1.8 uglg £ TEF L, ZOREIANZ —IEHHOREE 44 pg/g (2% L=, (B 5)

4 CRR KR OBEHCR) (o~ % 7 v 8 MRET (5K : 0.5~2.0 mg/4+/H)
Be5-LC, TEIRERRT OREHY T OFRBIIRE D HIE S iz,
NIRRT O T OIEEIL 0.1 pg/lg RiiTh-7=, (B 6)

/
HA GREEARH], —#E% 2 90) 1220 HREHREE [(~7"% 7 v v T OIREY
(GEAAH) : 5 KOV 10 ppm] #5 LT, HAAFOREBRENHIE ST,
b 3 AR DI oREY T Of/NEEEIL, 5 ppm BE5RETENTH
0.26 K11 0.34 pg/g. 10 ppm H5HETIL 0.23 £ TN0.65 ug/lg Th-o7-, &5 15 H
BOBKNIREIL 5 LT 10 ppm & GHETENZI 0.63 )10 0.80 pglg IO 1.51
KN1.66 uglg Tho7-, (& 5)

/
W GR#E : RBA, 4% 28 BH) (T 98 HRNRER [(~7'% 7 v Vi 1 OIREY
(REAH : A8 0 &X10.16 ppm] 5L T, BRI OEREIEENHIE S L7z,
BGREDORNATR O T OFEEEIL 0.017~0.020 pglg TH Y . xtIREEOIEN T
12 0.004~0.007 pglg BBH LNz, (BRI S8)

/
A GREE : ABA. 10 §H) (ZIREE [~T7' % 7 vV 1 OIREY) (BREL

15



AR 0.4 ppm] #5 LT, BN OBIRENIE S,
NEWGTR DR RKIREETT 1.53 uglg T o7z, (M 8)

/

LA CRIEAR OUESL : RBA) (2 30 HIFREE [~ % 7 v Vi 1 OIREGY (R
A REA)  :0.045. 0.086 & Tr0.160 ppm] 5L T, FLiH OFEEIEE N HIE
STz,

FLt R O EIREN R 5% 18~24 HIZFERH b, FHIREIL 0.045, 0.086 KN
0.160 ppm #H5GHETEL4 0.013, 0.026 KX 0.049 pg/g TH o7z, *HBREHEHS
B, JREIIAHICE U, 13 M CHEEBRENRA B Lz, (BH8)

FLABE GR¥E : R, 10 88) (21U 1 %2 28 HREHEET (&M 1 1 0.005 &0 0.02
ppm) 5L T, I OFRREIREINHIE S 7,

e 5. 28 H& DL OMEH 1 OIREEIX, 0.005 XN 0.02 ppm HHRETENE
310.0027 & 1r0.0043 pglg ThHo7z, (B 8)

=T Y GREELOMPIEL - RB) (2% 8 W (FIA : 0.01, 0.03, 0.1 &
0.3 ppm) #5- LT, BRI ORBRIREDHIE S 7,

HERRERR R OFRREIREE 1 3] 2 M CRERIZEM L, 0%, fafthRED 5
EOPRE TEFIRIEICE Lz, BHKTH 4l CHEREBENS 12 128 L, (&
% 6)

—EEEEER I Z OV TR, 2R LB BHIRL R 2o T,

T Z 7 aVERE Tz At R R 32 S s, AERIEER LIRS AT
50

1
] LDso (mg/kg {AH)
X
P R E)L7 p | i
Z v b GREARH) 60~142V
e qn|
Z v b GREHEARH) 100 162

16



7 v b GRHAHA) 80~90V
Z v b GREEAH) 40 -
7w b GRHEAH) 71 —
~ A GRit ) 702
~ U xRt AH) 682
INDAL— (RAFA) 1002
EAEY b GRERH) 1162
U GRA) 80~902
=U U GREEARH) 63 —
Z v b GREEAH) 195 250
(29573
7 v & GREEAH) 1192
fEREN 7w b GREEAH) 272
FRA ~ U A (RiEAH) 402

— B LT ERNCRRE N o T,
1) ZER UG RN IR OB TR S vz,
2) R LT-ERHIMERNC OW TR 2D o T,

AT LT a )V OBMEFEMEORERIERIE, IREEOMRT, Rk, A GEEGH &
O XS — o DB Th > T2, IWERERIMRA I, EERITFFEENTE D 51
7=, (B2, 5, 6)

T 5w )L O O TR T S T fERIIR 2 IR ES TV D,
(M2, 3, 4. 5, 6, 8)

2
&5 - LDso (mg/kg 1K) . S
os Rt HhiyFf m | i BIE SUTIEIR
I 7 v b GREAH) 34~88V —
]
I ~ A (RAFEAH) 32~48 — —

17



i} 7 v b GRHEAH) >4,600 >4,600 —

M| Fvk GRERD) - 41302%; -

\% 7> b GReAH) >4,600 >4,600 —

VI 7w b GRHEAH) >4,600 >4,600 —

VI 7w b GRHEAH) — >10,200 —

VI 7 v b GRHEAH) >4,600 >4,600
e R 102 -
R I U GREARET) 5~102 iR PR

— R LB EHI #7207,
1) IR UG RHCMERER IR ORI CRid S vz,
2) IR L = EEHIERNC DWW TR 2 o 72,

Fischer 7 > & (—#tf 8 JT) & V- HiE@RA#E 0 (K - 7, 23, 69 KT 129
mg/kg (KEE) BeHIZ K 2 BMARi dE iR 3 Skt S A7z,

A ECH NSy aWAT Ny

ITEN N OB K F T A i e R T 5 4 B ICieR & 72 0 | BB TEZR L
%24 FFfigIC BBl ST, (B 3)

(R« RISt~ 2 R K OB B A EIERRBR I - W CTIEB IR LI EBHI LN 72 7

>77,

14

Fischer 7 v ~ (—#fME 8 VL) Z W =gwdle 0 (BIK : 0, 2 XUV 7T mglkg &
H/H) BEIZX 5 14 HREEEEMEEMRER G ST,

2 mglkg RE/H&EGRED 2 JCE N7 mg/kg (KE/H &SRO TOLELFEMY) (T
VC) (PRI R ASGRO Hivtz, F72. 2 KON 7 mg/kg (KE/HEGHEET, FFEED
HENN R OV i B B DD D358 BT,

ARFBRIZIBU T, 2 melkg (KEE/ H LA EO$57E CHHMARAE R K O B &1 N
RO HLNIZDT, HWEEREIT 2 mgkeg KB/ ARG THL EEZ DNz, (B 3)
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30 /

ICR U A (—HEMERE 10 VC) ZHWZIREE (7' 7 v viiEw 1 OREY

(25:75) : 1, 5. 10, 25 U 50 ppm) #5282 30 H HALAMERENERERD 520
Iz,

25 ppm FEHEDOME 1 P, 50 ppm HEHEDHE 9 VE &L O 8 PE/NSET L7~ 10 ppm
DITHERETIISE IO b e o T2,

IREE N OMBEE BT G & B O] CRREE 72 2213580 b o 7z,

BHETREOHRTIX, 10 ppm L EFRGHET, NEEREARRIL A1 S R
PO BAVTC, 50 ppm #GHEHE 16 (BFEW) CHEROBEEZREN CREEE
¥):1.69 g, 50 ppm 58 1 4.00 g) 23, 25 ppm FGHEMETITHEEHEMN G
Bf:1.69g. 25 ppm & GHRE : 4.35g) DD LT,

5 ppm LI GEEORE N O 10 ppm LL_E# GEEOMED s B AR 23V T
PSHERE RS B AR A 1 5 /NBE RO K OV R R FRERRAE R SGR D BTz, T D9
ORI ERAERI T o 7205, JRBLERRET RO AL I35d STy,

