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BB DFEMERYEIRLEEHEL LT, N rserxsFLy (TCE)
DR BREFEFTMEITo7z, FHEICH L-RBREEL. SESHRR (U X,
v ). EREEERER (VA Ty M), BUEEEEBREUERAERR (<
VA, Twv ), ER - BEBERR (VX Ty b, BECEERBRETHD,

NY ZrrEd L OBEERIC OV, BREMEE T A EEROBETT
BLERERBPEON TV O, RAKERESRIERIIEDN S Z b, B
PHEOREEMEZER TS Z LI TERVRREETH- -,

Ny ZooxF v OFERBAFEICETAIMAE—FERE (TDD ik, T b
OZZERIH DIFER OBKEEICB T 2 REOUREERERA NIRRT
— & 56, BMD #% AV iz, BMDLi : 0.146 mg/keg A&/ B I, FREEGE 100
(&= - EEE4 10) #HWT, TDI X 1.46 pgkg (KE/A & o Ts,

BB ONTIE, B MTIEL BEa2R— M T, W OPDOBRARRD b
B IEEAEDRE, BESMOYWEORE L DZZEOTRBERZEZ b, &
7. MBEORSOMERB LT TEETHE IR T, BliESADRLEDE
BEEHLNTNDE, ZOZ b, TCE BEMIC L ARPBAOTEEIIFETE A
WeEZLND, £, EREHTI, 7y RO VRAICIZBRORE, BAR
Bl L > T4 REZORABMBPRD 5N TS, JARCIZBWTIX, MY
BIFLAL, TA—T 20 R EN, & MR UEBRL S BERAMERS 2HE L
RT3, .

EROZ NS, FY 7 F U IIER AT 2 B EEEDOBE 5 R
ETHHRE, BOBEIZLVEROET, BROBSRICERAMMSRD LN, BE
EERPAGERERAZT T L BEETMCLDRBA Y R 7 R EEE
ThideEZDNI, vV AOEBAMMERRIZBITAFRADORE—NIGTF —#IZ
BEDSE vNTFAT—VERAVWEEEETNICLERBALY A7 OEERFHEZ1T
STERER, UMPMEORERA 2=y PR (KE 1kg 72V 1mg/H DAETAE
Bl RBORELEFICZORBICEBR L THBABELB Y R7) X, 83X
103%/(mg/kg EE/H) & a7z,

LIE, ERPASHEERIBEL L-3EE8 D TDI % 1.46 ngkg AE/H & L. A
HEEEL LEBEORBA=y N AT #8.3X 103 mgkeg RE/R)EREL
Pra o



I. b IEORE
1. & |
S BRI G CORLMIEEE., 7o AR, BH (Eds, dubl
Bkl Wi BE, Yo F. A RIvLRE), BRH, EEBORERSE. K
Z - BEAOVH. BHELE, A (B, #iER——T1rORE (2R
1)

2. A

M Zrup=FlLy, ZfExFL, ZgEteTy, N unxiy
3. 1L#4

TUPAC

i L,12-RY oo
A ¢ 1,1,2-trichloroethene
CAS No. : 79-01-6

4. 5FR
CoHCl3

5. 9FE
’ 181.38

6. H{ERX

cl
Sp——gH_ci

s

Cl

7. HE{FpIER S
YERER - FERRERDDH D, BEADHE

s (C) : -73
e (C) : 87
HE (k=1) : 1.5

K~DEMEE (g/100mL (20°C)) : 0.1
KA E ) —nNaEAEE (log Pow) : 2.42
#HEIJE (kKPa (20°C)) : 7.8

8. WITHBF
(1) EROHRFEF



HREEEE (mg/l) : 0.03

BREEYEME (mg/L) : 0.03

FOMERE (mg/l) : #HKEEOEER UM E O EYE 0.003
FAREEEE | EEREFMERE 25ppm
KIEHE : A FT4 E02mgm3 LT EHEFR1 £

(2) FNEZOKEREFEITHA K51 ViE
WHO (mg/L) : 0.07 (BE) (FE3H)
EU (mgl): 001 (M uuxF L yREUF FS5 7 anxF Lo nfiT)
U.S. EPA (mg/L) : 0.005 (Maximum Contaminant Level)
BRINKZEAA BT A B (B 2)  F86HE 4.3 X 107(ug/md1  FHRFHE UR/
A :

I. REMIHRIANEOHRE
1. SHEICETIRFEMNAR

WHO 8RBk AKEH A R A >, EPA/IRIS ® U 2 +, ATSDR DOEM2H 7 1
Z7r7 AN, IARCOE /757, WHO IPCS Z£Z2 Kz, SHICTA=0R %0
MREZEBEHELE (B 3~9),

(1) AREE
@ iR

MU ZmrxF L (TCE) OFSEIC X 5ERER (B 10,11) 725, TCE
ISR A R AR AE O D L AR E N TV B (BB 4), R8O TCE
ZECHR, FHETABE Ul otz ds 1T 275 HY 18 R o i HIBEE 1L 4,500 pg/L,
MR 20 BRI T o7z (BHE 12), TCE X443/ & <, B CREIAEFn
HEOBVMEEMTHBHZ &b, B FOEERESAY 7—2EB L TESIC
RIRShB EFHERENS (BRT),

TCE EMIZBW TR ARIIIFEIZ Eh 5D, FORNEIEERUERE
W B A T A RREME R H D, D’Souza HIXTCE % 50%RY =1L 271
=)L 400 AERIZIEA LT 6, 10, 25 mghkg BREZIHFEET v MIREL,
25210 mgkg FEZ 8~10FHER 7 v NI E L, &7~ hD TCE
OEREMFBEIIRS%E 6~10 2B bhiz, —F, HEEEEwTIL. &5
1 H R A~ D B R TR 1 X[ L'c%otz‘n CTOREITEREMD LV 2~3 fZ{ED

‘ -7 (B 13),

S A A A IRER LT U ERE TCE i3, BRREIEBNT, < 72T 38
~100%. 7 v F T 15~100% A3 RE Sz, mEL b, 1,000 meke (AE/H LA
FOBEETIR, ZORBEITEN o, O LiE, BHREOREICH~,
EREZEO®RSX, BRNERFNI EE2RLTWS (B8 14~16), TCE iX, 3E



BIEWERE TR, BER2E{LECRIRENS, iz, BRRRBE, BEEC
L HEEEZ, 2 A NVEERORINERIL, KEHERICHS, 12 15
DRNETH-7z (BR4),

@ 7% ,

Epic BT AR NZRBROMEBRSAT — &b, TCE RFESR#shs
AT EN TS, FIBICHBIT L2V TCE ISR A Eh 3, Jv bic
TCE % 1 %7213 10 mg/H T 25 AMMAERO®RE L, MERUPEIABTRE
EREHEFIZ 9 E, B5P %I 2 BEHIE U, #E5EFFIE. EFO TCE
I, B ENR2hote (Thbb, <lpgl-fiiE), —F. BB+ TCE &
Erk, 25 BREIO®RSHET. 1mg/ B 58 T 280 ng/g, 10 mg/HREHT
JEH 20,000 nglg Tholz, HEH 3~6 BIZBIT A EHEEZ T ¥ TCE &
EiX., WThoREFIZBW TS 1nglg Tholz (BR 1T,

@ HK#

TCE i —2>DOXERERIC L W A a5, —2ik CYP IZIKIEET A B{LTH
D . —DIXGSHIC L 3HETH 5, CYPIZ X 2@ OHRAS 25— (CH).
Y 7 onEEg (TCA) RUY 7 nufiig (DCA) %k TCE DEMNZRETH
A COERICEERFPEZRITT, I LT, GSHREAICHKTS
TCE REMIIBIDERNIE THHBROFESEIZESE L TWS (2R 18), B
BIZiX. TCE DY AT A VG HEDGHER (VAFA L BEHE-V 7 —E)
X oT, BEAREMEZEL, ZABXBIRALEL 3TN LS, CYP IC
I A RERBITIREE T 5, UL, Z0ORKITGSH B4 X ARKIZ
s, EHAE L. HiESNEY, 20D, GSHAAI L ARKITHEICE
HEDEHEGIZDHZREBREEERA-TEABNRS, LML, B-UT7—FElzL3
R TIIEEREDELECDIZ ehn, B AREOTNEETHDH LE
MlZERTAZIITERVEENTWS (BE19),

B MZBITS TCE 0XERRBEWI ) Jeexoy /—L, Y Zpox¥
J=n-nrzu=R(vnrses @) ROTCA THS (B 20~23),
MV Zoox& /) —NVERBHEEBICRFIZBNTRED L., ERFEOAEE
T2 (BHE 24,25), ZhiZ LT, REO TCA IXHEMNEL . EREFEETS
(BB 24,26), b FRUEWICBIT 5 TCE OERAHBRZRICTT (BET,
TCE 3L SN TIRF S FEREEA L, 705 —ARERENS, ThN
SBEIZE FeFinfbahTakrsnZz—n2eizsd (BR 7, 0%, 8Kk7
07— X TCA~OBILEZITS (2R 27, b5 1 208K E LT, K
07 —WEIREENT 2,22 ) Zanx& )=y, THRE N E0S
o= RipickoT k) Znexy J—-Foro= RBRELEERS (B
B 7)., BESRKET T, TCE OEBfbFHEIIE/ 7 un P EF 2R L,
T DCAIIZ2B0, BANVIEZARXT RSB ENTIEE, 74
N, VaUBRUTEBREL RS (28 15,28), TCE ILEEIN/E FZ



BiFALEORPNREMITT /7 ool (B8 29). N- (E Foxi7EF
WY TR E ) —NETHB (B 15),

cl cl “laa 0o a a4 CloH c|1 o
= MFO N | Cl-C-C-OH a-c-&
= e n - - C-¢-¢ —— Cl-C-C-OH —— CI-C-

s ., NADPH, O, | ~ ~ i | |
Cl H cytpaso  |Cl H &4 H cl H c1 OH
Trichlorocthylens Trichloroethyleac oxide Chloral Chloral hydrate Trichoroacetic
) acid
Cil, o ?l o ™\ clon |
& & ‘ | |
cl1-c-C ———» C1-C-C Cl1-C-C-H co,
| \éi I SH |
Dichl-lxomacetyl DichI]Iomaccﬁc Cl H
chloride acid 2,2,2-Trichloroethanol
HQ OH
—— Ne.o” —> co,
P \\o OH H
Trichloroethanol-glucuronide
Formic G[_vo:_cyl.ic Oxalic . (urochloralic acid)
acid acid acid .

