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Y1 5ET7TA1 BITEESBMERRELEO0TO0101 552 b- TEENDYEES
(CERERD SNTAERYBIK R OP 7 v o BERR OB EEYERTEI MR 5 R B E R O
TRIITRRO LB TTOT, BELLERE (FR1 5FEEEEL485) $2 35521
DHREICESEZBEIMLET,

7. BABEEIHOEMIIINED L5 0 T
w
Uy n a OIS LB RIS L L BE OftE— BEREX 125 pgke HE/E

ENRAMEZRIZEE LEGAMA—BEREL129 ugke AE/A, EXAa=v NI 27 %
7.8 X107 /(mg/kg {AE/R) LT 5,
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BB OSBRI EICR AT E L LT, 7 nuliig (DCA) OR i
FREEEHI 21T > 72,

P W= REBRAGES X, BEERER (v VX, 7y MR HX) | flakt
BHREBR (U R, T PR X)), BHEERBREOENSAMERR (v AR
v BN HREERR (7 y PR X) |, REBEERR (v VX)), EJE - BAEBMER
B (7 FEO X)), BEFEWHEREBRZEORET NOEFREERTH D,

DCA I%, EBREMICR T, FERDPAFMELE LT, EITHFIRE O R~ ZENT
DHITNDMN, b N CIXAEREBEMEICRET 2EFHRENH D H DD DCA IEiE L O
HIIH O TR, LLARRL, ERAMIZOWT, FEEORAEERINS Z
v MR- T RCBITHEEOBROBERB THAONT-T=O, FERPALFELERENA
OB FIZHOWTEHliZITY 2 & & Lz, £7o, BEEERBRICBWT, —B LM
ENEONTRELTEEEEICHRDI B S TCOHWNIRECH D Z L5 DCA D%
DA T D BB OB I REL ZEZ DN D, BB AMEOFHEIZ OV T
1%, TDI 0RO CTHEET VT K D2EBA Y A7 512 5t L7,

DCA DFEZENAFIEITOW T, A X0 90 A R 0 #5331 2 AT AT
fRZEfa e, FEROEMENHA L NT-REET — 2 6| R/hEEE (LOAEL) 1% 12.5
mg/kg KE/H L 720 | RNHEFEMREK 1,000 (FEE 10, EEZE 10, BEEBEERBR LW
LOAEL £/ 10) Tk L7= 12.5 pg/kg (K&E/H # A — HERE (TDD) & L7,

DCA OFEDANEIZHOWTIE, = 7 AOfE O & 53R 23517 5 Ak ke S XA iz
FEORAMEICEIT I HBNIGET — X ICESE, RUF~v—F R—RAYT7 b =T

(Ver 2.1.2) @ Multistage €7 /L (Restrict Betas >= 0) K& 0" Multistage-Cancer
T NAERAVWTEH LR F~v—27 F—2D 95%(E#E FIRfE (BMDLyo) (% 12.9
mg/kg KE/H & 72~ 7=, TDI OEHIZ OV TIZ, Z® BMDLio % RHEFEEE 1,000

(FEz2 10, {EfEZE 10, 2 AM 10) TR L7z 12.9 pglkg E/H 2305 AMEIZE S
H5TDI & Lic, £z, HEETNVICEDRENA U X7 FHEIZHOWTIE, 2@ BMDLjo
PHBERE L TEMMMELIT) ZEICEVERLEE A=y PR (Re—7
77 7% — (SF) ; KE 1kg 472V 1 mg/BORETAIEICHIZ VR OBRE LIZEE
ICZOBTRICBEBR L THRARELD Y A7) % 7.8X103/(mg/kg IKE/H) & L,



I. FHEXNRMEOHME
1. &R
DCA 72 ED v 7 ACEERRIEIL 5 /KIEBRRIC B W TKERUK P OB E LR E
K OVHER (BFH) NS LEKRS D ERRIERDED—>THD (BAEE
4 2003),

2. —&4
7= a7
3. t24
TUPAC

M4 . U oo e
#4 . 2,2-dichloroacetic acid
CAS No. : 79-43-6

4. 9FR
CsH2C1,05 / CHCl,COOH

5. 9FE
128.9

6. HWER
Cl

|
Cl—CH—CO:H

7. PEFHER
WERAIPEIR R O B 5 A DO RIR
W (°C) 194
el (C) 135
tbE (k=1) : 1.56
KRA~OERRE - BT 5
KA & 7 —nridfsE (log Pow) @ 0.92
KZJE : 19 Pa (20°C)
oM FEXIERTEE (ZBX=1)) : 4.4

8. BITHRHIZF
(1) ERDOEHIESE
KEFEEME (mg/L) : 0.04



(2) HNEFOKEEEEIIHA F54 V1E
WHO (mg/L) : 0.05 (5% 4 ki)
EU (mg/L) : 72 L
EPA (mg/L) : /~ v Befe¥E 5 W& oFn & LT 0.06 Maximum Contaminant Level)
RRINKRKEHTA T4 72 L

I ReEHEICHRIMEOHE

WHO fEWKKE T A RZ A4 > EPA/#E Y A7 1EHRT A7 A (IRIS) DY A |~
EBED AR (TARC) O/ 77 7, KEEEXHAFEMFSHE (ACGIH) O
EELFIC, BHICET L ELBENM A EEM L7 (ACGIH 2005, IARC 2004,
EPA 2003, 2005, WHO 2005, 2011),

1. SHICET HEEMNHMR
(1) HRHHE
® mi
DCA %, 7 v FE O~ 7 A TIHHELE 75 (James et al. 1998, Stacpoole 1987,

Schultz et al. 1999) . & F TITR AKX ORED EH 5 OREKEN G (Kim and Weisel
1998, Stacpoole et al. 1998a) FL/MNIRIN S AV TILHFIZAD Z EnN#E SN TEY
Bl Z X2 O e P TR O& 5% 15~30 5 TP DCABE N Y — 7 IZZET
% (Stacpoole et al. 1998a) ,

@ %

DCA 1%, WNHFIgE & BRI A L, & Dk, tOlgzs 2o 7 2 (James et al.
1998, Evans 1982).

14C Tk L 7= DCA (50 mg/kg AH) #HEIROF G LI2h#E 7 » MIBWT,
HEHEE (E52ICT 53—k FTER) THA (11.9%) . AFliE (6.19%) .
THILE (8.74%) . fERG (8.87%) K UOVEN& (0.53%) (ZH L, M, MEfE, (Lo,
&, & K, fifi FEEREE E O ORI 1T, 5B D 9.46% M1 FF(E L Tz (James
et al. 1998) .

1uC THE# L7-= DCA (28.2 X1 282 mg/kg {AH) ZiHROKS5LZT7 v MC
BWT, &5 48 BEE# OB T ICHR 5B DOE 36.4 KT 26.2%0NEFEL T\, 7
AT O TR (4.9~7.9%). iR (4.56~9.9%). K& (3.3~4.5%). I
R (1.4~2.6%). B (1.0~1.7%) ODOIBEIZHEHEENFELS AbT-, &5 48 K
%, B, RENA. B, E. M. PR, OB, M. BERESEE OO O EE N
X, EED 1~2% ThH-o7- (Lin et al. 1993),

DCA 1%, #IfRZ= 1 FESICp#E 281 LS5 (Smith et al. 1992; EPA 2003
LV5IH),

@ fREH - it



DCA OREHRREE 2 KR,

DCA I, BEF L SN T VAT UNERE Y ZDH%, Bt SN Ty = UERtE

(2725, ZoOMEIXRPICHEESND, T2, 2O NVETF A ARGFHEOBESR
JHFE AL VHE F A4 SEBEESE-P—4 (GSTZ) I Lt b 2 &R
SN TS (Tonget al. 1998a, 1998b), EDIEH. 7 U AF I IVERIL, 7 /K&
HEBKSICED 7 U ROT U U AAaE R E Ry | EO—EIE LR I
A, B E L CHEN S LD (James et al. 1998, Stacpoole 1989, Stacpoole et al.
1998a) .,

DCA %7 v M A XKLt MIHEEFERNEES LIz R cmy 27 U7 2 > A2
DN RAERTFENRALNTZZ 00, BIRE TITREHC L 2R & 722
5 e (Lukas et al. 1980), @&k A B & 20 412 18C CTHEM L 7=
DCA (2.5 ng/kg (A8E) &% OK%E L-RBRICBW T, 1 DCA 3% 5 30 %
B — 70 LTtk BERE TIIESNICHEET 208, K52k L7548 (5,
15 B IZIZZ VT 7 o AFEENELS 2D Z EnMEIN TV (Jia et al. 2006)
2 har RYTHRVOAEIZDCA (12.5~25 mg/kg (KE) ZikGRIcRO&RE (2
El/H) L7=3EEOEEIEM0 11 B S 3E ST 5 (Barshop et al. 2004), *

7-. DCA ZHcEE®RE LT v b TIXDCA OMF 6 DIHERINEBIE L&D

WENH Y DCA BIEDNZDRFEZRET S Z L ARE S L7z (James et al. 1997)
I Sprague-Dawley (SD) 7 MZi515% DCA (0.0025, 0.25, 50 mg/kg K/

H) @ 12 BREISKE5REE T, GSTZ OIEMHERCZ /3 7 BIEH H ERERI

YLz EDHELH D (Guo et al. 2006),

2 by R 7HRESEICDCA (25 mg/kg (KE/H) % 6 2> A MR 0 #& 5 L= Bk
HDHWIT v MZDCA (50 mg/kg (AE/H) % 5 HREFRHIRR 05 L 7R B CIx,
G - BEMEIERCIEEN D D7 VT T o AORY . MR EEE oA FAHHE
DR P OIS I 7= 2 & DD DCA OAEKRA TOREH & OHEEIZ 38V THE
fin - BN EEREFCThHLFREMEZER L-#E b H 5 (Shroads et al. 2008),
B6C3F,~ 7 A2 8 @5 2 B, it 4 o 56 #fE], DCA (2g/L) %K
KRG L1212 DCA 8RN S U CIL B E 2 87238k C. AirE ClIaoe Bt
[ZHARTHHEENREL 7 VT 7 AOBNRHR LT, %ETIEALNRD >
7 (Schultz etal. 2002), F£7=Z OFRERTIL, SUKEEHZICERIL 7= M iRimiRE
SEICBIT A~ L ANT X MilEA Y AT —F (GSTZ O—>, Fu v BibEE
TEE@@J% I HEER) OIEMEN, 10 B~ 7 2 TS L7223 60 @D~
U RATIIBAENH NIRRT 2 E b IESL TV D

t MZ DCA (50 mg/kg (RE) ZH[AIRR QG L7 BT, RE(LIKRD R HE

(8 Kfffif2) ITEHETXLRETHY . BREMEIIETOWRE CREED 1%

DI baryRITH; Mlaof Tl —2/F0 @@z LTn5 I bay U7 OERER
KT 52 LICk o T, EITLIE, B, M SR 24 U 25K, LT < EVBRREZ &
T2, BilkxE Ko CTRREMMET 5708, SEIEREREZET ERHEHRE S ¥ —F—2a3—
¥ (http://www.nanbyou.or.jp/entry/194) X V),



UTTHo7z (Lukas et al. 1980, WHO 2005), —7. @M E®D DCA # RiE&EE
L7727 v K TIERAEW OFEE DY 2 5 3107~ (Cornett et al. 1999, Gonzalez-Leon et al.
1997), 14C Ti=# L7- DCA (28.2. 282 mg/kg AE) ZimfliRo®REL7=7 » b
WZBWT, ZRbRFE L L TR LHER SN D EIE 13K 34.4, 25.0% & mHER
HREETRY . RPPE RIS 12,7, 85.2%., FEHHEMEIZA 0.8, 2.0% & EHER
SREcEMLZE0HELH S (Linet al. 1993),

DCA % H[E#HIRN&Z S5 L7727 v b (100 mg/kg {KE) ., 4 X (100 mg/kg {KE)
KOt b (10 mg/kg 8 X% 20 mglkg KE) 12351F 2 BULE Y O i -2 -
IXENZEN 2.97, 20.8 X1N0.43 BffiTH Y, DCA (100 mg/kg (KE) O HEFAR
N EGHBRICB T 54 X (288) OMHAE—7EBEEZT v FD 2 Th-7- (Lukas
et al. 1980) .

