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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=,

BN ZERESREREMPFHES CIE, BERHIITLZEMERHEIC 0 723 iid s T
BY ., ARNOFMILATEETH 5 &l L=,

P W BRAGRE X, BitENEmR (T v b UXE) | EENEG (T
WL X% | RS, watEEtE (Fy MEW~ 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 o VRO 1 OF 512 X 580 %, IR
(TEVE b, ERIEE, BEERR~OFEE) KON (TFRREAEIR & ONRE EitER A
E) RO LT,

ERIZE o TRIE L 2 2 BIEBMEITEEO b o T2,

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

Z v b ERHWEEGERERIC VT, RIERE O 23580 5 iz,

KB T b e I R TR N E RO 5 BiRgMEIE, A X & e 2 FEREME
R O MEFEE R 0.025 mg/kg (AH/H THH7=Z &b, THERILE L, RiEFiR
200 (FEzE : 10, fEAZE : 10, FHIICHWZRBREGED 0 Tl 2 &1 K 2 80R
. 2) TERL7-0.00012 mg/kg RE/ H A — HEIE (TDI) E&E L7,

7k, ARBANIBERYE - HASNEEESNTEY, BN TV T —ZBR5 T
L2 EmB, VAZERBEREICIEW TS| SR BEFROIEEIZE O LR LEX D,



I. i REFEOBE
1. A%
% B

2. BRI D—HEL
& ~TH 7 an
424, . heptachlor (ISO 44)

3. LE#
TUPAC
4 : 1,4,5,6,7,8,8~7% 7 anr-3a,4,7,7a-7 bT Ka-4,7- A% ) A4 T
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% /- 1HA T
Ve
94 1,4,5,6,7,8,8heptachloro-3a,4,7,7a-tetrahydro-4,7-methano-1 A-indene

4. 2FHK
C10H5Cl7
5. FE
373.3
6. BEX
Cl cl
Cl % I
Cl
Cl

7. BAROEE

NI B a ) VIEERE R BRI TH Y . GABA SRMRITERH L, RO BENS
et ke =4 L CRIER AR,

[EINTOREIBGKIE 1972 FEICE SN TR, N7 47U & MHIEEAIZLED
BEFLUEE DGR TE ST D, 1986 AL E O 584 K OMLE S O B2 B9~ 5 1k



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



I. REEITHRLIHABROBE

JMPR., IPCS. EU K UCKENT - Ioaill L V& BF A2 55T, BIEICEIT 2 £ 87
AR A L= (B 2~8) ,

HHEEMRE [D.1~4] 13, 14C TE#RLLEY LT [UWC-~THrmn) b
W, ) ARAWTEM S, BERBERE & O GHIIR B IRECHT 0 232V IGEa 13
e (EEHGEE) o~T % 7 vV ICiHE U2 (mg/kg U3 nglg) LT,
R 53 RPN RR B O ESEIE PRI B 1 RO 2 IR STV 5,

k. KRB TL, RBAEEONEZFFBICHER TE RN DL -T2 2 &
D, EEHEMAFHESICBW L, FElANE 2 il C & 7o Bk & SV 5
— 77, EEHA S S TRIA R BB AGRE I OV TR, FMEEICSE L LT AR & .
FHMEC SRR LR WAEIC X B LTz, 28 & L TH#E LB RHZ > TIE, e
DR DRI <SEGR > Litdi Lz, o, FEFEEHBRICB WO IR ED
ITONIZE I DAL S DLV, RHIEF T W TIIS R L7l SRl
ool L e Lz,

1. EVYMARERER
(1) v rO®
T v b GRHEM OVEEAI, e (2 12 MREE (A : 30~35 ppm) 5L,
Z D%, XMIEfGEZ 12 G LT, BiENEMRBRAER Sz, (B8R 2,
3. 4)

Oy kit
R 1135 51% 2~4 BOREMI ChRETH O . FFIR. B O A CII KR E
Tholz, ~7 %7 VO 13 e hoTi,
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)

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

(2) v FQ
7w b GRARB, —#rE2P0) (2, UC-~T7'Z 7 u/LaHEREIR O (59 0.05
mg/kg (KH) 5 LT, EIRPNIEmRURD ok S 47z,
g, AERG K OV DM O D~T 2 7 v )V K OB ET 2 ORE LY |



BIE D> B OWIN AR STz,

Be54% 10 HE T 60%TAR 23 #H1Z, 6%TAR 23 RFIZHEM S 7=,

#wHIZIIA~TZ 7 a v 262%TRR, R & 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)

(3) vk
Z v b GREE, MR OVEECAR) 12, UC-~T7 % 7 a Lz [E8IEN (1) 2 mg/kg
RE) &5 LT, BN EmaRERD i < 7o,
$54% 10 HTC, 45~55%TAR H#EHIZ, 8~9%TAR A JRFICHEM 7,
R 1 OFERNERIZ TNV S F A ASBRNEFE LT D Z ERRB Sz,
(& 4)

(4) 9YX (F+ bATE258LY)

THX GREEA, HE1PL) (2 MUC THER L2 7 4+ b7 7 a vz BRI IgEIEN
(0.8 mg/kg KH) #5 LT, #ENEMRBRAFE_ SN, £, v¥F Gk
M, HE2PC) (20, 2, 4, 5, 9 MOV 11 #MEICKEIEEN (0.8 mg/kg (AE)
BeH U, &b 7 ROV 13 kI &%, MR EREENHE SN, (R4

Oz
ﬁ@&ﬁi9L%®ﬁﬁ&U%%C@#ﬁ%ma(OG@@)me%ht# <
DA ORI IR ITTRD B - T,
PG T KON 18 % DOWT U T b | ARk PR IREE X, NRNHERe> AT
>ENE> P ONEIZ o7z, (B 4)

QO
RAINZT & bATZ 7 v snd, 4 MO RO bivlz, #E
DOREELFE SN2 o 7203 GC-MS i L0 BRLAIiER b2 2, Gk
MOMAERE LTt SNz Z &gz, (BR4)

QHkitt
HURREDIZ & A 13RI HRE STz, Be 5% OHEIERENIT 10 Th - 72,
(&2 4)

1 ~T X7 L ONFEREETH 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 % 7~3, (LA FREL)
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(5) 41X
A X GRHELOVEHCARA, ) 12, 1~3 mg/kg (A T 12~18 AL LT, #
MR PN E R ER 23 FEHE X A7z,
R 1 RN TR AL, NEIFHIRE (mgl/g) /EHFIRE (mglg) H»
bR SN AR O FEEEIX 22 Tho7-, (B2, 3. 4)

(6) YD
EBF v VD (BHLOVEER) 12 14C-~7 & 7 v L% HE G (1.64 mg/kg
KHE) &5 L C. BENEMRER Sz, (M 4)

Oz
#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 o7, MIBNOHR T, SHIURRETH-o2, (B 4)

@kttt
B 51% 21 H T 34%TAR 23 Ei X 7=, 66%TRR 23RH1Z. 33%TRR N#E 1
RSN, (B 4)

(7) EVYSQ
WH e Yy GREMOVEECRA) (2 1UC-~TF' & 7 a L& fEFEN (2 mg/kg (K,
BEHEE : A 5 LT RN Em R i < 7,
B 521 BZICH T 2 BN F OEBIREEIX 9.5 pglg TH O . JHE & U4
R OFREEE L 4.3~4.8 (HIKIREE, A TIIE (0.1 ng/g Kiii) Th-oTz,
PEIEEHIX 115 B Th o=, (B 4)

(8) K=o/ nv—A (Y LRUE b : in vitro
7w PR hOIFR 7 v Y — 5% FW = in vitro 38 BRIN 3206 S -,
Zv I —ATIL 2 RRILNICA~T % 7 1 )LD 95%TAR LI E2MRE &4,
R I8 85.8% TAR RO HNT-, B FI 7 8 Y —ATiE 31%TAR M S, 1
28 20.4%TAR ARk L 7=,
ZOMORFME LT, B I 7 m Y —ARIZEWTIN 5%, T2 4.8% K& OV
N 0.1%Bd LTz, (B3, 4)

(9) BMIZRET 5 EDHD:EdnFHER
O g FE B
U7 R OVEECARH) ([ ZEERRT R OYTARIAR (181 H ) JREH (FUA : 0,
6.25. 12.5 XU 25 ppm) $&5 L C, JREEEMRER T S iz,
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REEMOFETE R, 0. 6.25. 12.5 XX 25 ppm &EGRETENZEN 0, 8, 67 KN

100% T - T2, WEMW O ALFERIZIZ 12.5 K V25 ppm 5 HE THRENRD H v,
6.25 X TN 12.5 ppm & H5HEZIBWT, FrAERIZB T 28 1 OREIZENER
0.9 X TV3.1 pgl/g TH Y MEEFEIRIZ L 2 REW N O REMW~DBATHI/RE ST,
(ZHE 3, 4)

Ot I DHERERL
WEZ » MZEBWT, Ft. ik, JEN L OSERRFICERD v~ & 7 a L IR
R T OPLREE T, ~F 2 7 a L OFEEEICHA] LT,
7 v NEEW ORI ICA~T X 7 o Vidt S e o fems, R 1 G &
(ZERB U7 R RN, M. TR, g IcRsRt s, (R 3)

2. HEMERREMGER

(1) #E™
ANTE T a IHERR TG T I S, T OFREEN X0 ZERITEHt L
77, (B 5)

