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TEIRECEK OIS EHESEIR Db E L LT, RV 7 rax=F L (TCE)
ORI ERAN 21T > 72, P U7, 2tkstEslt (=7 X,
Z v b)), BAMEEERER (vU R, Ty M), BEEERERL RS AR (<
VAL T ) AGE s BEFBERR (VR Ty ), BhwEEBRETH DL,

N Z oo Ly OBIEEMHICHOWTIL, BRIFM A2 AT 52 ER DT T
JELTEARERD GO TV D, PR BEMESRIERIZR DN D Z D | BinE
PO FREME AR5 Z LITTERVAREETH - 72,

N7 muxF L rDOIFEN AT oME— A EIE (TDD X, 7> b
DAZBLHITH B AR OWOK B G2 361T D IR O DE R AN R O 2T
— X5, BMD % v =, BMDLio : 0.146 mg/kg K8/ H 2, AEFELEER 100
(F7= - (EAZ4 10) Z VW<, TDI X 1.46 pg/kg (AE/H & 72~ 7=,

FERAMEITONTIE, B M T, BETR— T, WS OB ANRRD Ll
M, ATE A E DA, B OME DFZEFEIC K D RAEDATREMEN B 2 bivlz, £
7o, ElRE ORI OWSERTR 252 T 1o EETTBE 123\ T BN A DFEAEDHN
DROHNTND, ZOZ e, TCE BMIZ K 2N AOFEEMHIZRE T2
WEEBZXLND, o, EBREBYTIE, 7y NEO T RIZK AR O 5%, WA
T ko TR RIEE ORAHMNRD b TW5D, IARCIZBWTIE, MU s
BT F L AR, Z—T 20 2SI, B MK LS S EBAMEN D 48 &
ShTwnb,

FROZ ENG, MY 7 aa T U AR NAMICE T 5 BEEE OB 523 A i
FETHLN, ARG VERHOE T, BEOMEGR IS AMENRD b, Bis
BN AERRMERZ R T Z e BEEET M K D303 AU A 7 Gl B)
ThHHEEZ LN, ~ T ADRNAMERBRIZBIT 2N ADOHE—INT — %12
HOEX TN TF AT =V EHWEEELET ML DN AY A7 OEENFHL 21T
STRER, YEWEORNAL=y N AT (KE 1kg H72V 1mg/H ODFHETAE
JEIZDOT VRO ZRE LRI Z OBRBRICEMR L THRANAEL DY X 7) 1E, 83X
103/(mg/kg (AE/H) & 72 o7,

UL b, FERDN AR L L7288 TDI % 1.46 pglkg KE/H & L, B A
PafafE L LB ORNAL=y b 27 % 8.3X103/(mg/kg (AHE/H) L HE L
77
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I. FHERMEDOBE
1. B&
BRI AL 72 & OBAEYEE, 7 u o U ARG BH (BT A GUBk
BEF MR, BivE, BT, BRI T ARE), BB EROBIEESE. K
# BAERIOYA], Wi T, skl GEED ., iR =—7 L 0RE (R

1)
2. —f&%
[N/ === PO X | ate=ty al POV ¢ [ /== N7 = = =
3. {t=4
IUPAC

M4 1,1,2-h) Jooxs
4, ¢ 1,1,2-trichloroethene
CAS No. : 79-01-6

7. R EERIMER
WBRRIMRIR - FFERI R RO H 5| EADHRIK
s (°C) @ -73
e (°C) - 87
tbE (k=1) : 1.5
IR~DYERREE (g/100mL (20°C)) : 0.1
KA & 2 —noEdf%E (log Pow) @ 2.42
KZJE (kPa (20C)) : 7.8

8. BITHHIF
(1) ETDOHRHEF
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AEHAEME (mg/L) : 0.03
BREEE(E (mg/L) : 0.03
ZOMENE (mg/L) : Fa/KEEE OIS &K OME D 5:4E 0.003
T RS AEER I AYE  25ppm
KEIEHE : HA FT7 A Al 0.2mg/m3 LA T SEHIHGR1 4

(2) #ENEFOKEREETIEHA F54 VE

WHO (mg/L) : 0.07 (EE&) (565 3 hi)

EU (mg/l) : 001 (hVZumuo=F L KO 7 b7 7unxd L OfT)

U.S. EPA (mg/L) : 0.005 (Maximum Contaminant Level)

RRINKEE AT A RT A ANl (BH2)  F5EHE 4.3 X 107(ug/m3)t  FHEJEERH] UR/
A TE

I. ZEEICFEIMNEOHE
1. SHICEHAT IRFHIR

WHO Bk AKE A FF 4 EPA/IRIS ® Y A I ATSDR O#FMFH) 7 1

77 A, IARC O/ 777, WHO IPCS %% K2, IR 2 FE 725/
MEZEA L (B 3~9),

(1) RREEE

ORD)

FUZmuxF Ly (TCE) OFH#EIC L 2EEEEF (2 10,11) 7°5, TCE
I ETH LB RE R 2 mi 4 D RIS N 2 E VR EN TV D (BIR4) , RENE D TCE
% BHECARE L= MEIC s 1T 2 B H 18 REH % O M i B 1T 4,500 pg/L,
T 20 FEECTH o 7= (B 12), TCE 1345/ & < R Tl E o
PEOBMEEM THDL Z LD, b FOMLERE AN 7 — 428 L CTESIC
NS5 &ETFREREND B]RT),

TCE 3B BV TRV TIRE I SN D3, F OWRIRTH R N O 5
TR A 2 1 D AREME NN B 5, D’Souza 1% TCE % 50% K Y =F L > 7
21— L 400 /KIFHRICIRA LT 5. 10, 25 mgkg KEZIEHERT » MRS L,
S B2 10 mglkg RE A 8~10 FFflifi 7 v MI5 Lz, #&7 v ho TCE
O PRI 5% 6~10 DB O LN, —F, FEEEYTIE.
AR EA~OBERLE U CTh - 7283, TOREITHEEEY X 0 2~3 FK)
o7 (B 13),

O — A VTR LT SRR TCE 1%, o528\ T, 7 AT 38
~100%., 7 N T 15~100%23M#f =7, mifE & . 1,000 mg/kg R/ H LA
Fo®EETIE, ZOMRBEIIMS)-72, ZoZ i, SHEOERSICHT N,
BHEOREGIE, WINERHNZ EE2RLTWD (B 14~16), TCE 1%, JE
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’ﬁ“ﬁff FIEBRITHLE TN SN D, Fo, BINERIT, BRI
DB EZT Z*wﬂﬁ4ﬂ%%@#@%mbﬂ I, KIEMRIRFIZ EE AR IRIE 15 %
%W#T%ot(ﬁﬁﬁo

@ 2

BB DR O BTk Ok T — % 5, TCE I3 CR#E S s =
DT EN TS, ITFIBICBIT LW TCE IIEICER Y AEN D, T v MT
TCE % 1 £721% 10 mg/H T 25 HFIRHIRE 05U, (fig & OB IRERR -
e G AI 9 8], F G- IR 2 BIIIE U, &5-3MHiE, g+ o TCE
X, B SN ho7e (Thbb, < 1pg/L-fiiE), —7. IEi#skT o TCE j##
FEIX, 25 AR OB G T, 1mg/ H & 584 T 280 ng/g, 10 mg/ H & G-#£T
iﬁﬁ%omr@gf&oto&5%3~65 BT 2 NEWiKEAEH DY) TCE =
X, WTINoO#EGEHCEB W T 1nglg Tholz (B 17),

OR |

TCE 1Z o0 FHERREEIZ I VRS, —21F CYP IR T 2L TH
H.—D1XGSHIZ L 214 TH 5, CYPIZ L 2 REM DKk s vZ—L (CH),
NU Zvalig (TCA) KW ool (DCA) %id TCE OERIZRE Th
L NS COEMRICEHE B L2 KFd, 2 LT, GSHi&IcHkT 5
TCE R#MI35 OREHIERE T 5 BIEDOFMEICEE L T\W5 (BIR 18), Bik
X, TCE O AT A AAGIRO iR (VAT A ALEIKB -V 7—8)
o T, EHAREH LT, 2B AZAE LSRR SH 5, CYP I
X B R I RIR S Cfnd 5, LavL., ZORKIE GSH #4112 L DR8I
m&\%ﬁﬁ%< BRI E, Z D72, GSH #A1C X 2 BEIIIEF 125
HEDOLGEIZOHEERLE %%tﬁ&ﬁ%hé LovL, B-UT7—Fick?d
ﬁ%@@%ﬁﬁﬁ%%%bé_kﬁ%\&m_iéﬁ%@ﬁﬁﬁgfkékﬁ

T DI ixcEntanTnd (BH19),

EF BI1F5 TCE O EHEHMI ) Jenxek )—)v, M)/ X
J—=-Inrua=K(lvarsaZl g kOTCA Ths (S 20~23),
M Zmoxy ) — ) WIERBRRE IR TIZRBV TR v, FRFH O FIE
T 5 (B 24,25), Zhuzxt LT, RO TCA IZHBINEL | RRFEGFET S
(B 24,26), & N R OEMIZE T 5 TCE O/ REHRE 2 IR (BB T),
TCE It S T=AR¥ FHEEEN L, 7 a7 —APERIhd, Zhn
SuElCe FexuobanTikrsae g — v es (BB 7)), 0%, ks
77 —/UX TCA ~DOfbx=2 75 ZH27), 95 1 208K E LT, fak”
25— IR ENT 222- M) Zaaxx ) — bkl ZHANE ILFEDS
o= plckoTh)ZuooxX ) —)- A ra= RREEAIND (B
7). FEESM T CiX, TCE ofbHEIIE(Ly 7 na T F L2 L,
ZHMRDCA LR DH, HOHNITRF Y RBIASRSNTERE, 7 U Axy
N, vV aUBEk O bkFE LD (380 15,28), TCE IZ&FE I/t MC



(17) FUZOOTFL>

B3V EORWPRGEIIE 7 ool (2 29), N- (B Rexo7&®F
V) TR ) )—VETHDLH (B 15),

Cl Cl OH Cl

Cl Cl Cl 0o ca 0 | (8]
\C C/ --—-—LO \C/}T/ _—— I — » Cl-C-C-OH —— C1-C C//
= - - - - - - - -

C‘l/ \H NADFH, O, {' \fl cl (i C | | | N
: Cyt P450 C cl H Cl H ca OH
Trichloroethylene Trichloroethylene oxide Chloral Chloral hydrate Trichloroacetic

acid
Cll o (il o “\u clon l
74 V74
Cl-C-C ———» (Cl-C-C Cl-C-C-H co
2
| [
g G § OH | |
. Cl H
Dichloroacetyl Dichloroacetic .
chloride acid 2,2,2-Trichlorocthanol
) Glucuronyl
0// transferase
Glyoxylic
acid chlonde
0 HO H HO OH
™ AN s LN J/
Ne-H+co c-c c.cc T "% oH  H
/ . ZEEEANS iz p
HO O 0 o Trichloroethanol-glucuronide
Formi GIym_(y]ic Oxalic (urochloralic acid)
acid acid acid
*Derived from Bogen et al. 1988
X1 h~UZvondLroOfRERE (B T)
@ #HEitt

[14C]-TCE % 2. 20 F721% 200 mg/kg (KEH T~ A K NT v b HERE O #
5 U256, 72 Bt TCE 1XMAE 73R ISR bR & L CHEE S 7228,
REIZ TR PICHEE Sz (B 30), 200 mg/kg (A % HER OS5 S
727 v MZBIF5H TCE oRFHEMIT TCA (15%)., MY ZooxX ) —)L