B 8L DRT T 4 T2 DCA k5 L., #56815 5 /01412 13C CTHEqk
L7- DCA Z#WRA% 5 L CilisEf o 12C/BC EBELZAE L., EyEke (PK) 75
WERWTEYZERRAREZHEE LRSS\ T, DCA OEWZrR AL 27
~100% EEAZERRENWZ EBRENT, £72. D% DCA (0.02 ngkg KHE/
H) % 14 ABRIUKES Lz A, ZHEITBEEL D RS R HE DBV &)
RSN 7z (Schultz et al. 2006)

KGO ALY ERE (PBPK) 75 /LW TIE, EFAZHANWTHE L
TRl NI O DCABE L . ~ T AR v hd 14 HEHOKEZRS5RBRIZBT 5
FRNE & 2 i L HERH D (Keys et al. 2004), £7-. & h PBPK E£F/LICE
WTEHETIZ GSTZ 2 L7 ORED, (RAETIEDCA L MmiEx o7 'g
EOFREENEERRETFTHY, T AHEND 0.5 ng/kg KE/HRE ORUKEREEIC
& % ik GSTZ iEHE~DEEIIIEF IZIRER L Bbin s Z L 2R L-#4s (Liet
al. 2008) H, 5, Li & (2008) %, EPA (2003) HFEAAFEMIZ AV 7= DeAngelo
5 (1999) O~ v AT —4 (EOEE) ([28E5< 10%BEFENAY X7
2.1 mg/kg (AE/H DOt MEMAE%LZ, PBPK €5 /L% H\WT 0.1 mg/kg (A&E/H
EHEE L, ZAULMARE 70 kg, 2 L/ HOEBUKEZRE L7254 3.5 mg/L/H D DCA &

[ZFEYS 35 E A LD (Liet al. 2008),



H 0 cl o
| v I V4
cu—?— C+—e—=—(|—C—C

N N,
H o- H 0"
Monochloroacetate Dichloroacetate
GSH
[ 1
o o] (o] (o]
X / NADH+H NAD X 7
C—C —ad_ C—C
/ N P N
OH HO o-
Glyoxylate Glycolate
D{\\\ ' Y. o Alanine
C—CH—8—cCch;C FAD
7 N C Pyruvate
0" o-
Thiodiacetate FADH,
0, (0] H.* O
N 7 Y/
c—=«C H—C— C
s e I "
o o- H 0"
Oxalate Glycine

TH
w. CO: + NH:-

5, 10-Methylene THF

H
P Y e
HO—C— C— C
| I e
H H 0"
Serine

DCA DX HHEEE (EPA 2003) ([REEMD FE FECHE)

(2) EBREBME~DEE
D AESEER
DCA TR ZRBECIIHE L RS IER L C2GEMEEAE L 20N ROBETORA
PEFEMEITIR < 722y (ACGIH 2005) . #% A - 3ESE R (LDso) 1X~ ¥ A T 5,520 mg/kg
{KE (Woodard et al. 1941), 7 » F T 2,820 mg/kg KE (Smyth et al. 1951) <°
4,480 mg/kg AE (Woodard et al. 1941) TH ¥ | #&£Z LDso 1LV ¥ % T 0.51 mL/kg
(%) 795 mg/kg 1KE) ThH 5 (Smythetal 1951), 723, DCA 1T &R OIRIZ %!
L TRV R E RN H 5 (ACGIH 2005),

Q@ HERMEEHHR

a. 4BPMBEIRMEERER (¥THX)
B6C3F:~ v & (., &5/ 12C) (ZF1F5 DCA (0. 300, 1,000, 2,000

10



mg/L ; 0, 75, 250, 500 mg/kg {KE/H ; EPA#t% (1988, 2005)) @ 14 H[H
HOKBEERB R TONT, SREHTRDONT-EEFTRZR 1177,

250 mg/kg RE/H UL EOFHR 5 CHEEORFFHIEEREBMNMNALNT, F
72. 250 mg/kg KE/H LI EOFGEE CTIIAFHIIIER & OBRRPEEESE N 4 5 L 7=

(Sanchez and Bull 1990) ,

EPA |, FFTEEHEMAZEEL LT, ZOMBICESEESZMEE (NOAEL) %
75 mg/kg fKE/H & L T35 (EPA2003), £7-. ACGIH (2005) Cii&5&E%
UK ERE D 60, 200, 400 mg/kg (AE/H L #5 L, NOAEL % 60 mg/kg
KE/H L LTW5,

&1 YOX 14 BREBSHEEHAR

B HRE JAi3
1,000 mg/L 2L E FFEERN, FFMEAER, REMEEEsE
(250 (200) mg/kg (KE/H)
300 mg/L AT R L
(75 (60) mglkg KE/H)

b. 3IXRIFIEEEREEHEEE (T X)

B6C3F,~ 7 A (f#) (2317 2DCA (0, 100, 500, 2,000 mg/L: 0, 25, 125,
500 mg/kg{KE/H ; EPA#H (EPA 1988, 2005) ) ¢33 [H X iX 103 Mgk #%
BRBRS T oz, SREHETRD bNHmHEIT e R2UTIRT,

M O 5T, IR & O E 20O AZK T8N 125 mg/kglk
H/AU EOBREFTEIEINT-, 7. acyl-CoA oxidaseDIEMED A, 500
mg/kglAE/ A E5RET3IEMICH 20 | 25 V125 me/kgliRE/ A # 5.8 CT101E [
720 B 5307~ (Parrish et al. 1996)

EPAIL., AFEEHEMNN A HN7-125 mg/kglAE/H ZLOAEL: L, NOAEL#%
25 mg/kgiK&E/H & L7= (EPA 1988) .

F2 TORIXE10EMEESHEAR

E-RE e
500 mg/L LA E FHFMER O e st e OVFE of T 28 0D B
(125 mg/kg &&H/H)
100 mg/L BmIEFTRLZe L
(25 mg/kg (KHE/H)

c. 83XRXIFIJAMEIHSZHHAR (Sv )

Fischer 344 (F344) 7 v ~ (K, &5/ 9~18 L, hE X IIBEFLER) &
N Long-Evans (LE) 7 v & (K, &8 9~18 L, & ITHEILIERR) ITBIT
% DCA (0, 0.25, 1.25, 2.5g/L: LE 7 v k 0, 23, 122, 220 mg/kg K&/ A .
F344 7 > K 0. 18, 91, 167 mg/kg KE/H) © 8 MK 55 & ) DCA

(0. 02,1, 2g/L:LE 7~ 0, 17, 88, 192 mg/kg {A&E/H . F344 7 v I 0.

11



16, 89, 173 mg/kg RE/H) @ 13 HREFUKKEERBRP ToNT-, FEGH TR
D OoNTBwET AR 3 MUK 4 I1T7-T,

8 HMIHUKE GREBR CTld, [KAE®R SO F344 7 v MIBTREN, THE
PLEFGREDO LE 7 v XN F344 T v MIHTEE, MEORDIETRA LI
77

13 PR EREE CIX, MARFEDO T v M TIRAER G OBRITEE N,
HFHEU ERGEEO LE 7 v N RS HEREHO F344 7 v F TREOE K
THRELI, ZNOHIEIEHERGHED F344 7 v s TRLBEFICBE N, £
72, F344 7 v FCIIXFEIZ, BREEHOK T, SLHEY KFEEKOFIEOH S
KT (foot splay DENN) MNAH LIV, WSRO EmHERGH TITIRER, Atz
K OV FL S O] 73 A 53072 (Moser et al. 1999)

EPA I 8 RIS KEE 538812517 5 F344 5 » @ LOAEL % 18 mg/kg (K&
/. LE 5 v h® LOAEL % 122 mg/kg {A%/H. NOAEL % 23 mg/kg {A&/H
& L. 13 ERRERICIHIT 5 F344 5~ @ LOAEL % 16 mg/kg & /H K O LE
7 v h® LOAEL % 17 mg/kg {ABE/H & LC\5, F344 7 v NMILE 7 v F &
DR EDE < | BELERZROEITIE T v P XD OREEEREWL ) Tho
7= (EPA 2003, 2005),

&3 Sv i EMEAMSHERER
BeGRE JAi

1.25 g/L LAk SR ; TR MU DR )
(91 mg/kg (KHE/H (F344), K

122 mg/kg K&/ H (LE))
0.25 g/L F344 ; BTRE
(18 mg/kg {RHE/H (F344),
23 mg/kg {A5/H (LE))

x4 Sv bk 1BEARBEREEEHER

BHRE HE
2 g/L WRHE 5 BATERE BIEOE KT, IRk, oz, BEILRG
(173 mg/kg R E/H (F344), D
192 mg/kg K&/ H (LE)) F344 5% ; A3ESHOE T, S HIE Y MRS, mifkof 1K T
1g/L M RBE ; AT I
(89 mg/kg (KHEH/H (F344), LE % ; o NET
88 mg/kg A/ H (LE))
0.2 g/LL R AT R
(16 mg/kg A/ H (F344),
17 mg/kg {K5/H (LE))

d 3IMrAMESHSHEER (Svy )

SD 7 v & (M, &% 5-8F 10 IT) (23815 % DCA (0, 125, 500, 2,000 mg/kg
{KE/H) ® 3 2 ARBRERR RGBS TOZ, SEEH TR N
TR 2% 517,

HEAHAMH . 2,000 mg/kg ARE/H & CHERES 1 TR THIDBRBO vz, 72

12




FIHEERIT, BEOREROSER CTH Y, ARERFEOREERD D 5z,
SRRV CTE, B, B O EZEOHEMMBERD Hivlz, FHEMEES
FIZIII R OFE R DS EE 7 ZRESR Ch 0 | B GREOERET ~ b O KA OV
TIXEE DA BE AR D ZZ R ENTRD Sz (KIME OV INKE &b =R A
BEEITIRAERGEET 60%., PTHERVSHEERGEIL 100%) (Katz et al.
1981),