(2) EhvL &
FVNL X A~T X 7 aViEl (B &A% - RB) % 1,500 g/ha TARERL
T, WEIRPNE G RBRD FhE S iz,
PR 151 HIRICAT 2 7 a L KOG 1 B bz, (ZH6)

3. LIRAEaER
(1) TEDESHBRD
AT Z 7 v VTHERAEY G RO TRV T, oY LI O S, DY)
I ~DRIRRD DIV T, WIEE L2 OB ARERICE W TH o I
NSz, (Bl b)
MEME PSRN TR, K EDRISIZ XV 53 T OV 8D 535 T I S
hic, SH3)

(2) TiEPEGHRQ
T2 T v VTBRRE R OEWTFRIWERI L0 9 1 ~pfk S, & IO RY)
X X35ty XU IS iviz, ~7% 7 a )V kO O IBRERIZB VTR
BFREEE, JEBENE, tHHE~ O EE T RT Z EAvRRENT., (BT

(3) TEREGKAERS
IV NEHETOEE 0~T7.5cm ([~ X 7 a)LwRM (EEARKE) LT, HiErp
TEATRER N Tl S Tz,
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F2E 0~23cm (Z81) D H- L 336~551 H TH Y | /ity T OF%RE IR 1 T LEE
% 1ETHEINL, A% 2~4.5 £ CIEK 0.01 mg/kg THEEICHERS LT,

SR 1 % FWTEBRAARERIC IV T, BERITI T 2R D5 1T O-R3X
¥5~6 A ThHh-oT-, ST

(4) TEMEMSE
WA (ME LK ORE) ([CX AT 27 a)W3nim 1IZaRE i,
T 57w ATOMKGIE K D0 L DR, & DBRBAMIZ LD TR F v
RTINS D8, O EM ORI LW A~T 7 7 a vt sy
RV 28T, TOBRMBIL ST VI IR DRI LV oSN, B2 5
Nic, ONTEESMRERE TH Y, P TIE DOARE T OARNFRIFITEE %
EEALN, (M6, 8)

(5) TEHRBEMHE
TR B R 1 M OMbsE + 2 W T ERRIRRE D H88 ) & M2V T, ~TFZ 7 mr
FIEBENEZ R LT, ~T 2 7 )V IIEKEETH Y | HERIE~OWAEMENTED
ENDZENDL, THBATHEE D ZEIIEBEZ LN -T, (BRT)

4. KehR UK ERFER

(1) MKPBERERD
AT LT a i, KPR TEBICIKRGEI L, 5 & LTy T D ARk,
PRAEZ X0 RIS AERL Uz, Sy fii T DA R T 38 o0 =3 ik i oo —
DEEBZONT, £, G 1 DB U~DOSR bR b, (B 6)

(2) MKPEHAERO
WY CEERREETR - & ) —V (99:1) HO~THZ 7 v L@ EEIE, 0.77 1 (pH
45) . 0.621 (pH5) . 0.62:H (pH6) . 0.643H (pH7) &100.43:H (pH 8)
Thol=, (=M 3)

(3) AHfEHER
NI LT N ORI IO RROG 23204 < . KB CERDEO T 5
EEBEZDNIZ, T Z T aNDINGIRE, FERLE THEWIREO WTREMS &
D74 IANTZ T ThHhoT,
ZONRPOSIE, AEASER ETHR IS Z LB b, (B3, 4)

(4) Ko fEsAER
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~

TN (pH7.3~8) KOG /KF O 1 O L 4 FE ETH -T2, (&
& 4)

5. HIREEHER
(1) EEHEAHER
i%¢@mf&7uw@¥ﬁ%iwwﬂﬂﬂﬁﬁot(%%6 1976 4F)
BT 5 EHFRREFERCIX, BN 2 FETH Y, HH 14 %o LB\ T
%@mSMKOit\ﬁ M C BT 2 ~T7 % 7 a L OFEHEIT L 0 BV VR
e X7z,

KENCBWT, ~F X 7 a/L% 3,400 g ai/ha 116,700 g ai/ha TRUE L 7=+
HONT B 7 v )V RO 1 OA TR 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)

6. EMEREHER
(1) e EHER
B R WSS FWT, AT 7 a LR OMREY [ 2 oNtg L LT-1EW
% ATBRDNFEE ATz, R 7 R e OMLER & X, BN OGSk 5 &
HEAVERCIE, AEATHT RO IAREAT T ERRIZ 2,000 g ai/ha, BEERE 712092 Bl -ALEEC
1% 30~45g ai/100kg Fli - CTd 5, FERITHIAK 3 IR TV D,
AT Z 7wV RO T ORRFEREEIL, ~A T > 70 () @ 0.05 KT
0.11 mg/kg, AIEBERICEIT DRAERMEIL b~ MIBIT 5 0.04 %01 0.02 mgkg T
boT, (W5, 8

(2) RIEYZEREHER
DIZALAD
Bz~ % 7 v )V E4ER] 5,600 g aitha T 5 4EREILER U 7=, e LERBRAR 5 4
BIZBIT D R O~T & 7 o KO 1 OEEHRREIREIL 0.78 mg/kg TH
STz, HFLEERR ICINE S LTI A CARIZEB T 5~T7 % 7 a VEOMGE T o6
FHERIRIE1T 0.36 mg/kg THHoTZ, (BE8)

IzALAQ
B~ % 7 a )L &4ER] 5,600 g ai/ha T 5 EMALEL L7z, BFLER 5 42512
BV OA~T X 7 vV ROV 1 OGFHEREIEEIY 0.70 mglkg Th-o 7z,
HGEUVER 5 AR I THREE . IHE L 72IC A CARO~T 2 7 a VR OE T OAFH%
HIEEE X 0.413 mg/kg TH - 7=,

14



F7o. NTHF 7% 28000 g aiha T 1 [EALE 10 %IR8 5 HEHEF O~
27 v VRO Y T OB G RIEE 13 0.719 mg/kg TH Y . INELZIZAL
I DNT 27 vV R OME 1 OSFHREIEE Y 0.223 mg/kg ThHh-o7-, (BHR
8)

K=
WEEHICA~7 % 7 o LV 8HK %2 0, 56, 112 X 224 kgha TR L7-, 4LF 15
ER OB TEBT SERGICA~TZ 7 a)ViIm Sne o =28, REw 120
0.067~0.237 mg/kg B S 7=, (2 6)

(3) BEYZEHER
OFP%0)
FLFE CREMR OSEEAR) (~7'¥ 7 vl % 3 mg/kg (KE T 14 HRE DG L
T, FF R OFLRLS T O FE R I EE N HIE S iz,
T B T EREBE S % 51 B E TR Ui, REMW 1 OREITRK
1.8 uglg £ TEHF L, ZOREFANZ —IBHFHOREE 44 pg/g (2% L=, (B 5)

@922
P CRER CFHEA) (T~T' % 7 L% 8 MEET (FRIK : 0.5~2.0 mg//H/H)
Fh5 LT, IEHRRTD ORE T OFRRIRE S E Sz,
NEWRAARE T OIGH T DUREEIL 0.1 pglg Kiti T -7, (B 6)

@I1Q (NFaynIL/REMI)
LA CRHEARE], —BES 2 80) 12 20 HRERRAE [~ % 7 v )VfRetn 1 ORAY)
GRAHAB) @ 5 KUV10 ppm] #5 LT, It oOmEBERENHIE S,
b 3 AR DI oRHEY T Of/NEEEILZ, 5 ppm EE5RETENRTH
0.26 K11 0.34 pg/g. 10 ppm H5HETIL 0.23 K10 0.65 ug/lg Th-o7-, &5 15 H
BOBmKNIEEIL 5 LTV 10 ppm & GHETENZEI 0.63 )20 0.80 pglg IO 1.51
KN1.66 uglg Tho7-, (& 5)

@I2@ (NFEonL/REMI)
A GRFE : RB. 45 28 8H) (2 98 HRNREE [~7"% 7 v vt 1 OiREY
(GEAL : RBH) : 0 &000.16 ppm] 5 L. FEIFORBIRENHIE iz,
B GREDNER TR O 1 DIFEIX 0.017~0.020 pgl/g TH Y . HBEEOENT
2% 0.004~0.007 puglg NROHNT=, (BH8)

G®ILB® (NFErH/OL/REMT)
WA GR#E - RBA. 10 58) ([ZIREF [~T7 % 7 a Vi@ 1 OIREY (BALE :

15



) 1 0.4 ppm] &5 LT, JEMITHORERENE S,
NEWGTR DR RKIREEIT 1.53 uglg T o7z, (M 8)

@I ® (NFaonL/REMI)

LA CRFER OEEL : RB) 12 30 HREHRAR [~7 % 7 a Vi 1 OIREGY (R
Akt RB) :0.045, 0.086 K& 100.160 ppm] %5 LT, FLit T OFEREEEE S HIE
ST,

FLt OB EIREDN R 5% 18~24 HIZFEO b, FHIREIL 0.045, 0.086 KT
0.160 ppm #H5GHETEL4 0.013, 0.026 KX 0.049 pg/g TH o7z, *HBREHEHT
W%, BEIIRERICED U, 13 HE CEREEE MR g Lz, (IR S8)

@D K& 1)
FLAE GR¥E : RBA, 10 88) (2fCHM 1 %2 28 HIENEEE (& T £ 0.005 K1Y 0.02
ppm) &5 LT, HIt+HOEBEENHIE ST,
e 5. 28 HE DL O 1 OIREEIX, 0.005 TN 0.02 ppm HHRETENE
31 0.0027 K& 1r0.0043 pglg Tho7z, (B 8)