(12%) MO'RU 7 moxd ) —LiEEk (62%) THH ., EHOK 90%%
Hiz, 7w MIBIT 208 (RPREO 10% A7) ORFPAREHDIZS =¥
fiz (1.3%). DCA (2.0%) X O'N-(& kr¥ o 7tE2F )T ) =X ) —) (7.2%)
Tholz, T2, 7 v bTHE, WIS EERERR A B0 1.9%08 " ER{LiRHE
& L THERHIZERD b (7%5@ 15), 4.8 ppm D[“C]-TCE iK% 5 2 i
T, TCE % 0.4 mg/kg (REBEL7-HET » NI, BEHEED 85% & HE L7, Hk
FEED 40% IR HFIZHEES 41, 10.9%! i@htlﬂ MR E L LCHEH S,
34.6%133, 1 — 0 A ROV —PWEIR IO bivTc, £7o. K 14.5%I13RE
fEAR TR I ERt S e, 4 FEOREI IR CHER Sz, 2o dH 6 3
2, TCA, NV Zuvpxz¥ /)— kR ) e ) —LDI7LV7a=F
AR LFEESN, RPTEALI 13.1%., 2.7% M N 81.5% Th > 7=, RHER
DPRIUEIT 2.7% TH > 7= (Koizumi et al. 1986: 08 7 >8] H),
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TCE (CEMERRE SNTCEMI, Rk, il L DRSO ENRE S
LR, Ty ]\&U\’\"?Xé’ﬁﬁb\ﬁ TCE O&aMaizaR L, WA
BWTKEME, BOEETHEEOREMELZ R LTS (RTECS 1993: 25 4 />
551H), SRR D LDso X, ~ ™ AT 2,400 mgkg IKE (ZH 31),
T 4. 92mL/kg {KE (WHO TiL. 4,920 mg/kg (AHE] (B 32) t#HEEINT
W5, 4RO AZRZEIZ LD LCso i, 7 v FT 12,500ppm (WHO #5(Z

L 5L, 67,600 mg/m3) (B 33).

~ 7 AT 8,450ppm (WHO #a5

LTV

LA
AR

7> b

ks e

54,700 mg/m3) (Kylin et al.1962: %/ 34 225 5H) LEH STV (B 4)

Q@ BAaMEMHHER
a. 6EARIHEIEESHEHRARER (YTUX)

Swiss ¥ 7 A (M, % ¥ 58E 4~15 DU, 5tHERE 24~26 L) 128

100,200,400, 800, 1,600, 2,400, 3,

7% TCE (0.

200 mg/kg IRKE/H ., Wit 23— A1 L)

? 6 A5 H) F&Hl#E 1 xEGHBR 21T o 7o, KRG TR biE

RA2R1LITRT,

LR

2 TOFREGHE T IFLLE RO HR®IKFH A BR8N A Hilz, 800 mg/kg
KE/ALL EOBEREAZ, G6P (v a— 2674 A7 7 X —F) EHOFE

KT RRD BT (7”*‘%%’ 14),

£1 VR 6EREBERMEESER

B0 Jii3
800 mg/kg A H/H G6P i&EDIR T
100 mg/kg (R HE/H JIF L EE B O EM

b. 13 AMEAMEMEHER(TOUX)

B6C3F: ~ 7 A (Hfift, £¥58 100 (128175 TCE (0,375,750,

3,000.6,000 mg/kg (KE/H ., &
BORERBR AT o0, BSRERETH

a— A AV) O 13 GE b5
WO BV ERT R A3 2 1I2R T,

1,500,

H) @il

KD 1,500 mgrkg RE/ H LA EOG#E K O 750 mg/kg (AT H UL o
HRECTRENRERD 5 (I 2 0/10.0/10,0/10.2/10. 7/10,10/10, M : 0/10,0/10,
1/10 1/10,1/10,9/10) | D 750 mg/kg (/A LA EOFe G TAREME IO HNH]

PR B, MERED 6,000 mg/kg (RHE/ H & 58 THO/NES.CEEEE (K
6/10 - 1/10) 23FRD HAL, FFHIFREESE O FIHIEIR Tdh D St a K bn
D 3,000 mg/kg (RE/H#FGRECRO bz, 52, MO 3,000 mg/kg
R/ H L E OB GRET, B IRAME AR OS5y & 4 FE o B ISHIR L e Y
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BIERZBD bl (2 35),
728, WHO Ti%, NOAEL (% 375 mg/kg AKH/H & LTW5 (B 4),

&2 <R 13 AMEBERMEEHER

e GRE Jii3 i
6,000 mg/kg 1A/ H HTF D/ NEELESESE JTF O /NEEL L ERSE

3,000 mg/kg &/ H LI _E ZIRBRMEA IR, R | B IRARAE b R A o> B
B ERGiR OB R L | fa b K ORZAER

Fe OZAER
1,500 mg/kg RH/H UL E A -
750 mg/kg {RE/H LI E GEREIENT]

375 mg/kg K E/H AT R L PR L

c. 4~6 y AEESMEEHE (TVX)

CD-1 -~ A (M, SBEGHE T~18 PT, XfRERE 12~25 L) (23517 5 TCE
(FOKHIEE 0, 0.1, 1.0, 2.5, 5.0 mg/mL ; ATSDR (2 L % & 18, 200, 400,
800 mg/kg IAE/HAAY ., AL : 1%Emulphor®) ® 4 » HRE1E 72136 » A D
ORI GHRER AT -T2, SBGRETRD b -m T LA % 3 1TRT,

4 r A¥e5-0MED 2.5, 5.0 mg/mL & 5-HECIUN T, MR EEE REH O#0f] G
FEEICXT LT, £ Eh 91%, 86%) ., D 4 » A 50 2.5 mg/mL LA =D
B HRE IR ol o 4 » ARGOEBRERE D 6 » ARED
5.0 mg/mL &5 HEC IR E O MO 2R G il 2 e =—
bR D Hil- (BHE 36),

ZOFRBRIZEBNTIE, 1FEAEDKISITH G2 &SRS R 6T,
FEROEEMICIRAN S DA, ATSDR Tid, MO « MR O
[235%, NOAEL % 200 mg/kg (K&H/H & LTW5 (B T),

F3 IR 4~6 y AEBERMESERER

B Gat JAi3 i3
oK HIEE 5.0 mg/L ARSI D PN
(MAHEEE 800 mg/kg (AE/H)
Ok PR 2.5 mg/L LAk TR L I e [ R R o B . AR
(M fRfE R 400 me/kg (KE/H) PRSI DB
HOKHFIRE 0.1 mg/L DLk AEBEEAIIS D o 11 = —A},
(FafRfEmE: 18 me/kg (KH/H)

d. 4~6 y AEESMSEEHRAR (TVX)

CD-1 vv & (M, #5584 140 %) (Z&I1F%5 TCE (0, 0.1, 1.0, 2.5,
5.0 mg/mL [ : 0, 18.4, 217, 393, 660 mg/kg fK=E/H ., I : 0, 17.9, 193,
437, 793 mg/kg R/ AN, ¥ 1%Emulphor®) @ 4 » A E/2iT 6
ir A OO GRBR 21T o 7o, A G TRO b lcmiEfT A A £ 4 1R T,

D 5.0 mg/mL B EREN OHED 2.5 mg/mL UL FOBERET, SRS

10



(=BG R EE O N I

© o0

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29

TR DD 037

S i B D HE N S OVE D iR i BRES R D 703 72
B HRE OMED 5.0 mg/mL 58 TIE, FFIEKDER

bl (ZH31),

(17)

rcUYyoOoOTFL>

WO BV, 5.0 mg/mL &% 5HE Tl MEREOREIEINHNE -
WO BT, HED 1.0 mg/mL LLED

1O HAL, HED 2.5mg/mL
UL EOEGHEOHED 5.0 mg/mL 58 TRE 37 OV b AEOHENNN

x4 IR 4~6 v AEERESERER

Be 51 Y3 i3
IR R 5.0 mg/L IRERINPEH, B E | FOKEORD, RERIEmHI,
(A i 660 mg/kg (AH/H O, FREE | BEEOBEN, IR, kY
HE 793 mg/kg AHE/H) | B X7 BT N ABEOEEIN
KRR 2.5 mg/L LIk oK BEOPRD . IR
(B fERcE 1 393 mg/kg AR/ H R ROV b
M 437 mg/kg KEH/H) | O
HOKHFRE 1.0 mg/L LA E JHERER
(KRB mE:  #E 217 mg/ke AR/ H FEATRZ L
M 193 mg/kg R/ H)
POKHEE 0.1 mg/L LIk AT R L

(BefifBEE 1 18.4 mg/kg AT/ H
It 17.9 mg/kg (KH/H)

72%. WHO Ti,

C..

AL

® (216.7 mg/kg IKE/H) L LTW5 (B 4),

ZHELRTDOW < O Difk H

=8
AR

d. OFREBFER LY . LOAEL I3EORAKERD .
FFRE R, JRZ X7 e OV B ABEOREM (B~

) M OMED RS

CHOXF, 25 mgmlATHY . Z 0B ToO NOAEL i% 1.0 mg/mL

ZR 28R ER (B 37) TIXTCE &#&IC

£57 v PRU~ T ZADENEA~DEETHRE S TRy (BH4),

* WHO 2%,

e. 13 LFEﬁEn_,\ |$%

1,000. 2,000 mg/kg K&/ H |

ZORBRICE

48R (Sv k)
F 344/N 7 v b (K, #5858 10 D) 128

5 HALE, mg/lL LREE STV S,

i+ % TCE (M : 0. 125,250, 500,
i : 0.62.5.125. 250,500, 1,000 mg/kg AT/ H .

W a—AAv) o 13 ] Gl 5 H) ik A& GRRZ2 T o 72, B

HRETHO b5

mIEAT 2% 5 ITRT,

2 ,000 mg/kg AH/HFGHEOHETHEIE O] ok B

SR b AL, MERED

W5t L, -24%)

e AERE (- 2,000, M : 1,000 mg/kg K/ H &% 5-8F)

T/J iR Z S Te oM %% (pulmonary vasculitis) (MEHEE © 12, XHHREE 1/10

W2kt LT, I ERE 6/10) 2

D E AR M OFZIER 2578

2%, WHO Tlx. NOAEL %, M : 1,000 mg/kg {8/ A

KE/HE LTS (BH4),

11

SR B, BIRME LA OREEE ) & R
Do (B 35),
i - 500 mg/kg
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£5 v b3 EMBERESERAR
B GRE Vi3 i
2,000 mg/kg 1A H/H REEIMOIEH, o imE
K. BRAE LR E —

I b B OEAE R

1,000 mg/kg A/ H ffiDmAE 2%, B IRAME 1 R
AT R L O E AL & OB AR A

500 mg/kg RH/HLLT wmIEET RS L

Q@ BHHEUEHBRRUEN AR

iR D TCE ORI A& R ERTIX, 7 v MW T, BIRME LEGH
Rl R A TR L & P~ TR BRENGBO 6 TRy (BH38), 7 v ik
O~ U ZDFENANMERER (B2 35,39) (2T, BIRME _LEGHdo B IHI
bz s T 2BHEEPRBOON TS (B 4),

a. 18EMEINAMERE (¥HR)

B6C3F: ~ 7 A (M, &4 54 50 VL) (2815 5 TCE (#: 1,169, 2,339 mg/kg
{REE/H, M : 869, 1,739mg/kg RE/H, W . =—2 A A L) @ 78 EHED
BEAIRE O B G RBR AT o7, BGHETRO b mEfT A% 6 ITRT,

RO P G5REC . AR A OF BN R Stz Gt (K &R,
EAERECENEIL, I 1/20, 26/50, 31/48, M : 0/20, 4/50, 11/47) (&
fR 38),

£ 6 <R I8EAMBILAMLERER
BeGRE I3 i3
I - 1,169 mg/kg IRE/HLLE | FREHIRR2S A ORI | FRMARS A O HEN
M+ 2,339 mg/kg AH/HLLE

b. 2 FEMELAMEHER (THUR)