WHO %, e EE~DOEER ONOEENA ST 125 mg/ke (KE/H %
LOAEL & LT\W5% (WHO 2005),

&5 Sy rIMAHEIMSHHRER

Eitan £ A
2,000 mg/kg A HE/H FE (MERES 1/10 PT)
500 mg/kg R/ H LA L KA /NI D VB O B RSERAE D 22 ZstE (100%) . 14
%é;;?iﬁﬁ\ BRI - B - FIE OFE S EE o, K
125 mg/kg K/ H KB+ /IO FVE O BEP R ME DO ZE R ZEME (60%) . 14
D fRsE, BEIR, e - BBl - BIEF oS EEOWRIN, (&
ER %0
e. 90 HHEEZMSMHEHEER (1 X)

B— AR (MERE, K585 8H) (2317 % DCA (0. 12.5, 39.5. 72 mg/kg
RE/H) © 90 HREREOHERE N THOI, DCAITETF I 7z
TG Lz, &G TR ONTEETREZE 6 1[TRT,

72 mg/kg (RE/ B GRE T, MRRE 2 K OBBERE? | RIOERE KL O~E S
o EAEDORED F OFLEE K FEEESE (LDH) EARAEDO LN, S5, fitié
RO FE BRI, ik & BiKIC X HIET 2 233D b7,

39.5 mg/kg IRE/H LI E O 5RE T, BEMETHI 2, IRE OBIPNH] K OVE i
DOFEXTEEIEINNFRO BT,

12.5 mg/kg R/ B UL L O#EEE TR O EE OB, EFE% 2 2380 5
i,

ZOIENIREZENENE L CFE TR T~ YT U L iEEDN 39.5 mglkg
HRE/B L ORGSR TED 5L, 12.5 mg/kg (K%E/H UL EOE 58 T idD %=
FAZEMEDFRD BTz, Al CliE 72 mg/kg KRE/H O CIURMERE R DBFEO 6
iz, FHE Tl 12.5 mgkg KE/H LA EDORETEMENTED BTz,

RI K OVINIRIZ 31T 2 R AR O B BEfRAE (BE¥R) D2l 1o 12.5 mglkg
RE/A L EORERETEHED G, KM TFREOABERME (BE%) OZefazsm
DMED 39.5 mg/kg (AHE/ B UL EOFERETRD H Y,

EH X, 12.5 mg/kg RE/ B & 5B O RE T RO BERRHE D 22 Ju 28 P55 08 A
5L TWAT2H, NOAEL #ikd b7z E LT3 (Cicmanec et al. 1991),

27— 2GR LR O LB A7 4 53 AN B
Y R IREEC R 27 — 2 RHR L
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723, ACGIH ) EPA i3 LOAEL % 12.5 mg/kg {A%/H & L., EPA Tl3Z
ErEROsRAE (RD) EHICHVTWS (EPA2003. ACGIH 2005),

#z6 4X90 HEHEZAMFHRAE
B 7 JHE
72 mglkg K/ W IRE 2 . e 2 ARl | PERINEE 2. (R RORoR 2. IR

H?#(&Uf\{—7 o B E O
A LDH k&, i & fdota
REE BN, Wik & Biokiz &
BHHT 2

BRO~NEZ e /ﬁmﬂawx
LDH 5. Jifi & B4R % B 1
. Mg & WAkl X A% 2, 1k
PR U ST %

39.5 mg/kg {KHE/A LIk

BOREME TN 2 T A ) B A

n

BOEME TR 2. B o R RN,
gD ~F UF Y ki, KIMO
A7 Bl D 7 2 3

12.5 mg/kg (AH/A UL

el o ARt BB OB, AERE
K2 RN OVINIK DA Bl

K
HEDZENAZENE 3, KR O

FFRse oD FH 6t BB D BEN RSS2
JFF M oD 5 A 22 e 2 e

Q@ REBHESUHBRRUENAMRRK

a. 60X[I7T5EMBHESEERK (TVX)

B6C3F,~ 7 A (I, &% 58 50P0) (281525 DCA (0, 0.05, 0.5, 3.5, 5.0
g/L: 0, 7.6, 77, 410, 486 mg/kg {KE/H) @ 60 HBAKZ G5 ERMTHOILT,
F/2. Blo~v A 28175 DCA (0. 7.6, 77 mgkg (KE/H) ® 75 BRI
BN TN, SRGERECTRO ONI-FBET R AR 7177,

60 5 Tlid, 486 mg/kg ARE/H % 5-8E THUKED XRREED 60% I L
72o FT2. 410 mg/kg (KE/H U LOBRERTIXMEEORD A, 77 mgkg KE/
ALl EO®GH TIIFEMSEEOHEMNFTE O bivlz, 410 mgkg (KEH/ A& 58
DA, BIEDOEXTEBOIMNRD bz, EREEHICEV TREE L OO
mﬁig CEAGITERD oz, . 75 WS TIE. g, BEE O
efigk D FA B B NS EICEITRRD bR o T,

5 60 H Bizd ) 2EEY 720 ONFIEE (FFMaiEE + i) oA
I%, 0. 7.6, 77, 410, 486 mg/kg A%/ A HFERE % L% 0.07, 0.31, 0.11, 4.0,
450 TH Y. 410 mgkg KE/B UL L& 5 THREFFIICHEIZHEM (p<0.001)
L7z (DeAngelo et al. 1991),

&1 wOR60 XL 75 EFEMHSERR

e i i3
5.0 g/L (RERA . IS (AR AE -+ AaE) o3k
(486 mg/kg {RH/H) SERE LR 72 © O3RN
3.5 g/LL RERD . BIROMHTEEOBEM, FFES (i
(410 mg/kg {KHE/H) JIRNEE + AR )  OFEAEBREE & B Y 72 DR A%
B
0.5 g/L Ll E JHFHE > +H et B B HE
(77 mg/kg (K&E/B LL )
0.05 g/LL BT R L
(7.6 mg/kg {K&E/H)
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b. 90~100 :AMBHEEHHE (TIX)

B6C3F;~ 7 A (lf, &5/ 46~T71 L) (28152 DCA (0, 0.5, 1, 2, 3.5
g/L: 0, 84, 168, 315, 429 mg/kg {KE/H) ® 90~100 i EER/K & 53BN T
b, &EB%E 26, 52 KON 78 M CHMMHINFEmE S Nni-, F7-, AFEBR
BA%G 1 72 A1 DCA % 0. 0.05 g/l (0. 8 mg/kg KHE/H) %57 5 EER) BHAA
ENtc, ZODOEBRTORBHE CHEEREMBICERLLNRN ST LMD,

TOOEBROXMBREET — X 2B T TN, FERERE TR ONT-EH
PR R 2% 8 [TRT,

26 L ON52 HBIZAT R o T HFEEOFM CIL, & 58 (84 mg/kg (K&E/H LA
) THIg O3t B & K OFE X & O H ERIFREE M ZRD S 773, 100 ## B
TiX 315 mglkg R/ B UL ERERE CTEENGRD b, Bl I I8k
BEOFERBAONRD STz, 72, 168 mgkg {ZIKE/EILAJ:@ﬁiT JHF R D 1.
HhEESE DA B 7 BN K Ol 0 BEFE 5 D fiF 221 S F B TE RIS ER O BT,

BN AMEIZOWTIE, 26 HEICIE, FMEEIIWITINORERETHLRO LN
foczhof_o 52 B IZIZ o0 EmBEERERE CHMREORAEHEENEEIC LR

L CerHBEED 0%IZ bl LT, 315 KN 429 mg/kg AE/AH 5 TEEMD 20
KN50%) ., 78 1 B IZITxBREE 10% 2% L, 315 KT 429 mg/kg (K E/ H & 5-#%
TH0 LN T70% Th -7z, HFHHERERIEIL, 26, 52 KT 78 # H DWW T D% 5.
IZBWCHHEEBERBAEHEED EHIZA LN -T2,

BOCPREIREIZIE, FFARAIE O3 AAEEE A3k FREE 26%I12%F LT, 8. 84, 168,
315 K& O 429 mg/kg AE/HZEGRETIIA 33, 48, 71, 95 KX 100% TH Y |
168 mg/kg AE/H U EREGHTHEZEZ AL, EEY 720 OFMiaeE ¥
AH. 0. 8. 84, 168, 315 KN 429 mg/kg (AHE/HEE CT% 0.28. 0.58. 0.68.
1.29, 247 X1V 2.90 &, 2GR CTHEKRFENRENEZ R LT,

FFRR D~V A2 ) — DR (37 VIR ML S h A /L CoA A F &
—PORIEIZLD) IX 26 1 H D 429 mg/kg (RE/B & 5H THRIZTUE L7Z23,
FNULUTOREFHTIETRD Lo Tz, BEHRAEDHR LN 2H 5/ TOMH
FADIETE (Fst 'S ’C7/\/1/ LT IV OBDIAARZE D) 1T, RFREEL
B L CHBEREITRD bR oTe, FEOIX, gD~ A% Y — A
Bl K ORI OHEFEIL Z S O~ 7 A TOFIERE O3 1T/ 2V &R
IT T\ % (DeAngelo et al. 1999),

F8 TR I0~100 BERFIEMHSHHR

HEE Jii3
3.5 g/L RE D IO et e O B BN, . TR0 e S0 e i
(429 mg/kg (RTE/A) | NEFEAARREHN, (E A4 72 0 O FF Al 3 A BaEm
2 g/LL R . HTIR OO fE kT B OFE o B BN, AT et TR ST i
(315 mg/kg IR/ H) | BB, AR 72 0 A1 R A S5
1g/L PR RIS SO IR R AL BB N (424 7= 0 o T g
(168 mg/kg (RTE/A) | XN
0.5 g/L A0 e 9 S0P e e 7 2 AL S AN, {424 7= 00 oD JFF 0 e g 5 26 25 8
(84 mg/kg {&<H/H)
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0.05 g/L FEF A8 S0 RT A P 8 A A R B 00 81424 7= 0 oD Bl s 8 2E 58 o
(8 mg/kg {K&E/H)

EPA (2003) 1%, Bl iRE oD FHE B S 03 0 A AR A 0D 8 A5 B8 3 s PR
36%IZ%F L C. 8, 84, 168, 315 & (* 429 mg/kg A/ H &5/ TiI4 33, 56.
86, 100 XX 100% TH-7=& LT\5, BMEEZERIL. 1 AKRICHIAL
7o BR 2 G b TEH S = AR s SOOI AR E O R A E DT — 2 (&K
XD AT D HERGFEEFMT 2 Z LB FEETH D &l L7,

723, WHO (2005) XU EPA (2003) 1%, BIERER %2 & o 7= I iaE & O

R RRIE DI M T — XD X BN AMEOFHE 1TV, £ 1 SF #Z £
0.0075 & 11 0.05 /(mg/kg (KE/H) L EH L TW\W5,

c. 51 X 82 &M BH=MHAER (TVX)