®=7+Y

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

HERRERR R OFR IR 13 0) D 2 B CREIZEEM L, 0%, fafthRED 5
EOPRE TEFIRMEICE Lz, BHKTH 4l THEREBENG 12 198 L, (&
% 6)

7. —HREEEHER
—REREERBR I OV T, 2R U ERHZEEHE N 720 o 72,

8. SRR
(1) AnEHHAER (RiE)
AT Z 7 v VIR O T BB E S s, RERIIER LIRS TW
2o

x1 AAMEFESBRERBE (RN

] LDso (mg/kg {AH)
X
P R B p | i
Z v b GREARH) 60~142V
e qn|
Z v b GREHEARH) 100 162
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7 v & GRHEAHH) 80~90V
Z v b GREAH) 40 —
7w b GRFEAH) 71 —
< U A GRHEAH) 702
~ U Z GRitAH) 682
INBAZ— CGRFEAH) 1002
TAEY N GRERH) 1162
U GREEARET) 80~90?
=U rU GR#EAH) 63 —
7w b GREEAH) 195 250
(29573
7 v & GRHEEAH) 1192
fEREN 7w b GREAH) 272
FRA ~ A GRit ) 402

— R L ERHI R 2o T2,
1) ZRR UG RN R O BIEE CRif S Tz,
2) W L7=EEHIMERNC W CREH o T2,

AT LT a )V OBMEFEMEORERIERIE, IREEOMRT, Rk, A GEEGH &
OBz 2 — 2 DAL T o T2, REFLRRTFIIRA ClX, EERMITEENTEO b
7=, (B2, 5, 6)

(2) BESHEEER (KB
T B2 a N ORFOBIEFMEBRN T S Nz R RIFER 2 IR STV D,
(22, 3. 4. 5. 6, 8

x2 SMEEEHRERSE (K3

5 - LDso (mg/kg 1K) - S
o Rt HhiyFf m | i BIER SUTIEIR
I 7 v b GREA) 34~88V —
]
I ~ A (RAFEAH) 32~48 — —
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i} 7 v b GRHAA) >4,600 >4,600 —

M| Fvh GRERD) - 415’02%; =

\% 7y b GRFEAH) >4,600 >4,600 —

VI 7w b GREEAH) >4,600 >4,600 —

VI Z v b GRHEAH) — >10,200 —

VI 7w~ GREEAH) >4,600 >4,600
G R 102 -
B I YA GRER) 5~102 TR

—  BRUICE NI 2o T,
D MR UTEEHIHEERAROFME TR S T,
2) R LIZERHIHRNC W TR 220 o T2,

(3) 2EAESHRER (Sy )
Fischer 7 > & (—#tf 8 PT) A 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 aWAGI Ny
ITE M OB K F T A i e R I 5 4 B ICiReR & 72 0 . BB MEZR L
%24 FFfigIC BBl SN, (B 3)

9. MR- REICxY HRIBMER UK ERIEIEHER
IR+ BERZ 69 2 RIREE M OB R EMERAER (IC DWW TS IR L 72BN RE#) 2270

>77,

10. BRMSEHER
(1) 4pMEaESHEE (S )
Fischer 7 v ~ (—#fME 8 VL) Z AW =ghble 0 (BIK : 0, 2 XUV 7T mglkg &
H/H) BEIZX 5 14 HREEEEMEEMRER N EE ST,
2 mglkg RE/H&EGRED 2 JCE N7 mg/kg (KE/ B &SRO TOELFEMY) (T
VC) (\ZHFRIRAE R ASGR O Hivtz, F72. 2 KON 7 mg/kg (KE/HEGHEET, FEED
HEN R OV i B B DI 23388 BT,
KRBT I T, 2 melkg R/ H DL O# 58 CHHMIIE A K O E B EN% 7
RO LD T, HHEMERIL 2 mgkg RE/HRM CH L EEZ LN, (B 3)
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(2) 30 HEEAMSHHER (TVR) (NFE2/0LL/KREWI)
ICR ~ 7 A (—REMElE 10 VC) & HW=REE (7% 7 a Ve 1 OIRAEW
(25:75) : 1, 5. 10, 25 U 50 ppm) #5128 % 30 H HALAMERENERERD 520
iz,

25 ppm FEHEDOME 1 P, 50 ppm HEHEDHE 9 VE & UM 8 PEAYSET L7~ 10 ppm
PUFEGHETIIATITRZRD e o7,

IREE N OMBEE BT G- & IR O] CRRE 72 2213580 bR o 72,

BHETREOHRTIX, 10 ppm L EFRGHET, NEEREARRIL A S R
PO BAVC, 50 ppm BGHEHE 16 (BFEW) CHEEOBEEZREN CREEE
¥):1.69 g, 50 ppm 58 1 4.00 g) 23, 25 ppm FGHEMETITHEEHEMN G
Bf:1.69g. 25 ppm &GHE : 4.35g) MR LT,

5 ppm LI GEEORE N O 10 ppm LL_E# GEEOMEO R B AR 2V T
TSR X BRI 2 £ © ZNBEFPOME K OV RS AR R 358 0 B vz, T D¥
B ORI BRI T o 7203, WEHARRET R OR A 13l E ST,

AR T, 5 ppm BLEFRGEEOREK N 10 ppm LL_EFGEEOMECHRERRAE
KOFERD B0 T, BWEVEEITHET 1 ppm (0.13 mg/kg (AE/H) X OWET 5 ppm

(0.756 mg/kg (AHE/H2) ThoLEZ bR, (B2, 3)

(3) 14 BHESHHESESER (Sv )

Fischer 7 v & (—#fE 8 VT) Z HWooliilftn (K : 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,

FRAREEGIZ X0 ATEVZE L, R & OV MR R~ OB T b,

AR T, 7 mg/kg RE/ A RGHETHRT RO N/ T, Tk
T2mgkgAH/HEZ 2 b, (ZH3)

11. BUEHRARRURELSAMERER
(1) 140/260 BFISHEEMHER (Sv b)) <BSEFEEH>
Z v b GR¥EARH., 2fEEF 269 00) Z2HAW-iEET (5K : 40, 45 %160 ppm,
R 1 : 35, 40 KN 45 ppm, ~7' % 7 o)V 1 OIREY (75:25) : 40,
45 }z V60 ppm) G2 X5 260 HEHEMEFEMRBRSFE RSN, —H D07 v ME
140 HR#& 5%, <HIRATEL A KGR L ChiclR 120 HIE OEE R FEhE 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 D SEEMED SR DB R (BHR9)
3 B GMRlk L BT R OBIRETF AR Z LD R EER L LT,
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HEANL TNz, [\ LB~ % 7 e VRGN B %<, IRWTA~T X T
2 UIREH) LIREWHRGEE, R 1 BEHDIETH T,

260 HMEGHEO DT v b CIRsAAg 2R 2 2N 2 C/NEELD O FFARAE 14
R 822k U, MRz I S < @B ETH Y | MRS Ch -7,
AR ZE S EE L o727 » b Clk, BIRBEE S OMBE LRI LT, T
a—)L7 X U, IR ROV R M OS2 bsii e DT, (B 2,
5. 8)

(2) 200 HEEMSHEHER (Sv ) <SEFEH'>

Z v b GREEARBH, —BERE 10 PR OME 20 PE) 2 AV 7=iREE (IR : 0, 5. 50
V100 ppm) 512X % 200 H A2 EERMER D L S L7z,

50 & TN 100 ppm % 5-H£ Tl 510 B £ TIZEEMNSE LT L7z, SETHTIT I,
MR FLHEDFT RSEE B, FEHEET LT,

5 ppm HHHETIX, 5 50 H £ TITERMZ2 BE IO LR o Ton, £
VIR S TUHE | PR AT By OVRRHGE RO 23 58D & FUIE 2 PR ONHE 1 PU2SSETE L 7=,
F 7o, FREHAR SRR T FRAAR A2 M QN R R A~ D HER L 2338
niz, (=8

(3) 8HhAMIBHSHHER (Sv ) <BEFEH>

Z v b GREEAE, —HEMERS 10 D) & AV ziRET (IR : 0. 5 %0010 ppm,
DDT : 10 ppm) #&5IZX 5 8/ H MHEMEFEMER R 52 S 47z,

AT S 71110 ppm BEEHIZRBW T, BlaOBEmEm/ MaAE L O = R
DOEINNFED BTz, DDT &5 ChH -7, ~7 ¥ 7 12/l 5 ppm &
HHETIX, 10 ppm BGHOYMBEMEOER\bEZ R L, T I 2 7V {bEmIz &
VA SN DAPEAIND &I SR AR AR CTh -T2, (B2, 8)

(4) 4 AEHEHEER (Sy k) (ANFE250L/REMI) <BSEEH>
SD 7 v b (—#fE 25 DT, cPREEME 54 JC) 2 FHW2IRET (7 & 7 v Vi
I DEAEY (811) :5, 7.5, 10 X1V 12.5 ppm, FHMREEBIEITE 3 ) &5
285 24 A B MR MERER N SEME S A7, IO DS 5 LY 19 2 A 125K
Sz,