B6C3F1 ~ 7 & (MfE#E, &858 50 VL) (23175 TCE (0. 1,000 mg/kg
RE/H, W oa—2 A4 v) o 103 8l G 5 H) Faikilkk D& G5RBR A 1T
STz, BEREHETRO N3 AT 2R 71077,

S CHFRIAE S A K OBRIEDO AR AR NAE (P<0.001) (28N L7z (ML
& FREE 6/48 B2kt LT 1,000 mg/kg (RHE/ H % 5-8E T 22/49 Bl D3A) , HET
1%, SHRBEDO —PCIZ R RANE MRS, $ 58 00— DLI B SR BRI 23 AU 23
e b,

72E, HECAFRERNAEICRED L2, MCIIEFROFERBDITRED 5
Niginotz, BIRME LR B IHIE 2 Frg & 9 2 B2k ix. Mo

12
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1,000 mg/kg AH/H TFRO LT (B2 35),
WHO Tld., EMREHEZE L L To LOAEL 1% 1,000 mg/kg AHE/H & L.,
NOAEL [ZETE o7& LTWA(BIR 4),

&1 X103 BREFEMN AR

e haE i3 g
1,000 mg/kg IR/ H | ABAFERBD BIRME B | B IRANE LRG0 BRI L,
il D B b el A3 A B ORI D 5 318 A2 =R D 39

c. 2EMEINAERER (THX)

ICR ~ v % (iff, %&EEHE 49~50 L) |Z TCE (50, 150, 450 ppm) @ 104
W (1 H 7R, B 5 H) WMARBERRREIT -T2, FEGHTHEOONIZE
PERT R 23R 8 12”9,

JEEERGE, F e LCEMR, i, LR TROONT, v~ U AD 1#HMH T
D TR B IV AL D)1 150 KON 450 ppm FE2AF CRIBBREED 3 {5 LA
ko7, ORI AFEAFRIL 150 ppm ZFEFE T 16%. 450 ppm ZFERE T 15%
Thh, T (2%) LKL THE (p<0.05) ([ZE»>To, MEZLSLD
DAFEICHBZTRO bNehoT- (B 40),

1

%8 <roR 104 BREFEMNAMRER
Be5RE il
150 ppm LA F i DRRDS AT AR ORI

d. 2 FRENAMRER (S )

F344 7 v b (HERE, S5858E 50 P8) 12317 % TCE (0, 500, 1,000 mg/kg
(RE/H, WL a2—2 A4 v) @ 103 R G 5 B) JRiilkk 0 & 5Bk 21T
STz, BEREHETRD O3 AT 2K 9 1T,

BHGHECTOAFERIETOD, BB RPN A TH D EE 27208, HEIZE
T OGO AERIT, EFRK T 2ME LSS aE RHRBEORAE 0%
2% LC, 500 mg/kg RE/H B GHET 5.6%. 1,000 mg/kg (KE/HBEGHET
18.8%) ([ZHEMMLCHY (B 35), WHO Tid, 2D 7 v MIBIT 5 BIEE
WEPRTHDLZ LD, BEFHICAETHLI EBEZ LN TS (B4),

2B, HECAGFEPEREICHD LR, MCTIXAEFROFGERBITERD 5
IR Do T, B RANE BRI BERHIIR L 2 R & - 2 B a3 tERED 500
mg/kg R/ H UL EOBRERETRO bz (B 35),

WHO Ti%, EMgZEFE L L To LOAEL 1%, 500 mgkg KHE/H & L.
NOAEL [ZETE o7& LTS (ER 4),

13
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&9 v k103 EREFEIAMRR

BEGRE i3 i
500 mg/kg AHE/H LI E AR B IRMAE ER | B RS B R BE oo B
FRR O BRI k.
B IS DR AR OB

e. 2EMELAMHR (SYH)

4 FZ4fED ACI, August, Marshall, Osborne-Mendel 527 v~ & (R, -8
E#E 50 P8) 1 TCE (0. 500, 1,000mg/kg (AH/H, Wit : o —2 A A L) %
2EMICDl> TRAOES L, TCE OEZMEOEEDRFI SN, &R GHET
PO DT EMEAT R A3 10 1R T,

%@F% 4 AT OMERED B TR O AR O bR AR S B L

FMEDRRD BTz, Lol TCE OFEN AANEZ HIWr 5121348+ 7 ik
% CE fcﬁo 7=, 1D Osborne-Mendel 7 v b CRAMADIRIE N DR A DFEABEE
A BEICHIN U7 GeHBREES 4272 L, 500 me/kg 1A/ H #5-8F 6/50 141:P=0.007.
1,000 mg/kg A/ H #% 58 2/50 #1:P=0.158) , I Marshall 7~ F TlE, #5
BOFMIER OBMATRD Hiv, @B TH RIS U7s (LS
16/46 151, T Iset FREE 17/46 11256 L. 500 mg/kg (A H/ H $%5-8F 21/48 1. 1,000
mg/kg ARE/ H ¥58E 31/48 HlD3E/E) (B 39),

7285, WHO TiE, ZORBRZREE LR, #E S =B ImERAERICo
WTIE LWMIER 21T 5 7201213 % < OB B AR+ Tho7z LTWn5b, L
L, BOOLNEBIEEORENRKER LD THH LD, ZOMRAITEEAE
ThHhoHrbLDEZEZLND, ZTNHDT vy FORFIZIBNT, EGIZEE L%
DOMOIEFI T RS STy (B 4),

®10 v 2 FERENSAMERER

seaiis i3 i3

1,000 mg/kg 1K=/ H Marshall 7 > b :
¥R D [T AR R S D 0

SR
500 mg/kg AH/HLLE | Osborne-Mendel 7 v b : LTI L

S R B OB Ao D38 AR BREE D B9 0

f. 2 ERIEISAMRER (Tv k)

Sprague-Dawley 7 & (MERE, 584 130 L) 1281 % TCE (0,100,
300,600ppm) @ 104 #fH (1 B 7 W, #H 5 H) F&J\z‘%@ﬁ%ﬁ%ﬁofzo %
BERETRO bV wm T R A& 11 177,

0.100.300ppm (0.112.5.337.5 mg/m3) AL CRIRAME IRIE DI AEITER
DBV T=DIZx LT, 600ppm (675 mg/m3) FF#ETld, KT, 4/122
BlOFENTBD b (B 41,

EPA Tix, AFREZMIE LIS, ET » MBI DB IR BRI OR 4=

14



(S 2l - N

© 00 N o

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
30
31
32
33
34
35
36

(17) fUzoorFL>

NAEE (P<0.05) IZEFLEELTWD (2HE6),

Maltoni & (&8 41) 1%, B IRAAE PRIENS G REEO B AT 5 Z & 03 s
il HWRT—XICBWTEIEBEORENHTHDLZ b, BD LI
AT AEMRICEE TH D L EZTVD (BR41),

&11 v k104 BRELSA MR

BehRE T I
600 ppm R DR AR IR 0D 3 2B SR AN .
300 ppm L F BT R L H=ERT R L

g. 2EMBEIAVMERE (TYF)

Sprague-Dawley 7 v ~ (M, #5588 49~51 L) (Z TCE (50, 150, 450
ppm) @ 1048 (1 B 7Hff#, B 5 H) OWAZEIC L D50 AMERERZ1T
o7, EERGEL, TEE GBS XHRE 32%., 58 27~38%) MO
B CePRREE 32%., #GHE 37~46%) THRDLIL, ORIV TH, K
FAER (2~4%) DEIZEHIRD b, BAFREICHEZRITRO bRl
(Z/ 40),

fth D FEA A 1 ELER

F > OO G1Z L 5 TCE OFEMN AMRER Tl Mk~ w7 2 THHEE,
MEgED 7~ b TR A5 X Z LTW\W5 (B 35,38,39), TCE Of% N #i%
i Lﬂf&v 0 AN Y L REOHMNRD SN TWDS (B 6), £7-. T
BT RO MIAEE O AEROHEMLME S TS, Ll &
%ﬁﬁ32<+/\foc7:&> MR A BN 2 BRI R 9~ D IZIE B 6 2o T (B
M 39), TCE OWAZFEIZ X DI AMRERCTIL, Mk~ ¥ 21231 2 Ml
(/% 40,41), 7 v MIBT HEER (B 41), i~y 20 ) o1 JE (B
MR 42) | #EZ v N OB R O~ ¥ A OFIEE (B8 41) 23580 6T
%, LML, PIHoOREBETIL, MEOKW TCE (/e R U2y, %
NWEHERENAWEE L THONTOWDIMENLZERE LTEHEENTWND) M
fFHINTEY, ZiErdHs (B 4),

TCE DO > W~ DOEHIRE A 512 X DR BAMRER (B 43) TIL, Hi~
T AD 1,000 mg/kg R/ H G, F5IZEE L2l AR EROFE
(P < 0.05) 728800 (CefHREAE 8/48 Bz st L CHR5-HE 13/49 1)) KO~ 7 A D
FRA B R A =R DA R (P < 0.05) 72880 Gof FEUEE 2/48 il %t LU CH 58 8/49
Bl) DRDO BT, T v b TIERGICEE L HIROEREIIZE O b ivien o7z,
1,000 mg/kg RH/HEGHETIE, BRBRE TECTEMFLIHET v MIBIRAE M
R RR S A FEAE 3RS iR CrFPRAE 0733 il %t L CHEG-AE 8/16 fil, P = 0.028)
TROOLNT-, TN O DOEEEREILIZOEBMOZMICBNTIIHTHY .
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MEFERIAETH L EBEA LN B 43: AFAH DR, 2R 470651/),

@ A58 - FESMHHER
a. 2HEREESHHRR (YOX)

CD-1~ v A () 1281 % TCE (0.15, 0.30, 0.60% : 52.5~187.5, 247.5
~375, 615~750 mg/kg KE/H), ~A 7 vl 7R/ EAN) OE T HFiN D
Fo HARHEA: & CIRATER 5B A2 1T o 72, KEGHTRO b mEiT e &
12 1R 7,

0.60 %GBT, FEEBIREDS Fo DIET 45%, F1 T 18%(XT L7223, Fo
KO Fr RS 22200, ZHRtE, BIHIEE~ORBITRBO bnno7c (B
M 44),

F12 IHR2HKETESEHER

Bt i3 if3
0.60 % Fo. Fi ffRIzET
(B AHEHE  615~750 mg/kg {AH/H) DR FEEREIRT |
0.30 %Ll HPERT R L FEEAT LR L
(R AIEEE:  247.5~375 mg/kg {KE/H)

b. 2 #HREEHFHHER (Tv k)

Fischer 344 7 ~  (Hf#fE) (235175 TCE (0.15, 0.30. 0.60 % [WHO #4
Blzk b e, 0, 75, 150, 300 mg/kg REH/H], v A 7 0 h 7 BILEAN) DAL
Bl 7 HETD D Fo G4 £ CIREFR GRBR AT o7, FEGHTRD LN
BT R AR 13 1R T,

Fo & O¥ Fy RO m A& T, ZRIORERE K OREE AR EO A B2
DD LI, WEEE TR LIZ D7 o Te, Fo, KEOFERBUD
LRO LN, ZOEBE(IEL, EFEEICEID2 O TiEe —EEEICLD
HO LWz (B 45),