KABRIZHB W, 5 ppm LA ERGEEOHE O 10 ppm LA ERE SREOMECHT /AR
KPRBOHNT=D T, MEEEEIIHET 1 ppm (0.13 mg/kg KE/H) M OWET 5 ppm

(0.756 mg/kg (KH/H2) ThoHEBZEx LNz, (B2, 3)

14

Fischer 7 v & (—#fE 8 VT) Z HWooliilfen (JRK : 2, 7. 23 X TF 69 mg/kg
KE/H) H5ICL 5 14 A EMER SRR i S 7z,

23 O 69 mglkg R/ A& GREOEEY D B G5-HIRPIZSET L, 7 mglkg (KH/
HEGHED 1 LR G ERICHET L,

FRAAEEGIZ X0 ATEVZE (L, R & OV R R~ OB T b,

AR T, 7 mg/kg RE/ A GHETRT RO N/ T, Mt Tt
T2mgkgAH/HEZ 2 b, (ZH3)

140/260 3

T v b GR¥EAR, 25269 V8) & HW=IREE (5 : 40, 45 X1V 60 ppm.
R 1 : 35, 40 KN 45 ppm, ~7' % 7 o)V 1 OIREY (75:25) : 40,
45 }; ¥ 60 ppm) G2 X5 260 HEHEMEFEMRBRNE RSN, —H D07 v ME
140 HR#& 5%, <tIRATELZ KGR L ChicR 120 HIH ORE R e S 7z,

140 HEPBeE%, SRR 7 FIBR 2 2558 DAV A3, st IREEHZZ Tt g
ZRIEEE L, 120 HREER &R TR ZE DT b v WMEEREDNE B

2 STERIZ LD SEEMED SR DB TR (BHR9)
3 MRk L BT R OBIRETF A2 Z L DR EBER L LT,
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HEANL Tz, [ L7 BEEid~7 % 7 e VRGN R B S <. IRWTAT X T
2 UIREH) LIREWHRGEE, R 1 BEHDIETH T,
260 HMEGHEO DT v b CIEsAAg 2 R 2 SN 2 C/NEELD O FFARAE 4
R 22k U, MRz I S < @B ETH Y | MR SR Ch - 72,
AR ZE 8 EE L o727 » b Clk, BIRBEE S OMBE TN LT, T
I—)LT X U, IR PR OV I M OS2 b 2358 e BTz, (B 2,
5. 8)

200 4

Z v b GREEARBH, —BEIE 10 PR OME 20 PE) 2 V7= (IR : 0. 5. 50
J V100 ppm) 512X % 200 H A2 ERERMRER D S S 47z,

50 & TN 100 ppm 5 Tl 510 B £ TIZEEMSE LT L7z, SETHTIT I,
MR FLHEDFT RSEER B, FHEET LT,

5 ppm HHHETIX, 5 50 H £ TITERMZ2 BE IO LR oo, £h
VAN S TUHE | PR AT B OVRRGE RO 23 58D & FUIE 2 LR ONHE 1 PU2SFETS L 7=,
F 7o, FREHAR SR T, FRAAR A2 M QN B R A~ D HER L 2338
niz, (=8

8 5

Z v b GRHEARE], —BEER 10 PB) &2 AW 2iReE (R : 0, 5 V10 ppm,
DDT : 10 ppm) #&5IZX 5 8/ H MHEMEFEMER R 52 S 47z,

~T K 71010 ppm FHEHZBW T, FHIAOBE/MEL 'S har RU T
DOYEIMMBFRD BT, DDT BeGREC AN CThH -T2, ~T7' % 7 a2/ 5 ppm #
HRETIE, 10 ppm & GEEOMMBRE O b E R L, FmET 2 2 7V {eamic &
DR SNDAFEMIE & XA OB 2 AR ChH -T2, (R 2. 8)

24 / 6

SD 7 v b (—FfME 25 DU, xfHEEEME 54 VC) Z2 I WTZIREE (~T7 % 7 a v
IDEAY (3:1) :5. 7.5, 10 XN 12.5 ppm. FHMEEIEITIER 3 2H) &5
(2L D 24 > A 1EMETEMRRER DN I S Tz, FFIROFMERRFRE A 5 LN 19 2 H 1250
iz,

4 50 K OY 100 ppm #GHECTEREMINIEL L, BAKHAE TR AR b, Bk s AEOBREZHM

a

AR LINHSEERE LT,
A OO SEE R L LT,
A OO SEE R L LT,
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3 24

55 (ppm) 5 7.5 10 12.5
SRR AR B
(mg/kg Wiy ) | EEE | 0.25 0.375 0.5 0.625

12.5ppm BEGHET, FETROEENNFRD H vz GRHFFRRE : 21%, 12.5ppm & G-7f :
50%) .

(REFIINA~DOEEIIZED Lo T-,

Flg MR 13RO B 72 o 7o v /NEHL R FAEAE K AS 7.5 ppm PL R
ERCRO LN, (B2, 7)

60

E—27 VR (—RERE 2 PE, M 3 VC) & HWZIREE (R 1 - 0. 0.5, 2.5, 5.0
N ON7.5 ppm) BHIZ LS 60 M @M RS FEME S ATz,

WLITRO Lo Tz,

5.0 ppm UL BB GHECIHEEOEMNNTRD B, 7.5 ppm HHHEED I E &3kt
REEORK 2 5 ThH o7z,

JFDZEMEDS 7.5 ppm FEHHED 1 PLTRO LT,

ARERICIB W T, 5.0 ppm UL EOBGRETIHEEOEINNED HiLl-D T, 5
P&, 2.5 ppm (0.06 mg/kg (AE/H) ThoH B2 b, (B2, 4, 5. 7)

2
E— VR (—HEMERESS 4 V8) A RWIREE (B T 20, 1, 3, 5. 7 &Tr10
ppm) 51T K 5 2 EMIENEEMRERD E i S iz, &5 2 FHICEE 2 LA &%
L. 70 2 VT3t PRERIORRERIZ X 5 6 H>H REE R A3 50 S vz,
B GHETRO b mET RIEE 4 ITRES TV 5,
IR BV o T2,
REE N OB SRR IR B LR T2,
MR K ORI\ T, BIIED o T2,
AABRICIBNT, 3 ppm DL EOFGHEMERE T, FHMIaIER &Y ALP fE M
ERO HILTZD T, MEEMERIT 1 ppm (0.025 mg/kg (KE/H) TH D EE 2 Hivl,
(S 2, 3. 4)
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2

51 i3 i3
10 ppm « Alb KX ONTP OAED 72350 « Alb K ONTP O 728
- JTEEHEN - JHEEHN
7 ppm Pl E - ALT 5/ - ALT ¥m
5 ppm
3 ppm Ll L - ALP 500 - ALP ¥8n
« T INZEHLOEAAEE O AR |- T/ NEE A ORI M O AR A AR
KL OZERu b S OVZE Rk
- AT E OBRIERLIR L, | IR E OFSHIEERLIRE, < B
< b0 T ARREME 0 7T ARRENE
1 ppm GBI P TR L
110 /

Carworth Farms 7 v  (—HEHELES 20 L) 2 W26 (54 : 0. 1.5, 3.0,
5.0, 7.0 2OV 10 ppm. ‘F¥RRREREILER 5 BH) &5 X5 110 B IEMEERE
FEDS AAEDFE RIS FEfE S V7, JRERAARR AR A L, O, TN, b, L R,
B, FRMR M ORI A kG2 33 S 7z,

5 110
£ 57 (ppm) 15 3.0 5.0 7.0 10
RSl JUNEINE
(mglkg hgyp) | WEEE | 0074 015 ) 025 0.35 05