4 50 XN 100 ppm #HGHETREMWMET L, IR ETEMAT RO Hiv, miE & EO BRI
DAL EMBBEGEE LT,

RO - OB E GRS LT,

6 P RO =SB EE L Lz,

(3}
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£3 AMAEBESERER (Sv ) OFHRGEERE

55 (ppm) 5 75 10 12.5
SRR AR B
(mgfkg Iy ) | 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 7oy /NEHL U FAZAE RS 7.5 ppm BLER
ERCRO LN, (B2, 7)

(5) 60 EMEHSEHERAR (F1X) (REWMI)

E—27 VR (—RERE 2 PE, M 3 UC) & AWZIREE (R 1 - 0. 0.5, 2.5, 5.0
N ON7.5 ppm) BHIZ K% 60 M @M RN FEME S ATz,

WLITRO Lo Tz,

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

JFEDZEMEDS 7.5 ppm FEHHED 1 PLTRO LT,

ARERICIB VT, 5.0 ppm YL EOEGRETIHEEOEINNED Hl-D T,
P&, 2.5 ppm (0.06 mg/kg (AE/H) ThdH B2 b, (B2, 4, 5. 7)

(6) 2 EMEHSEEHER (1X) (KEWMI)

E— VR (—REMERER- 4 V0) A FW2IRET (BT -0, 1, 3, 5, 7 XU 10
ppm) 5T XD 2 FRHEMERMRRD T S e, Bh 2 FRICKRE2 LA &R
L. 780 2 VCidst FREEIOFBERIZ K 2 6 7> H REIE B it < vz,

BGHE TR DN mmHEAT IR 4 IR EN TN D,

TR D LR oT2,

RE S O B BRI IR Do T,

MR FHIRRA L ORIV T, EITREO b7,

AGBRIZIBWNT, 3 ppm LA EOFGHAMERE T, TFRAAER & Y ALP JE M 0%
DD HT-D T, M EIT 1 ppm (0.025 mg/kg (KE/H) TH D B2 BT,

(M2, 3. 4)
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x4 2 FREESERR (1X) TROOh-EMEMRE

51 i3 i3
10 ppm « Alb OV TP OAE) 2 < Alb X ONTP OAEN 2
- JIFEERM - JFFEEHN
7ppm Uk - ALT ¥4 - ALT /0
5 ppm
3 ppm Ll L - ALP #/1 - ALP i
o JFNEEROMEEAEME O FTFHAIIEAR |+ FHF/INEE LB P O SR K
KM OZEfadt, K OZE Rk
- TR E ORGREERCR G, | IHIR e E ORI b, < b
<0 HT AR 0 T AKELENE
1 ppm AT R L MR R L

(7) M0 EMEESEE/ ROAMHERER (v k)
Carworth Farms 7 v b (—HEHELES 20 L) 2 W /-iREE U5UA @ 0. 1.5, 3.0,
5.0, 7.0 2OV 10 ppm, ‘F¥RRIREREILE 5 BH0) & 512X 5 110 B IEMEEE
FEDS AAEDFERRBRAN FEfE S V7, JRERAARR AR A L, O, TN, . AL R,
B, FRMR M ORI A kG2 33 S 7z,

&5 10BEREEEMERER (v b OFHRIKERE

F54 (ppm) 1.5 3.0 5.0 7.0 10
TR AR R
(mglkg fkeyp) | CEAE | 0074 ) 015 0.25 0.35 05

R, RE N OB EA~ORE, s B &2 N g 7Fifkd (RBC,
Hb, WBC., HMEKE ) ITHEITFERO b o7,

AR 52 0 . FEABAEE DG U7 IR L38O bV o 7=,
BRI I B\ T, 7.0 ppm G- REDOME 6/16 51 OME 3/18 1, F 7=,
10 ppm & 5-FEDOKE 2/12 5] K OME 9/16 11T, /NEFLE OIFHIRLAELR, FIFE D

YIEAL, AR OO R RAE S OB 72 IR A 2338 BTz,

BRI T, 5.0 ppm FGHET/NEEHODHET IR R & OSHIa E a0 J5)i
REZEOIFIRFRZ, FFEERENNERD -0 T, ®BEMAREIZX 3.0 ppm (0.15
mg/kg (AHE/H) ThDHEBEZ LT, BNAMETRRO oz, (B2, 7)

(8) 224 HRIBMEMHE (REMI. Sv L) <SEEH>
Ty b GREEARE, —RElERER 25 T0) 2 W 2iREE (B 1T : 0, 100, 250,
500, 1,000 % T® 2,000 ppm) #5128 2% 224 HEEMEEMERERN I S, £
7o, $eh5 110 BRICEFZ SR DM 8 PE2 BN, [R5 EREOME & Akl 1, B0

7 AH I K DENE N OVESERE D BB 2 kst L T 0 | I EAREIE DS TV SE SR D 7= H %
EEEE LT,
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RE~D B RF STz,

R, BEELK U TRITINTNORGHICE DN THRENRD Lo oT,
2,000 ppm BERIZCBWT, BE~ORIEMEDFHI (produced intestinal
irritation) 735 Hiv, BRIKRGORENE 2 b,

PRI ERR A T, 2,000 ppm $GHEOME 1 LA T 500 ppm $GHEDRE 1 PETHF
AfafE, F£72. 100 ppm B GREOME 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, G & o BEE I Tl s
7,

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

(9) 80BRRMNAMHAR (Sv ) <SEFH>

Osborne-Mendel 7 v~  (—REMERES: 50 DT, T PRBEMEMES: 10 PT, " — Lkt FEHRE
MERESS 60 DT) Z FAWVTZIRET (A9 @ 4 ; 38.9 KON 77.9 ppm. M ; 25.7 X (¥ 51.3
ppm) 1038512 1% 80 M MIFE A AMERER N Fhiti STz, BEHET % 30 OB
ENEXE ST,

E BB GREERE T, SETRITEE R EINDFRD BT,

%%%&5%@?$@%E@H&ﬁ%@%ﬂt# B G T I B L D7

mu E8)) %ﬂiﬁiﬂo 7Lx_o

fﬁﬁﬁ%%#ﬁuﬁwf % < DIIEME, ZEMENE N OB DR ZE DGR B
Ty, FEAREPE I XRHREE & R CThH - T,

FER AR A e _E R s A OF C ARl DR AEBEE 133 6 [T STV 5,

FRAEE K2 ONEE % G e FER R A b R MBI 23 A 5 S L, FIRAR C HRARAEES A3
HEIZHD Lz, JMPR KON IPCS TIIAGBRIZIZ R B 0 R AT
FHiCE7eroc l LTEY, RMELEEESEIKEMHERILZ 02 FF L
77 THEEIZFZRD 6N hoTz, (B2, 3, 4. 7)

8 FEHRHHDZOBEGE L Lz,
9 ~TFHZ7uj:73%, trans-chlordane : 18%. cis-chlordane : 2% (Z/E 2) .

10

T AN SN T OIREIRE 2 AEZ(LICADE T3 RIAHE L, R E &R G ENEH &
iz,
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&6 FRRAMIEEKMRESERVCHREBEOEEEE RERVMEZED)

PRI I ki3
58D (ppm) 0 38.9 77.9 0 25.7 51.3
FRR AR A B R ki 14/38
s 1/8 9/38 3/38 1/9 3/43 (<0.001)
3/38
NS (\ /—J B _ _ —
FECDR AR C b s 3/9 7/43 (9<0.05)
1) FEE e E R R
— BRI ERHCEE N 2ho 1-
(10) 18HhARMNAERE (YTHR) (NFTE2o0)L/REWI)

ICR~v & (
/v/ﬁgﬁﬂrmm/ﬁ Yy (25:75)

—PEMERES 100 DT, FRRS & A8 10 PT) ZHW-IRER (~TF & 7 n
: 0, 1.0, 5.0 %201 10.0 ppm) HHIZXKD 18 A3

PAERABRDN 2N S u7e, BtERTIRRE (—REMERESS 100 L) & LT, 2-7 B hT R

J 7/1/2L LU NEEE (250 ppm) &5 &z,

A M OSSR ORABE 3R T ITORI LTV D,

5 0 ppm LA E# 57, 10.0 ppm Tﬁﬁ-ﬁif’é&(ﬁl‘%‘ Pk R e CAEAF BN R O

SR BTz, REMOEEEA~OREITRO biveh o7z,

5.0 ppm LA SREMERE CHFE EOHEMAFRD L, WTHOFRERHIZB N TH,

HFABRCAE R D FE AL DIEINNFED BTz,

KEENEBSET BT I — ORI Z BT K2 IR0 95 PR 2 A B A o0 FE R A

DIFENE S AU, DOFER I OF MRS | VIR 2 A B e

pCi oty el

7eino 7223, 10 ppm FEGREMERE T, IFllaE & A EHIR A A G OF A ITHEET
FHNTH B 7RI by,
2!&@% BUWT, 1.0 ppm DL EEGHETIHMIAiE R OISR INNTEO il
DT, HEMEREIT 1ppm (0.15 mg/kg (AE/H1Y) K Thd EEX LN, (B
2. 3. 4)
xR7T FHHBRERVEESEREOREEE"
PERI] Jii3 i3
&5 & Rt ks
(ppm) 0 1 g 10 Sof FREE 0 L o 10 %f PREE
FFfEfasE | 1/59 | 2/66 | 2/66 | 1/73 5/58 1/74 1/65 | 1/65 | 4/52 5/75
Frrma s
FONERT | 2/59 | 4/66 | 4/66 | 27/73% | 9/58 174 | 3/65 | 3/65 | 16/52* | 13/75
MRS
* p<0.001