Vi

R13 v b2 HRLEESEMEHR

BeHRE i3 il
0.60 % Fo. F1 tfRIcIF AHEK
(F{AfEHEE: 300 mg/kg (KHE/H) | OYEEE HIKEEOWRD B
= 7
0.30 %LL T HEFTR L TR L
(B AfEEE: 150 ma/kg (AH/H)

c. RESMHEER (Svy M)
Sprague-Dawley 7 v ~ () (Z¥13% TCE (0, 1.5, 1,100 ppm (WHO
BEIZE D L 0, 0.18, 132 mg/kg (KE/H)) OO 3 » A, @KLl

16
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(17) fUzoorFL>

2 7 AR ORI (20 A ) . OWERBIKH (18~20 AE) O, D=
O OWTHUKE GRBR &2 1T - 1=, FRGRETIRO b= miEiT e %
14 175,

I OFEIT VT NORGHHCEB N THREO LR -T2, IR OLEK
fatEmA, @OBGHM OB GRECRO B GRHBEE 3%, K. &A=
ZNZEI 8.2%, 9.2%) . @DF 5 MM TIidm ARREDO AT Hivlz G IREE
3%. mHERE10.5%) (B1R 46),

708, WHO TiE, LOAEL X, #FURATM; ORI 512 L DRI o0
iR BBz FE ST, 0.18 mg/kg RE/H LEXESNTZ, Lol ZOREBRTIL,
ZDOHEHSETORIRIZE T 2 BREOEIE DA TRHMIL, —EH720 O
CBREDOFAEREZ R TWRNWE WS RAR DD, ZNUTHEP0DLT, 20
BRI, ERZE (B 47,48) IZBWT, 3B 5N TV A RIEED Se R Fg
(HEMUSBIRIZA LTV OBIFT R A2 XL CnD, ELTWD (&
fR4),

K14 Sy FERESHAR

wERE il =)
OKIEEE 1,100 ppm IEiR 18~20 H#% 5 : LKA
ORI 132 mefkg KT/H) | ..
FOKIEEE 1.5 ppm TS L e T~ T T (20
(MR 0.18 mg/kg (AE/H) HRD#ESE « Ol kbt

d. BESHEHR (Sv )

Sprague-Dawley 7 v & (#ff) (23175 TCE (500 mg/kg (AH/H, W -
KEM) O 6~15 H OO #EHRBR 21TV, DIEATTEIE A 2~ 7,

KEMZEZRG LI BEECO—EH 720 OLEATE O SR A RN IER 8
< (52%). PATL CEE L7zKEEE LI BEECORAER (37T%) LV b
R mno T, TCE BEHIZIBW T, DIEATEIAE (60%) OFE 72T
D B T2 (B 49),

F72. ZOEBRTIE, HoOFEBRTHED 51T 5 TCA ° DCA ZFEI12 L 50
&% (SD 7> b : 2 50,561, LE 7 v b : B 52~54) 122>\ T, @
& (300 mg/kg (AH/H) EHTHHIATE o7 (ZH49),

2o 23 R (e d) ICFTRBEROAR—BO—MEZHH T& 23T ¥
A > DFEN B - T=, #—12, Fisher 513 TCE OB KT Z FIV 228,
Dawson o I13/KZ¥EEEE L7z, WRIZ. Fisher & I130T0E 5~16 H O DA E
i (500mg/kg K/ A) TREOH%5 L, Dawson 53, MERIII 9 ~T (F
BR 1~21 H) FIIAZEHTD BRI FIZ D720 | &K 1,100 mg/L (129
mg/kg KE/H) &) HERIRW A & OOk G- (B BER) 217-7-, Wi
DL AR ERIN R D720 —EfERICHEDRREO DI EEZ 6N

17
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%o #5212, Fisher H2MTo IR TR, WEERHREBEDISAEF DN Do 723,
—7J7. Dawson & DOFERTIL, X TORARIIKS WD 25%), Z0
Fisher & OFEERIZIIT DB RO DIBATTERAERNEH N LIZX - T,

TCE B HHEDEN~ A7 SNTWDHBNDEH D, £T2. 7 v FORFEDEND
OB E DOFE DIEW S FEROFHED DO T D72 R IR 72 > T 5 ATREMEN
bHo (ZH4),

e. RESMHHR (Svb)

Sprague-Dawley 7 v hZEIF 5 TCE (2.5 ppb. 250 ppb. 1.5 ppm. 1,100
ppm [0.00045, 0.048. 0.218. 128.52 mg/kg A/ H]) DR (22 HIH)
DY G R EIT -T2, FRGHETRD DB 2 %E 15 1TRT,

250 ppb LA EDOEHREO IR VEIA E /2 IR E OHMATED B v, g
WD LATIRIRO—EH 70 OFEIEIL, 2.5 ppb & 5-H£T 0%, 250 ppb &
HHET 44%, 1.5 ppm 58T 38%. M =D 1,100 ppm 54T 66.7%
ThHY ., MEBETIX 16.4% Tho7-(SZH 55), Z OB TIL. HERISEFRN
fFEL, #240F 250 ug/L (0.048 mg/kg {KF/H) TEAE(LL TW5 & L&
55). NOAEL 78 2.5 ug/LL (0.00045 mg/kg {KHE/H) THDH I & R LT
b5, LML, T—HEXVIEMICHANRD - 2 A, HERIGCERIZIM Tk
W (B 4),

ZDOFT =43 TCE OUERDOMER FEIEDRE R % R 9 5 FE OfEimII %Y
boHrEZ2OND, L, HEKIGESRZ XV EEMIC -S4, BN
250ug/L LA W o 6 DO EREIX, N Tt ied, HEELICLHEIL,
NOAEL ThH-> T, EFEMAEICLAEEABBL TWDHZ &b, EHIEEL
DOREREC L AT — 2R EHBHIIC L 5T — 2 NMETH L EEZBND,
LU, FEEICEIIR (B ORBICHE S 20y RRA V MIEICH
L, BRI TCAFRTEDT —XIZBWTIE, ERAT RARA U e LTER
Ihs M4,

K15 v M RESMHHER

e G- ] I
ORI EE 250 ppb UL L L 25 e
(M AEEE  0.048 mg/kg (AH/H)

ST L
FOKIEE 2.5 ppb TR L e

(FafAHEEE  0.00045 mg/kg (AH/H)

® Ef=EHaER

N 7T LrOBirmERt e £ 16, 171277,

TCE F7213% ORI L D BIREMEZ T T 2 72 O —H 0 SEHR A E i <
iz, MR, RIREE. BERE, R, B (o, b MTHT 5 DNA 720X

18
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(17) fUzoorFL>

R~ DEE NI S, 2 boBEEEERBRTHWb = RRA
v MEL BTEZSRE R 1BIRZRAE . SCE, UDS, &in1-4#L, YRR,
INETERR., BARDEHAHAZ B KD D TH S, DNA BEEOFEE K O DNA {7
AR DWW T OB 1 TiTz,

AREFRICE TN DML RR A2 AT L EAIOFEIC LY | TCE &
BRI B W T LR LI E LIRS 55, P05 CiX, TCE
DI L— REMELZHT L TWDERITIZE A ERWZD, RROZL < OIFH
X TCE OB {am D EMLFHMmICE S eV, S5, #FH I TCE R EHZ
ERFMNEZHETHIREAZELLORD D, iz, BEAZE F Vil 2 A
WZFEBRIZEBWT S, BB L CERFEMEEZ AT 2WEIZE(LT 5 rTREM:
HEZ O, EROMRICEOIZIRLEZ DT LTS (B 4),

1990 R E CoOBEEMEREE T, LIZLIEPE LR A HE SN T
BV, TCE &5 IZEDRBHROEREEME CTh 5 2 & ZfIZ SRR
LRIV (B 4), TCE X in vitro KON in vivo OTRER T, Yeta K #L
Z. SCE (in vivo \ZB\WTIIENE : 2/ 56) . BIURHFR., /IEIEE DT
EEEZFOL D720, BloFRALRSPGBREERE 20| S EZ T2 213k
WEIHTHB (M 56,57), TCE IZiZ, in vivoikR T~ 7 XD FEi CD DNA
BRRRCAARDHOFEDNEO b TWD (B 58), A 70 B mm %2 T 6
EBHASNZRITTWDIZE 06T, ML & BEBURZFHIET 5 rlaetEn
b5, TCE OFENANMEIZBIRT D AlREMED B 5 (B 56), —ixIZ, TCE,
TCA (MU 7 v ofifg) KTOYDCA (V7 v o) ITW3 s miREIZBW T,
BULE & 2 WNTZ OREMDS . T > WERONTHIIE (in vivo X OEEEMIL) D
DNA $HA2UWr7 25 Z G S Tnd (2K 59, LarL., 2o DNA
$HUIr (TCE %#fr<) 2B ET H2REGERDP W OhdESNTEY (R
60,61), DNA $H0EEIL TCE B 5|2 Z L TWH O L5 b0
NE, AATHD (ZH4),

TCE O£ DN TE L OBEERBRAFE M I TS (B4 1),
5D Moore & Harrington-Brock ® L v = —IZ L % &, TCE KO DR
Thbd CH (fukZ v Z—), DCA, TCA ni&Efnmttz2g i Z 3721213k
FIZCEHEDORBEZVLELT LN, N Zruxd /) — L kDN BAERTHDH
DCVC (Y7 rmub=/L-L¥ A7) & DCVG (S-(1,2-7unt =)7L
B TFH ) AIZOWT DR E B AT RIEHRA 2, &S Tnd, TCE 23
ZJESRAE BEFH R OIERRSFIC L - Tk MBS ZHET 2 0 B0 imi .
AFARERTFWM DT E T Z N TE R (B 62),

I OBEREET — 2 R AEHIHIET 2 & BEFEEOAEE RO DI
1T LTV WA, EHED TCE X, 8% 5 < EHEM T ARWVIWEaE
PEFFOL D ThD, o T, ZDILEWDZEIRIE BFHHMED v GelE 2 47
HZEIFETE R (BR4),

19
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£16 r)oOOTFLIUD invitroBlcESMHBRER (SBT)

o o CHETE M e
S it %m%r e e
IR ZLIRAE BBk Salmomella typhimurium
ZEAL TCE. HifRIR — —
R E TCE Z55 — No data
St TOR T n McGregor et al. 1989
TCE ‘ZEAL iR No data +
TCE ZEH|ZZR No data +
— — Waskell 1978
S.gyphimurium TA100 (+) — Banden et al.1979
. . +/— +/— Banden et al.1979
S.typhimurium TA1535 — — Shimada ot 21985
S.typhimurium TA98 — — Waskell 1978
Saccharomyces cerevisiae (+) (+) Koch et al. 1988
D7 )
S.cerevisiae No data — Callen et al.1980
S.cerevisiae + — Bronzetti et al.1980
TBAR T J2 R LR
(BT /18 7 229K % | Escherichia coli +/— No data | Greim et al.1975
)
AR T- IR R Schizosaccharomyces -~ B .
(AR ) pombe Rossi et al.1983
e 7 e kg | Aspergillus nidulans No data + | Crebelli et al.1985
Bin A Ha bR S. cerevisiae D7 — — Koch et al. 1988
S.cerevisiae No data + Callen et al.1985,1980
S.cerevisiae + — Bronzetti et al.1978
B s 7R 2 R A.nidulans No data (+) Crebelli et al.1985
R AL B R R ]géglcbﬁmmyces cerevisiac + + Koch et al.1988
DNA % ™7 346 | S o - Keller and Heck 1988
Wt v MT ¥ No data Koc
UDS &5k Z v b AT No data — Shimada et al.1985
Bk ULoRER +/— +/— Perocco and Prodi 1981
t ~ WI-38 (+) (+) Beliles et al. 1980
B P A T AN C3T3 ~7 A BALB i | No data (+) |[Tuetal.1985
Z v b RS No data + Price et al.1978
YT N AL AR | No data — Amacher and Zelljadt
15 EARHYE
B 2URERRER | ~ U AfEER | S.pombe — Rossi et al. 1983
2] S.cerevisiae + Bronzetti et al.1978
— Rtk 4 B = RHED () B,
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=17 k)OO FLo® invivo BicEUHREBRER (B
R PIE e Ex:l

PASEREN N ¥Afuaudaunsz — | Beliles et al.1980

v~ (e + | Rasmussen et al.1988

~ A — .