*Derived from Bogen et al. 1988

M1 FiZunxFLroORBHRE &R

@ ittt

[4C]-TCE # 2. 20 %721 200 mg/kg KRBT~ Y ARTT » b HEHRE Q&
5 L7358, 72 B, TCE IXFER E /iR FPICERE b BE E U TR S5,
KT RBICHERE S (B8 30), 200 mekg AEZEEROESSH
727 v MZBiD TCE ORFAEMIZ TCA (15%), MV rupx¥ /J—)

(12%) RO RV 7mexd /—LHaE (62%) THYH ., RE0M 920%%
5, 7y MBI AR (REARBHO 10%KHE ORTREDII =
BR (1.83%). DCA (2.0%) BEU'N-(k Ko 7RFA)T I /s ) —N (1.9%)
Tholz, £, 7 bTiX, B ENZHSEERAED 1.9%8 "Bk E
& LTSRN (B 15), 4.8 ppm D[UC]-TCE BRAKEEZ B
T, TCE % 0.4 mg/kg FEFER LS v ME, BIHEED 85% 2 HEL L=, K
FEED 40%IXRFICHEE S, 10.9%IFFES I ZBMbiRE L LTHE S,
34.6%I3%E, I —H AR —VPERERICRO bz, Fin, W 14.5%IRE
{bECRAP IS, 4 BORBYBRPTHRE I, Zhbn553
2, TCA, N Zvpx® /)—VERUG N Zavnx¥ )— LD/ irru= R
ek LRESN. RPTERTH 18.1%. 2.T%R T 81.5% Tholr, HREER
DRPREDIT 2.7% T - 7= (Koizumi et al. 1986: 88 7 2>58[H),



(2) EREME~OLE
@ SftErnE

TCE X RMZBEINEWIC, R, i, B, LE~OBEERREINL T
5 BRETD., vy NRUG< 7R AW-TCE OSMRERER T3, BAEEI

BOWTERSEMSE, RORETTEEDCEELR LTS (RTECS 1993: 38 4 2

5E1H), AMEEO LDy EiX, <7 AT 2,400 mgkg A& (BER31), vk
T 4.92mL/kg KE [WHO T, 4,920 mg/ke (FE) (B 32) +@E3hT
W3, 4IFHEIORAREIC LS LCsofEix, 7 v M T 12,500ppm [(WHO #EiZ
3L, 67,600 mg/m3] (B 33), v AT8,450ppm (WHO HE|z L5 &
54,700 mg/m3] (Kylin et al.1962:2M 34 2>58[ ) LEHENTW5 (B 4)

@ FESMSESHEHAR
- a. S ERIESMEEHESER (TUX)

Swiss ¥ VA (I, B 58 4~15 [T, 3THREE 24~26 [IL) 12817 5 TCE (0.
100, 200,400, 800, 1,600, 2,400, 3,200 mg/ke K&E/H . &L =— 3 A 1)
D 6EM A5 H) MARROTRERRETok, SRGHETHRD DB

BAE#E 117w,

=]

STORERT, FFHEED A REEN R EERHEMA LS 7z, 800 mg/kg

BE/BLUEORERIC, GEP (Fa—R-6- T4 A7 7 #—F) FEOEE

RETARD O (BB 14,

£1 X CGERBESESESER

Eh e (£ e
800 meg/kg {KE/H G6P {EHEDET
100 mg/kg {KE/H FFEEER O

b. 13 EMEIMESEHR (T VR)

B6C3F, v U A (i, #5810 J5) (23815 TCE (0.875.750.1,500,
3,000, 6,000 mg/kg fRE/H., BHE : =—40) D138/ GRS H) W
BOREHBREYITo. BREFECEDONEEFTREE 2ITRT,

D 1,500 mgkg HE/H LA L OB EH K OHED 750 mgkg RE/A LLEO#
B CRTAEEH B (# : 0/10,0/10,0/10,2/10,7/10,10/10, # : 0/10,0/10,
1/10.1/10, 1/10.9/10) , HD 750 mglkg &/ A LL_E O SEECERERIN O]
DD bz, HERED 6,000 mg/kg KE/ H 58 THIFO/NEFLMEEESE (B -
6/10, M : 1/10) 2388 &L, FFHBIREEFEOFHIER CTh 3 ZmEMER KR
BED 3,000 mg/kg AE/HEGHICEDONE, X6, HED 3,000 mgke
{&HE/H L EOBEEH T, BRAE LEMIEOREN S PEEDBE MR



FIERPRD bz (B8 35),
728, WHO TiZ, NOAEL X 375 mg/kg hE/H & LTW35 (BIR4),

F2 <X 13 ERASESEEHE

B zEE M
6,000 me/kg KE/ B FF O/ BE P PR FF D/ NEE T L BTE

3,000 mg/kg RE/H LI L ZIREMERIRE, BRA | ERA%E _ LR OB K
' & MR OE KA | bR UERK

KUSZREN
1,500 mg/kg FE/B LI E L prous
750 mg/kg AE/H LI E (R E I :
375 mg/kg RE/B BEFRAEL HEFRRZL

c. 4~6 y AEESMEEMHE (¥OUX)

CD-1~<w R (HEHE, H#%EFE T~18 L, XHREE 12~25 L) 2815 TCE
(B 0. 0.1, 1.0, 2.5, 5.0 mg/mL ; ATSDR iz £ % & 18. 200. 400,
800 mg/kg E/E R Y, ¥ : 1%Emulphor®) © 4 7 A EkIZ6 » ABO
BRI SEBBREITo T, FREFETRD ONEBHHREZE 3 ITRT,

4 » AL-0MED 2.5, 5.0 mg/mL FRHEFEITRN T, MBEERERRRE OE G
BB LT, ThEh 91%, 86%), D 4 » A5 2.5 mg/mL L kD
BEFH TIIHFEEREONMSR, O 4 »y AREOEBEHEV 6 »y ARSD
5.0 mg/mL HE5FITHIRMERZEOHE], O2RSEFHICERBRMIRO 2 =—
feR@H ok (B 36),

ZOBBRITBW T, 1ZEASFORBICH LR AERGERRR O,
FEROEBMHIZRAN S B8, ATSDR T, HEOEEM: - filaifamE OE|
WCHES5%, NOAEL % 200 mgkg KE/B L LTW5 (BB 7)),

F3 IVR4~6 y AT MENRER

BEg HE e
BRKHRIREE 5.0 me/L Hlliafd ey DIH
(BR{EEERE 800 mg/ke KE/H)
BRI 2.5 mg/L L E i ERE R oG, Rk
GRAEIRE 400 me/ke (REVE) | TEPRRL | g i
BRKFIEE 0.1 mg/L L E ErEEEAIIA D o o =—{L,
(B RE 18 mgke (KE/H)

d. 4~6 ¥ AREEESEESER (TVX)

CD-1<v R (Hfkk, &&%E58E14000) (2875 TCE (0. 0.1, 1.0, 2.5,
5.0 mg/mL [#: 0, 18.4, 217, 393, 660 mg/kg {AE/A. #: 0, 17.9, 193,
437, 798 mg/kg BE/AHEY), B : 1%Emulphor®) @ 4 » A%/t 6
r ARDPAKREERRZIT 70, FREFTRO ONEBEFTRER 417,

D 5.0 mg/mL WEFHEROHED 2.6 mg/mL B EOREEFET, THREEL

10



Tﬁﬁﬂk%@ﬁ’)f BERED LI, 5.0 mgmL #ERETY I, MEREDIRE RG] -
FREEOEME U ORMERERD BB D 57z, HEO 1.0 mgmlL 2 ko
BEFHER VD 5.0 mg/mL #5F3THX, FFIERSED 5. HEO 2.5mgmL
P EOREFRVHED 5.0 mgmL BB TRSY /37 RO b AEOBEMH
oz (B 31),

F4 THRA~6 4~ AHESSHRE

BREHE i i
UK PEE 5.0 mg/L AREREMME, FE | fOREORD ., KERINH .,
(REERE B 660 mgke (KE/H BEOEM, Rk | BEEORMN, FIEX, RZ v
: M 793 meg/ke (KE/H) | W - 27 R b AEOEEM
BRACPIBES 2.5 mg/L LAE BARE DA, RZ

(PR{FEIE & 393 me/ke (KE/H I BT RUE
Y 437 me/kg (RKE/H) | OHEM

BAKHRE 1.0mg/L LI E FFRRR
(R{IAERE  # 217 mg/ke (AE/A ‘ EHEFTRAZL
it 193 mg/kg {E/A ) '

FokFBE 0.1 mg/L SLE EEFTRRL
(BRAEIE ¥ 184 mgke AE/H

M 17.9 mg/ke E/H)

28, WHO Tid, c., d. ORBRER LD, LOAEL (3REDOEKERD.
FFER. RFZ 737 R FAEDEM (BlE~DEE) ROMORZFNE
EREMICESE, 25 mgml*THD, ZDRETO NOAEL /T 1.0 mg/mL
X (216.7 mglkg (EKE/H) L LTW3 (BH4),

IRLFETDOWL DO OREIC L 2EMIRABR (B8 37) CiX TCE &8I
£57 v bRV ADBREA~DEZBIIRESINL TR (B8R 4),

®WHO ik, ZORBICBT 2B, mg/L EEEH#HEITW5

e. 13 EEEIMSHRER (Tv )