11 SCHRICHSS < SEAMED B sReO T MR R E (BHR9) .

12 KEENIRZET U7 I =SR2 A L TR ONTRR TH D,

24
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(1 1) 80 BARIEMNAMERE (TIX)
B6C3F1 v A (—HEMEMES 50 VC) & VWV IREE (A 1 ; 6 LT 14 ppm,
M 2 9 K TN 18 ppm, FEEIRRRERE : HE ; £90.9 KT 2.1 mg/kg RE/H . M ;K
1.4 ¥ Y 2.7 mg/kg RE/H) 14512 K % 80 HMIFE N AMFABRMN FhE S hui-, &5
%I, *HBRETEIOFRERIZ K 2 10 [ oo [al1E R A3 50 S 7=,
B 5% 90 BIC BT DAFRIL, BERELOXEE L B2, BET 70%., MET 60%

Tl
{RE A~ DRI &’) Ehiﬁ#o 7
MRS M OSRE EIMEIR 28 D FAEBE 135 8 ITRS LTV 5,

*..iﬂ%7ﬁTlH@£ﬁ§Ex X 2 FlE o> Jp5 ERAR AR 2 s o PR T4
DNENE S, FORER, Il OR A IR i &k ORSHEirERZE D&
FERAEBEET. &R G EREREO A TREHFEIIICHE B L, (B2, 3. 4,
7)

&8 FHHRRER VREEITREDREEE

PR J4i 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 K OF 24/45 21/42
REHERTS A9 | W | gpoagn | V1O | 3| mp0oam

1) EHARED Armitage 7 A MC X DHERIE

(12) 24 hARLAMEE (THR)

C3H ~ 7 A (—REMERES 100 PT) Z FAVWZIRET (FUA : 0 208 10 ppm., U
I :10 ppm. FBAEEEE : 0 XN 1.5 mgkg RE/H., W1 : 1.5 mgkg (AH/
H) B5I12 LD 24 1A 303 AU MERRBR D 56 S vz,

AEAFHRIIKRTRBE T 50%, ~7'% 7 a VEHHET 30% & UM 1 & 58T 9.5%
Th-oT,

JIF AR RE g B ONE FTEIR S DI AEBE 133 9 IR STV 5,
KEENLRET T L —OFHMIiE B S L o THFORBEERR M A O FFEEE
INFERES I, EORER, ~TF 7 v VR GREOME R O 1 58O MEREC I/
s DI AR DA B/ EIINGRD B vz, £7o, NFllaks & OFEETERZE DA F
FAEMELARIZEMLE, (B2, 3, 4. 7)

18 ~F X711l 72%. trans-chlordane : 18%. cis-chlordane : 2% (& 2) .
14 FMERENEEINT-T20, RERE 2D S8, BEENEESRSENREH S,
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&9 FFHIER CEEIEREDREEE

PERI] Vi3 i3
- ~NTE7a | A T ~NTE a1
54t (ppm) 0 10 10 0 10 10
42/78 18/80 34/83
AL
AT 29071 35/85 p=0.031) | 23 (p=0.04) (p<0.001)
JHRI R K OF A8/ 72/85 71/78 11/53 61/80 75/83
FE P A (p=0.001) (p<0.001) (p< 0.001) (p<0.001)

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

12. £ERESHHR
(1) IHKFIERE (Tv D)
7 v b CREEMROVEEAI, ke % FV7-IRE (FUA: 0, 0.3, 3, 6 XU} 10 ppm)
BHIT X % 3 HARESHEAER N FEhE STz,
10 ppm FEGHED Fy AT, A% 2 KOV 3 B O REMW O IE T RAMENZEEIN L 7=
23, 6 ppm B GRELL T CITREITZRO LIV o7, BIEREIC KT DRAITRRD B
nighotc, (M2, 3, 8)

(2) 3HREMHER (59 Q) (NTHHDOL/RBMWI)

7 v b GREROVEECRB, 7k 80 ID) 2 MUiREE [~7 2 7 m LR |
DRAW (31 10, 0.3, 3 KO 7 ppm] BEICES 3 HRESIRBAENE S
7=

P L OVF o HAROIFIEEIE 0.3 ppm B G-HETEMNZHA L7723, 3 ppm B E#E
SRECIIMER 51T L 5 IR0 bR d - T,

3 ppm FEHETIWNT AR 2 MOV 3O IREW O SETEDMENTHIN L7z,
FIEREICHTT DB L LT FRNREROBO PR LN, (B2, 3, 8)

(8) 2HARKBESRE (1 X) REPI) <SEEH">
v — VR (—REMERES 4 POIZIRET (RS T - 0, 1., 3, 57&wumm1$
IR EREIIER 10 2R) &5 L CEli S N7 2 FRErEERER [11. 6)] |
BT, 14 HECE L% (5 — &5iﬁ®%&2E@Méﬁ\E%mFéﬁ
A ST, Fo UL, #9 14 A D Fy AR OME 4 PO OV 2 DC% 2 HUA—
WG EBHENOER L, Fo HRoSHEE L TR SE, FoA2HESYE 6 #iiE T
L ST,

15 DS DETHY . T2 BIRENTH LD Z EnbBRER L LT,
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=10 2 HEBERE (41 X) OFEHEKERSE
B5HE (ppm) 1 3 5 7 10

YRR E TR
(mg/kg K/ H) i 0.025 0.075 0.125 0.175 0.25

BENM K OB IV T, BRRIEIR, 1TV b, RE &R ORI 2 TR
LIV T,

10 ppm FHEECIBW T, FL IREMW) OFET SRICH Z AR BINAERD STz CofIREE
9/20 {5 ; 10 ppm & 5HE - 1718 651)) . £/, FiOAFRITHE 1L IEOATHY | Fy
HARBEM) & T HHETAS B LR o T2,

3 KON 7 ppm FGHETIE, Fo EEMW M) 72 B 1 RO BN ZED BT Gof AT :
0/4 f51l, 3 ppm #%5#f : 3/8 ., 7 ppm HEHE : 3/8 #)

Sppm & 58 TITREITS Hi7e -T2,

MR FH) e QSRR Z BT BRIRI G2 L D B3GR b Lo 7z,

MR AR A T, ALP M OY X3 ALT iEMEOEINAZED Bz, fsT —
Z ISR ST VRN DRI O T L & ORI TH - 7=,

F1 B OB FUESUTARIIFFASFRD S A, FABEE T 7 ppm £ 586 T 1/4
], 10 ppm HE5REHET 3/10 i, MET 3/7 Bl TH-o7=, F7=. 3 ppm KEREDTH)
W CHE~OEENRD LI (BT EPA, 9H) |

JMPR (38 O OTRERI 2T — 2 D=, ) 1T OBFEEEIC T 58
BIZOWTIEE SN 2o T2 & LTERY, AL EE B S EEEMRESIIAR
BraBBEGRET D EN Y T Lz, (B2, 3, 4. T)

(4) HHEHER (=7 RY)) (REB®I) <sEBEH>
=T U GREEARBA, —BEHE 4 ) O 20 1) 12 25 BEFEEE (RS T - 0,
0.02, 0.1, 0.2 ppm) $&5 LT, BHERERD N S 7z,
BT, (REEHIN, 17T8h, FpEIREYE & OV IR E &2 B IER O D e
77,
0.1 % 780.2 ppm B GHEDIRORHLIRITMEERD Lzo3, Wb LB 4175
ICHEITRD Dotz (B4, 8)

(5) REBMHER (v D) <BFEEH>
SD 7 v b (—HEMERS 7~8 L) ([ZhER 8 H b HpER 21 B £ Tomfilfe 0 (A
0. 0.5 X 0*5.0 mg/kg AH/H) 5 LT, FEAERMERBRDEM S vz, 28 H IR
RE IS 2 A5 MRS 4 DLICRRTE L7,
5.0 mg/kg (RE/ HEGHECRBN T, REW 2 IEET Le, £/, FRECBT S

16 WHELEW 2 W2 Tl W0 B E G L LT,
17 —HEOEBWED DR 2 HEORBR CH L - OSEGE L LT,
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e B IREM) OIREEIL 0.5 mglkg NEE/ H £ 5-8E K OSHIREE & bk L TR EICIEL
1 EZ RV IREWITA% 4 BUNIZAETRT LT,

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

AAFRIE R DR BB AR G- O 2N IZE80 B> Tz,

AT AFRZSE R, MR B, HEOF ARSI oFLeEEsE, MEEM, myEE
AT aA NREE, AlssiEmE, fE - IPEERRET IR ENR O b7z 2 &
DD SRR O AN 38T DR IR G- 23 AEASR DI EE A [HE L 72 2 & DSRig
Shiz, (ZH3)

(6) REEMHER (v Q) <BEEH">

Fischer 7 v b (TCECAREA, #ff) OTHR 6~19 HIZHHED (5K . 0, 4.5 KO
6 mg/kg (AF/H) &5 LT, BRI EIREMW A A% 1, 3. 6 V21 HICH
BT, FEEITHT D EN R S,

BHRET, 78 2RO REM) OREEINING 2355880 H i,

AR O A% O B O A 7RI BN TR LR o T2,

IRE OREITE GRECAR 6 HICHEICHE Lo, A% 21 HICITEEITR
bHNIRoTe, (B 3)