— Kligerman et al. 1994

7 v b —
B 1 ZEIRE B ~UA (ARY b TAR) (+) | Fahrig 1977
SYPEBICIERE R R | ~ TR — | Slacik-Erben et al. 1980
/AR +/— | Duprat and Gradiski 1980

~ A | Allen et al.1994,Kligerman et

al. 1994

Z v b + | Kligerman et al. 1994
SCE #k 17 v - Kligerman et al. 1994

7 vk —

b~ (BCERR) (+) | Guetal. 1981

t WL ke R

;;ﬁ'ﬁ;;ﬂ@%& USRI — Nagaya et al.1989a
DI:IA oA SRR ~ A - Keller and Heck 1988
FRRER
fﬁ;ﬁ; Y PR AT v~ (ke — | Rasmussen et al.1988
DNA 15 (HgHuw) | _ (+) | Nelson and Bull 1988
AR 7 b — Parchman and Magee 1982

Z v h(alkaline unwinding) + Nelson and Bull 1988

~ 17 A + Walles 1986

~ 7 A(alkaline unwinding) + | Nelson and Bull 1988

Z v b + | McLaren et al, 1994

UDS 3%

Z v MIF

Mirsalis et al. 1989

~ 7 AT

Mirsalis et al. 1989, Doolittle et
al. 1987

— Rtk + o BRI,

(3) E hADEE
D 2=k

TCE D&M A

(+) : BB +/— RN

(X, PHRARER A~ D TH D |

MRS 7%, S, BHELM ONERRR E MRz~ d (B 7)., TCE & [FRlEy

\Zxo X ) — VIR

S5 & TCE O SNz ifl &4, 1 o> TCE 3%

FENEE Z 0 PHRARRRINE ORRE DR T 5 (B 22), —75, HFlk. B,

HIbER,

FIE~DORBLBER I TS (BIRT7), TCE X ARELAI & LT

JRSAFEH EN TV, TCE OEALE ~O SR EOTROHEDS, H& &CmEt:
EHI-HT 2 ENbho TS (B 10),

@ tgHusn

TCE O & R ORBIERTET — 7 M3

[N
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kAR RIL. TCE OEMRERRICB T 2 bERZMEOEWRE THDH I L
MRS TWD, FHIEORMIOIERTE CTIX, ©FV, 8m, R, I
BEELT: & ORENRD BTz, FFIRRSCI o O TR IR E O _EHZ OfFg~0
WSS, N-72F/L-8-D-7 L ah I L —8 D EFEOBE~D AL,
T, AT R OB ABLRO LTS (BRT),

@ 4JE - RESBM

TR TOEEFIE T, (5 SN=EKF o TCE £ & AFHICEE+
HAERE L OB AL RHESh Ty, ATSDR Tk, T I TCE oWk
NEFE 732 F 72 2000 NO B 5@ 120 T, AR OFGFE OIS i
R TeD, FHHZIB W TR R LRBOFAE & TCE RCERROWENEA L
=B ORI K &R & OMICEREMENBO Szt LTWwWD (B 7)., LaL,
WHO T, RO & Ak 2t D 2O EWHC1R A6 5 I ER)
TRgRTE, RREECRBEMORFEN RSN TRV E LTS, iz, [EXR
B ] DERNREINTWRNWEZD, 3 L DIEER TR\ ong %
NTWDAREMEDR B D, 2D LI, ZDOEKENRH D Z &b, TCE L%XK
PEOIRE F & OBREMEDHEEIZ, 20T — X 2HHTDHZ LITEHRARD D &
LTV (ZH4),

B DEEFIFFRIZ BT, TCE 72 & ORI - iz Sz etk 4
FNZIRTIE, DIERE DU R 7 BNEmNZ ENRE SN (300 48,63), £7-.
TCE 72 £ % &R~ DR FTE F 72 138K ETICB W T, Mg R 38
DHATWD (BH47), WHO Tid, D OEFEIZIT, Ny o7 7T 0
R COMOWEDZBNAHETH L L WO ERH V. BEFHTRESRE b
MR TIX.TCE IZRE LT ETH D LRSI bz E LTnsd, Lo,
I DOFRIL., B ER TR LN TW D AR AR ELMIE LES T 5T
— XL LTIIHWAZENRTEDH L LTS (R 4), TCE I8 I = 77f#)
FORFRIZDOWTHRF SR, RIRERE L SiRERBIFEOZNENOR
THEEEIX, WHO OV & A EREDRD LI (B 64), DEOHERFIC
BT DHAEDOHFETIL, TCE KOOGS, TCE £ S 1Lz 9787 O FEIK
TSN TWDE (B 65), 2D Z L3 TCE B+ ~DREIC 5 LT
LAREMEARIZ LTV D (B 4),

@ EfzEt

t MZEIT D TCE OEIGHEIEDOH I SOV TIIAME R RS D TRy
(B8 4), BEERF SNt BT R U o SEREE IR O ffik e . /3 (R
2 (SCE) %7z 4 >OBRIZEB W T, SCE OFAEIL, &< EWD), D
WEDO TN REEOHLRBD LN TS (B 66~70), Gu b (B 67,68) I
L 2B TlZ, TCE 72132 0fEIE, b MOBMERE S5 LY iRy
F 7213 SCE % 5| & Z 3 AMAEME 2 7RI L T2y, BIOILE W)~ 5FE D AT HE
PEIIHERR T & 220y (B 4), Konietzko » (M 71) 1%, TCE #ZE58# Tl
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(17) fUzoorFL>

KRR & bElR U CL @A O AR b X QYR8 EN RO bl 2 &
PHWEL TS, L, ZESIZZ0 FHAZAEWFRICAEELIZEZT. #
SRR IR STV RV, F 72, Rasmussen © (MR 72) L. TCE %f#
o TP EER B EEE N OISO U BRI E ML T, MRS & &
Ml A ERHBLZHE L TWD, LaL, 2O TITREES LTH
WHONTEROEM & REREL DT A T AZANVOEN, BYE, FIRFZEE S
5L OMOME BREMEDOH D LRI HEHRILKRE) 7o & DGR+ %
EEICANLRTWRW (B 4),

® EMAM

TCE |25 Sz NIRRT 2V < O DEEHA T, FA AR
DMFE T Oz, TCE ZEEIIWT D0 A OFIA & & B SFE O HALR Do
Too BRI O S F S ERIRED TCE 2 L » THEESNTEMIZIB T DHEN A
WO, WL ODOHFE TR S 228, 2 b O, Gikim EORBEN G |
RN EMETH D (B 4),

TCE ORNAMOFEFIL, IARC (B 8) Ik bva—3iiz, TCE %

BICOWVWTIRFDTCAIZ L > CTE=H— LAYV =2—TFT VSO T 4 T RT
OFgE L (B T78,74) . ORI RTE # 5T kETOMNRE (B 75) D 35D
2R — MFZEN TCE OFHMlIZ#EYI TH D LB bz (B 4), ek, HHZ
aR— MFED S 6, BUE7: & OEBTERZSEIR 1 2 fHE T X D RIT e 22k
Sz, OLBEERFRL LT, ERTX LY UNREOY R 7 ObT e BRI
Mz T, FigEOENRAD Y 27 O EFNRBO LN, FEFTF U N E
DY A7 DT H 72 EFITTCE O F /KGRI B W TR G D 2 & 03VRE
ENTWD, BIESAFREORINL, Z0ak— MIETIERD behoTz
M, RAZIZEBWT TCE IZRERTE S - w @ o5t it st L—7C
WERAE L TR W B g A 5 BIERD B Tns (BIRS),

KA Y DF R — VTV T 1956 £ 5 1975 FE DI 1ML E TCE
DRTBEZ 21T 72 169 NDOFHEEIZHOWT, WA & TCE £ % BT 5 1% A1
X aks— MFEDRFEM SN, 1992 FEOMFERK T 5 £ TITHFERISRE 50
BINFELE L, £D5H 15 BINEMEEIC LA EThHo7, 15 D5 H 2
DOIFERITENEN AT -72 (SMR=3.28, UM I 5H), HBERETIL.
FET LTz 26516 &8 5 Bl B ligins A & 2l S v 7c (BEME LR AR SR STR=7.97,95%
fEHIRA CI=2.5~18.59), ZD > H 4 FlIXEMIEN A, 1 FITFLEPATH-
Too TO%, BIEMMK TRIC, 26238 EE (1R, 1HIEBHR) L2k
Sz, BNED A T B0 BB L 15.2 4F (#iPH : 3~19.4 ) Tho7=,
—J7, *HHEE (7 U TN COIEREIT@E 190 4) Tl RO T £ TIZ,
52 BN LTz, 2D 95 H 15 Bl EMIEEE T o o 72 DSBS ATER O B
Slc, 2. KERETITEBOA LW S NTHITelBD o7 (&
4 76),
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(17) fUzoorFL>

Bt DIER- ST HRAFZEIC I 1T D TCE O iR E R 22 ) - ERBIEOT —
ZiZEBE, TCE IZ&ZE SNt F2S GSTT1 £721X GSTM1 D& iln = IRE
LTWDEE, BESADY 27 NENZ BRI TUV D, Bruning 513,
TCE 1T L » THAT 2EMIANADRRD, ZOBE LI L > T T
LAREMEDR D Effm LT (R 7T, ZnbOfERIL, TCE IZXk-» THES
NDENAD, GST ITKAFT K CTAEL L TCE 0@ (Y7 rob=
WS VATA Y BRI R LTND, En o GEiE, D Ebe RC
BOWTEMITTWD, Fio, ZOWEFIX, ¥R —/V T TO TCE 5 77+
D ad— MIFJE%1T > 72 Henschler & (2R 76) OMFE TRHALLS A O MBS
HINZ FER LT RICE S THLEMTOND (B 4),

TCE L TNPCE (U N—Zou=x=F L) OFMIEN AR 5B fE3 5
503, McLaughlin & Blot (B2 78) X > TRHMlis T\ 5, Z O
T, BHET =X EHOTEIERA Y 27 Ob I lneaGEd 52 &k
FEERABETH D, L, VAT OB G -T- & SNDHDEOBFZETIL,
HER LRI RER S D720, BHilas A L TCE £7-1% PCE & ORRER
ZXFFT DRI D S S s (R T8),

TCE Z&EZIZ X 2HD AT DN T D 80 FlLL EDEFim3CH Wartenberg & (&
79 IZkoTlbEa—hTnbd, Ttk sd &, HigNA (FEXFY 27
RR=1.7, 95%E#RS CI=1.1~2.7) , ITlgn>A (RR=1.9, 95%CI=1.0~3.4) ,
FERTF Y ] E (RR=1.5. 95%CI=0.9~2.3) 72 & CRAROHEIMNGED 5
AUTZD3, 1T & A EDOMFETIL TCE ZBEMUOWE BT L X SN TE LT,
RICKZHAEDFIREMEDR N B D &L SNTWD (B 79), EEFHFHED S H 134 AD
EHas AR L 410 AOXRNG 25 K4 O TCE %82 2B 3 2 AEH]- %t HE
FZEICIBV T, s, MBI, BEAZZE L7-fE R, TCE &% 4 kb EHMEE
L7ZIBREIZ B W T, BRRAAOFEEZR Y A 7EMBRO bl (Fy Xk
OR=1.80, 95%CI=1.01~13.32) (£ 80), L L. ZDOWFIEIZHIT HIkES
FRREIX, BEZFETIIBZBIAONRWRE Tho7-, ®IEEICBIT 2 EHMZ
#21X, TCE ORI EZ KIT L, TRERTE S 415 EETTBE ORI A%
AVCBEE T BIEMERE I O A RIS ET D AR H D (B 4),