F344/N T v b (HetE, K458 10 D) 123175 TCE (#: 0,125, 250,500,
1,000, 2,000 mg/kg f£E/H., M : 0.62.5.125.250. 500, 1,000 mg/kg KE/H .
B a—rAdA ) O 13EE GBS B) BERAB/RSRRBRETo/z, £
EHTHDON-BHETREER 5 7T,

2,000 mg/kg K&/ H R SFHEOHECEREEMOMS] GHRECH L, -24%)

BRD B, HHEORSHERE (B : 2,000, #: 1,000 mgke (KE/H #%55E)
T/INBIREETFOME R (pulmonary vasculitis) (MERE: &1, 3FHEEE 1/10

IR LT, BE AR 6/10) 330 b, SRS L RMIEOBRED D hEE
DERME LR CEIERSED b (BH 35),

723, WHO TiZ. NOAEL #%. # : 1,000 mg/kg AE/H, # : 500 mg/kg

FE/HL LTS (B4,

11



£5 Tv k13 AMEAMEEHR
&5EF i3 i3
2,000 mg'kg XE/H REEMOMB]., o meE
xR, BRAE LEAREOE -

KA R U IER

1,000 mg/kg {&&E/ A R mE sk, B R L REE
BEFTRARL O BRI R OEER

500 mg/kg KE/RLLTF TR L

@ EBUSHRBREURISAMFR

FEED TCE ORHFROFRGHBRTIE, 7y MoBWT, BRME LR
JalZ 1B TR N 2 - - BREESRD LA TEY (BHE38)., 7y M E
Vv 2ADOFEP ARG (B 35,39) (2BWT, BRME LR B
2B T IFEEIEDLN TS (B 1),

a. 18 HBENAMRER (THR)

B6C3F, = 7 & (Hfekte, F# 58 50 L) (284 5 TCE (##:1,169, 2,339 mg/kg
{RE/A, #f: 869, 1,739mg/kg AE/H, BE . a—2FA0) © 78 BED
PR AR ERBREITo/, BEHTHDLNEEMFTREZE 6 1277,

EFEDHREFIC, THRBSAOEEREMNRA N (HREE, BHER
BHAEBETENEN. B 120, 26/50, 31/48, i : 0/20. 4/50. 11/47) (&
BE 38),

£6 <R I8EBBENAMAER
B g H s
B 1,169 me/kg FE/HLLE | AR A OB | FFHIIEAS A 8IIN
i : 2,339 mg/kg (RE/H DL .

b. 2 FERIKNAMERER (THR) |

B6C3F1 < X (MifE. F#L5EE 50 PL) {2B1F 5% TCE (0, 1,000 mgke
BE/R, B a—rFA0) o 1038 GE 5 B) BABOREHRRELIT
ofr, BREHTHROONIEEUFTAERTIZFRT,

MG A R UBREO S RERIEE (P<0.001) 128N L7~ (L
EE X FREE 6/48 fFlIZ% L T 1,000 mg/kg A5/ N # 58T 22/49 BlDFEE)  HET
X, RO ILICBRAEMIRE, B5HO—LIZBRAEMEERS AN
Bobhi, _ ' _

BB, BTEFEERFRILED LA, BTIIEFEROEERBVIZRD S
Nianofz, BRAE LEEROERMILZHEERE T8I, kD

12



1,000 mg/'kg AE/H TRD bz (2H 35),
WHO Tii, ESEFEL Lo LOAEL iZ 1,000 mg/kg {EE/H & L,

NOAEL IZRETE RN oTc & LTWA(SE 4,

£7 TR 103 ERIRAAMLIER

BEH HE 3
1,000 mg/kg RE/H | £FREL), BRAET LK | BRMAE LE#Ia0ERERL, FFH
B E AR L B A R URE D &5 F AR DB

c. 2FEMFENAMESRER (TIR) .

ICR v v A (M, H£-REEHE 49~50L) |2 TCE (50, 150, 450 ppm) @ 104
i (18 7R, BS5 H) RARBRRBREZTo, £REHTHEDLLNLE
HRTR 3R 8127, |

FEERRIL, & LTEMR, i, ILBRTEDLONE, U AD 1Eidhi-
D TR b MEEE O FEHIE 150 KT 450 ppm REFETHHEFED 3 £24
EHoTr, MOBRBAFAEZRL 150 ppm RERET 16%, 450 ppm ZEH T 15%
ThHO., RMBHE 2%) LHBLTEE (p<0.05) Edhrol, MEEAD
BARELHEEIRD bl (B 40),

%8 <X 104 BERSAEFR
BE5# iif3
150 ppm Ll E T ORRMN AFAEROEEMN

d. 2 ERMBENAERR (Sv R ‘

F344 v b (HfEE, K58 500C) 285135 TCE (0. 500, 1,000 mgrkg
HRE/B, B . o—2A40) © 1038 GB5 H) BEROB5HBREIT
o7z, BREBETRDOONEFEFRRZEIITTRT, -

BREHTOETFRETORD, RBRERBTHETH D LEX N, #iek
TEBEBORARL, EFRETEZHELLBSICERE CHRECEE 0%
Wexf L C, 500 mg/kg AE/H#®EH# T 5.6%. 1,000 mgkg FE/RREHT
18.8%) I[ZHMLTHY (BE 35), WHO Tit. 20T v MBI 2 REE
HENRBTHIZ LD, EHFHICEETHALEZLEATHS (R4,

BB, BTEERRFECED Lizh, ETRREFROFERBVIEIED S
R0 Tz, BRAME LRAEO BRI ERE L T2 B3, i 500
mg/kg RE/B LU EOBREFHETRD LN (BH 35),

WHO Tit, REISEZE L L To» LOAEL i, 500 mg/kg EFE/H & L.
NOAEL iZRETERdrofe & LTV 5 (BR 4),
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£8 v k103 BAMESAEFE

B HE i3
500 mg/kg RE/H LA E AFERD, BRMET LR | ERET LEHAROE XA
FERE D ERHER{L fafk
BRER DORAR DM

e. 2EMENAESE (SYB)

4 ZHED ACIL, August. Marshall, Osborne-Mendel &7 » (MR, &%
E# 5000) 12 TCE (0. 500, 1,000mg/kg (AE/B., B a—2F A1) %
2EMizbiz o TRIIEE L, TCE ORESFEOZESMBRT SN, EREHT
O LN EHFRRZR 10 1277,

 FOFER. 4 FREETOREROE) CRIERO RARE O bR E oA
L. BEEE0 b, UL, TCE ORERANMZHIETT 5T RT4070%k
R & o7, #ED Osborne-Mendel T v M TEHIIIRE K IR A O3B EHE
A BRI U7 CatBREE3E A4 L., 500 mg/kg (KE/ H #% 5% 6/50 #1:P=0.007,
1,000 mg/kg {RE/ B # 55 2/50 #]:P=0.158), &> Marshall 5 v b TiX,
BORMAMRBEEOCHEMARED b, MAEMTARIZEN L (BB REE
16/46 {7, YRME FREE 17/46 BIZ%E U, 500 me/kg #RE/ H %55 21/48 1, 1,000
mg/kg KB/ H R EEE 31/48 HlOF4E) (B 39),

723, WHO Tit, ZORBREBEELLER, BE3W-BEERAEREIZ-
WTIELWEREAT 5 1o DI < OB B A+5Tholc L LTW3, Ly
L. BOONEBEECRENFELLOTHALEND, “OFFRITEFESE
THDHIBDEZZONE, THHDT v FORFILBWT, RECEELEE
DHOEZITHESIh TRV (BE4),

£&10 v b 2FRESAMEFR

BERE HE i
1,000 mg/kg {RE/H Marshall 7 » b :
FEOFMEREEOEMD | o
500 mg/kg (E/ALLE | Osborne-Mendel 7 v b : BRI L
R AR R R CRBRAS A D6 AR I EE o HY N

f. 2FEMESAMESER (Sy )

Sprague-Dawley 7 » I (MR, #5545 130 [T) 1235112 TCE (0,100,
300.600ppm) @ 10438 (1 A 7HE. @5 A) BARBRREIT o7z, &
BREFHTRD ONIEEFTAEER 11177,

0,100, 300ppm (0.112.5.387.5 mg/m3) ZJH TERMETREORAEITR
Do oToDiZR LT, 600ppm (675 mg/m?3) REFTIL, BET, 4/122
FIORAENBO bl (B 41),

EPA ClX, £EFFREH/ELEES. BT v MBI 2 BRETIRIEDHAER
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PEE (P<0.05) itERLZELTWS (BH6),

Maltoni & (B 41) 1k, BRAEERESTREBOEMICRAET D Z L B55H
b E, BRT—ZIZBWTEBERGORENFKE TH I b, BDLh
PIRIZEMZENDICER TH B EE LTS (B 41),

F11 v b 104 BMBHSAESER

BEE HE [
600 ppm PR R R oD 3 AL ZR D =
300 ppm DIF | BHEF R L HHETRRL

g. 2EMBIFPAMEER (Sv M)