(7) REEHHER (S5v Q) <BEFEEH">

Fischer 7 v & (DLHCARBA, 1) OITHR 6~15 Bzl D (54K : 0, 5.1, 6.8,
9.0 XN 12.0 mg/kg RH/H) 5 LT, EBROFREIKT BN BET S,

RHEMICIW T, 12.0 mg/kg RH/H & 58T 5/13 fi233E 1T L7223, 9.0 mg/kg
(RE/H LU OFeG-#E TIRAREEE N & OERRTERIC H SFEBEME O & 5 2 EITF 0 6
nigmoie,

IREMIC BT, 6.8 mg/kg R/ H DL EF GRECREDIHF R, 9.0 K11 12.0
mg/kg R/ H & GRECHARIE T ROBEEREMARBD bz, (B 3)

(8) RAEZMHE (VVX) KHEMI) <SFEEH >
Dutch 74 (FeHHE—HEMESR 20 DT, xFBE—HFE 22 PD) OIFR 6~11 HIZ
SEHIRE T (M 1 2 0 OV 5 mg/kg (KEE/H) 5L C, 8RR I S
77
FETAF ONTAREE N OMTEI~ O E 35RO B v o T2,
PRI, Z5 IRIE SR, B e OVAEAFRE U TR IR DRI TRE O B Lo T2,
FE VI BREE 72 R BN SGR O B AL, MG DB LZ 2 bivT,
AR EITRO bW EE 2 oz, (B2, 4, 8)

18 2HEOHEEBRTH Y, F-RAFMEER L L CBERERANATSRT02EERE Lz,
19 FAFMERR S L CHEEA NN TR0 EGE L L,
20 BEEN1HEBEOATHY, HEWBBIWEERME HDIZEA TN EnbEERE LT,
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. BiEHRER

N HE 7 a) (JFAK) O in vitrolZ
DNA ﬂ%ﬁuﬁﬁ B FA#HEER, UDS uﬁﬁ&()\gﬁ:?’ AN AL |
BT DS BB 22N B
ﬁ%ﬁi))%ﬁlﬁ ST,

BITRRER

WNIZ In vivo |

ZEIRIR BZ

A\\\

EHRIER 1L IR STV D
T LT BRI m\fﬁnﬁﬁﬁ&iﬁé BlemtEIRnbo LB 6N, (

BT A HEE & V=157

Bin 122

SRR FER R . DNA 84

SN FER R K OV PEBE

2. 3. 4)
=11 BEEUEBREREE (RN
R POE JLPRYRRE - Be b8 | FER
mmvitro|  DNA &S . - :
) 1' & % Bacillus subtilis rec strains | 356 pg/mL(+/-S9) | [&k
Differential toxicity
Salmonella typhimurium 1,000 pg/7' L— k
IRz 7R | (TA1535, TA1536, TA1537, | (+/-S9) Rt
TA1538%%)
S. typhimurium 5,000 pg/~7"L— h
IR BB | (TA98, TA100, TA1535,  |(+S9) Rt
TA1537, TA1538kk)
S. typhimurium TS L
(TA98, TA100, TA1535, (+/-S9)
. TA1537, TA1538, G46, C3076
IR TR RS ) » 290, . o
1 IF 2RI B D30524%) P
FEscherichia coli
(WP2, WP2uvr A )
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)
EIR7eR s AR | TA1537, TA15381%) (S35
E.coli
(WP2, Acrff)
S. typhimurium (TA1538,  |2,000 pg/7 1 A7
ZERIE R | TA1978 1K) (-S9) o
Differential toxicity | &. coli =
(WP2, K12 )
S. typhimurium 333 ug/7'L—hk b
1HIRIERAE SR | (TA98, TA 100, TA 1535, |(+/-S9) -
TA 1537 ¥F)
S. typhimurium 1,000 pg/ 7" L— k
IRz 7Bk | (TA97, TA 98, TA 100, TA|(+/-S9) (345
102 #)
DNA 84Ul ColE1 plasmid DNA (Z. coli 100 pg/mL(S9) -

K12 ColE1)
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o . Saccharomyces cerevisiae |JEfERC#H 7L
e Iy e
iR [ (+-59) At
pepmiam | T sy | P
e ShuG (+59)
. Fr A =—ANLDAL— -
SCE 3B . FEAARBH(+S9) | 95REE
SR "
Ty b vURA VYTV
UDS 25 INIA K — 3.7 ug/mL(-S9) i
HUEE /A
o Fischer 344 7 v I : o
UDS Bk R 3.7 ug/mIL(-S9) e3is
UDS 5 7> b 3.7 pg/mL(-S9) i
ARG AT =
UDS a5 b b VA4 BT | 37 pg/mLGH-S9) Effg)
AL T 2R AR
5 Rz ARL i 37 pg/mL(-S9) e
(Fprt 3845 1) 7 v M ER e pg/m f
TBAR-5EIRIE HLa R
2 L o3E L5178Y 4 25 pg/mIL(-S9) 5
(TK 45 778) ~ A L RE AHAE ug/m [l
A2 //J,\‘
z’i;gig Drosophila melanogaster 1ng #FEA i
e /e . e N AV z=v 7 ~U A |JEE] 20 ppm, 120
BT IR RIS R =3
IR PRI Incl {7V i "
in vivo fEHEN 24 mg/kg (N
o ) H x1 B S, &0
by G N
BT ER ICR/Ha Swiss /ft~ ™ A 10 mg/kg (K x5 Sy
[l G-
FEMEETER R ICR % % TORC IS mENE | gy

+-S9 : RAFFHERIFE(E T L OIFAFAE T
B, fE). TR OUK R SRO ARG T O A AU 72 S8R 28 SLERER % O UDS

RN S i S 7=,
ERIIE 12 ITRENTWS, (BHE2, 3, 4)

x® 12 EEEEBRERBE (KEMI)

R PO SLERERE « Pehf | fESR
AT ZEIR A SR Aspergillus nidulans 10,450 pg/mL(-S9) | etk

in vitro
AR HAT 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 i
1,000 pg/7’L—hK | .

1HIRZRA TR | (TA1535, TA1536, TA1537, (+/-59) 21
TA1538 1)

= <y 4 —H= Y l;g_l]“l\i

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

+-89 : REHEMRIAE FROHEAFE T

14. TOfDAER
(1) RERNDEE (Sv )

SD 7 v b (VEXCRBH, M) (/IR 12 B 6 HpER 7 B £ Tl (5K : 0,
0.03, 0.3 X" 3 mg/kg KH/H) #5 L, UsxREW) o4 Fi /- a4 % 42
H & ClREZMHEROKRE LT, R ~ORENRGF SNz, 53 IR@y
DHERE M O B PR BE I AR DA S 8 il (B 5-rh k% 2 ) LAREIZ i &
AL, JEEEM R OShAE N 31T 2 Mk 5-0 KB~ DR FHE S v 7z,

T v b O R OB DB 5E, Wl 5 & % OSSRl O i iR
HE|CWEEY 52 2o 72, 8 WlEFD U L REKEANIGTRERIZE T D ex vivo 7
JERREERE (MO RN~ A R = kT 5 Y BRI S N F =2 5
VR T —HIENE) (S BB A B 2 I o Tz, in vivo TO BRGSO M Ok
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, MECIamil &gy~ 72, 3 melkg R/ 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
JRIFAETORETIHI S22, MECITmfl S hiehotz, (B3, 4)

(2) RERNDEE (FHTYIL)
HET H1 7L DI L 0 15 S - RS MBI &2 T, ~T X 7 oL D5
FREIEH 2B ST,
~F X7 vl 80 pmol/L T, Vb U L oREROHEFE K O IL-2 S5 Wb s 522 4] <
Nz, £72. 1014~105 mol/L T, P /VDIFFERNL OEERD 7 &4 1 L iFED 1t
MRHESNT, (B3, 4)

(3) mREHAR (AEHSY )

SD 7 v NOREMICHENR 12 BB HER 7 B £ CoatilRe 0 (5K 0. 0.03.
0.3 X3 mgkg RE/H) 5 L. YixREWm A TN REMICA% 21 H X
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I 42 B ECREARGIROBE LT, B OMREIERS R S i, B
Poid, 10 ORI HHERES 1 ILASE SRR B, FOB, H 2By,
EMESOFEE, AMSRERE (HE - IRESFE, ZM5E - i, (D |
GABAA A {RHERE - FEBOWE DS I ST,

BEGRECIO T, FEERIE, GABA {RBIMERRE DA K ORRAIMREREE 2 5
LKA TEVZE LR DIV, Efk 42 H E CRIKRG ST » b CHERE
EAFDH B, 0.03 mgkg KT/ EOBRLRET, 7'm—7RBRITHT % 72H#
MOBIBRIE R OFUEFEORESBO i, (B3, 4)

(4) fHRaREERREAR
AT L7 VR OMRGE T % BV T2 Al e aE s B TR 23 kit S v 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 fHlahEREE SRS R E

e e SERLEE - B 5 R
7 v M EFZ ARL iz 0.37 pug/mL(-S9) 748
TxA . ’7‘92\ . H@A S 10 pg/mL(-S9) B