FELHR, REMOEE~OKLE, BaEEOZ( N iR FrIHRa (RBC.
Hb, WBC, HMEKESH) (THEITGRO DTz,

ARG L0 . SN U7 BRI IR0 biviero Tz,
PR AR A I T, 7.0 ppm & GEEOME 6/16 5] KL O 3/18 i, F7-,
10 ppm BHHEDOHE 2/12 1] K OME 9/16 BT, /NEHLRF OIFHIFEAER, AiRE D

B AL, AR R O JE R E 2 DR 22 IR 28 3380 D LT,

AFABRIZIUV T, 5.0 ppm $&GFET/INE L OPET IR R M O B RERL oD &30
RIEZDOIFIIRZA, FFLLEERNARO b0 T, MEARIL 3.0 ppm (0.15
mg/kg KEH/H) ThHhdHEBZ LN, BORAMITRD 2o Te, (B2, 7)

224 7

Z v b GREEAR, —BEERES 25 P8) %2 FAW-IREE (& I 2 0, 100, 250,
500, 1,000 KO} 2,000 ppm) #&5-12 XK % 224 HEEMEHEH AR EG Iz, £
72, #5110 HZICK & G BME 3 LA RN, R G- EREOIE L 22l S8, ZHH

7 BT L DEME R OVESERE DB 2 Fist L TR Y BB AR TR WEEIN RO - 0%
EEEE LT,

22



RE~D B RF STz,

i, BEELX U TRITINTNORGHICEWTHRENRRD biRnol,
2,000 ppm BERICBWT, BE~ORIEMEDFHI (produced intestinal
irritation) 7235 Hiv, BRIKERGORENE 2 b,

PRI ERR A T, 2,000 ppm $GHEOME 1 LA T 500 ppm $&EGHEORE 1 L THF
AfafE, F£72. 100 ppm BGHEOME 1 VL CTH FIRESEFRD b,
FHARPRER AR A Cld. 1,000 K TN 2,000 ppm $5¢- 55D gl ZHRFE 5> & FHFREE OF
e E FERL OO JEIARAE D Z8D B AL, [AIFT i 500 ppm LU R O F 53 & xEREED—E o
Y CHRO DIz, AR RERD Ve, il G & o BEE I Tl s
7,

ik\wfﬂ@&ﬁifﬁﬁﬁxW@ﬁﬁ&ﬁWExﬁﬁﬁ@$ﬁ$&Uﬁﬁﬁ
WEIIRD LNRoT,  (BHES)

80 8

Osborne-Mendel 7 v b (—REMERES: 50 DT, StRBREMERESS 10 DT, 7 — Lt ERE
MERES 60 V) Z H=IREE (JFR9 « Ik ; 38.9 TN 77.9 ppm. W ; 25.7 & (X 51.3
ppm) 052 3% 80 BT A AMRRER A ol S ATz, R T % 30 il OB
MR E ST,

e B G REC, SR SRITEDRIENINTE D BTz,

%ﬁ%&%ﬁ%fﬁﬁ%ﬁ@ﬁ&ﬁ%@%ﬂt# FGAE T HITIT IREE & D7

mu E8)) E"ﬂfoﬁﬁ") 7Lx_o

r@ﬁM%%#E;%wf % < DRIENE, MM K OBEFEME DIFRZE R H
7oy, FABE ISR L FRE CTh o7,

R AR A e R R g M OF C BRI O R ABEE 133 6 (IR STV D,
JRHE e OVER %5 e FOPRAR A e R s S 3 A = 2 L, BRAR C A 23
HEIZHD Lz, JMPR KON IPCS TIIAGBRIZIZ AR B 0 R AT
Ml CE ool LTEBY, BRMEAZESEIEGMFHESILIZ OHIW 23 L
7oo FFEEIIZRD bRoTz, (B2, 3, 4. 7)

8 FEHREHDZOSEGE L L,
9 ~7HZ7uj:73%, trans-chlordane : 18%. cis-chlordane : 2% (Z/E 2) .

10

T AN SN T OIREIRE 2 AEZ(LICADE T3 RIAT L, R EF#R G ENEH &
iz,
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6

PRI I i3
58V (ppm) 0 38.9 77.9 0 25.7 51.3
FRRR AR A B Rz ki 14/38
i 1/8 9/38 3/38 1/9 3/43 (<0.001)
3/38
e SR — — —
FREDR AR C b s 3/9 7/43 (9<0.05)
1) FEE e E AR

—  BRUIZEBHIRHEN 2o T

18 /
ICR v A (—BEMERES 100 DT, PR & RRE 10 P0) 2 FAW2iRE (N7 7 nm
zwﬁﬂ%I@@ ¥ (25:75) :0. 1.0, 5.0 %10 10.0 ppm) 52K D 18 72H 3
AR FEfE S ATz, Bttt FREE  (—HRMERESS 100 P8) & LT, 2-7 & F 72
/7wﬁvyﬁ@@(%omm)&ﬁéﬂto
g K OSRE EPEIRZE O RS AE B 1338 T IR S LTV 5,
50Wmuikﬁﬁm10mmm&ﬁﬁ%&@%ﬁﬁ%ﬁﬁféﬁﬁwﬁ@ﬁw
RO LIV, RE N O E~DOFEIIZRD b ho T,
5.0 ppm VA B S REMERE CIFEEOBMMATRD S, WTNOKRSFIIBW T,
FHAIEAE R DT AAEE OB ZED iz,
KEENLRFET T 2 —OFHMIZE BT L 2 IR O B0 M A O FREEAE
NI S AU, EORER. ISR OR A I IIHEHARICA BRI b i
2o T2, 10 ppm FGHEMERE T, IR & REETER A BT O ABEE TR
LN BN BT,
Kﬁ& ZHW T, 1.0 ppm LA EEGHECTIFHIFEAR IR % AE BRI AFR D BTz
DT, HEEMEEIX 1ppm (0.15 mg/kg (KE/H1Y) K Tho B 6N, (SH
2. 3, 4)

7 12
PRI A ki3
BHE (ks 78
0 1 5 10 " . 0 1 5 10 " .

(ppm) K RERE P piiziea
ARl 1/59 2/66 2/66 1/73 5/58 1/74 1/65 1/65 4/52 5/75
JEAm g
K OVFEHER 2/59 4/66 4/66 | 27/73* 9/58 1/74 3/65 3/65 16/52* 13/75

PR

* p<0.001

11 SCHRICHSS < SEAMED B sReO TR AR E (BHR9) .
12 KEESBZET 7 2 —SHBIEAZRAE L TRONIRRTH D, (B2 LTV3)
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80
B6C3F1 ~ 7 A (—HEMERER 50 L) % FIV7-IRAE (K13 1 ; 6 TN 14 ppm,
M 2 9 TN 18 ppm, FRIREAERGE « M ; 59 0.9 LTV 2.1 mg/kg (KH/H, M 5 K9
1.4 KX 2.7 mglkg {RHE/H) 148502 X % 80 BTN AMRBR N i S -, &5
AT, *HIREEIORGERIC X 5 10 @8R o[ IR 2 i < iz,

Be 4% 90 WIC BT DAEFRIL, B HRENORRRE S bz, JET 70%, T 60%
Tl

(RE~DFE mwghﬁ#oto

JHFABRwIE K USRS EMEIRZS DI AEBEL IR 8 IR SN TV D,

*..iﬂ%7ﬁTlH@ﬁﬁ§Ex & 2 FFNR o o3 BRAR i 7 O R A OO PR REA
MFERE S AV, EORER, IR OF A IR iR & OSSEitERZE D&
FPRABEE I, GBI EO A THREIFRICARIEM L., (B3R 2, 38, 4,
7)

8
PR JAi ifiq
52 (ppm) 0 6 14 0 9 18
iR ik 2/19 3/45 2/45 0/10 0/44 2/42
FF g M OF 24/45 21/42
P—— 5/19 14/45 ($=0.042)" 1/10 3/44 (=0.022)"