Sprague-Dawley 7 v b (#f, &&EEE 49~51[0) i TCE (50, 150, 450
ppm) @ 10438 (1 B 7, #E5 B) OMAREIZ L A3RNPAMERREIT
o7, TEWRNX, TER (BESR, B 32%., 58 27~38%) KU
B (CRFREE 32%. #Z58f 37~46%) TH LN, MO TH, &
FAR (2~4%) OEEF RO L, BARBREICHEZIFED N7
(B8R 40),

fth DA AMEER .
FomEOROEEIZ X 5 TCE ORBAMRER G, D~ o X CFEE,
MERED T v NTEESEESIEEI LTV (B 85,38,39), TCE ORALE
TiL, M~V RIZESRD U EOHENARD LN TWS (B 6), £/, T
v MBI 2BEROMMREFEOREROHEMbBEIN TS, LirL, &
BT aiaTe v, MRS AN 2 HREICHAT A I2E SR/ (B
B 39), TCE ORARFEIC L BRBAMRBR T, MR~ ¥ Xk 2 fHEE
(B 40,41), 7y MBI 2REEER SR 41), M~V 0l L /9E (B
MR 42), #7 v FOBEERVME~ v XOFEE (3K 41) AFHbhTn
5. LaL, FIEOFEBE T, HEQMKW TCE (=¥Zuue R vl #+
NEIBREPAMEE L THLL TV EMEREER L LTEERTNS) 28
RS TEY, TEPBHD (BRI,
TCE DiF o BEFE~DOBHIE O EIC L DRB AR (B8 43) Tl =
7 20 1,000 mgkg FE/BREHEIC, RECEELZFHEPARERZDORE
(P < 0.05) 7238 CofFREE 8/48 iz L THRER 13/49 61) RUME~ T A D
R EROFE (P < 0.05) 728800 CotfREE 2/48 izt U T 58, 8/49
#) BEH LNz, T v FCRESICEE UEFBOEEIRD bhihol,
1,000 mg/kg RBE/HRGHETIX, HBRERTETEFLEHET v MIBRAEH
FABRDS A TR SRS EHEE (o FREE 0/33 Al L TIRE8E 3/16 5], P = 0.028)
THROLN. TRLOBEERENIZOEOZFEICEBNTIIFETHY, =
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EFHCEETHD LBEZ DN (BR43: AFTADS. 2R 4 0255(/).

@ H£FE - RESHESER
a. 2HALEESESR (TVUX)

CD-1 =7 2 (M) 123317 % TCE (0.15, 0.30, 0.60% : 52.5~187.5, 247.5
~875, 615~750 mg/kg AE/H), v 7 2 A7 EAEA) ORTE 7 BEIHNH
Fo itAFEA = CREKRSHBRETo 2, FRERTROON-ENFRE2E
12 IR, _ .

0.60 %HERET, FETEERED Fo OHET 45%, F1 T 18%ET L7423, Fo
B F1 8o BT 538, ZIEEE. BRE~DOEZIIERO ootz (B
FE 44), ‘

F12 TR 2HRALESESR

e HE 3
0.60 % Fo. F1 iRzt
(R 616~750 mg/ke {KE/H) DIETEHEET | .
0.30 %EA T EUFTRAZL BUITRZL
(HRfAERE  247.5~375 mp/ke KE/H) |

b. 2 H{EBEEMHESE (Sv k)

Fischer 344 7 » ~ (HEE) 1235135 TCE (0.15, 0.30, 0.60 % [WHO #
BlckBE, 0. 75, 150, 300 mg/kg RE/A), <A 7T B/AEHA) OF
B 7 BRI D Fo A T CIREARERREZT o/, FREFTED LN
TR Z% 13 1077,

Fo RO Fi EHRORBHAER T, EAORBERVER LABBEOFERRED
RFED bR, REEGFNE Db, £, BEOFERRBD
LD N, ZOEERE, ERMBEHICL A0 TR —BEEIC LS
Lo LB (B 45),

. R13 5w k2 HREEEERR
Tt T i

0.60 % ‘ Fo, Fi itz st 2R
(RESIRE 300 mg/kg FE/H) | UYL ELIKEE DD =

0.30 %EAF EHFTRZL BERTR 2L
(FREERE 150 meg/kes AE/H)

c. REEFEHR (Sv M)
Sprague-Dawley 7 > + (#) Z&17%5 TCE (0. 1.5, 1,100 ppm (WHO
BRICLD L 10, 0.18, 182 mglkg RE/A)) OOXRECHT 3 » AR, @EA]
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2 » AR USRI F (20 Af). OEEHRF (18~20 Hifl) 04, =
BEOBRIC W THAEERREToTr, EREHTHROLNEERFTREE
14 {29, .

BEW OB T HLoORERIZBWTHRERD bR oz, BIROOER
famigma, @R GHMOMBREHETRD LI CHRE 3%, &, BHER
FEIEN 8.2%, 9.2%). QOEEHE CIIEAEROA RO b G iREE
3%, mHERE10.5%) (R 46),

723, WHO TiZ. LOAEL i, MRRTE RSP ERSIZ L ZBIED L
iR Ml Z=SvNT, 0.18 mglkg (AE/H ERRESI N, L L, ZORBRTIL,
FORAEHASERTORIEICRIT 2 MBREOEEORTEML, —EhH-v D
DIERMEOFAERE B TWARNVENWSBRRADH S, AL T, =0
RERL, BEHE (B 47,48) BV T, BOLATWBEHBEOLERERT
(RERISERIIALHATRY) OEMFFREZIHFEL TS, LTS (B
4.

g4 Sv FRESHSR

BeEEE E2) R
FR7KIREE 1,100 ppm R 18~20 A s . DIEXM
KEE L5 ppm BEDRE L s 5 A~ R (20
(RASERE  0.18 mefke (KE/R) HEDES © DR

d. REZMHR (Sv M)

Sprague-Dawley 7 > b () i2#1J% TCE (500 me/ke KE/R., B :
REMW) OFIRE6~15 H OB OFERBR LTV, DIEaERE LR,

KEWERE LIBRETO—EHZ ) OLEEFHOEERERNIEE TS
< (82%). FATL TRE LIcKRZRE LIHBBEETORER 37%) L0 b
72 Edolz, TCE BEBHERV T, DIBFHRE (60%) OHERHEML
BB bNRD o T (BR 49),

i, ZOERTIE, OEBRTRD 5 TS TCA X DCA RFIL L 50
& (SD Zv b : &8 50,51, LE T v b : M 52~54) =2\ T, &H
£ (300 mg/kg AE/A) BETHLERTE Ao (BB 49),

Z0 2 FR (c. d) WIEREROR—BO—HEHHATE 2EBRTF
AV OFRERH o7z, BE—iZ, Fisher 51X TCE OEHIZ KT 2 AV =28,
Dawson btk ZEEEE U7z, ¥kiZ., Fisher HI1XIEIRE 5~16 H OHE ORI H
HE (500mg/kg A8E/H) TROKEE L, Dawson bid, FEHEF T (F
#k 1~21 B) F/REHT OERHFFIC O D, &K 1,100 mg/l, (129
mg/kg HE/H) &V I BBV EECHKRS (HHEER) 2727, @F
DOBREFR L REFHNELRD7D, —HBRICHERRDONZEELZ LN
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Do H=IZ. Fisher LAMT oo TR T, BIESHRBEORERPE 272,
—J5, Dawson bMDfERTIE, XREETORERIIELS RRED 25%). D
Fisher 5MDERICIST 5RENSBBEO LMTHRERNE N LIZL - T,

TCE REFHOEEN <RI SN TV BHRNANRD B, £, T v FORFKEOEN
CREMEOMEDEN LREROMED DT 272K /2o TV 3 IR
H% (BH 4,

e. HRESHHR (Sv M) - ,

Sprague-Dawley 7 » MZ¥1T 5 TCE (2.5 ppb. 250 ppb. 1.5 ppm, 1,100
ppm (0.00045, 0.048, 0.218, 128.52 mg/keg {KE/H)) ORI (22 BRE)
DERAREGHEREToTe, FREHTRODLNEEEFRE2E 15177,

250 ppb Y EOREFHOKITICHEE R BEE OBMAED bz, DEE
BRRDONTRBIRO—EH D 0BG, 2.5 ppb #EHET 0%, 250 ppb #&#
ST 44%, 1.5 ppm HE5H T 38%. HEAED 1,100 ppm #HEH T 66.7%
ThHY ., HEHETIL16.4% Th->7(BH 55), ZDRRTiX, AEGEZRS
FEL. 2293 250 pg/L (0.048 mg/kg KE/H) THEALLTWA L LR
55). NOAEL 2% 2.5 pg/L (0.00045 mg/kg AE/H) Thd T LEZREL T
Do LHL, F—FE2LVEMHFARB LS, BERGEGITHARE TR
v (BB,

ZDT—F B TCE OLBROBETHMEOK RS XFT 2EEORERITIRY T
HhHLEZLND, LrL, BERKGEFARZ L VERICR LSS, BMER
250pg/L L FEWS S OFRIT, FENLTIIRL 22, BEFOITL AR
NOAEL Th-oTh, HEMEICLHEEBBL TNEZ L2 b, E51K£<L
ODREBHI L AT — 2 RhABHEBIC L AF— RS ETHE EELLNA,
LaL., FEFICEHE (B 0RKRBIESS IOV FRAV MIFEIE
L, BREATCAFETELT—FIZBWTIX, ERARTY FRA e LTER
Shd (B4,

®15 Fv -RESHER

e # i)
BRI & 250 ppb Sl E LAREF O
(BREEDRE  0.048 mghkg AE/H) |
BORBEE 2.5 ppb BETRLL s
C(RBAERE  0.00045 mglke (KE/H) .