B6C3F;~ v A (tf, &&%5840~900L) (2817 5DCA (0, 0.26, 0.86, 2.6
g/L : 0, 40, 115, 330 mg/kglA=H/A ; WHO?@ ) D51 X T 82 K AK# 53K
BTz, SHRGRECIRD b A FITRT,

PR AR AR AR R OVAE B HERR B O F BB 73 | 330 mg/kgiAEE/ A 51 AR B 5 L
7B U115 mg/kgiRE/ A UL B2 821 5 L 7B THIN L7z, 330 mg/kglAHE
[BEECIIZ BRI S5 1E B 1240%12, 821 B (289.5% 2, FFHEAaRIE) 51
B I1Z235%I2, 821 HIZ84.2% 788 Hiliz, 821, 115 mg/kgﬁ:E/El s
B XN~ U A0D39.3%I22 BAFHIBEZED B AL, 25% (I XTI ARAED TR
Hive, FFlRE L2 B T 28MOE AL, 2B b ke HEE&RE INI-/E
TOAREBEITHEIN LT (26.3%), 2 COIRE (ZRIFHIIEE, FFmigE &k O
AR iRE) o&EFHT. SLEBICITEAER G GFRREE0%IZX L T40%) T,
2B BIZITHFHER NS HER G GHREEIL.1%ICR LT, HHERGH
39.3%. mHAEHKGHERI.5%) THEICHEM L, EFEIL, SKEKHODCARE
& TR Kk OVE BB O HE&RSERITIERE TH L Z LRI D &
LTW5% (Pereira 1996).

g—% 9 ~ "71 51 x'i 82 Fﬂﬁ I'x'liﬂll‘in-t%ﬁ

F5BE i3
2.6 g/LL FFF AR AR I, FFF AR A S, 28 SR o B
(330 mg/kg (RHE/H) | HIAM
0.86 g/L, FFF AR A B REE B 2 S8 P A B o
(115 mg/kg {KH/H)
0.26 g/L BT R L
(40 mg/kg {KH/H)
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d. 52 EfEBMHEEHE (TOX)

B6C3Fi~ 7 A ([, &&E5H200L) (Zk1FH5DCA (0, 0.1, 0.5, 2.0¢g/L)
L/ X MU 7 aapiliz (TCA) (0.5, 2.0 g/L) O52:EMAKEGRERNIT
bz, ERGEETIRO OB R A £10177,

DCAMMOE G-, FEE (HFHIREL O ARIRE) ORAMENHEIC
RELTHEML, 0.5 g/LU LFERECITREHFENICERE TH -7 (p<0.05) .
DCAJ: TCADRAEW =G LT-5E6. o OWEIIEEORAIT3 LT

WZHERHT 5L 9 Thoto,

DCAHEJ THR SN ITIEE64(H T OH-ras@&fz 0 2 K612 5 288K
EROBEEIIERT —F IR THEICED o 7223, CTAZRRE RITR LI £
< BB (EFELIEE A EDIEE CH-rasg s By DO BERSF1I50% R0H) .
LEHIE (FFlR) DR RDICONTEAREEZDOEEIIIENT S L9 ThoTt

(Bull et al. 2002)

D%, HEOB6C3F1~ 7 AZE =L — R RA—haeAf =2 —H—L L&
51%18~36HEIZH 7= 0 FAEDODCAZ EM IITCAZ & O L CAUKZR 57
LRBRAEMR LT-, TOREER, DCAOBME 5 CIIFEEOK L VKR E S0 H

BIEEL T L2, IEAEDTCA L OB TIEIDCARMEE 5.1 L~ THF
FESE DD L, 25 OMEMAOEERNBZE S N7 (Bull et al. 2004) ,

x10 <R 52 EMEHEMRAER

B 58 J4l3
0.5 g/L UL FEREE  (FFAm e K OSIFRI IR IRAE) 3 A B B B
0.1 g/L w2 L

e. 104AMBNAMERER (THRX)

B6C3F1~ v A (M, &#ERE2500) (2817 5 1.5%HE (FFREE ; 293 mg/kg
{KE/H) »2HWIEDCA (0.5, 3.5 g/L: 94, 438 mg/kgiKE/H) D104EMERK
BERBEMTON -, &R G TRO N A2 R11I7T,

BAER ST, REEINEOFE 2B &K OREX EEOF BB MNTR
D NI, T2, B AERER CIIAFMIE O AMEEN A EIZEEM U G IRRE,
A E®R G, SAERGHETE2.6% (1/39) | 4.0% (1/25) | 92% (23/25) ) |
ERE -0 OFRAEFRLERIEM U HRE, KRR, SHEREHT
%0.05+£0.32, 0.04£0.20, 2.96+£1.67) .

mAERGHETRAE L2 OFEEF, Ha-ras&n 0= R6LZHBWT
CAANSCTA~D b TV AN—U g VEENIHTZ T (45%) RO bz

(Schroeder et al. 1997) .
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=11 TR 104 BARFFENAEGER

PGB i3
3.5 g/LL (REIEINFEOWA . FFHTEE OB,
(438 mg/kg/ H) JHF A0 P s D 26 A L EEE % OV AR 24 72 ) oD ol 8 A= 208
0.5 g/L BT R L
(94 mg/kg/H)

f. 26XIF41EEEEHESEHESAER BEFRETVR)

Tg AC~I#AE~TU R (vHarasTg ~ 7 A, M, &% 581500 (2B 5
DCA (0. 500, 1,000. 2,000 mg/L : 70, 75, 145. 240 mg/kg{AHE/ EI N IN
100. 180, 300 mg/kgﬁ@/ H) D26 MK GHBR L Nps3~7T r R~ 7 A

(e, & 5-HE1500) 123517 ADCA (0, 500, 1,000, 2,000 mg/L : 70, 45,
80. 150 mg/kgiK=E/H . Ltk&o 80, 145, 220 mg/kglA®E/H) D261 F'EFJ*%MQL—?
HEN Tz, 72, TgAC~IEE~ U A (M, SEEH100D) 28T 5
DCA (0. 500, 1,000. 2,000 mg/L : 0. 75. 150, 230 mg/kgfAmE/ EI N IN
90. 185, 265 mg/kgﬁsﬁ/ H) O41EMEKEEHER K Fps3~T a KiE~ 7 A

(MERE, 1 5-HE100T) 12317 ADCA (0, 500, 1,000, 2,000 mg/L : #0, 45,
80. 140 mg/kgfAE/H | IHfEO 65, 140, 220 mg/kg{AE/H) D41 EHKE G
HEBE N Tz, SRR THRO LN R A £12~151277,

Tg. AC~IEE~ U A% FHW- 260 MFER Tlx, D500 mg/LUL B 5-#EK&
OMED 1,000 mg/LLL &% 57 TR OZE NN L., ZOREE LR LT
Wiz, F72. MED500 mg/LIEEREC ﬁi&@ﬁﬂ:ﬂﬂ%ﬁwu LONSY gV

Tg AC~I A~ rﬁx%ﬁﬁu\tﬂﬁ%ﬁnﬁﬁf L, MREX - Hmﬂ’aﬂﬁﬂ?ﬁ%w
1,000 mg/LEGR#EICFRD bz, HHEERRIEIXRED 1,000 mg/Li% 5-FEIZ 72178
DO, Fio. HEDB00 mg/LEE G- IR ARIERR O TN, %&@500&01,000
mg/LTQ’—il—-ﬁ gﬂ%%ﬂ@ﬁ)mu &) E“fk—o

ph3~T B R~ U A% V2260 MFER Tl IRz Rz M D 500
mg/LL LD EEETRD b 1ED, BT EEFIZEOBF A A31,000 mg/Lik 5
FETIRO DAL, MIRRHIAE OBESE A ME D500 mg/Li%k 5-5E TR H iz,

p53~T BRI~ U A% FW Tz 41E MR ClE, INEFERDME 2,000 mg/LEE
SRR LN,

L)Lkot D, BEHEOHIL. pb3~T r KB~ A TIEIDCAIZ L 530 AMEDFFILI

BHNR N> T8, Tg AC~ S A~ 7 A Tl ARIEDCAMREE (2 RS L <
bua“%s LEZHNIZE LTS (NTP 2007) .

&12 Tg ACAIHEEYVR 26 EREBMHESHHER

BHRE i3 e

1,000 mg/L L1 JFFHI 0 22 a2 JIF M e 2 B 25
(f# ; 145 mg/kg (KHE/H L E,
M ; 180 mg/kg R H/H UL L)

500 mg/L R 22 28 v B LR OAITE
(#E ; 75 mg/kg (KH/H |
M ; 100 mg/kg K EH/H)
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K13 T ACAZIEETIRA;

EREEMESEER

(4 ; 75 mg/kg RTE/A |
I ; 90 mg/kg KT/ H)

B 5RE i3 i
1,000 mg/L IS X - Il RAE | DRE5END
(Ht ; 150 mg/kg RE/H |
JiE ; 185 mg/kg R E/H)
500 mg/L FF PR IR e o> 25 42 U )

K14 ph3ATFORETHR 26 BRIEMESERER

P iE

i3

e

2,000 mg/L

M ; 220 mg/kg K H/H)

(# ; 150 mg/kg K&H/A |

wEAT R L

JT e 2 R 25

ﬁ-

1,000 mg/L
(ft ; 80 mg/kg R/ |
e ; 145 mg/kg (RHE/H)

T EEARATEE MR | e 22 fa 22

500 mg/L
(I ; 45 mg/kg R HE/H |
Mt ; 80 mg/kg (RTE/A)

FMEFTRZ L

i Ji A oL BB A 2
2N

#F15 ph3ATFOREBTIX 41 ;

B RS ER

BehRE

i3

it

2,000 mg/L

Mt ; 220 mg/kg K&/ H)

(I ; 140 mg/kg A/ H |

AT L

VLB )

1,000 mg/L LA
(K ; 80 mg/kg {KH/H |
ME ; 140 mg/kg (RE/H)

AT L

e L

g. 100 X 103 ;@R B4 HEHER (5 v b)

F3447 » ~ (B, &% 5#£600C) |
3.6. 40.2 mg/kg{k=E/HY
BROMT LTz, mﬁﬁg&ﬁﬁif L E CAN AL 3 A 7 RAE pe R
D, 60EBICERZ LT, FREHETRDLNE

40.2 mg/kg{AE/ H # TITRBEEOMER LK X EEDOH B R BIINTED H i,
JHEHB R R AE ST 2 5RO T2 B D FIR 0324.1% &
ﬁi T L7z (p<0.05),

B Lo 7= (DeAngelo et al. 1996),

Wiz, F URBREEC, F3447 v b (., S ERET8IT) I
ZHE : 0. 139 mg/kglRE/H) OMKFEERBRN TN, &
[EENA U= OBEZIER TS T26E121.0g/Lé L, 1031