Bruning 5%, TCE O EREMERBREDH 5 23 HlOE N ABEIZB
T, —AHIEEZA (SSCP ; single strand conformation polymorphism) (Z &
% von Hippel Lindau (VHL) FEGHIGEER 7 ORRERIZOWNTIHHANTZ, £
T (100%) @ TCE ##& &g A B, VHL EEHNHIERF DR B
DB, ZOHEEL TCE JERFTENEN A BE (33%~556%) LV LEhoT- (&
M8 81), Brauch 53 44 {510 TCE Z#&& g A BH IOV TEIMFERZ1T U,
SSCP (2 & 2 75k & AR X 2 EERY 28 nFELY IR E (I & W VHL R
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R DIREFIZHONWTHHRIZE Z A, 75%D TCE BB lEis ABEI
VHL JEZINHIE R T O 2R BNTED B, 39%ICX 7 AT K 454 (2811 5D
hvr (C) HTFIV (T) ~OEEKOERNEZ D2 xR L7, xR
TEDO BN AV BE DRBIZTIZBIT D C D T ~OHEIEHA 1T AR (2
ROFEAEHRD 6%) Th-o7-, VHL EEIMGIEE DR 2T TCE ZiRiRE
MH~EREOCBEFETRDO NN, KREERETIT (RRERE L SHIN
TREFII3HIOHRTH TN, B LN T-, ZHDT7 —Hi%, TCE %
#% & VHL BNl in - DR EROEBIZAHE L (P=0.0006) BI#EMEDH 5
ZEERLTVD (B 82),

PLE. TCE &R RE L b FOBANCEENH 5 Z L 2RI HFZE05 0 <
OFIET BN, ZD Y AT %5 22 BRI b EW ZHMEIZEFE L, U AR
DOFREE 2 Ml 572 DT & B R BN LETH D (B T79),

2. EFRHEREE O

(1) International Agency for Research on Cancer (IARC)
JN—72A'k MK LS S ERAMER S 2ME (B 8),
N ZvaxF Lo MZEBITARNBAMEOFTHLIRES N TRY . L)
WZBT HIEN AMEDFHLI+ 0 TH 5,
WEFH A+ 2I12d 7> T, MFEENSITROFHLAZBE LT,
(1) ~U ARG DAL L~V A F 2 Y — LHEF &G OO T D ARG IE L
EEBEZBNAMN, TCE X, v~V AE Ty NOMOEFALIZ S IEEE A L T
W5,
(i) W ODDOEFMZETIE, BT - THENAKROIER XU U oRED Y R
7 OENZER LT,

(2) Joint Expert Committee on Food Additives (JECFA) Monographs and
Evaluations
1983 ‘EIZ AT DRHMMIFATHOIL TV D 23, ADI TR E S AL TV R0 (B8 83),

(3) WHO BR¥IKKEBEHA K54 >

® E I (BH3)

~UAD 6 EHEORBICEIT DI EERINE WV O BRI HS<
LOAEL 100 mg/kg RE/ A Al S46%745 3000 (Fiz= Kk OMEMAZEIZ 100, FE25 A
PEOFEHLARE STV D Z 212 10, REREIF A EV 2 & LT NOAEL T/ <
LOAEL # M\ /=Z L1 3) % L, TDI % 23.8 pg/kg A8 (M 5 H&#E L
LQ) EHEHENE,

¥, B2 (1996) TA FT7A AMELFETH D,

(%)
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TDI OEFEIK S DEERE 10%, AHE 60 kg D AD 1 HOMUKkELZ 2 L & LT
A R A EIL0.07 mg/L (RELEE) CESNTe, 72720, ZOEIEEET —
HR—ZARBEIC LV EEMBTH S,

@ IR ; — B (BHE4)
OFED AU A 7 3l

BfE, TCE DR AN DN T, EE PR S OIS A R 3
BRSNS D D, UL, SIS HEEENTRD L0t o0, okt
KETNTFBRE BN T, tMOWEOFRIFRFZREICL HERENRH Y . TCE
L b FONRAEDREBURZHEGT D IZIT AR+ TH D, B Tid, LD
FEIZ LV EB O X A TITEN T D D28, 2 O > #EEIZEHsW T, TCE
DRNAMZRTRER S D, ZNOHFTREZ e N~ H 3 2 BEOEfHEMEL, FE
NI ORENAT Y RRA VMBS, Bl b b OO —E-0f,
WOMDENEEZ T A= ALIETHEREZEET DL LTI ED
5N5, B TIE TCE ~OW A &R O RFTOmHE TRNPAMENRD 5N TEH
D B LT RSO S IMER 235580 Hi T\ 5,

t F® TCE (2 X DFNBAMATHIT HERIC, bt e e S TWDHE
Bras RiX. 7 > hoOBEE (R 35), v U ANl (Z/E 39,40,41,84) &
W7 v b OKEENEE (B0 39,41,84) OF BRI TH D, ~ 7 ZADMEED
b R EORHMEICOWTIIZDORMNH D, ~ T A TOMEEHEA =X
ANMTCEICEZE L FTROLNWERTET DI LIXTERN, 51T,
TCE X in vitro Jx O in vivo DRERIZB W THWELEEMWE THH EE 2
HILTVWD,

TCE OFEN AU A7 FHIIE, 7~ MO e MBI SN BEEEIZE SN T
W5, BIEGEIXN D00 L TR ST STV D, IEBIA TR
BV, BEEORAICET A RICIZHEBME N -T2, ZOEEILZT v F T
DBERBEDHETHDHT2D, BEEINT-EMTINOLDIEENR N EV)
Ll AMFEMICAEE Th D EEZ LN, £, WMARK T TCE £ &
N7=SD 7 v MIBWTH, ZofENEEINTE (B4, BEL T v b
DFER TEFRD B AT AL OJp B ORI IR 5 5 (B 85)
TCE OIEMALIZE VAT D LB DD FREN AR LI RHEIE. e &
FhrEhY) (MR 86,87) Tl —Th b, T v MIBWTHIEEEZ 5| &k 2
THEOBESZEO LT INE, & F &R TIER, FEFEIREEND,
TCE 2t FOBIEEAZEZ TR H D E V) fEmnd KFffanbd, e o
TCE & & X7 VAT R 454 O E M (VHL BB AR) 2RO 58
7ol R, TCE BFEIZFFA CTH Y, TCE 5 & BIEE 4 B S 2 85 1
DA=—T B (T 4 =TV M) ELTEZLNTWS (B 77,81),

Z v MZBW RO LNEBEED 2=y N AT RN, B~ LT AT —
TTFNEAVTEBHEIN TS (BR 88), M~ /ILF AT — T /LD
%, FFlZ2 DCVC L DCVG 72 EWV < ORI BIEFEO IHEMEIC L -

26



© O N o O A Ww N =

—_ e e e e e
S 1AW N = O

17

18
19
20
21
22
23
24
25
26
21
28
29
30
31
32
33
34
35
36
37

38

(17) fUzoorFL>

TXFENnND, bor b, TCE OIEMETFEMRLE S R & (BEFEML
cytogenicity) X°7 v MIE BT D2 EZMENE N b, ERIET 7
n—F & FRTHIELARETHD, == N A7 |IFEREOT — X285
WCHEH SN (B35,39), 7~ FOIKEA 0.35 kg, & FOKEE 60 kg
EL, BE e ke oBRBAEOTESE (0.35/60) V4 &L=y Y
27 OEHICEA LT,

TCE ~® 103 B OO HZBEZRICHEDOONTZT v & (ACI, Augusta,
Marshall, Osborne-Mendel ® 4 &% W 7=ikEk : 288 35,39) OEEDOIR
AR & IR A OIS W THE SN Z2=y FU 27 (BH 88)
“IX, HETIX 7.80X 104 (mg/kg R/ H) 1, #METIX 4.683X104 (mg/kg AR/ H)1
Thole, —J, 104 BHEOWAZRTE (B 41) #%IZT v MIRD HALTRAM
BN A D= b U A7 EIZHED 1.16 X104 (mg/m3)?! | M 7.84 X
105 (mg/m3) 1 Tho7o, ZNHDEDOHF G JETZ > FORORIERIZ L VFED
B AU 7= B g oD PR IR AR AE & IR 2N A DRI S W TR &7z 7.80X 104
(mg/kg RE/H) 1 ARSIz, ZhudxkbEm0 2=y NV AJETHDH Z &
Mo, RO EEMOEENZ D,

FENAY A7 OFHIICEI L CiE, 105 \EIAEERN AV 27 O LRz % 4E
U 5 8EKH TCE OEFICEES<fE (HBV) (FkD XS IZEH IS -

HBV = 60 kg x 105 ~ 0.4 mg/L (400 pg/L)

7.80X104 (mgkg {AHE/H) 1 X 2L/H

« 60 kg : i AR E
+ 10%: HBV O T 70 4[] TCE 2 &te/k 2 L7 AH4ER 100,000 AH7-0 1 HIDOIFHEIA

FEGISBIMS D ERY 27

+ 7.80X10* (mgkg (AH/H) 1 I~ LF AT —VFTFAZMEH L CRHLIEZ2=y MY 22
- 2L/H : fAD 1 HOfOKE

2=y U AZEIZ, FottE% 7= TCE 30 AMRBRICE VTR 5
NIk x IS A 7 (g, FEE, U 2 @ 7R E) 1o T RERICHIE~
NFAT—UETMEERHWTER I, b=y N X 7fEIX,
HBV fEOHEEIZHWGIL, DWT, ZOMHEZZITRTAEEEDOT Y RARA
Y MEE LT, IR, BEMTHDL EZEZLNDIME~Y VT AT —
ETNVEFEALTH, BRAMEICES HBV HIX, ARAEDOT L RiRA v
MEX Y b EroT,

OFEFEDBA Y A 7 G
B A7 G 24T 5 7o, AR (Z46) 2L, €D

" ZH88ICHV TR, B hOFE T0kg & LTHESNTWD R, 2=y M) X7, WHO it
LD, NTP®9 ¢ 103 HF O BRI OWT D=y Y 27 fll%, # 8.11 X 104(mg/kg
{RE/B), M 5.82X 104(mg/kg R/ H)1 | Maltoni®! © 104 O AGRERIZF VT, 7 1.2
X 104(mg/kg {AE/H) 1, #f 8.15X 103(mg/kg AF/H) 1 LiLH STV 5,
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(17) fUzoorFL>

BRENE, BERBHMA (OBK) omtE, EEREMES, LE2— LT T
DOEMFRERIZ T D RASA ERERE L O—%, = REKRA U b (UIEAFTE)
DOEERE, TR (B 47,48,89,90) (28T D [FIEEAR B DL (L
Fig 70 ) OFTE, S HIZ TCE OGP OMFEIZHB W T, RO E (1,50
~54,91) BRDHLNTNDLHZ L TH%, Dawson b (B 46) (2 K HERIT
FEIZRAD S D72, VA7 FHIZER 3 23RN — R CII R0V &3
I Tnsd, L, SEWKERICE 2R OBEZENRE VT RARA > |k