1) {EHARED Armitage 7 A MC X DHERIE

24
C3H ~ 7 A& (—REMERES 100 IT) Z FAWZIRET (5K : 0 208 10 ppm., U
I :10 ppm. MAEEEE : 0 1.5 mgkg RE/H., W1 : 1.5 mgkg (AH/
A) B5IT XD 24 > H R AMRRERD it S A7z,

AEAFHRIIKRTIREE T 50%, ~7'% 7 v VB HHET 30% & UM 1 & 58T 9.5%
ThHoT,

PRI Je OSREEMEIR A OB ITER 9 IR TV D,
*..iﬂ%TﬁTlH@ﬁﬁéﬁx & o THF DI BLAAR 7 A0k A OO FF R
INFERES I, EORER, ~TF 7 v VR GREOME R O 1 58O MEREC I/
s DI AR DA B/ EIINGRD B vz, F£7o, NFllaks & OFEETERZE DA F
FAEMELARICEMLE, (B2, 3, 4. 7)

13
14

AT H 7l 72%. trans-chlordane : 18%. cis-chlordane : 2% (ZRE2) .
TEERENEER SN0, IRENRE 2R S8, RRINEESRSENE R I,

25



PER o s , o e 4
#55 (ppm) o |7 5; 07 v ﬁ%fi@ I o |7 5; 07 oL ﬁaiﬁg@ I
I 2 985 | olooen | % | geo09 | eo00n
Hﬁi}i@f{ﬁﬁv 48T (p7(2)/(8)21) (pz(l)/g?)l) 11/53 (pilfgop (ng{?)il)

(1) HEEHFHEICE T D EBUIC SO TIREARHI N RLf 22~ 72,

3

T v~ GRFEEOVCEAR ., e % FAV=IEBEE (FUA: 0. 0.3, 3. 6 &' 10 ppm)
B 512 LB 3 HARESERER S S S v,

10 ppm #5HED Fy AT, A% 2 KO3 BEO REW OISR OMENTIEIN LT
D3, 6 ppm BHRELL N CIIEIGRO Do T2, BIHREICRT T AN 6

o7,

3
7
DR

7:- o

P KOFy ﬁﬁ@ﬁiﬁ)ﬁi& 3 0.3 ppm FEHE TN L7223,
GRECIImifx 51

p4
& (3:1)

(M 2, 3. 8)

ﬁ; %EIS

oy 2l muy)roﬂfcfﬁ)oﬁ_o

3 ppm B 5HE i’ob\f L 2 KOS 3 I D

4@5 FJI: J(JI?‘Z)

2

v — 7 VR (—BEERER 4 VOITIRET (R 1
VIR AREEEILER 10 ZR) &5 L CHEEI N 2 FReMEE
14 7> H e L% Rl — &giﬁ@%k2ﬁﬁm3ﬁxﬂ%mﬁéﬁ
3. 9 14 A RO Fy Aot 4 PO OV 2 % Z i E 4l —

i)l/\yc\

R ST, Fo iR

B8
o

& LT, [AERE DR DR bz,

15

IREW O FETEDMED

N GRS OWEEARB], A5F 80 VL) & HWiRE] [~ % 7 vV 1
00, 0.3, 3 XU'7 ppm] #5I12XD 3 HARBGEER D EhE S U

3 ppm LA EDO

ZHEIN L 7=,

(MR 2, 3. 8)

0. 1. 3. 57&wmmm.$
bR [11.(6)] |

BRI DIREL, By HROBBM Y L CRRSE, Fo 2 HFESE 6 % T
IS,

15 DS DETHY . T2 bIRENTH L Z EnbBRER L LT,
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10 2
54 (ppm) 1 3 5 7 10

YRR
(mg/kg (KE/H) i3 0.025 0.075 0.125 0.175 0.25

BENM K OB IV T, BRRIEIR, 178V b, RE &R ORI 2T
BT,

10 ppm FGEEZRBW T, Fy REMW OFETERICH BB GRS H iz CofIERE
9/20 %1 ; 10 ppm HE5HE - 17/18 6) , F7o, FiOAFRIFHE L IEDATHY | Fy
HARBEM) & T HHETAS B LR o T2,

3 KON 7 ppm FGHETIE, Fo BT 72 3B 1 RO BN EED BTz Gof AT :
0/4 5], 3 ppm $&5HE : 3/8 5], 7 ppm = 5-HE : 3/8 f3)

Sppm & 5L TITREITS Hi7e -T2,

MAEFH R ORI T, MR G K D835 b o Tz,

MR T, ALP OV 3T ALT {EMEOEINGERD B =23, HiT —
Z DR SN TWRWTZ DR ERERIR A DR R & OREI IR TH o 72,

F1 B OB UL SUTARIIFFASERD S A, FABEE T 7 ppm £ 546 T 1/4
], 10 ppm HEGREHET 3/10 i, MET 3/7 Bl TH 7=, F7=. 3 ppm KEREDTH)
W CHEA~DOEENED bz (B 7 EPA, 9H) |

JMPR (38 O OTRERI 2T — 2 D=, ) 1T OBFEEEIC T 58
BIZOWTIIEE SN2 ol LTEY , R EeTESREEMHAESIIAR
BraBBEGRET D EN Y T Lz, (B2, 3, 4. T)

16

=T Y GREEARBH, —#ERE 4 ) O 20 1) 12 25 BEFEEE (R T @0
0.02, 0.1, 0.2 ppm) $&5 LT, BHERERD N S 7z,

FELCER, REEHIIN, 178E), FRPEINEYE & O IR B 2B TR DAL )y
77,

0.1 X0 0.2 ppm B 5HEDIIORH LI L2238, b L7-fEo A7
ICEEITRD Do T, (B4, 8)

17

SD 7 v b (—HEfER 7~8 PC) (ZAEHE 8 H b HER% 21 B £ Cofimilit n (FUA
0. 0.5 ) 15.0 mg/kg AH/H) 5L T, FARBMERER Ehi Sz, ik B IC]F
JE R ES 2 A FEMERE 4 DTIZFREE L7z,

5.0 mg/kg (RH/ A HEGHEZIBW T, REMW) 2 ILASET LT, £72. REECRITS

16 WHELEMW 2 VBB Tl W B EE R L LT,
17 —HEOEBWED DR 2 HEORBR CTH LT OSEGE L LT,
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e B B OIREEIL 0.5 mglkg NEE/ H £ 5-1E K OSeHIREE & bhie L TR EIZIEL
1 EZ RV IREWITA% 4 BUNIZAETRT LT,

BRRR A fn i e G- E O INff > TEIE L2,

AAERIE R DR BEENIN AR G- O BTG B> Tz,

AT AFRZSE R, MR B, HEOF ARSI oFLeEsE, MEEM, myEE
AT aA NREE, HlissiEE, R - IPEERRET IR ENRO b hoTo 2 &
DD SRR N OIS I8 1T DRI 523 AR O3S EE A [HE L 72 2 & DSRig
Shiz, (ZH3)

18

Fischer 7 v b (VEECRBH, M) OFIE 6~19 BIZsHIRED (FIA : 0, 4.5 KX
6 mg/kg ﬂ@/ﬁ) 5 LT, BRI S S IR@8mEE% 1. 3, 6 X021 HIZK
LT, FEITT AR MR S T,

BERET, 7B 2RO I REW ORERIHMHEI2G80 b,

HHAERT R AR O RBMW O AP RITHEITRD e o T,

IREM) OREITEGRECTAER 6 BICHEICED L2y, Atk 21 BICIXEITR
ORI T, (B 3)