2.5 7*51.0 g/Li
HRECRH ke

9 EFRINEN) (TWA) &

19

1T HDCA (0, 0.05, 0.5, 5.0g/L: 0,
. 5.0 g/LEEIC F'aeﬁbf IFHLE L) @10055?5@5%?&5%%
B LT

fiFﬁﬁ%i‘%lG \_ﬂ"g‘

XHRREED4.4%1Z

e~
3.6 mg/kg{AE/ A & TILATIE O EARRR FHIZ k%

BT 5DCA (0,



= CHERE LT, RO DB RERLITIORT,

B GREDRALTEEIARE IR BEEDTI% TH Y | BB ER L, 72, #
BT EE R OBHMEZOR BN, BRASEEOFRE 2B N
B BTz, PRI 2 3RO =B DO EI S I3 BREE3% (1/3308) (Xt LIR5-8
TlX21.4% (6/2808) THEIZHEM L7 (p<0.05), @BFZEREET, ATH0ADARAE,
FR RS 22 & o 72 38 AR B BE 1300 FREE6. 1% 1 0% L TR 5-8£32.1% TH E 2N
L. FFHERR e & R AE 2 & oW 7o S8 AR AR & S FREES Yo L2k L % 5-#£28.6%
THEICHEM L (%p<0.01) (DeAngelo et al. 1996),

EPATIZ100E MR ICHOWT, KEBEAD DA LNRVIREE CORBEME EE
HWANCES X | —FEMICBIT ALOAEL#440.2 mg/kgfA®E/H. NOAEL%3.6
mg/kgAE/H & LTW\W5 (EPA2005), L)L ZORBRFLETIL, F3447 v b
ICEHEEICHARREA L Tt MOIIMETE RV BB MANIELS, SR L &4
%3%197’»100%0)%&%@“1%&5 LNTWVWHZ e, BMEeEZESL L TX
FEREENMEZ —REHEEE L LB L 2o T,

Fo. BE ﬁé@é%kbfi ARERI LRI FIRE /e HEREN D72 <. HED
FRRARENZ LN ARERIZ L RS A HERFEE LT 2 2 &1
YTl &I L7,

&16 v b 100 EREIEHEEGRER

BeG-RE Jii3
5.0 g/L AT e R A R PR (60 8 A I EER 1 1E)
0.5 g/LL i BLset K OVFH 28 BB 0
(40.2 mg/kg (A HEH/H) JHF R e g ST R e A oD 38 AR B S BN
0.05 g/L =IEFT R L
(3.6 mg/kg K&/ H)

x&17 v b 103 ERIEHESERER

&HRE I
2.5 g/lL5H 1.0 g/l E | Fer&REBD . I E s, B iEx s,
K T Aot R . R e /R e SR AR 0D %8 A T
(139 mg/kg & H/H) Hm

<BERArANZXL ; BET—E>

ACGIH T, DCA%Z ., A3 : i TORENAMEITHR SN TNDE FOFEN
A& DBEHE DA (confirmed animal carcinogen with unknown relevance to
humans) (2753 L T35 (ACGIH 2005) .

EPAlX. DCADIRFEIZL DT v hOv 7 A TOFRENAMFIZONT, BAE
PR AL, FFRA R BRTREARERIZL 2T nE—r a VERAKOT AR F—v &
MHEIOREG T L TV ED, EOERBFZH O 0NCT DITIET —Z ATy
ThdLitmmL T2 (EPA2003) . #lZiX, HLEZ v F ORISR A
DCA (0.01~1.0 mM) TI10~40FFfLHE L=EBRIZHB W\ T, SH-F IV D
DIAHBETAHIZDNAGITMEE SN T, BRI B F I THREICH
HUIZZ LB DCAITESERRERFTIIRS TR b= 2 2Miil4+25 2 &
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PR EIND & Liz#E (Walgren et al. 2005) Z£03% 5,

WHO %, DCADRERFZIHEWBIER SN 7Y a—F U ikE, A Fy Y — A
%%\vﬁ%»ﬁ%ﬁ%@%mgmmmﬁ%%wk%ﬁ%ﬁhﬁ%@ﬁék@
AN TAHZ LIZTEXANG LW, Bic, lHELE SN KIz XY
t ]\73“37?‘5 SNDHED f&*ﬁ@f1ﬁfﬁ%f@%§ﬁlh%r%ﬁﬁ% WA BT A

BEHLT X THEARSTHL E LTS (WHO 2005)

Carter% (2003) 1Z. B6C3F1~ 7 AfFfgiiZ 31T 5 DCADFENS A& FFREHTaER
2TV, IS ARER OBEORE AN, HEE T TRUEHAETY (0.05~3.5
g/l) SR ONT-Z b, BEFENBED LWL S RIEHEICBWT, JE
BB A = X LNRRENVICEE L TW\WD & LTS (Carter et al. 2003)
WHOIX, Z®DCarter 5 DT —ZIZBWT, DCABRZE L=~ ADFE T, =4
VUG, BRAEARE . G i?ﬁiﬂ@%&@‘\%ﬁ‘ﬁiﬂ’ﬂ PEAIARER &\ 9 4FRSE
DB HEBEMPREDPFBO SN2 LD BRAZED A =X LNITEHD
REEDFET DAREENRIZ SN TS E LTS (WHO 2005) .

DNADAE A F/ALIZ ST, BECSF i~ 7 % (Mff) (23517 2DCA (3.2 g/L)
DT H MHOkEERER T, HEOBKODNAK Qe-myci@ (s 1D A F AL B L
722 & (Taoetal. 2005) . F£7-. Nmethyl-Nmnitrosourea CA = =— k L7z
B6C3F,~ A () 1281 HDCA (25 mM) D443 ARk 578 CHFIEE
DNAF D5- X F -3 b3 DBNIEEBEEALODNAFIZ AN TREAD L7 Z & (Tao
et al. 1998) EXHE SN TWAD, S HIZ, B6C3F,~ 7 A () IZDCA (3.2 g/L.)
DEKFEE L AF 4= (4.0, 8.0 g’kg) DIREEH G % [FRIZIT > 7-RER T, £
F A=, DCAIZ L ADNAK A F AL Z 15T, ERY 7= 0 O FFREE 5 A 500
WO LIzZ &b, BRACEBITHIERATFNALOEESEZRELTERE L H D

(Pereira et al. 2004)

BiITTlX, B6C3Fi~7 A () 12817 5DCA (300 mg/kgiAE) ORFOKE
HER T, HEORFRIZ IR B Mk IR IC B 1T D A —/"—FF 2 N7 =
A EEAOHEN (12FFRIZ I BB L~ L £ TRIE) 25, 6FFRIT% & OV 12K [
BT O REEBER (L X O'DNASEYUIWr N A b iz 2 LS G AR OIEMHL
(Z &0 FEROBEA b L ARFEEI N, EESNICA——FF L R T =4
(2 XD B EEER{ECDNASHUIT 22 U5 00h Lt & L72#E (Hassoun
and Dey 2008) 3% V. FA{LA N L AR AICEET 5 mlgEME & /RIE X1
TWo,

@ TSR
a. HEEOBEHRER (SvbH)
300 mg/kg IRELL EAHEREO& 5 S N7-7 » b TR TE R (4
RO INETEE) BNAHALNTWD (Moser et al. 1999),

b. 8 XX 13BEMKIEEHER (Sv ) (QEREEHRRc. LFRLEAR)
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F344 7 v b (K, £& 58 9~18 L, I ITHEFLE%) K OVLE 7 » b (B,
KBE 9~18 T, $ha IFBEFLE) 1281525 DCA (0, 0.25, 1.25, 2.5 g/L:
LE 7 v k0, 23, 122, 220 mg/kg /KE/H, F344 7 v~ bk 0, 18, 91, 167 mg/kg
{KE/B) © 8 BRIk E RN O DCA (0, 0.2, 1, 2¢g/L: LE 7~ k 0, 17,
88. 192 mg/kg AEH/H, F344 7 » k0, 16, 89, 173 mg/kg KHE/H) @ 13 H
MK 53R BT,

S A DI TIL., KRAEERERED F344 7 v MIBTERE N, T HEU L&
HFEOLE 7 v MO F344 7 v MIHBTRE ., WEOBIETRALNLE,

13 BEDOHEBRTIL, BRHEDOT v b CTIERABREHENOAHTEEN., THE
LEBE#O LE 7 v N RONEHRERGEEO F344 7 v N THREOEIE TN A
Bl ZINBITEHAERGEEO F344 7 v N TROBEZE ICBZE I, £7-.F344
Ty NTCHHERBREHOERT, MHEY KHNBEEROFIEOH KT (foot
splay DIENN) BT, WSRO EHE&R 58 CITRRR, /758 & O FLIX
SOBERZ 5L (Moser et al. 1999)

EPA |3 8 HH[HFERICI1T 5 F344 7 » h @D LOAEL % 18 mg/kg RE/H & L,
WFONZLE 7 v @ LOAEL % 122 mg/kg (K8E/H & L, X O'NOAEL % 23 mg/kg
RE/HE L, £/, 13 BERERICKIT S F344 7 » F® LOAEL % 16 mg/kg
fKE/A L L, CICLE 7 v h® LOAEL % 17 mg/kg fA8E/H & LT\ 5%, F344
7w MILE 7 v F X 0EEENE <, BELEZOBWITINE T > b LD 00K
ZHEREWE 9 Tho7- (EPA2003. 2005),

c. INAMBHEOREHRER (Sv b)) (QEIAMEMEHERJ LR LK)

SD 7 v b (MR, &858 10 IT) (2815 % DCA (0, 125, 500, 2,000 mg/kg
RE/R) o 3 ) HHmEHR D RERBRTON,

FEREHERIL, BEOEL OSER Th o7, BSBEOMERET ~ b DO KIMR
OVINIM U VB A BE AR ARAE O ZEJZE M IS 1T B DR ENTRD btz (K
b Je OV N 2 & o B 7o AR I HMEA ER 58 T 60%, PHELVSHERS
FE1X 100%) (Katz et al. 1981),

WHO (%, R EE~OEEROMOEENA L 1256 mgkg (KAE/H (5
EHE) #AR B LOAEL £ LCT\w% (WHO 2005),

d 90 HEEOREHE (1 X) (QESAMFIEHAERK . R LCHR)

=7 VR (MERE, %585 88) (28175 DCA (0, 12.5, 39.5, 72 mg/kg
RE/A) © 90 AR OEERBEN TONTZ, DCAIZETTF U7 ErdeAn
TERE LT,

72 mg/kg RE/ B B HRET, FERREER OO D BIRENFED b, 12.5
mg/kg ARE/B LU EORET, KR OVNYTORBEBENE(LTH L AEHHE
HRHE (BESSED) OFREDZEREMEN A LT,

EE LT, RIEHEREEEORE TIIND AEA BERRAE D IS N B 5T
WA=, NOAEL #5172 E L TWW5 (Cicmanec et al. 1991) .,
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(&%)