Fischer344 = » b b,
By R TEAI 18.7 ug/mL(-S9) Boit

B6C3F1 fft~ 7 A

10 pg/mL(-S9) Btk

ORI herm 7
RSN ) 10 pg/mL(-S9) ootk
Z v MT WBF344 #lijig 10 ug/mL(-S9) Bt D

fa 1

ERNNEA S ] ) 1 pug/mL(-S9) Ptk v

+/-S9 : RENEMHERITFAE FROIEFET
1) HIMREEREOTE R, 5% 15~60 432380 H - EE ) DRk 72 Connexin 43 DfEdtad
HERICEVHE L, v MRICEBWTIL, Connexin 43 @ mRNA OFEVMNIERD SN2 h o7,

(5) EABFD
~7 %7 v (80 pmol/L) 1E, b MEREEFERMEA M (ML-1) MEIZBW T ras
B TORRELBE TS VRSN, & N UREkEHW=v 7 s
ERICHET 2 BRIV T, ~TF 7 v LIRS IHIR - O8RS MaE (Bb) #
VRN pb3 BT RHA AT L X a L — g T A LR ENT T
27 anNOEREIZEID, MAPK B A7 — K& X7 EOMBNEENMET L7,
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MAPK ODOJEMHALIZ, ~F ¥ 7 a AR SZUREERZ A L, BEICRNA 7 1€
—a VEFRTARKD 1 HOThbEEZ LN, (W3, 4)

(6) ERAHEFQ
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-,
ANT RO NIRIEE CRERNAT T — g UNERZA L, B ClIEERR
el LTTRE—=3AZFERT LIRSz, (B 3)

(7) ERAERFQ
~NTE T L, Ty bOBEIEEIITFEOBEE R A SR S Y, NI X e
IVDOZRFRIZ I . ABEEEEICES D D v VIV RER DO —E Th D MAPK 23EMAL
ST,
Flo, ~TE2 T aMET v SO IEIIFRAN T, TGF- B#FHMED T R h— %
KOV N7 v lbce OMIRE~OKRHEZRINCIAE Lz, £/, ~7'% 7 a/LOIFHE
TTBc-2RENEMLT, (ZH3)

(8) {EABF@® (K&EMI1)

B6C3F1 it~ A IZiREE (X3 1 - 1, 10 X O¥ 20 ppm) $e5 S 7k
IZBWTC, Kk a7 A o —8 Ce IBERWICF VL X2l —rarEh
725, AP-1 13FMIC T v 7L X a2 L—y g a7, R 1 ok (3.7
mg/kg) &5 3 KON 6 FFEEIONTIREE (20 ppm) &5 3 KT 10 HEIZIBWT,
FENRATBE— a3 OEERIECTH D DNA FEATEENTEZ M LT,

~ 7 A lele? FHEMIBIZI VT, REW 1 IIHFIEIZ 2 < OB R OB 23558
L. Mil@a~>' e 7o L0854 5 Z LAVRIB ST, T r Y —ElkERTZR
RRIIA~TEZ 7 a LR FRTHRENATOET— 3 VOEBERREEEZ B,
PLC,1 X U'AP-1 @ B bEERIEN EEZ bz, (B3, 4)

(9) BIANENAME L DESEZEHRR (YUR)
B6C3F1 ~ 7 & (VL3R #f) I/ =3 o—F— [N-= ha Y PoF LT I
0 & Tr20 ppm] % 14 BRBFOKE G-, KR 4 BHZITFEE (0, 5 X100 ppm) %
25 EFEE G- L, s 8, 16 KUK 43 BRERIC L L THRNRA T RE—X
—IEMED R S AT,
N-=ha Y PxF AT I RONT X7 a5\ L5 AR AR A 1
14 ITRINLTN D,
AP ARAE « FEORAMEEIL, N-= b Y P2 F AT I VML Y T X 7
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NWERHRETHEICHEIMLTEBY , A7 ¥ 7 a3 NA T ae—4 —iEE2 A9
HZ EDIRENT, (B3, 4)

F14 N rOYSIFILTIORUATESOLBREIZESFHEESREEE

- G6P KIEIZ L AIRER iR i)l A
#/em? EfE (mm%cm?) | FEABEE B =y JEE
pojiisyisa 0.04+0.11 21+0 3/28 2 1
NDEA 1.27+1.07 10.2+12.5 8/20 11 2
NDEA+~TZ 7 | g14114 | 27.3+40.7 16/21Y 24 9
=z 5 ppm
NDEA+~TZ 71 9 991,70 31.0+38.7 20/26Y 34 9
/L 10 ppm

NDEA:N-=ha VYo F L7 I
1) NDEA B GRET 22 22 (p<0.05)

(10) LEREICRIFTTEE (Sv D)

SD 7 v b (FGRHE—BAMER 10 PO, XFRERE—RRME 20 PO) 12, 1 Eké‘ b=
18 HIZ T (A : 5 KT8 20 mg/kg (AH) 5 L C, ZBHEABIC KT T D WG
Sz,

5 KN 20 mg/kg (AE T, MBI ZRZRHNAE T, 58K OG5 BY
LU CRENIE & | REINCHEERGEENRD b,

F72. SD 7 v b (—HE 10 P, ) ORBIANCFELY 1 BB IR FHRE LT
R ThiT,

ZOFER, AT LR BATENORRIEN B Hiv7z, 20 mg/kg REEGHEC

BB EITIRIARIL 25229 HIFICTH Y . xHHREED 22.720.5 HM L W AEICE
Motz (p<0.05) , FAENVIIHPERFIC2FIAET L Tedd, 20 mgkg RERGRE
ICBWTIIBEILE £ CAME LI BB O LRI ORE & it L T o 72, (B
fE 3)

(11) FREEICRFITZE (S5v Q)

SD T v b (—FEHESS 10 U8) 12, 1 HIBEICKE 18 HME T (51K : 5. 20, 25
J V30 mg/kg RHEH) 5 L. &5 1 BRIEAATICE VRO T —
ERIE L%, DRI L Mgk 2 BB L T e r AT RO A ha v
DHIE STz,

B EN O OB U7 e 527 o LR A N T U4 — VIRED
KD 5N,

5 mg/kg IRER GV C, IRSMIRD 7 v 7 27 v L pEERINARER O iz
2. 20 mg/kg RELL EORGEECIIEEMI T Lz, (B 3)
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(12) FEEICRIFTEZE (Tv Q)

SD 7 v b (—#HER 50 (1 HIBsX|z 2 @K T (FIK: 5, 10, 15, 20
F 25 mglkg (AH) 5 LT, MAEPOMALE L ORIE K OBSEREIZ B+ %
EVINE S R g Wyl

BRHRCBWT, ME7 A M AT e UREMET L (p<0.05) | MAEEAEAK
TRIVEAREN ER Lz (p<0.01) 23, HEKRGFHEIIRD behote, £, =
NT = VREIIAEIC LR Lz (p<0.02) .

25 mg/kg KEH G T, FHRIOFHHEZHBEPRBD bNiz, (B 3)

(13) FKHEREICRIFIHE (S D)

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, EORITEMIZA% 42 HETERE LT,
BIHRBIC MAT IR R S T,

AR O AERAGFRNG . REMW N O A I3 2 532203580 HivZan
>7,

HPE U7 REEM 3 ONRIRE S P ROV Fy 7 v b & xige & U AGlAEIC B9 D 1
BIHH OWT U HEITERD v o7z,

JRBRAHRRIR A CIE, W HLOMERIZ b AT AIEERD B o7z,

xfPREEENY) & AKX W7 MERE D AESHRR I BN IR O Do 1o, BEGREERED
(REE, AGEHHAR & DML Olggs OB & ICHRIEE G ORBITRD bt hoTo, (B
3)

(14) £ MEFRE (FHEADEE) KEWPI)
F7 7T, RHAN R ORI L0 R 1 IS8 Lo vTetho & 2 841
120 N (1982 4F5iEAE) ORRRFAIFHA 23 F2hE S Huiz,
8L 69 NDORFLHF OGM T OFEJIREEIT 123 nglg AN Th o7, RELF O
R T OPREE & AR OIRIKRE, AR L OBIE ORI A B 72 KRR R
bivle, BEREE LR ORERIC L DHEICITHEENED b o7,
ITERRECOIEFIEIE DS 4 KT8 v A TR BT A, 18 X186 22H TiFidd &
nixmolo, (ZH3)

(15) E FRERE
T AU FRPEEICIRBNT, ~FZ 7 v (GNP - 89.2 ppm) & A LI
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 IEREEEAN 94 N (LUT TFEREERE Lo, ) OfER LS,
BBRER OIERBIAUCRBIT 2~T % 7 o VRO (1 LX) OifiEHrs
TEEEIT. R 1A% 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,

MIEHFIREN EF Ul BB oBE (RS 1 : 21.2% K 0K : 21.2%)
%, FERERE (AW T : 3.8% M UIX : 6.3%) . KO 2 [BI[E MR
7t (NHANES?1) #5% (R 1 : 25% M OIX : 2.6%) ([Z_@hnotz, (B
2)

(16) &l
REAR R OB YRR P ORI T ORREEITER 15 ITREh T D, (B 2)

& 15 BAERURREEBTPOREY [ DRE (ug/g)

HEA R 1 s
FHARE HRE R 0.286 + 0.395
REAIM. 0.280 + 0.463
= 0.490 + 0.509

R V2% 0.996 + 0.946
JlEAE 0.500 + 0.395
FK 0.673+1.16

(17) o0 I RBEOMHZER
VYT R EIEKIC L > THIRRSRORENLEIND L OMANELIL T
%o v u TV UREKT GABAAZFED 7 0T A R« F ¥ URXVEGITHE 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