19

Fischer 7 » & (PLECAH, #ff) D4R 6~15 H ’ﬁr&ﬁ'ﬁ‘xﬂ (54K : 0, 5.1, 6.8,
9.0 XV 12.0 mg/kg IKHE/H) #&5- LT, EBORZB T HHENHH SN,
RHEMICIW T, 12.0 mg/kg AH/H & 58T 5/13 fi233E 1T L7223, 9.0 mg/kg
(RE/H LU OFe -3 IR & OERARTERIC H SFEBEME O & 5 EITFE 0 6
i%@ﬁVﬁa
IREMIC BT, 6.8 mg/kg R/ H DL EF GRECREDIBFER. 9.0 K11 12.0
mg/kg R/ H & GRECHARIE T ROBEEREMARBD bz, (B 3)

20

Dutch 74 (FeHHE—HEMESR 20 DT, xFBE—HFE 22 PD) OIFR 6~11 HIZ
SEHIRE T (B 1 2 0 OV 5 mg/kg (KEE/H) 5L C, 8RB I S
77

FETAE ONTARE Je OTEI~ O TFRD BV o 7z,

PRI, Z5 IRIE SR, B e OVAEAFRE U TR IR DRI TRE O B Lo T2,

FE VI BREE 7R R BN NGRSO B AL, MG DB LZ 2 b,

AFBECEEIRO bW EEZ BN, (B2, 4, 8)

18 2 HEDRERCTH Y, F7osEmiali e L TBESREAN R RIS EER L L,
19 AFMRRE U CTBRIEEAN R0 RIZOSEEE L L,
20 HEEP1IHEOATHY, HEMHNHFE KM Z FIICEATHRN I ENESEER L L,
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NI H 7 a) (JBIK) O in vitro 2

BITRRER

WNIZ In vivo |

ZEIRIR BZ

A\\\

EHRIER 1L IR STV D
T LT BRI m\fﬁnﬁﬁﬁ&iﬁé BiemtEidmnbo Lz onl,  (

(AR Y AR TS

TN IR

BT 2B 2 AT 18 IR 22828 Bk, DNA 85
DNA W’Enﬁﬁ Bio AR, UDS i &k ONEIn 28R Bk, I
BT D AL PE BB IR BB
ih%éi);%ﬁm Nz,

Uik S OMEVEEE

2. 3. 4)
11
R POE JLPRYRRE - Pe b8 | FER
mnvitro|  DNA &S . . :
) 1' & %ﬁ Bacillus subtilis rec strains | 356 pg/mL(+/-S9) | [&k
Differential toxicity
Salmonella typhimurium 1,000 pg/~7'— k
IRz 7B | (TA1535, TA1536, TA1537, | (+/-S9) Rt
TA1538%%)
S. typhimurium 5,000 pg/~7 L— h
B BB | (TA98, TA100, TA1535,  |(+S9) Rt
TA1537, TA1538kk)
S. typhimurium V= JLE A
(TA98, TA100, TA1535, (+/-S9)
. TA1537, TA1538. G46, C3076
R RS e > » 540, . ~
1 Im 22N Fa R D30521%) P
FEscherichia coli
(WP2, WP2uvr A k)
e . S. typhimurium 10 pg/7'L— K [
BRI | (1A98, TA100, TA1535H) |(+-S9) (+59)
S. typhimurium 5,000 pg/7'L— K
(TA98, TA100, TA1535, |(+/-S9)
EIH7eR s AR | TA1537, TA15381%) (S35
E.coli
(WP2, Acrtk)
S. typhimurium (TA1538,  |2,000 pg/7 1 A7
ZERAEHERER | TA1978 1K) (-S9) .
Differential toxicity | &. coli =
(WP2, K12 )
S. typhimurium 333 ug/7'L—h b
1HIRIERAE SR | (TA98, TA 100, TA 1535, |(+/-S9) -
TA 1537 ¥F)
S. typhimurium 1,000 pg/ 7" L— b
IRz 7Bk | (TA97, TA 98, TA 100, TA|(+/-S9) (=34
102 ¥)
DNA 84Tk ColE1 plasmid DNA (Z. coli 100 pg/mL(S9) -

K12 ColE1)
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o . Saccharomyces cerevisiae |JEfERt# 7L
e Iy e
iR AR [ (+-59) At
pepmiam | T sy | P
IR SRR o (+89)
. Fr A =—ANDAL— -
SCE 3B N PEANRBH(+S9) | F9kE
SRLLA 7
Ty b VX VI IT
UDS 5 INIBAH — 3.7 ug/mL(-S9) i
AR T
o Fischer 344 7 v I : o
UDS Bk O 3.7 ug/mIL(-S9) e3is
UDS 5 7> b 3.7 ug/mL(-S9) | [atk
WHRERE T -
UDS © b VAU | 3T agmLerso) |
B JE R AR
5 Fz ARL 37 ug/mL(-S9) Gt
(Flprt 3845 1 18) 7> MT R i) pg/m p
TR 2R R iR
21 L9 L5178Y K 25 ng/mL(-S9) 1
(TK 45 772) ~ A N i ug/m (18
A2 //J»‘
z’i;gig Drosophila melanogaster 1ng 7 EA Edus
e /e . e N AV x=v 7 ~U A |jEE] 20 ppm, 120
5 2R A 2
IR PRI el 71 i "
in vivo fEHEN 24 mg/kg (N
o ) # x1 |, #& 0
by G N
BB ICR/Ha Swiss it~ 7 A 10 mg/kg (K x5 2
[l 5
FEMEETER R ICR % % TORC IS mENE | gy

+-89 : RHHEMRIAE TR OHEAFAE T

Y. fEY . TEER OUKFHSROREM T OME 2 V- 225R28 BaBR & O UDS
RN S i S 7=,
ERIIE 12 ITRENTWS, (BHE2, 3, 4)

12
R PSS SLERRRE « Pehf | fESR
AHEZEIR A FLE B Aspergillus nidulans 10,450 pg/mL(-S9) | etk
in vitro
AR 7= R A. nidulans 10,000 pg/mL(-S9) | [atk
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TR ER A. nidulans 10,000 pg/mL(-S9) | &tk

Salmonella typhimurium 3
1,000 pg/7’L—hK |

HIRZeRZE AR | (TA1535, TA15636, TA1537, (+/-59) 21
TA1538 1)

= <y < —H= Y &EJ“I‘E

UDS 5 btk VA-4 #iE M 3.9 ug/mL(+/-S9) (+59)

+-89 : REHEMRIAAE FROHEAFE T

SD 7 v b (VEXCRBH, M) (SRR 12 B 6 HpER 7 B £ ColRen (5K : 0,
0.03, 0.3 X3 mg/kg (KH/H) &5 L, Sekfl@imns oA - REhmic A% 42
A& ClREZMHEROKRE LT, R ~ORENRG SNz, 53 IR@y
D AR R OV BRSO IS RE I AR D AN 8 Ml (B 51k 2 ) LIR30 &S
AL, JEFEM R OShAE N 31T 2 Mk 5-0 KB~ DR FHE S v 7z,

T v b O M R O INCB D B 5E, Wl & % OSSRl O i iR
HEE|CWEEY 52 7)o 72, 8 WlEFD U L REKREANIGTRERIZE T 5 ex vivo 7
JERREERE (MO RN~ A R = kT 5 U o SERE R S N F =2 5
IV T —H TR M) IC R E 5 2 7)o T2, 1n vivo TOEIERLEEUS e M OV fi
WSS LT h 10 38l KON 17 Wl TRIRER G- ORI 1380 B o 7,

e Y UARMEGHIRIZ X2 IgM O—R S, 8 R R OHEIZ W THEIC
RAF L CHI S 7228, ME Tl &7y~ 72, 3 melkg RE/ H & 5-BREHETIL,
g o> B U 28k (0X1270X197) OEIGMET L, Z OFUERISHHIEL. 7 >
720 DT X 7 v )VEGEENK 1.5 ma/kg (K & 72 o Ik 5% 20 8 £
TERGE L7z, 26 WliIFIRBW T, B UHRIMERIBIZ 95 IgG D% " IRHUAK
JSIX AT ORETHIH S =23, Il Shiehotz, (B3, 4)