© BESHERR

M ZooxF L OBEEERBEREE 16, 171077,

TCE ¥72i3% ORBWIC X 2 BEFMLTMET 5 20— ZE N 3 X
nir, #E. RRE., B, . BR, FomE, & MoBIT2 DNA 770X
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WRERAE~DOEENFTMMENE, chbOBGEESHRBRTHVWLREZZ Y REA
v R, ATEEREER, ERERELR, SCE, UDS, EfE745#, ReafRy,
INETERE, BARDEMBIZFIZLA b0 THS, DNAEEOFHER U DNA H
MEFRRRIC W T ORBR bIThh i,

HEPCEENS RO ERBEM L AT 2 LEROBEIC LY. TCE oF
EEERRIZBO T LIEUIEFB LERENELN S, TTH0ERTIX, TCE
DI L— FEFEZBATLLTHWAERIZIELA LRV ED, BBROE< DFHR
/X TCE O#EHEMEO LR MICE SRV, Sbiz, ER SN TCE #Eh
RRFEEZETIRERZ2ELLONRDD, £z, BEREZEZLVWREZH
WEERIZBWTD, RN LU TERREEEZE T 50E BT 5K
HEZ b, BROMRICEIHIREILEZLELTWD (BR4),

1990 £ FH E COBREEERRBR T, LIZTUISFE LEEERSEShT
¥V, TCE 2 WIZTOREDPEOBREEEHE TH D Z & 2HAREICKET
BEFLE2V (BHR 4), TCE X in vitro BTN in vivo DR T, L AH
Z. SCE (in vivo [ZBWTILEE : 2H 56), EHEFH, MEIFERZEOFHH
EMEFOL N, BETFREALESCRAEREEREE23IEE oI &gk
WX HTHD (BE56,57), TCE [TiX, in vivoRER T~ 7 ADIHETD DNA
AR RDHEOFESRD LT3 (B 58), MAINEEEEE R
RBFALDERITTVRIC L2 0T, Hfiz & BEREZHRT 2 THEES
BB 7, TCE DREPAMITEFRT 2 FRBERSH S (R 56), —fkiz, TCE,
TCA (MY 7 o rERE) RUDCA (V7 1 o EiEg) Wb EiBEICB VT,
BULEYH 2T OREDH, TomEOME (in wive RUREEME) @
DNA %8I+ - ¢ RBEHEENL TS (B 59), LrL, 2hbo DNA
#HUIWT (TCE ZR<) 2B/ETHRBEESV S 20FBEINTEY (B
60,61). DNA HOEFiX TCE BHPBEEI LTWHOPRBEHICL D B0
ik, RATHS (B4,

TCE OERARFMMIZ OV TEL OBEEEARIERIN TS (BH4 ),
UL Moore ¢ Harrington-Brock @ L B o2 —{2 X 5 &, TCE EURF DR ED
Ths CH (ks oF—n), DCA, TCA N EEFEMERBIEE I F/-Dici3dE
BEREOZRBZLELTLIN, MNrnoxd /AR BEETHS
DCVC (7 urbE=/L-LIAFAL) £ DCOVGE (81,27 uua=1)7 L
BFF ) IOWTDOHEREEICHARFHENZV, LI TH3, TCE 2
AT EFBROEABFICL o T MUEBEZHET 5 1B 0B RAL I,
AFHEERFEBRPOIZFEHTZ LA TERY (BH62),

TN ORERET — & RAICHWT 2 & REEEOEEEZRROT I
[FE5 LIV ARWA, BAED TCE 13, 3¢5 EENTI2VHBVEEE
HEFOLITH D, >T, IOLEYORRERFREDOAEELEE T
BT LixTERY (BR4),
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£16 FUIOOTIFLID in vitro RESERRER (S 7)

= o HREEMEL '
gk FSE-3 = T ZE
BEIRSERE A Salmomella typhimurium
 ZEAV TCE. Biffik — —
TEE TCE &R — No data
(L TCE 2 T n MeGregor et al. 1989
TCE ZEH] B{RIE No data -4
TCE #FEH|ER No data + '
. ; — — Waskell 1978
. T
S-typhimurium TA100 (+) — Banden et 21,1979
. . +/— +/—= Banden et 21.1979
Styphimurium TA1535 = — | Shimada et 211985
S.typhimurinm TA9S — — Waskell 1978
ga,?cabarom VOoes  cerevisiae (+) (+) Koch et al. 1988
S.cerevisiae No data — Callen et 2l.1980
_ S.cerevisiae + — Brongzetti et al. 1980
BETRAREERR _
(ATHE/ 18 IR 2298 K | Escherichia coli +/— | Nodata { Greim et al.1975
) '
BETFRARER Schizosaccharomyces _ _ .
(A2 R) pombe Rossi et al.1983
BR TR R Aspergillus nidulans No data + Crebelli et al.1985
BETEHRRR S cerevisiae D7 — — Koch et al. 1988
S.cerevisiae No data + Callen et 21.1985,1980
) S.cerevisiae + — Bronzetti et 51,1978
E{o L R A.nidulans No data {+) Crebelli et al.1985
S PRPEREG | Dooaromyees  coevishe| + | Kochetal.1988
DNA #2785 | = Keller and Heck 1988
s o R — No d
TR v biF B o data Koc
UDS &k Z v b ATHARR No data — Shimada et al.1985
Bk U sER +f— +/— | Peroceo and Prodi 1981
ek WI-88: : (+) {+ Beliles et al. 1980
FlaEEARER | C3T3~w R BALB#flY | Nodata | (+) |Tuetal1985
7w~ BRHERN Nodata [+ Price et 2l.1978
YTy BAS IR | No data — Amacher and Zelliadt
| B EE '
BETEALERE | vV ABEERE | Spombe — Rossi et al.1983
2 S.cerevisiae + Bronzetti et al.1978
~ etk 4B - RS () BB, ‘

20




#£17 FUYSOATZFLYD in vio BICERSRBERE (BB

PRER SO 3 HER e
Befa kB FArrayda Az — | Beliles et al.1980
B b (RERE -+ Rasmussen et al, 1988
<A - .
— Kligerman et al. 1994
Zv bk —
BEFEAEANER vUARA (AR h+FTAD) (+) | Fahrig 1977
LCHERERERFER |<wUA —~ | Slacik-Erben et al. 1980
INEEER +/— | Duprat and Gradiski 1980
YA _ [Allen et al.1994 Kligerman et
al. 1994
_ 7w bk ~+ | Kligerman et al. 1994
SCE #&t .f v — Kligerman et al. 1994
Fvk —
v N (ERE) (+) | Guetal. 1981
b b (BREE, BERR +
£} GUEE. EEH) = | Seliietal 1990
b (MR R OEEEE, M|
sy Nagaya et al. 19893,
DNA 7= A4E< BEER _
A <A Keller and Heck 1988
A .
i; Y fiif,g@,ﬁﬂ*)} HE b b (EEEEE) — | Rasmussen et al.1988
DNA R (Egukn 51 (+) | Nelson and Bull 1988
=N — | Parchman and Magee 1982
Z » M alkaline unwinding) + | Nelson and Bull 1988
<7 A + | Walles 1986
= 7 A(alkaline unwinding) + | Nelson and Bull 1988
v b + | McLaren et al,1994
UDS 8k 7 v MIF — | Mirsalis et al. 1989
| Mirsalis et al. 1989, Doolittle et
~ U A/EF al. 1987
— Bk, 4 B, (+) BB 4/—  REER

(3) EbADEE
D AfEEH

TCE DEMERARBIC LD h~DERE

ELizbd I EBbhoTE (BE10), 4

@ BESHE

i, FHRBFER~DEETH Y,
RS, EHE, TE. LR USERERR EoERERT (BB 7), TCE & FEE
e S ZREESND & TCE O LACHf s h, o TCE &
BMOSEZ D, FREERMGIORENERT S (B 22). —F. . B,
HILBR, RE~OEELEEINA TS (BR T, TCE XRAKEHE LT
IEK EHENTWIZA, TCE DIREE~DRIRE DRV VAR, HEROEH:

TCE DTN RHMOMMERET —Z B STV 5, Zh b OB TIL,

21
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i RIZ. TCE DEMEEBERRICEIT AR VESHOBVEECHAIZ L
PRENTND, FHEURNOKRERE TIX, ®FEV, BH, KRR, HEK.
SEILZR COBENRD bz, FIEARSI T ORTEERIEE O _LHE O #~D
HEL, N-TRFNLBD-INay I F—E0 LREOEB~OEELME,
. ERERUBERAEELED LR TS (BRT), *

@ L5 - RESH

IEIET RN COBEFFR T, HBRENEEKT O TCE £E &, AMHICEY
AEEREL OFEIIE< ARHEN TV, ATSDR Tk, BZE | TCE O
AZBEZITT2 2000 AOBLHEE BT, BHEROFBOEMIRD LR
2hoToB, FHRICBWTIIRREMEBOFREAE L TCE SCREROMEINRAL
7RO EE L ORICEEEREOH SN LTHS (BB 7), LAL,
WHO i, AEORBE % £ 55T B0 LB D& PIB NIz B 1A
RRE. RBEREXCRBEMOBFERRIN TV aNE LTS, 2, [EX
LR OEED R INTHRWED, BT LHEMERETRWLOREE
NTWBFREEERDH D, DXL, L DOEENRHDZ Lk, TCE EER
PEMEERE & OBEROHEIZ, ZOF—F2FERTHZ LICIIBRRLH B &
LTW3 (BHE4),

BT DIEFRFRIZ BT, TCE 72 F O  B&E S iz otk b4
ENZRTE, DMBREEO Y A7 B®EWI ERESRE SN (B 48,63), £7-.
TCE 72 L # 80~ ORERE T -IIREKREICRBN T, #HREEELE
HENTWS (B 47), WHO Tid. T HOEEMEIIT, Ry s 55wy
RCOMOYEDRBENTRARETH L EVHBERSH Y, BAEFHETERE &
HETIEL. TCE IZFFE LIEEETH S LERST OV E LTS, LRL,
INLOWGL, BERTED LN TS AR ATELBRE LESIT AT
—ZELTERAVWARZERTEELELTWS (BE4), TCEREZE S N4
BORBKIOWTHRF SNTEHER, BEERELREEREFOZTNTHLORE
THEEIL, WHO OIERE L FELRESRD b (BE64), PEOHREC
Bi) 2O TIX, TCE B2 ORE S, TCE & I hi-H @& ok
FiIZBHERTWS (B 65), ZD= &t TCE BEF~DE&Iris5 LT
HHEEMEEFRR LTS (BE4),