(il . E5E) ZHWTERBORBRCTOHL B2 DN, A K7 A4 VfEE
HHZI®IZN T, S 512, Dawson & (B 46) 1T X - THE S L7 O g B
X, Johnson & (&M 55) ITX > TCHERSN7-, Johnson © (& 55) @
WAz Y 27 MWD Z L T 7223, Dawson & (B 46) OFEBRD K5
D& AR ABRCEREZ R L TWEZDT, ZORBRAF—R RE L TLY
WO THD EBZ LN, BEMIC, T—ilBh & U TAMEEL - k%
BIRL2Z &3, TCE ORAEZEOMZEZEE L, THIRAIZITHESTS (0
oz X, JRIK & B OBRREF RN SERICSGE S LTV R WA TN T
b, ATHEEBO RN D OREE 52 57-0) LWV OB TiThi,

F—RBR Tl LOAEL LR SN2 - 7272, NOAEL ZH#:E 3 5729
IR Fv—27 R—RZ (BMD) #HWi=T7 7a—FnEnl-, Z0hEx
FERNAEED Y 27T HNS Z & (B 92,93) 1%, NOAEL %71
LOAEL & RieFEREE W FIRICHAREL ORLERSH D Z Enb, Kili%
FANLNTWD,

- 7T, Dawson b (&8 46) OREBROIEGTIEMNT — X IZHKS & b
72y RiRA Y B LNRVHED D WIF R AR TEZ 5 HE
ZRO D012, BMD ERXMER SR (B 94), FHW Sz ol3ssE ik
F—=HTHDHN., lHxDIRELEHEFYOT —Z BRI TE W=D, @mE 0L
WIRE FIEDSHW b, —MRICAEFET —212i%, T-BILoR2E) ©
7-DIZE| Y o8 L —IAZH) (extra-binomial variation) & EFLTW5, T —H
REDT=D, ZODHIZBW I HEHNIBE TE R oTc, F—L& D%
T VAL, B MEMDRBE I NS IR bITW EEbis [REW T
AT &R Om S OMBICERTR SN TS Z & &, BIEOLE
FLEREAFRITX 0, 1.5, 1,100 mg/L (0, 0.18, 132 mg/kg fAH/H) BECENE
H7/238 (2.9%). 23/257 (8.2%). 40/346 (9.2%) T -7,

ZOREHOT =206, BBEOLEFICK T 28 Y 227 (1%, 5%.
10%HE00) 2/ 95 BMD & Z 0 95% 548 FRRE (BMDL) 78 THRESH (%
IS RATFOID, ZH 2 05 H) LWnWH VYT =T Z2HWTHET SN
Too x2FEHEERRENET VT 4> MIES, BEZ PAE (< 0.0001) 7
BESNIZ, 74 v hLIEZETF/LTHD BMDLy, BMDLos. BMDLio Dffi3%
NZ1 0.014, 0.071, 0.146 mg/kg IKHE/H TH o712 (B 94),

BMDLyo 137 7 4/ ML L TREINTEY, fth (B 92) 2B\ THHE
HEnTnWasZ &icky, SNz, ZOffiiE, OB HE T NOAEL OAfif
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(17) fUzoorFL>

FRHEE O H 720,

(1) T—%051% BMDL1o O#iPHM O A &SGR OFIEH S 2 Tidan 2
&

Q) mEHEBER 7 v bETHREINZZD, 2 HEOARAEZHEH LT
BMDLyc DH#ETH L Z &

(3) NOAEL # £ 7Bz XD BMDL B TH DL NNIARMENTHDH Z L
L7>L. Haag-Grondlund I%. TCE DIERNA U A7 FHMICE U7k % #

ML, 7XT» NOEL /&, 1%#imY AZ7FH%D BMD L HRk&x<, £z

NOEL ™ 42%}. ) LOEL @ 93%1% 10%#i# U 2 7 #8240 BMD L 0 & K&\

ELTWD (BH92),

r)zZwoo=x=FLr (TCE) @ TDIIZROEY H S5 .

TDI =0.146 mg/kg (A#/H =0.00146 mg/kg K&E/H (1.46 ng/kg (AE/H)
100
(0.146 mg/kg {KHE/H : BMDLio. 100 : ArEEMFAE (i 10 X fE A7 10) ]

BMD £ L0 EH &7z TDI o, RIS < E (HBV) 1 3kD L 51
HBHEN5 :

HBV = 0.00146 mg/kg {hf/H x 60 kg x 0.5 =0.02 mg/L. (20 pg/L)
2 1L/H

(0.00146 mg/kg R/ H : TDI, A VEIAE 60 kg, #EHED 5 HOFEIKDOF
5305 (50%). AD 1 HOMKE : 21L/H)

(%]

TCE ODHA KT A AMEEH D=0, BAKOBALSD T REA v MR EE S
M-, AFEEEN HS< 0.02 me/L D, FRAKROIERN AT RBRA  FEHIC
5 LCIR#EE 52 2728, RS EE LT@IENT, TDL ISk 280k D%
HREHERD 20% TiE72< 50% & & Li=oi, EELLREME ST TCE offi i)
FIE &S, ZNOIZEDRBND L0 Th D, BT —Z =228 5 R
EERPFAET D720, HA RT A AETEEME R LTV 5,

REET— 513, TCE ORRFERIT 4 SORB/REY EREVKOBR, BNZEL (28
Lo EDERBIK DN D OZRFEY) DWW, ¥ % T —CANIBREOWR A K O 5. BWE
B) (\2X2ERBLTND, BYRRBEUANOZFEILTEICHEK (5.0Teq/H ) IZHE
L T2, HROM (1 pg/L AR ORE) SEPKOSE X, 22T D 16%LL F 23K
BEKIZHSET 2012k L, 5% (10 pg/l) #HE L7%A. KA, 7ité b TCE ©
T DRE 65%NHBKICHE L TWAD Z LICHEETARXTH D, TR TOH
GHEMEL, v VL AROBENEVE THICEE TH S, Z0 k5 RETIE,
TEANA RTA AMENDEORAELBIET DR, ZOBMNOREREEEES ~ET
oY

WA A KT A B 20 pg/L 1E. HHTHINC b EATHOIC bR TR BT 5.

(4) REBRIZ{RET (U.S. EPA)

T Teq: ingestion equivalent

29



© O N o O A~ W NN =

NN —m o et ek ek ek ek ek ek
—_ O © 00 N4 O 1 & W N = O

LW W W W NN NN NN DN
W N = O © 00~ o o1 &~ LW DN

(17) fUzoorFL>

Integrated Risk Information System (IRIS) (ZHE5)

EPA/IRIS Ci. bW E OFiZ . TDL IS 500 77 L A R—2A
(#&0 RfD) & L TEMIERDAMEDOFEREZEML L TS, 72, 95— T,
FINAFEIZONT, BRAMESEHIZOWTOFERERZM L, LEIZIN LT,
BROBBICLAY ZAZITHONWTORBREIRAEL TS,

@ #ORFD (SHE5)

AFfi 7 L

@ ENAMSDE (BH]5)
PR A

(&%)

LIFIZ ATSDR (B 7) 2F L TW5 EPA ICHIT 2 HliofR&E 4507,

EPA (1987) (3D Swiss ~ 7 AIZHT DRSO RAERT — 2 % MORBRNM S
B Z OMOIEREORART — & LI ERAREOHEEMEZE L 72HICHW, TCE
Z B2 (b ML TRPAMEDOZARMERNH D H D) I LT-, 1988 4, EPA OF}
FREMZEBRITGHLOEAL C & B2 Ot Eicdh 5 (B MIxF L TR AMED AHE
PE - RN D D) LWV BRENR R Lz, YRIEEHLO EAOSEIZ DN CORHT O
RffaHEHLTE 5T, IRIS ICBWT IHHE ) oREEZ®HTH5ZLI1XkoT
THERMEETNDS (BB,

(5) EMPBEIZHEITHKEEEDRE LDROFFE (S8 1)

N ZuvuxTF L gd, B B TORENPAMIZE LIRS IER L7
R, FEEE TORN AL TE, Hoestilyd 5 & LT, IARC Tk
N—T2A (8 N TBZLIENAMEDY) IZHHEENTWH(EHE ),

Wk 4 FOFMAZESTIEL, NCI (2] 38) O~ 7 ZADIFIED AMEIZHAD W
T, YNVFAT—=UETNEANTZRENAY A7 D6 : 0.03 mg/L 7% 7E
L7z, WHO (1996) Tix., A%EfEZ 0.07 mg/L & L7z,

Z D%, FHIER HIZ D00 B 8 - e IR S S Tunin, ZatE
OBLUSH BB TOIYEE : 0.03 mg/L #HFF 5 Z L N@UI THH EE X BINLD,
LT,
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F18-1 WHOICKE RUoBOAITFLUDIDIAEICEKSY) RV FHE

FRAL NOAEL LOAEL N ELE g TDI
(mg/kg {5/ H) (ng/kg {KH/H)
WHO/DWGL
(5 2 i ~TAD 6 ] Fﬁ@nit — 100 3000 23.8
) 26> ER(BR 1)ICBIT 5 10(H ) X 10(fA fA75) <
e = 10 GEMAAE) X 3GRER
5 3 hi) H?ttiifﬁukb\o W 2555 s = b R O
B 5 NOAEL ©72< LOAEL
ZHAWEZ L)
(B 38— 7 v b OREHT~ 4T
B4 BRI AR B 535 BMDLio: 100 1.46
HFEP L (B 46128 2R 0.146 10 (%) x10(E{k:L)
£ WD F 5 %8 A

£ 18-2 ETILIMEERIZK DBEIREMNA ) XY OFE=RIZTHE
UAR7 L~L BE (ug/L)  HE (ugkg KE/H)

WHO/DWGL (3 fili—¥iE4H)
—7 v F OO E(H 35,39)

BT B HED B g JRAME 105 400 12.82
H@%Eﬁﬁl&@ﬂ%ﬁx
ZKIE K
~ U A (B 38) 1Tk DIFHE 10°5b 30 1.9¢
A '

3 2 AR 60kg, 1 HOMUKES 2L EMKEL, ==y MU X7 : 7.80X10* mg/kg KH/H H>
4 o AR,
5 P RUZmaF LA OWNWTONKEEED FLE LOBEOFHIEICIL, 105 & ORtdlEian s, K
6 BHEMEOREICRBT 2 EHMIEORHGIEICB T, JFAI105 L7425 ) 27 LULERE L TWD
1 L oORHEHNDL, 105 & LTEHE,

8 FNAE 50kg, 1 HO#UKkEL 2L {EL, EbKk2=> MU 27 :3.3X107 pg/L (%4
9 EWE R 1L 720 1pg SEDKZEEICOZ VBT 5 L X O@ERENAY A7) | &0
10 ERMRRL - 8.3X 103, mg/kg AE/H K O &EZHH,

o

12

13

14 3. REWKNR

15 ok 18 EFEAGERENC LA, MU Z mrxF Lo OKEFHEF OB HRDL (&

16 m)u\ﬁmmxmf\%ﬁﬁmﬁimfﬁﬁﬁ(O%Omgm<D1m%%ﬁ
17 T 6 FTIC A bz, — . EKICBWTL., &EEET 30%EiE~40%LL
18 TC 5 fEPTIC A BT,

19
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=19 JKEK (JRK - %K) TOHRHEIKR (S8 96)

HEEBEICHT IERD R

10% 20% 30% 40% 50% 60% 70% 80% 90%
— 10% BiE | BA | B8 | B | BB | BA | B8 | 86 | 88 | 100%
i g | AT | 206 | 30% | 40% | 50% | 60% | 70% | 80k | 90% | 100k | #Bi