7w hDY 2T AR RARREET 2 1~20 mM @ DCA (2 12 H IR L7
in vitro RERIZB W THEKRFEN ORI = ) UMb, = a—1a 0
U7 HRROAGFESENAOND Z Evh, DCAIZ LD KRR ~DEE|C
BIFHIT ) CEEY R EOFERAEDORRE A REL TV HHE L H
% (Felitsyn et al. 2007),

® RESHSAER
a. 28 HEIRESHSER (TVX)

B6C3F,~ 7 A (#f) Z¥iF% DCA (125, 250, 500, 1,000, 2,000 mg/L)
D 28 H BRI EHERT DT,

JFE & O EKFR 728N & O IR M ERE OAR T LA O BT RIXIE & A
L BT, B URMERICHTH0E7 a7 ) oM (IgM) mthwE kG, I8
i~ 7 a7 7 —UOEE, 7T 2 7 0% 7 —HRIEES T 2 FEER AT
BTN T,

EEOIL, KOBEBERIED E L TEHEKFIZAT S DCAIICE FBBREIND
BE. ERITITEEARAENEBCIIAAWEEb D E LTS (NTP 2002),

b. 12:BEKESHER (TVX)

B6C3F: v 7 2 (M, &% 58E 6 L) 123317 5 DCA (0. 500 mg/L: 0, 92 mg/kg
(RE/H) O 12 BREFOKE SRR THONT,
BEHICBOWTHEENEML (p<0.05). AFffat ~DOREOE-NEIER X
Ni-, MiEFoReZEs7 a7 G (IgG) EITEERETHEM L2, KM
RAEBZIIAONT, BEREM (p<0.05) 1% IgGs DA TH LNz, £z, #&
HBREEZBWTIIMEFR YA b A R OERIER 2 v =—FIE ¥ (G-CSF) D
FEREEM U7z (FRHEOREEERL) 130, RO TS —T fifake R
e A "4y (A oF2—aAx (IL) -4, IL-5, 1L-10), A > F—7 =1
VI v~ FERIEREEK 2 0 = — Rl K7 (GM-CSF) \ RIEMY A kA (IL-6,
IL-12. G-CSF) KO\7rEh A VEBENEEICHEM L7 (Cal et al. 2007),

® 45 - HESMHHER
a. 4% - REEHEER (Sv k)

LE 7 v [ (M, & 58 19~21 L) (2175 DCA (B5—D#ER TIiX 0, 900,
1,400, 1,900, 2,400 mg/kg AE/H ., F _ORERTIL 0, 14, 140, 400 mg/kg
mﬁm>@ﬂ%waH@%D&ﬁﬁ%#2Eﬁbmto%&5%( 2D B
7o EMEAT R A # 18 [TR T,

FEMWIZ oW T, 140 mg/kg (KE/ B UL E OB G58E CTH B 7R E R INNH] & ORF
B, MR, PREEOOEAR. 400 me/kg REE/H DL G RE TR & O g B & 0O 1
AN, 1,400 mg/kg A=/ H UL EFRERE TR O b, ERGEEZRBW CIFE%

23



HEOEN (p<0.05) NFED LT, 900 mg/kg (KE/HLL OB ERET—EY 7
D BERZINERFBOIENMNY, 2,400 mg/kg RE/B & 58 C—EYS7- 0 £EFIRIRE
DR NGRS STz, IEER, —EY 720 ERE R OB RBIFET RICEITER
ooz, BEROEREROGEEEIT 400 mg/kg (AE/ B LI R TR
L7, 140 mg/kg RE/H DL B HBE CHGHMR (WIRAIEZR R, IRE) OAF,
400 mg/kg AHE/B UL EFREHTOBOFE (LEFRKRE) 25, 1,400 mg/ke (&
H/ AU LR 5EECHERFENARERFICHEM L7 (Smith et al. 1992 ; EPA
2003 LV EIH),

EPA O WHO Tix, 2o 0RERIZKIT 5 NOAEL %, REW) K VAR
HEONTIUTONTY 14 mgkg (KE/H & LTW5D, ZiuE, 140 mgkg (KE/
H (LOAEL) THEMITIEESMIEH L OgssER, e IRIZ#HGEE O & - D1
MBRHHENTZZ LIZESL bDTHSH (EPA 2003, WHO 2005),

F18 v +EEHRLESEAR

B G8E HEY) A EhY)
2,400 mg/kg A H/H —[§2Y4 7= 0 AT R R o)
1,400 mg/kg {KE/H | BT ST OEEN
Lk
900 mg/kg {A®H/H — — Y 7= 0 BIR% IR S O HN
Lk
400 mg/kg R/ H | BN OVEER O B &5 REE K IR R ORI Lo a7 O HY
Lk o
140 mg/kg (KREE/H | (KBTS, FFlgk, Bk | BiHk WIREMEGR R, IRE) OFEO
oLk (0N 1) PN HEhn
14 mg/kg K5/ H T AR L LR IBIRAND

b. HAEHZHHEE (v )

SD 7 v b (M. *FFEEE 19 T, #&E58E20C) (2¥1F7 5 DCA (0. 300 mg/kg
RE/B) OIR 6~15 B QAR ORERBENMTON T, B L -EwIERT R
319 [ TRT,

DCA#HEIZL Y, —[8472 0 ORRIREEITREA L1z (p<0.05), HH5HEORIR
2. WERIC K 2BE TIXROFRILIA NIRRT, —EYUT72 0 OKEERD
ARER DO mAE, BEFLRERE2N A Lz (p<0.05), Lo>L. BEIEOFEORENEFE CTK
K IREROmFEZ M 1IE L7-HE . *HREEE OERIIALGN T, BILERICS
WTH, BRIBEARETHIET 2 EXBEEE OERIIA OGN 2o T,

EEHOILIZ OBRESRI T DCA NEEEMICIRIRDIROEZELRET 200851
IZEARE T2V, EfERR LT 5 (Warren et al. 2006),

z19 v FRESHEHER
BeGRE I Eh
300 mg/kg A H/H REER D
—EM 72 0 OKEBE K ONRER O RS, B FLREINE O R
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c. 14HMBROKEHE (v )

SD 7 v b (ff, &GRS IL) (28175 DCA (0, 18, 54, 160, 480, 1,440
mg/kg RE/H) © 14 BRERORERBRSITONT-, FREHTRD bN-EME
AT R 23 20 12T,

480 mg/kg R/ H L LG TR AR EORD  E T OIEE K R D%
FEAZRD HT-, 160 mg/kg (AE/H LI EORERE TR E_EEE N OB FE DR
b AR TR ORI, BT RERE K OEENE T OEIE OB R LT, b4
mgkg KE/BU EOBRSHETHRBOENL., BROKAEEENED b
(Linder 1997) .

EPA T3 AR FICESE, ARERDO NOAEL % 18 mg/kg A=HE/H .
LOAEL % 54 mg/kg fRE/H &£ LT\ % (EPA 2005),

£20 Sv k14 BREESESEHR
Bt i
480 mg/kg (RH/HLL | REHE EORERD | RS0 M Ok D AT
160 mg/kg (KH/HELE [ Wi EIRENORE 7B, &R 2 i,
W IHE S R T ORI S

54 mg/kg {KHE/H LA E PERE O, BAROERIRIERR
18 mg/kg K/ H PR L

d. 10ER#RHEAZEOKRSHE (v )

LE 7 v b (I, %% 58 18~19 JL) [Z81F 5 DCA (0, 31.25, 62.5, 125 mg/kg
(RE/H) © 10 HEREAARHIRE O RERBRA Th T, SR TR b -EMERT
RAF 21177,

HHE EERGRECHRERD . BhE - SOk E & & QG E & o s
N, BEGECHEMESTEEOHMN, ORELOREE EEOEXHE & O/
(p<0.05) RAHHiLTz, FHED ERGE CEIE FOLEOHEL (p<0.05),
FEFOEBME~OEE (HS, EfMEE) | R LEOR RO, HEE o
BEENADIL, BAEREH T EAMS FINIIR, B EERD. BEME
HEEHMOBE SN, BEMEBRICETIIA NPT, TREILIEHER
EHETERTLELDOD, MEFHIEEZITZR) -T2 (Toth et al. 1992),

EPA Tid, BRBEEKOREER LEROBEBEEW N FRROEEICE DX,
31.25 mg/kg K E/H 2 &R RO LOAEL & L T\% (EPA 2003).

£21 v 10 EHERMEEEHER

e is i3

125 mg/kg {KH/H HISZRR - FEEEO BRI, FROMME RN, ZRRK
T HEERLD)

62.5 mg/kg (AE/HLL L (ENEER:

ik - T oD FE R EE BN, AP ok A

B RO . K OEEME~DRE K ko
W . PR

31.25 mg/kg (KF/ A LA | AFlERR S SN, e) B M OV HE L (R oD el B i)
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e. IMNARBAREOBRESHR (Sv k) (QESMEMHARI LR UHER)

SD 7 v b (M, &% 58 10 IC) (23815 % DCA (0, 125, 500, 2,000 mg/kg
KE/H) © 3 »»AMEHIRO®RSRBEIMToN, &FREHTRD LN-EE
A B3 22 12”7,

500 mg/kg AE/H UL E O GHEHEOIGERRE ERICEM K OVE kB E ) #l
22X, 2,000 mgkg (KE/HEGEEOLETEE FENA O, 2,000 mg/kg
{RE/B &SRO ORETI, 5 @M ORIERIBZICE LR OFE R OB
DA D AT WED A B R IV 75 B OVFLIR) ~D BT A b 7e - 7= (Katz
et al. 1981),

x22 Sy rIMARMBIESIEHAR

H 5 I
2,000 mg/kg (K H/H N E (BT v M)
500 mg/kg (RHE/H LA E KB ORE B OZENE, &l Bk
125 mg/kg {K#E/H AT L

f. 13 AREHEOKREHER (41 X)

B2 LR (MR, &42 58 3~458) 1235175 DCA (0. 50, 75, 100 mg/kg
RE/H) O 13 EEEHIRE OESHBRN TN, SRR TR b -E T
H23 23 127~ 7,

R EREOETRIN ROZENE N RO (B LEEOEME, 747 4 v Bl
D ZEfa S R NVEREEME O K) NEEIIL., ZNHIZOWTEELITA
ERFH RN TH o2& LTCW5, 5B OEE#AFL, 1 ORI ARITIE
WibL., BFEREEI B EROBFEDA LN (Katz et al. 1981),

EPA TlE. 50 mg/kg K/ H % 438 LOAEL & LC\»% (EPA 2003).,

£23 4 X 13 BMESMESESAER

i i3
50 mg/kg RE/H LA E | AISZHROZENE, WEROZ (K EROZE, 7474 vt
il O ZERAZEPE A R A LA o TR

(%)

in vitro DIRER L LT, TS HD CD-1 ~ 7 AR&HfH L DCA (11,000 pM)
(2 1. 3., 6., 26 KRR L 723 BRI\ T, 6 KL LIRERE CRROEER Y (85
OFRRE PASH A . RIMORTER., WIS OER K, IR DIROFERFE) 2
BEICHEMULE (p<0.05) & OHER VIR 9.5 HD SD 7 v MRAZH§H L 48
REEMREE L 723 BRICEB VT 2,500 uM DL EIRERE CArEs i L7 (3 HILL L)
I, HEROBD, MRBOMREES . EORBEBIEENGEINT L ORE
Nd 5 (Andrew et al. 2004, Hunter et al. 2006),
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@ EERESHHER

DCA @ in vitro fx N in vivo IRERFE R A2 TR 24 L OFE 25 (TR T,

WHO /% DCA OEEFEMEIZHOWT Ema T 2 LixTEirn) L LTng,

—77. TARC X DCA {22\ T Tin vitro X N in vivo TEEEEMENH D | BioEMHEE
AVRREPIEF TS T A0 LRV L LTED, ACGIH & [DCA 1355W\&
BEMENRHAH] L LTWD, EPAIX e L RN ABEEEMPIBE SNES in
vivo BgZ L~V D DCA [ TBIEHm A E L D00 LRV EHERIT 00 %Y L&
25, LVIEHECEBREERH L0 E I MIIRATH S ) EiEim L T\ 5 (ACGIH
2005. TARC 2004, EPA 2003, WHO 2005).