@ EinH

b MZBi} 5 TCE OBEFEEOFEICOWTIRHARLEEIE LR TW AN

(B 1), BEERFEIN-t MO LBL R Y BRI OMRYL B4 &
ZHa (SCE) #FE7- 4 >ORBIZHBWT, SCE mFAIL, 2 &V, HD
WD TIREEOLFBO LN TS (BH 66~70), Gu b (B 67,68) I
EZ2HRTIE, TCE £3 20T, b MBIERBES WD LRAHER
E7/21X SCE 5| E & Z T REEMEZRE LTV, BIOLEH~DRBEOTEE
HEIHERC & 2V (B 4), Konietzko 5 (B 71) 1%, TCE 2B HEE T
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HEH LS LT, SEEORTEEICGHEEVRERBERNRD LRI L
PHRELTWS, LML, BEEDIIZIOLE2EMFERICERLIIZ LT, &
FHEEMRMEI IR S TWRYY, E72, Rasmussen & (B 72) X, TCE %{#
ST R REEEE OB LN ) EREEEIE T, BEREE LS T
EAGREOEEZHBEERE L TCWD, LL, ZOWECIIE#EE LTH
WENEROEMERBHLEDTA TRAZANLDE NS, BE, FEEREX
NEEL DMOWME GEEEEOD 2E2BFFHERIAKR) 2EOTREFE
ZRIZANRLNTHARY (B 4),

® FENAME

TCE IcRE SN ADEEICHET 51 SPOEERET, BRAMEK T
BRFEATON ., TCE BTV ThoRAOIEL bEEAED bhzdo
7o BRBKROD & & S ERBED TCE 10k o TRB SNEFIC BT 5RAMA
S, VN DDOFIECHBE NI, T b ORI, iR Lo, b,
FERMERTHE (B 4), |

TCE ORMNAMDEEIL, IARC (BB 8) 12XV LE¥a—&hi, TCE &

BILOWTRFDTCAIL L s TE=F— LAY =2—F Vv ERNT7 4 VSV KT
OEFEL (BR73,74) . MOBERBEZ2 ST XETOME (BB 75) © 350
adk— MR TCE OFHRISHEEITH 3 &L bhiz (BR 4), 2B, HRAK
ak— MIFED S5, BER FOBERNERTFERETE 3HEITEL bk
ofc, BBYEEREEL LT, ERPF LI B0 RZ0bThi LRI
Mz T, FFBERCEERADY X7 0 EERBDLNE, ERTUF LU LR
DV AT DT Hp ERIX TCE DM TFKBRMIIZBW TR BN S Z L AVRR
ShTW5, BRSAFEDHEIML, =0 ak— NI TIERD b EhoT:
B, FAVIBWT TCE WWHERZE SN FEE OWETIE. BN —FT
REELTWRWEEAALR S HERH LTS (BES8),

RA Y DF L B—/V LR T, 1956 4725 1975 FE DRI 146/ LA TCE
DRBEZZT T 169 ADFHBEITOVT, AL TCE RFELBIEM T B8 LM
&ak— MIRRERI N, 1992 EOMENKT T2 TIIHEGEE 50
BIBFLTL, £D 55 16 FINEMEERBIC LT ThHo7, 15 055 2 4
OFERIIERPEA TH o7 (SMR=3.28, #HisiEHIZT 51E). RRETIT,
FET L2652 5 BINERS A L 2T S h s (EXELRESR SIR=7.97, 95%
BHERAR CI=2.5~18.59). ZD 5L 4 FlIXBMIERA, 1FITBESRALTH-
7z, D%, BIEHRMKETRIZ, 2683BEE (1728, 16IX8R) &2
SNz, BIEHBA T HIOVSZEEHEIE 152 & & :3~19.44) Thol,
—77 ., *REH (R CIEATOERBEFBEE 1904) Tix, FEOKT £ Tz,
52 FIMFEL Liz, 2D H 5 15 GINEBEMEE Th - - N BIES AVIEED b d
S7, Ele. HRETCIIERBIA LZEH EINZAIT2{BDbbhihot (B
FB 76), '
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RILDEF-3TRFZEI3B81F 5 TCE DRIRERBEZ - BERTERDT —
L AL DL, TCE IZREE Nzt M GSTTL 2721 GSTM1 OEETF 5%
LTV O5E, BHERSADY 27 BREWE LRRERTNE, Bruning /3.
TCE 12 &> THAET 2B A DERE R, CDBLFEENC Lo TR T
BEEMS DL LRER L (SR 7). TALOMEEL. TCE It ko THES
NOBEDRAD, GST IRET B RERETAE LS TCE ORI (P27 oo r=
WS VATAL BRIT) KBERLTOS, LWH{EHE, DA Lite Mz
BOTEMITND, Fh, ZORBL, L R—ATHTO TCE RESEE
D 2R MR % 4T 5 7= Henschler & (288 76) DHFFE TS A DRBRR

ENMEERELIRERICL > TLENTORE (BR 4),

TCE RU'PCE (R—=r muTFLr) OBMIENAICT 3 EEkiz 53
BEFAFFEHS, McLaughlin & Blot (£ 78) 17 X - CE{E ShTW3, Zonf
%Tﬁ\E%f~&%ﬁwr%ﬁﬁ&ux&@bfﬁ&%%%@ﬁ?é:em
HFRLERTETH D, LU, URZDEMRHo7 L SN B DO T,
ERZTERAIRER S 572, BMIERSA & TCE £7-13 PCE & D FE SR BILZ
EXFTORFHREI 2 L HIT S h D (BE 78),

TCE ZFEiZ L 2B ATV T D 80 FELL - oo ez2aa-ras Wartenberg & (&
79 XoTlbEa—SnTns, “hick 3 &L BERA (FEHY =2
RR=1.7. O5%fEMIRA CI=1.1~2.7), A (RR=1.9, 95%CI=1.0~3.4).
FEHRDF Y oYE (RR=1.5. 95%CI=0.9~2.3) 7 ETREROHEMMAED S
NIEB, B A EOHETIL TCE RBIMMOMERE L KR ShTH 59, #E
RIEZREDFEENERH B E SNTW3 (BB 79), EZEEEDS L 134 AD
BHREAABE & 410 ADKHBHLRS R4 YD TCE BT RIS R
WRIZBNT, i, 5, BRELZZE LR, TCE 82835 bRAEEE
LEBEIZBW T, BHBERADEER Y X2 HMBBO b (v X,
OR=1.80, 95%CI=1.01~13.32) (B 80), LHL. = OB DEREER
BIRER, BERKECIEZZ bhEVEBEThH -, mREICRIT 2 REIEE
BL, TCE OfBHICEEBrRITL, BESBESHAELYEHED AR S AT
G BRSO LRI BB T 2 TEENDS (2R 4).

Bruning 51, TCE ORBEBERBREOH S 23 HlOBMRSA LS B1
T, —AREELE (SSCP ; single strand conformation polymorphism) iz
% von Hippel Lindau (VHL) BT 0858 1r -1 VCITT,
T (100%) © TCE REEMAABZIC, VHL BB ET OIRER N
O3, TOHE TCE ERBEIRNABE (33%~55%) L 1 LENoE (B
R 81), Brauch bi% 44 0> TCE SBEWAABE 12>V TEMERER 2471 \,
SSCP I L 55tk & BEERI L 2 EEN 2 BETFRFIEEIZ L Y VHL fEE
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FRREFORMERIZOVWTHA & Z A, T5%D TCE SFERRNSABHIC
VHL B MHNRIE F OEREEARD I, 39%IX 7 LAF K 454 281 5
Vi (C) oFIv (T) ~OEEOEENEZAZ 2R Lz, KB
BB A BEOSREBETIIHIT S C b T~0HEERIT, HIH (&
EOREED 6%) Thoi, VHL BEMHEGTFOLAEERIT TCE RERE
BE~EBEDBETRD bR, ERERETHE (BRERELHESH
FBREIT S FIOHRTHoR) . B LN oTr, “HEHDT —4 %, TCE £
# & VHL BB G FORREROEIAER (P=0.0006) EEkNH5
TEERLTND (BHES82),

Lk, TCE 28R REL £ FOVPARBENRD D Z & 2RTHEINNL
DPFET DB, ZOVRI EEZHRENRAEHEHRBICEEL, YR
DREZFMT LD b RIMELLETHS (BRT79).

2. EFEEZEOFE
(1) International Agency for Research on Cancer (IARC)
TN—7 2A'%t MIH LD EBAEND ZHE (B 8),
Ml ZpuxTF Ok MBI ABEBAAMEDITHLIZIE OGN TR Y . EBRE)
Wz BT AEBAMEOEI55TH B,

WETHEL T DI h o T, 1EEHMSITROMNEZE L,

(1) U RAFEBOAER &~ T F Y — AEREEPECOT B RKIIITE LW
EEZEZONDEN, TCEX, vV RETy FOMOEMICOBEEELBTRLT
w3,

(i) v< DIDBFRFE T, FF - BBE R AR VIS /ﬂF/ D EDY R
7 DEIMER L,

(2) Joint Expert Committee on Food Additives (JECFA) Monographs and
Evaluations
1983 IR B OEMITITON TV AR ADI IR ES N TV (] 83)

(3) WHO gl kKEHA KS1>

@ HE3R (B3I '

vUAD 6 BEORRICBITDFLEREME WS BBRERITESL
LOAEL 100 mg/kg {AE/ B ICFREEMRE 3000 (FEZER UMEAZEIZ 100, B3 A
DL RE SN TWAD Z L2 10, BBRHIEAE VW Z & R NOAEL T72<
LOAEL W= Z &1z 3) #EHAL, TDI X238 ugkegAE A5 HREL
LO) ¢REHEhE, .