Fok | R | UF | UF | UF | UF | UF | UF | UF | UF | UF
- ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ | 0.031

|
DF 0.003 | 0.006 | 0.009 | 0.012 | 0.015 | 0.018 | 0.021 | 0.024 | 0.027 | 0.030 | (mg/L)
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (me/L) ~
21K 5268 | 5221 18 4 6 4 3 4 0 0 2 6
=K 1027 | 1025 1 0 0 0 0 0 0 0 1 0
[RK | 5L, #iBK 303 303 0 0 0 0 0 0 0 0 0 0
HTK 3142 | 3105 12 3 6 4 2 3 0 0 1 6
ZDith 791 783 5 1 0 0 1 1 0 0 0 0
21K 5229 | 5213 9 2 5 0 0 0 0 0 0 0
K 928 928 0 0 0 0 0 0 0 0 0 0
Bk | ALEE 271 271 0 0 0 0 0 0 0 0 0 0
K 2857 | 2842 9 1 5 0 0 0 0 0 0 0
ZDfth 1158 | 1157 0 1 0 0 0 0 0 0 0 0
(AL 18 AR A A 5

II. B MR &l

N ZvaaxF Lk, BamtElcon i, BRFMWEZ A3 5L EAR OB

TUIRUIEFRE LIZRERDME LN TV DN, YRR EFRIER 38D, &
BEEEOFREMEZ BN T2 Z EIXTERVRREETH S,

— 0, IERNPAFMEICE LT, HHLEROVAETRO LN, 7 FOHE
AT AR O BRI 51281 2R RO LR FE A TH - 72, ZOREBRITE D
TIE, RESNTESHEOLNER LY KX, £/, LOAEL L7EH 5T
WRWZ &b NOAEL YT 2MHEEZRD LD F~v—207 R—2X
(BMD) #E%HW-, &7 —% 75, BMDLio % 0.146 mg/kg IRHE/H &l L
Too T OEIAHEFELREL 100 (FHZE - EIAZES 10) 2 W T A — A # i (TDID)
1% 1.46 pg/kg KEH/H L 72 o7z,

BEINAMEIZHOWTIE, B b~DORETHE, B¥Eadr— T, TCE Z#EICLD,
RS Au gD A é‘Ed‘ XY URENED BTN 1FE A EDHFE T TCE
TR DNECM OB K % 555 & KB S AU TV RN | i RIS ASHE D TREMED
BEIAbND, £z, %‘ﬂﬁ;’%ﬁ%@%&é@tﬁéﬁu T, W OBREEERRE LUV TIER
HILTWRWA, mIREDORW ORGERE 2= T T2 X HE TIIBO TV 5,
DT END, TCE BMIZ X DB ADOARIEITIBRETERNWEEZXOND, F
7o, FEBREMIC K DB CIE, TCE OO RFRIZE D, T v M TR () |
*%%ODF‘E.%EH@HE%%)%\ ~ U ATIR, ITEE (MERE) . EPEY g (M) &5
T LTWD, L BMAFREFEICB TS, 7 v MBS (KE) | R R () |
~ 7 AHIES L), U o SPEE) & OIS (ke OFAERINNERD 53T
W5, IARCIZEBWTIE, M ZeoxFLuigd, ZA—7 20 20, B b
W LD S BBAMERH 2WE & ST d
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EROZENS, U 7 raxTF L UATRENAMEICEET 2 BIEEME O 503 i
ETHDHN, BROBHICL VEEOE T, EEOBEHIEDAMENED b, B
RPN AERRER Z 77T 2 b HERET M L 28AY A7 3HliAN )
ThHdHEEBEZLND, BEETIVICEDRENBAU AT Z3HMli L7256, ~ 7 AD3
DAMERERICB T DR A DT —H | ZHADE | v VT AT =V AW T Thi A
B OFHI ORGSR, YEWEORN A=y N AT ((KHE 1kg H72Y 1mg/H
DOABETEREICOEVRAOERBE LI ZOEBICER L THRANEL LY 2 7)
%, 8.3X103/(mg/kg KE/H) & 72 o7=,

Vb, B RERESTIE IERDAFEEEIE L L7254 0 TDI % 1.46 uglkg
RE/HEL, BPAMEREL LELGAORERNAL=y N AT % 83X
103/(mg/kg (AHE/H) L% E LT-,

@R N AR TR L LA @ TDI

TDI 1.46 ng/kg 1A=/ H
(TDI 3% EFRHL) AR« FEAE TR
(EhfE) 7> b
(H1ED) ZRBCHTA D IR A
(£ 5-H515) K G-
(BMDL s EMRILAT R BEIR O Lg &
(BMDL;o) 0.146 mg/kg {AH/H
(e AR50 100 (FfEzE, L%~ @ 10)

@ N AMEEIRIE L LTIt E DR N1 =y N R
BNt =y M) A7 [{KH 1kg H720 1mg/H ODHETHEIEICHOZ YO
BB LUT-FEOFNANELD Y 2 7] 8.3 X 103/(mg/kg A H/H)
(R EFRAL) P& 7 AR

(W) A
(A1) 78 3# [H]
(&57515) % 15

(FX EARHLAT /) FFM A
(VA7 LUV EBEE) 104, 105, 106 |2/ A8 EEIL,
FNEN 12, 1.2, 0.12 png/kg IKE/H,

(&%)

Alal, BMEEZERTIIIERDAFHEEZIEE L Lz TDI &R AT
HURTEEH U, VA7 EBEBICHBW T, EEREEbKkKFD R 7rrx
T L OFBRILEL RETT A BRI, IO EEE B E 2 NI AR E T
LN D,

k. IERNPABELIRE L LGS, ERRO 1.46 pg/kg (RE/H 2 AW T,
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TR %A 50%+tE L, AE 50kg Db F23 1 H 2L fEKZEE L 7= & &, et
KAOWREIL 183 ug/ll £ 725, —F, EROBENA=2=y N R 7 EZH\- &
X, 105N A Y AT LIS T D EEIK R OFRFEIX 30 pg/l £ 725,

PERGORIEESTO M)y muF LoD AATIES I, TR HIZ K D RBENED L
7=, BOBKDEF G2 % 50% & GE (WHO %5 3 it 1 JIBHZIR),
$ WHO SEKKE AT A R A AZFRNT, 105503 A Y 27 IS T 2 8RR i o i BE 2 4

HLESD L~UL (life time excess cancer risk) &[T LT3,
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x| - FRBRFE T RRA b NOAEL LOAEL %
| R mg/kg K&/ | mglkg K/
AR H H

fi| w7 A 6 M GA | IFtbEREOHN100-), G6P 100(W)

D| Swiss 5 H) EEOFEZRILT (800-) T 7 H AR
HE 4~15 | koS 71

T 2 —
UAA I

@|~ v A |13 @ M| @ 1,500 750-), & | 375(W) HE 750
B6C3F, (5 H) | S 750-), FF/N3E
HEME10 | RO | O EEESEERE 6000), %

R = — | R IR L (E 3000-), B

YAAN | RAE B OB~HEOR
AR Al K OV BZ AR K (g it
3000)

@ v A 4~6 A | iR e E e A, (A Mo | i ATSDR i,
CD-1 WOKEES. | EHHIE 2.5mg/L-), MBarE | 1.0mg/mL | 2.5mg/mL | & PRBRICE
HERE 718 | v M 1% | SasEanil O 5.0). EREs | (5200mg/kg | (F400mg/kg |\ TIE BT

Emulpho | #ifaZs{b(# 0.1-) KE/H : T) | K&E/H : T) 3245 LLTw
e 1.0mg/mL | 2.5 mg/mL | WHO Tix,

(=216.7mg/ | (=393mg/kg | @ + @ @ WK

— kg AE/H | K E/ A | T MEOREY

D]~ A ok WA (g 2.5mg/L-, iff K W) W) B « JEDRT
CD-1 5.0mg/L) . {4 59 0 6 BRIz SN T
IHERE 140 A« B EEREING.0), ARifLER %, 2.5mg/mL

How (e 5.0, FFAE K (- T L
1.0-M 5.0) . JRIvA I-Fby cLTwD,
EORME 2.5-, # 5.0) | HE1.0mg/L= | & 393(T)
217(T) It 793(T)
Wt 2.5mg/L=
437(T)

®| 7>k 13 A R | ARESIHIGEE 20000, i | &E 1000(W) | #E 2000
F344 (B 5 H) | o0 2000, 1000), | #t 500(W) | it 1000
HEME 10 | oS | BRME LR oBE~FRED

Vi o — | BRI AL M OV IR K (| 38 7 B
v A | 2000, #E 1000) 1 714
It 357

B~ U 2 |103 HEH | BEk (BRME LRI —(W) 1000(W)

®| B6C3F, (5 H) | BEXMR(E) (1000)

g 50 5 il % 0 7 HHAE
5 714
R o —
A A I

@7 » b |103 HEM | Bk (BRME LR —(W) 500(W)
F344 (E5H) | BEXMiaE) (5007)

M 50 5 il % O 7 B
5 357
TR o —
A A I

|l ~wT A 2 AR | K EEEEIK T (F0:41%, | ik 375(T) | ik 750(T)

CD-1 R E.(71 | F1:18%I&ET) (615-750) 1615
Bt Jul7” | SR, ZAGRE. BIHAE~DE | M 750(T)
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EA) Bl L
FO DAL
it 7 H»
5 F2 it
RET
@ 7 v b |2 R | FO, F1 /MR- L ¥4, WHO X
F344 | fRGGL | K B B 0 A7 5 7 | AT Of ATSDR
i 7o tw | (0.60%. FimEAA L | 0-60%(=300 I, O
HA) | e, i | meke KR/ flei, Acpiiet
FO (5HD | HE 0.60%TCE) FH) iLE BB 0T
A7 Hae IE7 <, — R
5 F2 i —(W) PEIC X5 b o
&HIr,
RET
7 v b | ZERT 3| AL 1100ppm
SD A R (=132mg/kg
iif3 KHEG- K E/ B
)
RELCHT 2 | AR VUM H AN (1.5ppm) 1.5ppm
iy H ~ 1t (=0.18mg/k
I 0 ] g {KHEE/AFH
K% - W, T)
BT R | R U0 e 2 8 O (1100 | 1.5ppm 1100ppm
(18-20 H | ppm) (=0.18mg/k | (=132mg/kg
DB g {KE/HM | (KHE/H M
5. W:T) W:T)
@ 7>k IR 6-15 | TR LIRS H OF B2 L | 500
SD SRR 0| (S P 5 C L O 38
i g5 £ 52%)
SN
i
@ 7>k MR | —E & 72 0 IR DB F Y | 2.5ppb 250ppb FH &S s B
SD (22 HF) | i (250ppb-) R BT,
il KL
i SRR 18 BRI ORI AMERER R AR - AR
A EH W : WHO % 3 fift T : ATSDR H AR RAETES
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ARFH\EES CHEH L2 S 12 oW IR B o 7=
TI=VT ) RN TITUAT 27—, FIAZIVEBEALE VRN T A

e
AP .
N L1 A —¥
ALP TIVHY) T H AT 7 X
AST TANRTGXURET I ) N T AT 27—, JIVE I AV ok

N7 ATIF—8

AUC 1 S FE — AT R A
BUN MRIRF 4R

CHL F X A =— AR5 — i ARk
CHO F ¥ A =— AN LA —PRE R
Crnax Fi e . CHE) P

CPK TJVTFUTH AT xS —8
CYP hZuAhP450

Hb ~EZm e EFE)

Ht ~~ ~7 VU b

LCso VBB FE

LDso P EEE

LDH FLIR /K R

LOAEL /s

LOEL s/MEHE

MCH  “EERImEK A5 5

MCHC Py RIMER f 38

MCV IR BRI AE

MLA ~ R 7 —< kbR

NOAEL =1 &

NOEL fE/EH&

OCT AN=ZTF U IINNRINV T AT =T —8
SCE IR YL a3 R A

T EESE S

TBIL #rvVUrer

Tcho ol 27 o—)L

TDI M — B HE

TG N ZUEY R

Trax Fi e I CHFE) Ho 8 2 S AR )

UDS REH DNA &Rk
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