HET H 7 YL OIHE X 0 15 S i KA LRI &2 T, ~F X 7 L ofE
AREITER 235k S 7z,

~TF & 7 1)L 80 pmol/L T, YLV L SEROHEAE K O TL-2 43 A 524 i) &
ni-. F77. 1014~105 mol/LL T. YL DOIFFER N OREERD 7 F 5 A L FED EAL
MR ES N, (B3, 4)

SD 7 v NOREMICHENR 12 BB HER 7 B £ CoatilRe 0 (5K 0. 0.03.
0.3 XU'3 mgkg RE/H) 5L, YixREWmn oA ENT-REMICA% 21 H X
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I 42 B ECREARGIROBE LT, B OMREERS G S i, B
Poid, 10 ORI HHERES 1 ILASE SRR B, FOB, H 5By,
EMESOFEE, AMSERE (HE - IRESFE, ZM5E - i, (D |
GABAA A {RHERE - FEBOWE DS I ST,

BEGRECIO T, FEERIE, GABA {RBIMERRE DA K ORBAIMRERTE 2 5
LKA TEVZE LR DIV, Efk 42 H E CRIKRG ST » b CHERE
EAFDH B, 0.03 mgkg KT/ EOBRGRET, 77— RBRITHT % 72H#
MOBIBRIE R OFUEFEORESBO i, (B3, 4)

AT L7 VR OMRGE T % BV T2 Al e s R R B 23 kit S Tz,

FEIIF 1S ITREN TV S,

AT H T v VIR T OREHEHACRIEGFAE T, in vitro TX v v 756
JafhEfE N ILE S, (B 3)

13
POE POES JUPRPRFE - 25 (e
7 v M EF ARL iz 0.37 pg/mL(-S9) [
FxA . ’7‘92\ . H@A S 10 pg/mL(-S9) i
Fischer344 = » b b,
By T 18.7 ug/mL(-S9) Boit
B6C3F1 i~ 7 A
10 pg/mL(-S9) Btk
DI herm 7
b LB LRk 10 pg/m1(-S9) Ptk
7 v MIT WBF344 #ifia 10 ug/mL(-S9) Bt D
R 1
ERNN A ] ) 1 ug/mL(-S9) Ptk v

+/-S9 : RBNEMERITFAE FROIEFIET
1) FRARHERE ORI, Be51% 15~60 /3380 ST FEE )72 Connexin 43 D5 et
WHIIZLVHELZ, b MIZBW T, Connexin 43 @ mRNA OB TERD S~ 7-,

~7 B 7 (80 pmol/L) 1&, & MEBEZFERMEA M (ML-1) M2V T ras
B TORRELBE TS VRSN, & N UREkEHW=v 7 s
FERICET AR T, ~T X 7 o LRSI T OB aE (Bb) &
VRN pb3 BT RHA AT L X a L — g T A LR ENT T
X7 aORFTIZEY, MAPK B A7r— RZ 87 B OHIENIEENME T Lz,
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MAPK DOiEMEALIZ, ~7 % 7 a VR SZUREERZ A L, SEMICRNA T 2%
—a VEFRTARKD 1 HOThbEEZ LN, (W3, 4)

EREE DT H 7 aTT R h— 27 a7 —¥ CPP32 %l L 7=, CPP32
IR E OB Ry Y L ey v & OIRAT 2 BEOERN RO bz, ~
TH I a L RE A E Y RO CPP32 1EMEZRIERE (5~10 nmol/L) THf
L. @EE (80~120 pmol/L) THIINEH7-,

AT H T aVHKRECENA T e T—2 a3 UEHZA L. SEE Tl El
Bl LTT R = A2FERT LRz, (B 3)

AT ETaME, Ty NOFIEBIFROBEE AR S Y, ~TF b
IVDOFERFFIC LY FIEGEICBI I 5 v VT URERD—H T S MAPK 23EM:AL
Sz,

Flo, ~TE2 7 aMET v SO IEIIFRAN T, TGF- B#FHMED T R h— %
KO v b e ORIFVE~ORM AN E Lz, £7o, ~T7 % 7 v /L OfFEE
TTBel-2 BENEIM LT, (ZH3)

B6C3F1 it~ AZiREE (G 1 - 1. 10 XY 20 ppm) #5- S v/ kAR
IZBWTC, Kk a7 A o —8 Ce IE R VL X2l —rardh
725, AP-1 13FMIC T v 7L X a2 L—y g a7, R 1 ok (3.7
mg/kg) #5383 LT 6 Rfil#& i ONZIREE (20 ppm) #%5-3 K TN 10 HZIZHBW T,
N7 o — a COEERETH S DNA FEATEMENTEE M LT,

~ 7 A lele7 FHEHIRRIZ VT, R T IFAFIRIC S < OB L OVE(LE2 755
L. Mil@a>' e 7o A5 5 Z LRI SN, T r Y —ElkERTZR
RRII~TZ 7 a L RNERTHRNA T ET— g VOEBESRKEEZ N,
PLC,1 XO'AP-1 ® biind i b EEEN E B bz, (B3, 4)

B6C3F1 v~ & (PR, IE) 1A = =—& — [N-= ha VYT F LT I
0 % 1r20 ppm] % 14 WEMOKE G, KK 4 BHZIZFEAE (0. 5 %0010 ppm) %
25 MR G- L, il 8, 16 KUK 43 IHBZRIZ LB L TRP AT BE—H
—IEMEDRE S vz,

N-= b Y PxF T I RONTZ 7 a5 X5 AR 58 A A R 1
K4 ITRINTWVD,

FERIERRAE < EORAEME X, N-= b Y P2 F LT I VEMEI ) b7 X 70
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NWERHRETHEICHEIMLTEBY , AT ¥ 7 a3 BNA T o' —4 —iEE A9
HZ EDIRENT, (B3, 4)

14 N-
- G6P RIEIZ L HJRE iR tilifalEEe) A
#/lem? EfE (mm%cm?) | FABEE B = SR
pojiisyisa 0.04+0.11 21+0 3/28 2 1
NDEA 1274107 | 102+12.5 8/20 11 2
NDEA+ATZZ | g14114 | 27.3+40.7 16/21Y 24 9
=z 5 ppm
NDEA+NTZ T | 9094170 | 31.0+38.7 20/26" 34 9
/L 10 ppm

NDEA : N-= pr Y VxF AT IV
1) NDEA B GRE 6 2 HEHARIA R (p<0.05)

SD?y%(&ﬁﬁ*ﬁﬁ%loﬂ\ﬁ%ﬁ*ﬁMZOE)_\1Ek% b=
18 HME T (5K : 5 U020 mg/lkg RH) 5 LT, ZBHEREIC RIT T RED et
Sz,

5 N 20 mg/kg (KB T, MEEBNHED RN AE T, 58K OG5 B
LU CRENIE & | REEINC SR EENRD i,

F72. SD 7 v b (—HEA 10 UL, ) OZRRNCFIELY 1 BB IR FHRE LT
RO ThIT,

ZOFER, AT LR RBATENORRIEN B D Hiv7z, 20 mgkg REEGHEC

BT D TR 25+2.9 HREI CTH Y, *FHEEED 22.7+0.5 HM L W HFRICE
Motz (p<0.05) , FAENVIIHPERFCEFIAET L Tedy, 20 mgkg RERGRE
IZB W CUIIBERLF £ CAAFE L2 REMW B O LRI ORE & it L TRr o 72, (B
fE 3)

SD 7 v b (MR 1005) 12, 1 BRXICRE 18 AR T (BUA : 5, 20, 25
JON30 mg/kg RE) 5L, B G 1 BRIEAATICE VRO AT —
ZRE L%, DFERNC LY MEsE 28 L T e 5 A7a U KT X kb
MHIE ST,

BEBELOMEBOBRBIIS L7 AT 00 T A ST P4 — LB D
KRR OH BT,

5 mg/kg KEREGREIZIBW T, IIHEMIEO 7 1 7 AT v U PEAERIMNGRD iz
. 20 mg/kg RELL OB GERETIIEAENME T L, (BHR3)

34



SD 7 v~ (—BEMER 5 ) (2 1 BB 2 @EET (R : 5, 10, 15, 20
KON 25 mglkg (KHE) #&5-LC. IMEROMRLE L ORIE R OESBREIZEE 3 5
EVINE S R g Wyl

EERGHIZENT, MET A AT CREMET L (p<0.05) | MAEFATEARK
TIVEAREN ER Lz (p<0.01) 23, HEKFHEIIRD behote, £, =
NT = VREIIAEIC LR Lz (p<0.02) .