F7o. BEKOHEBRIY OBILEESLREN AMEIZONTO L B 2 —fwmL Tk
DCA DERFHILFHBE TOHHLILDFTHNE D TH D R EEREE %ﬁ
STWaWnWEEbihd LHmEZIIT5 (Richardson et al. 2007),

a. /n vitroiB&

Salmonella typhimurium % FA\ N2 18 IR 220828 Bkl CIEIGMERE R & PRt RN R
FELTERY ., BFERBEIRENE LN TV, M A FVW2 30 DNA E5R
BRCIIEMETH 225, BeMifa s v /- DNABERR (2 2~ N7 vt&A1 . DNA
HEOWrEER) TIIRRETH D, v U R Y oNERIRE T O BIFEERBRG R IR
MEOHE L TFOGEGHEOHREDH O —BEDR R, Fr A =—ZANLAZ—JIEH
Sekfark (CHO) HrEMias AW -k B ERBRIIEETh 5,

=24 DCAD in vitro&ioEMHERFER (EPA 2003 #2 %)

AR O TR FIES kR R {5 EEN. BITH
(A7) (i) (i)
TEPEA | TG
JREAY -
DNA &R | S yyphimurium + — 58.5 ng/mL Ono et al. 1991
B TA1535
(umu AHR)
E. coli — + 500 pg/mL Giller et al. 1997
PQ37 (SOS i)
A7 w7 57— | E coli + + 2,500 pug/mL DeMarini et al. 1994
5 56 kR WP2
HIFZEIRA R | S, typhimurium — — 31,000 pg/mL Waskell, 1978
R TS24 . TA2332 .
TA1950
S. typhimurium — — Fox et al. 1996
TA100 Herbert et al. 1980
Matsuda et al. 1991
+ + 1 pg/mL DeMarini et al. 1994
Giller et al. 1997
100~7,500 pg/mL | Kargalioglu et al.
2002
— + NTP 2007
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S. typhimurium

Fox et al. 1996

TA1535 Herbert et al. 1980
— + NTP 2007
S. typhimurium — — Fox et al. 1996
TA1537. TA1538 Herbert et al. 1980
S. typhimurium — — Fox et al. 1996
TA98 NTP 2007
+ + 1~10 pg/plate Herbert et al. 1980
— + Kargalioglu et al.
2002
S. typhimurium — + Kargalioglu et al.
RSJ100 2002
E. coli — — Fox et al. 1996
WP2uvrA
BEAY -
DNA #H 81 W | =7 2Tl No data — Chang et al. 1992
R 7 v R —
b kU U RIEER —
DNA {53 | CHO Hifa No data — Plewa et al. 2002
iR (24w b
7 vEA)
~ AV T | =R L NEE - — Fox et al. 1996
7+ —~ kR Jlad L5178Y/TK+/-
~URAY 7 | w7 A Y NfEM | No data =+ ZEIRAR L Harrington-Brock et
+—~ R fia L5178Y/TK+/- + e o K B (800 | al. 1998
mg/mL)
— UNETE
Yea R | CHO e — — Fox et al. 1996
+ BtE. — BN £ 5V

b.

in vivo i ER

~ U AR A2 AW/ MERBR TliX, &mHED 3.5 g/, 9 AR5 TV
IARISILT=H, 28 BEEETlIEMETH - 7=, FERICITbN-axAy v T vk
A TiX 28 HREIE G TH DNA #BEMEITRE S o7 (Fuscoe et al. 1996),
Fox 512X %7 v M RHW/IMEGERRIZRETH -7 (Fox et al. 1996), F7-,
NTP CTEfi X7z Tge AC ~7 A (v-H-ras) R ph3 K~V R &G~ T A
IMERBR T HEMELRE SN TWD (NTP 2007), ~VAXIEZT v b&EHAWE
DNA #EERER ClX, B, BEOMRK T AEENRREIN TV,

Big Blue h T AV x=v 7 <7 AOFMKICE T % &5 F22RERRBR T
%, REHAED 3.5 g/l 60 HMHEE T 2/FIIEDEMMPHL LN TNDH, 48
O 10 HAE &G ClIfaEt: Tt - 7= (Leavitt et al. 1997, EPA 2003),
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=25 DCA®D /in vivoBInEMHEEFER (EPA 2003 #THZE)

ﬁ%f%ﬁ x5 R S EFL, FATH
R
/R ~ A (CKRIgim) *+ (3.5¢g/L, 9 HREfKAKFLE) | Fuscoe et al. 1996
— (3.5 g/L, 28 HFHKES)
7 v b (HH) — Fox et al. 1996
Tg AC ~I#EA~ U X | — (26 B EE #lokEE) | NTP 2007
(M)
AAH 7R i EK
p53 (+/-) v A (MEME) | — (26 WREIEOKEE)
AAH MR i EK
B6C3F:1~ v 2 (MrE) | — (K ; 3 0 A#OKRS)
AAH 7R i EK
DNA 5B | ~ 7 A HImER — (3.5 g/L, 28 HIAEK/AKEES:) | Fuscoe et al. 1996
(72X b7 v | ~v ATk, Mg H. | — Chang et al. 1992
1) + —f8im ERmAa
Z v Tl
~ 7 A + Nelson and Bull
7 v Ml + 1988
Nelson et al. 1989
BB THEARER | "o AV 2=y 7~ | + (8.5¢g/L, 60 KAL) | Leavitt et al. 1997
AR 7 A (Big Blue) Il | — (3.5 g/L. 4 - 10 A A
5)
— (1.0 g/L, 4 - 10 - 60 HH [k
KEE5)

B2 S = i SR - L

(3) EbADEE

DCA 1FHEET ¥ F— A BERIFA K OFEM AR IUE O B ORI L L Tff
AIhTwns,

FRMILEET ¥ R— ADIEE AN T DCA (25~50 mgkg (AE/H) #&KE 5
M, B0 XUIREHIRKR S Sh-e Mo WT, EFER (BED 50%). IR
72 (BFEFIEZ 6 22 A UINIZSERICEIE) RIFHEES B #l) KnHbivle, £70,
DCA (25~75 mg/kg {KHE/H) Z# AR OKEGE SN RKELBRT & F— %
DFEH T, MIEF DT I/ HEBEER O (2 £5) 2467 (Stacpoole et al.
1998a. 1998b).

WER IR LB IR IE DI BT DCA (3~4g/H : AE 70 kg ZIKET 5 & 43
~57 mg/kg {KE/HHY) % 6~7 HMRROZEGINTEBEO—EIZ, BOEEFH(E
M. ZEERFIEEORERKT., MEFOLBL T 7 =0, miE= v 27
0 —/UEDOE T, FREEHEN ORI NS Z AU LE S 1R REREDHIIN AN 7 5 7273,
JERIT —REIIC AT HG T d o 72 (Stacpoole et al. 1978)

AR ME DI O 7= DCA (50 mg/kg KHE/H) % 1EMKEE I, £ O%BIO
AN OFTEICH Bz =N a L AT o — /VENEN LT7-7-OFE DCA 25 &N
D&l oT 21 B MEDEGRE R & 5, BEIT 16 MEIZUKOTED > T°& %
FZ, HEBRETCERMEODLT R KT., RS O T XUTER LT
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EAARBEOFH VKT GEALA CERE) 28, £70, EFHC KX 2METREOHADH
PR AR b R OV 4 RS B AR DR E R FE R X FE DB IE RO H Tz, T O#E
2 I NI R EE T IE P 1k 6 A £ 121X[EIE L7z (Stacpoole et al. 1979)

728, WHO Tix, ZIbk NTOMBITIHREZETHIREZIRICL TS
O/t MEM TORE LT A 1213 TR e LTns (WHO 2005),

BT OFREEOHIE L LTI, A3243G BinFAEREZHFT 5 MELAS (X h=
U7 RE, EE, FLEET & R— A IMEEHERFEIE) B3 30 412 DCA (25 mg/kg
KE/F) Z 3ERROHREG LI-EBEAL _ESH 7 7 B ARTIBARZERR ©, i
R (A RRTS OMT REOCRER, maESMTREZE OBRAIER K O a
OV BT E DR (Kaufmann et al. 2006) . o RMEIFRT > R—
ADFEL xR E LT-EFRER (Stacpoole et al. 2006, 2008) ZERH 5,

AFTEBMEICOWTIL, DCA 250 aFfE LA NN U e X &2 N2 L DR O
KIBENHAERFRESCTEN TOREZICRITTEZEIZ OV THZZ AR X o
R— MFERD D, JRIT, KET UV FINO =D KPR R D> & K DOHERE 25
TV AHERIZ 19984 1 A ~2003 4 3 AICEFEL CW=EE» b OEHAER KD
FET AR 48,119 T, BT EIT/KABRHEXIC X D 1998~2002 FFEORIEMD & HE
EINT, EREIIZ 8 ng/L Ll ED DCA 28 /KE=EBH L TWeRHIZBW T,
FENEERIEO U 27 B3R L (Fy Xt 1.28 ; 95%EMHEKX A 1.08~1.51).
R 37T~408D ) 27 WK Toho7- (4 v X 1.27; 95%(EHEKXM 1.02~1.59),
ZORERNGEE HIX, DCAIZ L DB IRFEE ~OFEO IR 37~40 # T
HHZLWRBEND L LTS (Hinckley et al. 2005), /KDIEEFEIKMIC L D
BREE & ATHEMEORBREIC OV TO®R AR E 2k — MIRIZKE~Y T2 —k v
INDOHAIRIZOWT BT T 5725, DCA DR (4 15 pg/L, &K 24 pg/L)
EHARFARE, AR K OVFE & OMICEEEIXA STV ey (Wright et al.
2004),