2B, B2RR (1996) HA FF4 gL H%’C&bé
(BE)
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TDI DECEA S DEFEERE 10%, EBE 60 kg DREAD 1 HOBKAER 2L & LT
HA RFA AAEE 0.07 mg/l, CHREAERE) LEBREIN, L, ZOEREET—
ER—ARBI LV EEETH B,

@ EIR; —RERH (BES
OFMBA D A7 EM

HAE, TCE ODEBAMIZ DWT, ERESE-CIEEOEEIC RS TS
FIBFEES W D5 5B, L L, FHEHICEEERFRD bhianb oo, sk
RECIIFEREIIBN T, MMOPEORFEEICL 2K 2E8H Y. TCE
EE FOBRAEOREBREWRTIIIIRFSTH D, BT, IR
I X VRO H A FICE LS D0, 2BDT>HWEIZHBW T, TCE
DOEBAMEZTIEA S D, ZHWOFREZE bEHT 2RO EBEM. JE
EBAVROCBEBAT FRA 2 MBI 5, Bl v N OERIREE D —Eof
HOBOBWEBEZ LA = AL CETIEREERET A LICLIVED
bAB, BT TCE ~DRA L EOEEOTRE CRMAMIED b TH
b, BEIKELEEEEOENMERRARD LN TV S,

v~ TCE I X BHENAMEEZFTHT IR, RDBEIELRENRTWEE
BRI, Ty FOBEE (B8 35), vV AQHIEE (58 39,40,41,84) X
VT v NORBREER (3 39,41,84) OFEREMTH D, <7 ADHERED
b N EOBEMEICOWTIREDORMBH IR, v UVATORESEA =X
LNRTCERRRELEE FTROLIAAWVEBET D Z LIFTERWV, &b,
TCE i in vitro KT} in vivo DRI BV TRV EEEHWE TH S L E X
LI TWVWA,

TCE OEBA U X Z7F M. 7y PEUE MeBEEINZEBEEICESNT
W5, BEEIW 21D UL TRY LHETIN TV D, BEFIIDETERD
LR, EEORECETAFRRCIIERERb -, “OEEIXIZ > T
DEARRENHTHHD, BEENZBH TINLOEERRLNZEWVS
ZliX. EMERCEETHHLEL LN, £, BRARKT TCE £& &
Nz SD 7y MZBWTH, ZOEENREEIN: (BE41), BELI v
DR TRO b N BB AL OIREMEZSFEIIELLE A D 5 (B 85),
TCE DiEMHMIC I VAL B EEBZ N2 FEENSER LRSI . e h e
EREW (B 86,87) TH—TdH5, #T7 v MeBWTHBEEL3 &
THEOCEEREO T8, v b EEBER TRV, ERANLEEND,
TCE 2t "NOBEEZR T HREMERL S LWV IEHRPIEHENS, B D
TCE 8 & X7 LA F | 454 OFEEEE (VHL BEETER) 28F50 3%
7cizEnRiL, TCE REILFETH Y, TCE BE - BiEL2 EESIT 38T
DA=——T IR (T4 =TV M) ELTELZLNTWA (B 77,81),

Ty MZBWTRBODONEEEED2=y N RAZB, BEvLFRT—D
FTFNEHOTEHRENTWS (BHK 88), B~ LFRATF—CEFL0HER
X, ¥ DCVC RUNDCVG 72 P ORI BEEEOTRESIC Lo
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Tiﬁéﬂéo%o&%\Tmﬂwﬁﬁﬁﬁﬁﬁﬁb%iﬁtk(Eﬁﬁﬁ&
cytogenicity) 7 v MIBHEMICHT 2 BZEREF IS L no, ERET T
H—TEERTHILVTETH S, 2=y N X7 3BEEDF — & | 5
“Tﬁﬁéht(ﬁﬁﬁwwn3?%®¢E%0&H@\E%@%E%GO@
&L\@%&EF&®@%E®%%%§(&%mm1“%%%%ﬁ1:va
AT OBEHICEHA L, .

ﬂﬁEﬁ@)NSE@@ﬁﬂﬁﬁﬁﬂﬁb%hﬁﬁvﬁ(Nﬂxmg%m\
Marshall, Osborne-Mendel @ 4 %#t% i\ /=38 : B8 35,39) O R
m%%ﬁﬁﬁa%ﬁkoﬁﬁmgﬁwrﬁmént::ybvz&(2%8&
T, BETIE 7.80X 104 (mg/kg HRE/A )L, METIE 4.63 X 104 (mg/kg {AH/H)1
ﬁ%0ka~ﬁ\HM@%®%A%@(%%¢U%K?yFK%®B%tR%
%Wﬁ%ﬁh®12yﬁﬂzﬁﬁ@ﬁﬂllmqum@ﬂﬁ\ﬂﬁilwx
103 (mg/m3)1 Thotr, ZNEDEDHIE HIy bOROEE Ik v
6%&%@@%%@%@%@&ﬁﬁmw%&mgdwrﬁméntimxm4
@g@ﬁﬁamﬂﬁﬂﬁéhto:hﬁ%%%hl:vFUX?ﬁﬁﬁéck
Ph, KLEEMOEL VLB, .

%ﬁbyx?®ﬁﬁﬂﬁtfm\mﬁﬁﬁéﬁ%ﬁbuz&Qiﬁ@ﬁ%é
C B38BT TCE DERIZESE (HBV) KRk H IcEHAns -

HBV = 60 kg x 106 ~ 0.4 mg/L (400 pg/L)
7.80X104 (mg/kg AE/H) 1 X 21/A

© 60 kg : FRADTHREE

* 10%: HBV ORET 70 7/ TCE 28 Trk 2BHR Ui A n4eH 100,000 A=Y 1 HDFHE A
EFNBEMENS LIRY 22 . ‘ _

© 7.80X10¢ (mgkg RE/R) 1 BV AF RF— BT LS LTEH L= FU RS

- 2L/H : FRA® 1 A Dk E

L=y MY RAZER, T oEmEE AV e TCE 45 AMRBRIC I3 T35 b
htﬁbtﬁﬁ?47(ﬁ%\%%‘UVNE&E)KOwT%ﬁ%K%%V
NTFAT—PRTFNVERRCCER SR, ThbDa=y h Y X2 EL
HBV EQHEEIL AV S, DWW, Z OB SR AR EDT RRA
v MELHE U, Bk, Zeflchi iz bNEBE~ N F AT —
TTNEEAL TS, BEBAMEICESS HBV B, ARsEpT R
MELY HFEo7,

OFERED AU R 7 54
HRBA) AT TBEAT 5 7ed, BAEBMRR (BB 46) 2BR Ui, 20

" BHSSICRNTIR, B FOKRE T0kg L LTRHESATBS, 2oy LY 27 {EXM. WHO =
HERRDH, NTP®® D 103 BROEORBRIC SV TO2= h Y 2 7 8%, # 8.11X104mg/ke
FE/F)1, W 5.82X 104(mg/kg fRE/H)1 | Maltoni® @ 104 BEOEARRIZE NI, #12
X104mg/kg KE/A)L, #f 8.15X 105(mefkg fKE/A )1 & mEIhTnh 3,

27



EE L, ARG BBK) OB, EEEENEL, LY 2—=L7ed T
DERBRICB T OREFEHEREL O—8, = FEA Vb (DIEEH)
DEEE., BFOTA (R 47,48,89,90) 2B 2 FMFEARFEOIENL (LhE
BHI2 ) OFE, S5 TCE ORBOFEIZE T, FFEOETE (BH,50
~54,91) BRREDLNTWAZ & THD, Dawson & (B 46) 1L 5EERIT
FERBR S B0, VR Z7FMCERT 2B X —FFE TRV 58

INTWD, LAL., BREAKBBECL AR VEZENEVY KRAL B
B AETE) RRVERBORBRTHD EELLNED, HA KT A g
HIZEIEN 7z, 2512, Dawson 5 (2 46) [t Lo THREINEZLBORE
X, Johnson & (&M 55) IZX > THRER I /=, Johnson & (B 55) @
FERE ) A7 FHMC AV S Z & b TERA, Dawson b (BHR 46) DERDF
NEYVARELAENGEREZRLTW DT, ZORBRAF—HEBRELTLY
BWEIChD EEBZ N, &KL, ¥—HB L L TAREPELR-RBRE
BIR U7z Z &1, TCE DFAS @@H%%ﬁ@ﬁ L. FHIRRIZ1TET S (B
#az i, RE & RBOBMRERFENICREENSEI N TOARWVWESIZBWNT
b, AFLEEOTE @#B@@%%#xétb)&mo Ak T,

F—3BR i3 LOAEL L ERR SN hr oo, NOAEL #H#E 457429

IZ_yFv—27 F—2 (BMD) W7 7Fa—FRnRa, Z0FES
ERBAFEOY R 7FEMANDEZ & (B8 92,93) 1X. NOAEL F7-i%
LOAEL & RREEFREE AWV FEICEAREL ORERH B &b, BEY
FARLN TS, | |

$#->T, Dawson b (ZHE 46) ORROBAFET —FIZE S, BLEH
Ry FRA Y M ERRBOLNRVFAED B VIILRIERERTEH S HE
RO LD, BMD EMEA IR (BR 949, AW hi=nilsiesH
F—HZTHBN, [Bx DR EBEMOT —2 BRFTERZWED, BEDE
WREFENAV O, —RICREBEF -2k, —EIL0BE ©
=OICEI D LU _IEEE) (extra-binomial variation) A& ENTWVW5E, F—F
REDID, ZOGTICBW T ZIEEERNIZBE TEhol, F—L2E
B’V A, & MERBRBEESNIGSICR DIV Ebh 3 [HEIE
IRRT & IR T oA S OHMICREI N TWDZ &) & &Rk, BIROLIE
BEERERITO0, 1.5, 1,100 mg/L (0, 0.18, 132 mgkg RHE/H) HTENE
. 7/238 (2.9%). 23/257 (8.2%). 40/346 (9.2%) Th o7,

ZORERDT —E5 5, BREODBHFFBICBITZIERIV XY (1%, 5%,
10%4800) 124832 BMD & %D 95% 5 TFRfE (BMDL) 7 THRESH (&
B I5SRAFDID, BRO2HHEIE) EWS YT My =7 EAVWTEHSh
Tr. x2FEEERENBETNT 4 v MNEEBE I, FERZPE (< 0.0001) 23
BEENE, 74y PULEEFTVTO BMDLo. BMDLos. BMDLio DAEIEL#
ZH 0.014, 0.071. 0.146 mgkg AE/A Th-oT= (R 94),