25 mg/kg IREKRGHE T, FBRITFHLEHEENRBO bz, (B 3)

SD 7 v b (VEECRBH, M) iR 12 A6 HpER 7 B £ TR (5K : 0,
0.03. 0.3 X3 mg/kg K&/ H)& G- L, EOR T4 42 HETERE LT,
BIHRBIC MAT IR R S T,

AR O AERAGFRNG . REMW N O A I3 2 32203580 HivZa
27,

HPE U7 REEM 3 ONRIRE S P ROV Fy 7 v b & xlge & U AGlAEIC B9 2
BIHH OWT U HEITERD v o7z,

JRBRAHRRIR A CIL, WO b AT AIEERD B o7z,

xfPREEENY) & KL S W7 MERE D AESHRRIC BN IR O Do T, BEGHEERED
(REE, AGERER S OO ER O BRI 5 OB IR bviznoTz, (B
3)

F7 7 BT, RHAN K ORI L 0 R 1 IS8 Lo vTetho & 2 841
120 N (1982 4F3iEAE) ORRRFAIFHA 23 F2hE S iz,

8L 69 NDORFLHF OGM T OFEJIREEIT 123 nglg AN Th o7, RELF O
R T OPREE & AR OIRIRE, AR & O BIE ORI A B 72 K RBIRA D
bivie, HERBEE LR ORI L HHEICITHEENED b o7,

ITERRKOIEFIEIE DS 4 KT8 v A TR BT A, 18 X186 722H TiFidd &
Nninot-, (&M 3)

T AU FRPEERIIBNT, ~FZ 7 vl (GNP EE £ 89.2 ppm) & A L1
AEFEL B TS 45 BEEEFE (LT TE&ERE) L), ) ZXRIC,
MIEHFHDO~T 5 7 vV R OB OPREEDRED T2 S iz, RIEFRERIT, Rk
MR U O IEREEEN 94 N (LUT TFEREERE] L\ o, ) OFER LS,

BBRER OIERBIAUCRBIT 2~T % 7 o VRO (1 LX) OifiEHrs
TEEEIL. AR 1 2% 0.84+1.0 ppb & TX0.50+0.9 ppb, AFHHHIXAS 0.71+0.8 ppb &
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0V 0.49+1.1 ppb Th o7,

MIEFIREN EH U= 2B 0OElE (RS 1 : 21.2% K OIX @ 21.2%)
%, FERERE (AW T : 3.8% M UIX : 6.3%) . KO 2 [BIE AR
7t (NHANES?1) #5% (R 1 : 25% M OIX : 2.6%) ([Z_@hnotz, (B
2)

REAR R OB YRR P ORI T ORREEITER 15 IREh T D, (B 2)

15 ug/g
R R 1 s

FHARE HRE R 0.286 + 0.395

REAIM. 0.280 + 0.463

= 0.490 + 0.509

RS IR 0.996 + 0.946

JlEAE 0.500 + 0.395

FK 0.673+1.16

VYT R EIEKIC L > THIRRSRORENLEIND L OMANELIL T
%o v u TV UREKT GABAAZFED 7 0T A R« F ¥ UXVEGGITHA L
TEEW'E GABA OMGIER ZLET 5 2 E2VREN TS, 117 ~ MK
T GABA #F%M 36Cl-Dif A ~7 2 7 L L0 < {45, (B 3)

21 National Health and Nutrition Examination Survey
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SIRRT T2 T IR [~ 2 7 b L) O ShHERER R & i L 7=,

BN ZAZESEREMHES T, 2R U ERHIITRHMEIZ Y 72 > T4 7 il
MEHEH SN TEY | AFNOFHIILATRE TH D & fllbr L7z,

UC THEER S II=~TH 7 a DT v b & O T-EERNEMRBROMSE R, o4&
5%, BSHRIXERE D DI S 4, $54% 10 HIF T 60%TAR N#EHIZ, 6%TAR
DR HRM: S A7z, fdis - AR I, BRI IS EIRER M S hv, £ DIE0, [T,
e O A IR E R S e, 2GS L CEPIEM T, T, MAW
VSR BT,

BIEY 7 O - B R NEMRR ORGSR, HORRIRE BB R Tamroe (1
uglg)

FEA R PNE M RRBR OFE R, MR DRy & LTATH 7 a )V O T 0358
O BT,

TEMFRRRRBRORER, ~7" % 7 v L KOG 1T D5 RFREEIL, <1 T > 7 v (O
) @ 0.05 XTN0.11 mglkg, FIEERIZIIT DHRIFEEEIX b~ 2T 5 0.04 KL
0.02 mg/kg TH -7,

U E AW B EWERE AR ORER, IR OANT Z 7 vV ROV SO T
0.0027~1.66 pglg. R TIX 0.017~1.53 uglg TH-7-,

FREFMERBE RN D, ~T X 7 o VRO 1 O 52 X D83, FIThk
(ATEVZEA b, BFIEE, BEMRR~ORESE) KO (HARRLAEI K& O Eitks
FREE) (2R BT,

ABRIZE o T L e 2 BIEBEITRRO bR o T,

~ U A& WD AMERBRIZ 3\ TIHERE & RS MR ZE O & 338 AE B D1
INRFED BT, FAEMTITEIRTEIE A B = X5 L1335 2 < . ABI ORI Y 72
DEMEZRET D LITAEECTH D EEZ LT,

7 v MW BGERER IV T, RO 23538 BT,

BREABFE R LD . ~T X 7 avidE, fE & O TR I S,
FMEORRE AT X 7 a )L LRETHD Z e b, EEY N OB EEY T O BT %,
B e~ R T a VR OMRE T & LT,

KR RS O RIS B M OV ARBRIC I8 1T D R R ITE 16 IS h TV 5,

RIWZEZESBEEEMPFHERL, £ °h o B E I aHEED 5
B/ MBI, A X &2 Wz 2 FERME MR O MR 0.025 mg/kg (KF/H TH -
T2 emb, ZNERILE U, RHEFARH 200 (R 10, A 10, FHmICHW
TGRS 70 TN &2 K DB0ER%L - 2) THRL 72 0.00012 mg/kg (RHH/H %
M7 — B8 HE (TDI) &7%E L7,

2R, AFNIBERLE - SN EIEINTEY, SN T 5T —2RRoNT
WHZ EnD, UAZERERICIW T R E BEFROIUEIZE O L RE LEX
Do
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TDI 0.00012 mg/kg 1A/ H
(TDI &E*ﬂ%g**) Ix iﬂi‘: uiﬁ;%

(B FE) A X

(1) 2 H[H]