36



. BMAREEZENm

BRRICHE T TR 2 AW T, IR (AT % 7 b)jL ) ORGSR AT 42 5 L7,

R LZEEESEIEEMFHES TIEL. 2R L ERNTIEFHMEIC Y 7= - THo il
DFLEL S L TER Y . ABIOFHIIXAIEE T 5 &l L7z,

UC CTHEGRINI=A~T 27 anrdT v W icERNEMRER DRSS, &0k
5%, BSHRIXEBE D DI S 4, $54% 10 HIFT 60%TAR N#EHIZ, 6%TAR
DR HRM: S A7z, fdis < AR I, BRI IC EIRER T S v, EDIE0, [T,
e O A IR E RN S e, HEGEM S L CEPIE T, T, MAW
IV b,

BIEY 7 O T- B R NEMRR ORGSR, HOTRRIRE BB R Tamroe (1

nglg) .
REIRPNEMRBR OFE R, MR O TRy & L TAT X 7 a )L KO 1 2358
LAY AW

TEMFRRRRBRORER, ~7" % 7 v )V KOG 1T D5 RFREEIL, <1 T > 7 v (O
) @ 0.05 XTV0.11 mglkg, FIEEBIZIIT DERKRFEEEIZ b~ MZBT 5 0.04 KLY
0.02 mg/kg TH -7,

U B AW B EWERE B ORER, IR OA~TZ 7 v L ROV SO 1
0.0027~1.8 pgl/g. HEAH Tl 0.017~1.53 pglg TH 7=,

FREFMERBERN D, ~T X7 o VRO 1 O 52 X D83, FIThpik
% ((TEVZAL, IMEIBLAE ., B HRRCR A~ OREE) OV (IR R & O i
A IR BT,

ABRIZE o T L 72 2 BIEBMEITREO bR o T,

~ U A& WD AMERBRIZ 3\ TIHEHERE & RS MR ZE O & 338 AR B D1
INRFED BT, FAEMTIIEIRTIE A B = X5 L1335 2 < . AR ORI Y 72
DEMEZRET D LITREECTH D EEZ LT,

7 v M HAWIBGERER BT, RV OB 23538 BT,

FREABFE R LD . ~T X 7 avidE, fE & O CRE I S,
FMEORRE AT X 7 a )L L RETHD Z e b, EEY N OB EY T O BT %,
B e~ 2 T a VR OMRE T & LT,

KR S O RIS B M OSBRI I8 1T D R R IT R 16 IS h TV b,

RIWZEZESBEEEMPFHER, £ Ch o EEEE U aHEED 5
Hi/MENE, A X & Wz 2 FERME MR O MR 0.025 mg/kg (KF/H TH -
T2 mb, ZNERILE U, RHEFARH 200 (R 10, A 10, FHmICHW
TeRBRAGE N0 TN &2 K DB0ER%L - 2) THRL 72 0.00012 mg/kg (RHH/H %
M7 — B8 HE (TDI) &7%&E L7,

72k, AANIBERE - RSN EEIESNTEY, BN TNDET—ZBR5NT
WHZEnD, UAZERERICIW T &R E BEFROIUEICE 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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<HIAE 1 : AR RINERS >

RL e

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 KA

X1 Tk Ruvulsry 3KEEbA

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

W ey

AChE TEFNLa) 2 RTT—F

ai HEhaksy (active ingredient)

Alb TIVT I

ALP TIHVRAT 7 X —BIEE

ALT TI=VTX ) NT AT 2T —8

(=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 el o mE

G6P TN A—A-6-Y VEERIRAT 7 24 —E

GPT TNVEIVBRENVE VBN T AT IFT—8 (TI7=7I /7 FT A
7 x7—% (ALT) )

Hb ~EZuvy (htH) &

IL-2 A B —aAF -2

LCso FREOEIR R

LDso A

MAPK DEUEER 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 MG 7 NVZ I RELE BN T AT IS —F

TAR Mk (W) HUHRE

TP WEAE

TRR WRF% R U B

UDS REH DNA &%

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

ok & R (mg/kg)
[ e — E#% | PHI —
(FRBRHh) Eif] (g ai/ha) (D @ | ~rrron | wam e
FEhtEsE b ’ o
INE
A _ ~3,360 B B - A :
1966~1968
INEE
%tm - o — - [~ 2 ~ ~
1966~1968
PN
2 B ~3,360 B B . - .
1966~1968
TARE
2 B ~3,360 B B . - .
1966~1968
TAHE
& B — B - e . .
1966~1968
PR NVAES
72 4t B ~3,360 B B . - .
1966~19680
A — FAF
s - y - A A A
i+ Tl -RLEE
1966~1968
EabAIL
a1 B 840~4,480 B B - - §
Ee O A SRR AR AR i
1966~1968
EabAIL
il _ 840~4,480 _ _ 47
£ WAL I A R <0.02 <0.06
1966~1968
EabAIL
a1 B 840~4,480 B B - - §
gL O A SRR AR AR AR
1966~1968
EabAIL
o B 2,240~22,400 B B B _
A L— e <001
1966
K
72 H1 _ 2,240 B B . N -
P J-Hung Ak 0.02~0.03
1966
A - 3860, 6,720 __— Tt TR Tt
g‘%ﬁﬁ SR Tubl A

43




Ve 4, KR i & e | par FEE (mglkg)
(B ) EE (g ai/ha) . . B,
- " (=) (B) | ~F&r7aL | Rl &t
1966
ThEN | 3,360 B B B B ™
B REAT V) B4 3 :
(L7 - 6,720 B B B B 0.19
1966~1968 AT Rl 4 - EEALEE )
ThEN | 3,360 B B B B 018
i R R4 L )
7 Y 6,720 B _ B _ 051
1966~1968 WA i R '
TAEW
A Hh B 895~1,120 B B B B -
Sofity AR AL AR
1966~1968
ThAEW
2 Hh B 895~1,120 B B B B -
LT R T BRI
1966~1968
A Th | 6,720 - B B
bt dimi 4.5 4 0.07
FRS
KEOH | — ﬁi’ﬁo&oi% — | a5 - - 0.5
1966~1968 =
=k
it B 1,120~3,360GR B B _ - B
pen Rl 001~002 | i
1966~1968
=k
it B 2,240~ 3,360EC B B N B
B W AL <0.01~0.01 <0.01
1966~1968
k=~ k
b B 6720EC B B N N B
s T Lo <0.01~0.04 | <0.01~0.02
1966~1968
k=~ k
Bt | 2240, 3360, 6720 | B - - .
g - H Ak Ak Ak
1966~1968
B—< A
Bt B 1,120~6,720 B B skn 007 (3.360g B
R i ai/ha WLFRHF
1966~1968 D)
|V
FEih
g - 3’?;?0% £%20 - — | Negligible? | Negligible | Negligible
K[E CA
1966~1968
Froy
B
Fes - 3’?;?0% o — | = | Negligible? | Negligible | Negligible
K[E CA
1966~1968
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Ve 4, KR i & e | par FEE (mglkg)
(B ) EE (g ai/ha) , . -
- " ([=1) (B) | ~F&r7aL | Rl At
77" =Y
FEHh
g B 6,720 B B N . _
;K%CA F-Hn 0.01~0.02 Nt
1966~1968
HH
BRI 1,680. 3,360 B
1966~1968
3 ;(“/\“] N
=54 ~
ﬁ% - 4";?0/% &3%3360 - - <0.01 <0.01 <0.01
1966~1968
Ty Y —
i ~
ﬁ% — 4’4;% ms,f_gfo — — <0.01 <0.01 <0.01
1966~1968
Boysenberry
i ~
ﬁ% - 4@% 5%60 — —~ <0.01 <0.01 <0.01
1966~1968
WA F YT
;§r:‘»
e 1,120, 2,240, 4,480 . . .
R - S L - 27 H negative negative | negative
NI A -
1966~1968
A F T
FEHh
o 4,480 . \ .
7 ?:\(é)li?n) e 27 H 0.05 0.11
1966~1968
GR : kA, EC : #LA

—  ZIREEHIEEHEN 2o T,

1) SIS EICFEER ST D REREE,
2) ZMREEHT [Negligible residues] & DAHFEHEH STV 5D,
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<HfE>

1

Bih, W EOHIEEE (0 34 ARG HRE 370 7)) O—HZET D14 (F
R 17 4E 11 A 29 HEHTERL 17 4EEAE 558 SR 5 499 =)

JMPR@: “Heptachlor” , Pesticide residues in food-1991 evaluations Part II
Toxicology on Inchem (1991)

IPCS@: “Heptachlor” , Concise International Chemical Assessment Document 70,
2006 on INCHEM (2006)

EFSA: “Heptachlor” , Opinion of the Scientific Panel on Contaminants in the Food
Chain on a Request from the European Commission as an Undesirable Substance
in Animal Feed, EFSA Journal 478, 1-48 (2007)

JMPR®): “Heptachlor” , Pesticide residues in food-1967 evaluations on Inchem
(1967)

IPCS®): “Heptachlor” , Environment Health Criteria 38 (EHC 38) , 1984 on
INCHEM

k[E: “Heptachlor” , Reregistration Eligibility Document (RED). List A, Case 0175
(1992)

JMPR®): “Heptachlor” , Pesticide residues in food-1970 Evaluations on Inchem
(1970)

IPCS : Principles and Methods for the Risk Assessment of Chemicals in Food,
Annex 2, DOSE CONVERSION TABLE
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