BMDLy 17 74/ MEE LTIREINRTEY, # (B 92) BV T HIE
HEhTnaZeicky, A&, ZOMEIE, ROEHT NOAEL OFFE
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FRAMEEEOEE H2,

(1) 7 —%& 5 Bi% BMDLyo DS M0 F & KIS RO S 2 Tidin o
&

2 BEHEEXT74 v M ETREAREEZD., 2 AE0RE2FERHLE
BMDLy DH#EETHB Z &

(3) NOAEL %#HFJHIZ ¥ D BMDL ¥z B Th 2 MNIFHNTH B Z &
LA L. Haag-Grondlund iX, TCE DIEREMNA Y R 7 5MICHE UFiEEE

AL, 7TCo» NOEL i%, 1%&BI) A7FYD BMD kY b KR&<, £

NOEL @ 42% K% (X LOEL @ 93%i% 10%#2i8 Y A 7 8% d BMD L ¥ H

ELTWA (B 92),

My ZoopxF1y (TCE) @ TDIIXRDOEYEHE XIS

TDI =0.146 mg/ke £&E/H = 0,00146 me/kg &E/H (1.46 pg/kg AE/H)
100
(0.146 mg/kg fEE/R : BMDLio. 100 : FHEF(FE (FEZ 10X EAZ 10))

BMD iz & Vi H S iz TDI 25, BEICE-SSE (HBV) 13RO L 5 iz

BHIND

HBV = 0.00146 mg/kg fRE/A x60kgx0.5  ~0.02 mg/L (20 pg/L)
2L/H

[0.00146 mg/kg {KE/H : TDI, RADEEEE 60 kg, HWERED 5 b OBEKOF
ER05 (50%)., RAD 1 BORKE : 21/H)

=)

TCE OHFA RT3 A ABEHDZHIZ, BPARTBAUANADT RRA I REBEX
e, ATHRENCES< 0.02 mg/LEM, BRARUVIERPA T FiRA » M
X LTIHRERZ S 2570, BRIEESJES LTEIIN, TDI IoBif 28kEKko%E
HREHERD 20% TR 50% & & Lizmid, EFRLLRERE RO TCE OFEHS
HIEESHh, FRLIZLDRBENED LiclkdTh b, BEF—F_—2281T 55
EERBEETDRD, VA PS4 AT EEL LTS, ’

g7 — %13, TCE O2BBEIT 4 >ORBERE ERkOER, ENER (F&
A EDEREIR D B OBEREY) OB, v U—RABBEORARUVRERE., SUE
B) IWRBERELTND, BRUREVAOCEEITEICEE A (5.0leg/H 1) ITHE
LTWD, EROB (1 ng/LRMOIRE) 8EPKOGEIE. £RE 0 15%LU T 28K
BKiCEET A0 L, 5% (10 pg/l) ZBELEEE, KA. FHEL TCED
2RBORE 66URHEKICHEREL TWAZ L REETARETHD, ZHIEFETOMR
REREL ., V¥ V- ABOHEERBEVECHRCEETH D, DX 3 RETIL,
HENA RFA AMEPCEOEEEZRETARC, ZOEBNORBEREZZETRET
HB,

EEHA RTA ME 20 pg/L i, SATHIC bEITAC b ATERETH B,

(4) KERERET (U.S. EPA)

t Ieq: ingestion equivalent
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Integrated Risk Information System (IRIS) (&Hg5)

EPA/RIS T, {bZMEOFM%, TDIICHYETAERY 77 LA F—X
(A RID) & LTRMEFEPAMOEREREL TS, 2, $I—F T,
RBAFBIZONT, ERAMSEIL DN TOBFREZEHE L, LETELT,
ROSBIZIZV A7 2OV TOBEREZREL TN B,

@ O RFD (B 5)

AHmR L

@ HHAENE (BRS)
RHRRS

(B%E)

PATIZ ATSDR (BEE7) ML T2 EPA ICBIT 3EG0RETT,

EPA (1987) XD Swiss ¥ 7 A B DEEDRAERT —F2 &, LORBRIHE
Bl DMDIEEDRART —F L, BRVABEOHEEMEEE L 2dIzHAVv., TCE
% B2 (b MU THERAEOEARER DS HD) IT0E L. 1988 4, EPA OF
FHUEESITTFROELIL C & B2 DEFR EIZH B (b Mot L TRBAMEOTEE
P - BRERH D) EWVIOIBAERT L. YRIREROELDHFIZ OV TOREHD
REEERALTELT, IRIS IBWT IERST] OREBLZEST 2810k T
INERBRIETNWD (BED.

(5) BEAEICETHKEREDORE L OBOFE (B8 1)

M) ZoaxF Lk, B hTORPBAMICEL TR LR ER LR
3. EBREMMTOREPAMEICE L TiL, +o75iH 3 & LT, IARC Tk
N—72A (B FTEEZLLEBAESY) THEEINWTVWAEES),

ik 4 EOBEMEZEES T, NCI (B8 38) O~ 7 ADOFFRERAMEIZE SN
T, ?HAFRTF—DVETFNAERWERBAY R 7 HHEEHEE : 0.03 mg/L 2% E
L7z, WHO (1996) Tii, Z¥EES 0.07 mg/L & L7z,

FD%, FMOEEDICILLAEH - 2BRERIIREINL TR, 24t
DB HFATOEREE :0.03 mg/L ##EF T3 2 L A BEETHLEEL LIS,
Lz, '
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F18-1 WHOISKB RUHSBOOITFLIOTDIEIZKD ) RVEHE

A NOAEL LOAEL IR EE TDI
(mgfkg RE/H) ) (ug/kg E/H)
WHO/DWGL _
(%5 2 ki v UAD 6 WHOE - 100 3000 23.8
BU BRER 14)icBiT3 10(?%3{ %@ﬁgg
B3 HHEEHME VN gt .
| R NOARL <5< LOABL
- FREWEZ )
& 3 R—,k 7 v b ORZEAT~F
BAE) - RIS R ERE BMDLo: 100 1.46
HERALE (BR 46)ICBIT D 0.146 10 (&) X100EH3)
i RoLBREEREA: .

F18-2 EFILIMERIZ L DBRIRMNAY RH OEBMTHE

U Rz L~ BE (ue/l) | AE (ug/keg (XE/H)

WHO/DWGL (3 JR—¥iBH)
7 v bOROES5(SH 35,39

LC:(}S I’j- 51'3&@%%@%%%%& 105 400 12.8 a
Fel Il R O A3 A

AGEAK
vUR (BH8) KBTBIEE 4 30 e
PA .

2 FRAMSE 60kg, 1 HOBKELZ 2L LREL, =2=v FJ A7 : 7.80X 104/ mg/kg {KE/BH»
LREREE,

b LY 2R F L AT OWTOKERED RE LOBOEHEEICIT, 105 L OIS, &K
HEEOEEIZB MM ECEHFHRIIBVNT, TR 1057230 27 <L (8B EL TS
L OmEND, 105 L LTEHE, w '

¢ FRARE 50kg. 1 HOBRAKEE 2L LEEL, fRElKkz=y FY A7 : 3.3X107 pg/l. (Y
ZEE ILH7%eD lug SR EEECDE VERT S EEORFREIAVRAY) | O
TRFHERE - 8.3X 103 mg/kg (RE/ARUVAELZEH,

3. RHBRHR
Rk 18 EEKEREHC LA, MY nuFLroiBERFoORBRR G5
19) &, BARZBWT, SEHREEEAKEEEE (0.030 mg/l) @ 100%EE
T 6 EFfICA BNz, —F., HEAKICBOTIL, ZERHET 30%FiE~40%LL
TC5@ERTIcA LN,
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F19 KBk (FK - FK TOBRHKRE (SR %)

HEEICHT IEHIHER

10% 20% 30% 0% 50% 60% 0% 80% 20%

ok 0% | ER | BB | BA | SR | BB | B8 | B8 | BB | 88 | 100
P ae | SF | 20 | 30% | 40% | 50% | 6O% | 0% | BO% | 0% | 100% | @A
KRR N BT | BT | BUF | BF | BIF | BIF | B0F | BF | BF
Rk s X
)| - -~ -~ -~ ~ ~ ~ ~ ~ ~ -

0.003 | 0.006 0.015

0.021 | 0.024 | 0.027 [ 0.030 | (mg/L}

e | g/ |

5
=k 1027 | 1025 0 0 0 0 0 0 0 1 0
Rk | &4, 38K 303 803 0 0 0 0 0 0 0 0 0 0
R K 3142 | 3105 12 3 6 4 2 3 0 0 1 6
791 783 5 1 0 0 1 1 0 0 ] 0
e epunl INNN — : 5
FEFK 928 | 928 0 0 0 0 0 0 0 0 0 0
Bk | FLEE 271 271 0 0 0 0 0 0 0 0 0 0
Tk 2857 | 2842 9 1 5 e 0 0 0 ] 0 0
T Dith 1168 | 1157 0 1 0 0 0 0 0 0 0 0
(FRE 18 FFERAERFR)

. RS EESETm

M) ZomoxF Ll BeEEICOWTER, TR ZET L EER OEEE
TULELIEFRELEHESF LN TV AN, RAKREEFHRERIIEDNS, &
> T, BEFHEOEELZERTIZ LI TERVWRREETHS,

—7F. ERBPABHCEL T, HFLEVWAETEDLNZFEIL, Ty FoE
A2 CRAIF ORI S BT 2 RIROLNBRERE Th o7, ZORBRIZEBW
Tid, RESNEBREAEOLBEF LV K&, £, LOAEL L72»EBH 51T
W22WZ B, NOAEL ICHYTA3EERD LI DRy Fv—7 F—2
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