(B 5 H51E) ELEH

(EEMEE) 0.025 mg/kg A/ H

(e SR 250 200
BRI\ OWVTIL, YeMliAE R 2 B F 2 CREREE O R L 217 ) BRICHERT 5
ZkET 5,
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16

P

MR (mg/ke (KE/H) P

i AR BN EERAS
(mg/kg (ARE/H) JMPR IPCS EU EPA [Pi———N
14 HiSHA (M0, 2, 7 it LOAEL : 2 it LOAEL : 2
B PERE AR
e FFHIIANER, PR SR, e f
0, W e i
14 HEHA | M. 2. 7. 23, 69 It LOAEL ; 2 I ;2
P E
B FELC, 1TEZSE., A
BAE . FHARSRIER
110 ERHE |0, 0.074, 0.15, 0.25, |Fi#2L NOEL : 0.15 0.15
PEREME%EAS |0.35, 0.5
PR IINEHMEDRFIRRD | /NEEFLCEO IO
L RER, R RERL O JERA | FEOR, B RRRLODJE
(1955 4F) b, AFEEEERSI oMb, s ERN
30 A | (W G 1) #0.15 (1 ppm) 0.13 (1 ppm) #:0.13 (1 ppm)
MR | 5 1 : 0.759 (5 ppm)
~UA 1. 5. 10, 25, 50 ppm |/NEHLL « FRFEIOD | /N « HPREEBALO
JHERRREAEA JHEARREAEA JHRRREAEA
18 HAFEN | (W Wy 1) ¥ |[NOAELRRESLT | Fdlide L RoEZR L — R
SR | B LOAEL:0.15% (1 ppm)
0. 1.0, 5.0, 10.0 ppm
— i - IR
60 JERENE | W [ #&5- RLAZR L 0.06 (2.5 ppm) LEL:0.0125 (0.5 ppm) [0.06 (2.5 ppm)
=B |0, 0.5, 2.5, 5.0 X(N7.5
A4 X ppm JFEE RN JFEE &N JFEE RN
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- MR (mg/ke (KE/H) D
s PR ( ﬁg}i%a) JMPR IPCS EU EPA Rk eZ A=
nee Je s R e
2 AERIENE | A G- MERE - 0.025 (1 ppm) | MEAE : 0.025 (1ppm) |MEKE : 0.025 (1 ppm) JERE - 0.025 (1 ppm)
=S [0, 1, 3, 5, 7., 10 ppm
FERMAGAEA, ALP 751 | FRRIIEAEA, ALP /&M | FFHIIRAED, ALP i&PE FEAIIAE AR, ALP 1&PE
s B Hahn HE I
NOAEL : 0.025 NOAEL : 0.025 NOAEL : 0.025 NTH T NOAEL : 0.025
SF : 200 SF : 200 SF : 200 NOEL : 0.15 UF : 200
ADI : 0.0001 TDI : 0.0001 TDI : 0.0001 UF : 300 TDI : 0.00012
RfD : 0.0005
ADIRfD/TDI
R 1 -
LEL : 0.0125
UF : 1,000
RfD : 0.00001
A X 2 ERSEFMR | R [AE NTH T A X 2 AR
B Z v b 110 M |5
A X 2 MAREG AR MR
ADURID/TDI F2EARMUE

K& T -
A X 60 HEFEH M EEMR
B

/

D BB T N R DAL w2 R LT,
2) AT 5 7 o VEISNDSFEIT, IelAdh ZRis LT,
3) : SR  SEHAE B sReOT-ARMEIE: (BHR9)
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<HIAE 1 : AR RINERS >

RL e 4

ol

I 2,3-Epoxy-1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro-4,7-methanoindene

IT 1-Hydroxychlordene?

111 1-Hydroxy-2,3-epoxychlordene

I\Y 1,2-Dihydroxydihydrochlordene

A Chlordene

VI Chlordene epoxide

VII 2-Chlorochlordene

VIII 3-Chlorochlordene

IX (FAIRTE)

X b Farais s 2 KR

X1 Tk Ruzulsy 3KEEbA

1) Chlordene 13~7"4% 7 v /L0 1 fHEZEHIEE L 7= (4,5,6,7,8,8-Hexachloro-3a,4,7,7a-tetrahydro-
4,7-methanoindene) DI,
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<HIHE 2 ¢ A SRR >

&R Exs

AChE TEFNLa) 2 RTT—F

ai HZhksy (active ingredient)

Alb TIVT I

ALP TINHVRAT 7 #—BIEE

ALT TI=T I NI ARAT 2 T—E

(=72 IVBENVECEENT AT I —E (GPT) ]

AP-1 T F_X—k—% 37 'E (Activator protein-1)

Bel-2 B #faftE U > N fE-2 (B-cell lymphoma-2)

FOB e S T

G6P TN A—A-6-Y VEERIRAT 7 24 —E

GPT TNEIVBENVE BN T AT IS—E (TI7=07I TR
7 x=7—% (ALT) )

Hb ~EZuvy (tH) &

1L-2 A HF—a A X2

LCso IS

LDso A S

MAPK DENEER FIEMAL S >R B X —E (Mitogen-activated Protein
Kinase)

PLC 74 A7 4 U s3—E C (Phospholipase C)

RBC PRI ERER

SAP (ALP) | 7/AHURAT 72 —BEHE

SGPT M7 NZIBBELVE BN T AT IS —E

TAR e G- () e

TP WEAE

TRR sy E e

UDS REH DNA &%

WBC M 1Bk
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<HlAk 3 : VEMERERABR G (dh) >

b IR M (mg/kg)
oo ) PR — E% | PHI =
A " g aibe) (A1) (R) | ~FHzuan R 1 &t
%B’@QE %I = (=]
INE
e -~ ~3,360 B B } " \
Lz i e EREE bty Tt
1966~1968
INFE
P - - |l - \ \
Fii - A AR g
1966~1968
RFE
it - ~3,360 B B . ) )
i1 Fernt e AR N AR
1966~1968
FA %
i - ~3,360 B B . ) )
i1 Fernt e AR N AR
1966~1968
TAE
B - - | " \ \
fit- fili - Nt ERi ES
1966~1968
F—FLX
it - ~3,360 B . ] )
fi v Bt - A AR TR
1966~1968
F—FLX
s - y - ey Rt eI
s Fli -0
1966~1968
LabAHIL
i _ 840~4,480 3 - ) )
TH WA |3 A LR A A AR ENA
1966~1968
LIbAHIL
i _ 840~4,480 B -
*IE WA S 134T TR <0.02 <0.06
1966~1968
LIbAHIL
Gt _ 840~4,480 B - ) )
YA L= WA I AR LR AR TR ER
1966~1968
LabATL
125 1 B 2,240~22,400 B B -
YA L= R Uk <0.01
1966
K=
i _ 2,240 B . N )
T ne= b AR 0.02~0.03
1966
ii B 3,360, 6,720 B . I i
X%ﬁﬁﬁ - i
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VYEm4, RN i e | prr FEE (mglkg)
(B ) EE (g ai/ha) , - -
- ” (=) (B) | ~7F%&7uan | K@l &t
1966
ThEWN B 3,360 B B B B 0.04
EHh REAH T AT Ax i g '
(L7 - 6,720 B B B B 0.19
1966~1968 AT R4 LB ]
ThEWN B 3,360 B B B B 0.18
i HEAH O R4 L )
Wil | 6,720 B B B B 0.31
1966~1968 FEAH A2 g '
TAEW
2 Hh B 895~1,120 B B B B -
ol A 74 TR
1966~1968
ThAEW
2 Hh B 895~1,120 B B B B -
i L~ SR i R
1966~1968
A LA B 6,720 B B B
i e 4.5 4 0.07
R
KEOH | — ﬁ%ﬁ% — | a5 - - 0.5
1966~1968
=k
o B 1,120~3,360GR B B N - B
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