HFEDE B AN ) NAT T OH LT, 1999~2001 D/, D 7e<
ELIEIRE 5 MAFETHEATEY, ZZTHREL 112 IR OAEIR A HA L7Z 398
Bl (EAEZATH) ORELARZRIC, EFRFENMThi., 26 ORBUTIER
JE % O35 CORKECKEE S TATENZ DWW TERETOA V¥ B o — 03 Efii S
Nz, NIKEZFE > TWDRERIZOWTIE ORI O KE AV TV ZINE L
DCA HZ~ORFEEZHEE LR, EFL R E HIZ 10% L ERFEOKEZI L
T30 ug/L #B 25 DCAIZBEZE SN CW 2, rYRT 1 v 7 [BERoHT 2 v CH
KHERE (4> Xth) . 95%EHEKMZFE LR, FHERER OB ERE
2% 1.99 (95%1E%HIX M 1.05~3.76) THEV A7 L DOEENLLNTZN, Nk
MR U a2 IgETHIET D EAERHEREN 1.45 (95%(5HEXH 0.72~2.91)
L0, BEIIA LN -7 (King et al. 2005),
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2. ERMEAFOFME (X 26-1. 26-2)
(1) EERNATHEHR (IARC)

TN—72B : & NMZH L TRBAMED RSN D D,

TARCIZ, DCAIXZEBRENY) TO+ 57253803 A DFREHL (sufficient evidence) 75 %
HBE NCORNAT —ZIIAR+05THDHE LTS (IARC 2004),

728, TARCIZ19955FE DA Tld b h~DFEBAMED 73 72 3L S T
WeDIZ 7 =73 (B MTRT 2B AMEIZOWTHEETE W) & L TN,
20024EIZDCADT —H D RE L EITV., Z—72BIlthdi=, FriLnwrT—x L L
T. ¥ A (DeAngelo et al. 1999, Pereira 1996, Bull et al. 2002, Schroeder et al.
1997) &7 v I (DeAngelo et al. 1996) % FAU 728Kk G- 3RBR CHIEE 23580 6
Nl Z EBRFEREN TN D (IARC 2004)

(2) FAO/WHO ERIB MiFINMEMEKEE (JECFA)
FHmE L

(3) WHO BR3KKEH A K54 L RURIXE (WHO 2005, 2008, 2011)
WHO BB A K7 1 v OFMEOBEIA T O L 59 T %,
DCA DT v h RO~ 7 A TOEBAMIEIZHOWECHESN TS, BIES
PEICOW T, HICEAR T, BRZHTICET — 2 B8R Ry L EXbh 5,
HED~ T A TOREERAMEICET 57 —4% (DeAngelo et al. 1999) %, DCA
DEN Y A7 DERBITHEMRT 2, DCA (0. 8, 84, 168, 315, 429 mg/kg (AHEH/
H) 12 2 (ERREE ST B6CSF ~ 7 A O RFHERLE B QIR O 54 BEPA -2
F~v—27 R—AY 7 s 7 =7 (version 1.3.1) (24 TiXHTBMDLy ZH#EE L,
1% BsE 71 % AV THEI S U SF 1L, 0.0075 (mg/kg (KE/A)T T 5.,

(%)

b FOKEA 60 kg, 1 BORKEZ 2 L LIRET D &, @BREERERNALY RV
23 104, 105, 106 DA DOEEIKF D DCA EBEIX. £ 400, 40, 4 pg/L
Thd, A KTA MEIE, 105 BEIFREN AU A7 IZRHET 5 40 pg/L THDH, L
ML, KEBUNHBLHE L7354, DCA % 40 ng/L RiICHER 5 Z L3¢
RWEEDbNSTED, A T A EITEERIC 50 pg/L &35,

(4) XERERET H#E) RV EHR X T L (EPA/IRIS)  (EPA 2003)

EPA /IRIS T, (b WE D%, TDICAENS T A ORD & L TEMIEREMN
IMEDTBEHRERAE L TND, Fo, © 9 —FH T, BORAEEIZONT, BRAMES
FIZOWTORBHREZBAL, MBS LT, ROBREICELD U XA 7250 TOIFR
PRt L TV 5,
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@ #0RfD

b 2 A THESEARE (UF) (EEMREK Z M &
(MF) (RfD)
L NN N s NOAEL : 7L 3,000 1 4x103
A XHAMER O &5 LOAEL : 12,5 (10X3X10X3 mg/kg {KEE/
(Cicmanec et al. 1991) mg/kg {KHE/H X3) ** H
ZORBT — A DR F v —7 R=2EE AV TOH L2 iERIT NOAEL/LOAEL % AV 72 4#r & 0 (54
MENEEZ ST,

*E AR 10X fliZE SXLOAEL i 10X AL W E ViR OT — 2 i 3X T — X _X— 2 RE: 3
ZORBITLLS T A &N RRA v FEHWTWD =, [EHEMEIEEVy. LrLe b EA XoRH
FHE LT — 21375 BN BILEMIC L D L ORONREIZ L DL OWEETESL STV,
IEDEFEE TR ZOE DD, T—F_X—2DF@EMTTPEELEZOLND, LIEX Y RD OfFHEEIF
EETHD,

@ AN

a. EMAMSE

EPAIZ.DCANRN/IMETHHZ EamT e hOT—ZF 720 LTW5D,
L L., BRSO EREFEICEBVOT DCA BNENAME TH D LiEwmIT 5
DI IR5 D & 5, M~ T AR OHET ~ NI 2 Il e B AE K OV A
BEOIAEHEIIFEFOICHEETHY . HEKFNTH L, 7y NED~T AT
BT, AR R RE O T AR ~ OB AT TR I D R O 2 B 3R
(LFCA : LIBNTiB R #EED hyperplastic nodules & FEIEN TV 2T R) 23800
L7z, &6, UTOXOI70BE#RIH D,

(a) BME DN D ORERIZENT, BLZREDOHE TCHMEERN—E LT
BEonTnd,

(b) 2 FEOEY) CREBEAEALA —F L T\ D,

(¢) MEBDOFRAEME L EEY7- 0 OEERAMEBICHBCERR DD Z L &
TR AR REIL B B,

(d) FFHRERRIE VN2 2 HEFEME RS D AR R D B | BB I & 0 ZEE O
FFARE R D FAE L TV D EHER S NS, 1EREFER—D2OThoZ &aX
T 28R T — 2 B0,

L7 o> T, DCAIZE MZHHLTRBAMELRH O Z 5 72E (likely to be a
carcinogen in humans) TH5H & LTV 5,

725, EPA 1%, 1996 (2 DCA OFENAMEDFEOEHASIFIZONTHOLE
2—ZNF LT, 2O L E 2—Tld, EPA ORNAMEWE Y 2 7 26+ (1986)
IZPEV, DCA %7 —7" B2 (B MZX L TEBEZLLEBRAMLESLD) ITHFE LT
(EPA 2003) .

b. BOREICLSY RV
EPA IZ, DCA IZ X DBRIFENRAY AT %, NoF~—27 R—RETLEME

5 JFI3C ”apparent development of tumors from more than one hepatic cell line” X ¥ &Gl
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TN EAWTEE L7 BMDLyo 26 BEAAMEEIC L D H#EE Lz, HE-RIGEHMm
X DeAngelo © (1999) |2 X % B6C3F1 ~ 7 A DEKE GRS 1T 2 FFlgiR
i K ORI ORASEE T — X RS X {Thiviz, Z O, & HED &K
RelZilEho 7‘:7’:&5 COEOT =2 EBEANL. FOMOHBICONWTIIY T A
DFREEZFEIZ, b MO L TEEZOICE LW EARELHAEZEH L THY
to%wﬁ% é SEICIAE 1 kg 4720 1 mg OHAEBECTEEICHEZ VRO

LRI OBRFEICEBR L THRADEL AU A7 (8O SF, EmWHD 95%15
FEIRACTHRT) 120.05 L 72 o7z,

ZOEIZHESE, BRAKEZ 70 kg, —HOfKKES 2L EE LT, BEbK
2=y b RY (SEWEE 1 LY7-0 1 ug 0K E2 AEICHT D EBRT
HEEOBBEIERNALYRAY) EEHLIEEZA, 14X106 L/25, /-, ZD
BEICESE BRLZEEIC—TEDENALY AT LUL L R BEE K OEFE %
HHTHE, TROLIIZRS,

<0 SF:  0.05/ (mg/kg A/ H)

s Bk =y FU A7 0 1.4X106/ (ug/L)

BEDYRI LAVIZE T2 KPIRE (95% ERRfE)

URA7 L~b Iy
10 (1,,10,000) 70 pg/L
10 (1,,100,000) 7.0 pg/L
10 (1,1,000,000) 0.7 pg/L

(5) BEH@E

FEREICBIT 2 KEEED LE LOBEOFHMEOMEIILL TO LB Thod (BAE
F1EE 2003),

1995 E@ IARC DA TlZ. DCAIZZA—73 (b FEBAMEWE L L THHE
TE72) ICHEINTWD, Pk 10 FEOATERREFEZES/KET /K E & BN
i%ié:\@nyﬂﬂf IZ DeAngelo & (1996) DHFZFEICEASNT, FFHIREE K O AR iR
DA RGN Z AR . T35 A D NOAEL 1% 3.6 mg/kg AE/H . THEFEIREL
% 1,000 (%ﬁpﬁ#&@@ﬁaﬁ% (2% LT 100, 3EDSANMEDRREM:IC OV T 10) & L,
TDI % 0.0036 mg/kg AE/H & BE I T,

Z D%, DeAngelo HIZX > T, REHEREZHEL L T, T AMED AEKTF
M2 L7oE N e a7 (1999), thic ks e, 1 B6C3Fi~ v A2 (HE&Z
L1 46~88 L) |2, #k/kH @D DCA % 0, 0.05, 0.5, 1.0, 2.0, 3.5 g/ DIRE (£
0. 8, 84, 168, 315, 429 mg/kg {KE/H) T 90~100 @M 5 . FFHliasE D
23 1.0 g/lL I EOBIZE W THREICROD biL, ZORERIIZNEIL., T1% (168
mg/kg AE/HE) . 95% (315 mg/kg (AE/HRE) . 100% (429 mg/kg AEH/HE)
Thol-, BWEERT L OEOEIIEREH CHERTFHICEEIZHEML, Z0K
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£ 0, 8, 84, 168, 315, 429 mg/kg {KH/H TENE4 0.28, 0.68, 1.29, 2.47,
2.90 Tholz, £z, AEDO~ILA XV — L OMEIEIIIEE G & IXBRN A &
EZ BT, ZORBRIZB W T FFRBAMIZRT D NOAEL 135 50TV 720,

IR, BNAMEA =L L LT, BEHEEEOEEIZOWNT, BRERTIL,
TR ENEBIN TV 72V, BN > T25Hli 21T 2 B, Bia 5
EWND DL EREL CEHMEEOEELZITH) Z & B@EUIThLH EEX NS,

L7c73- T, DeAngelo & (1999) DO#REA, L0 AEMBEMT 21T 5> DIZE L
TWb EEZBIL, ZOWEHITESLS 105 BAALY A7 Y45 VSD X 1.43
uglkg (KE/B L HEIND,

AES0kg Dt F231 H 2L EIRET 5 &, #FHlfEIL 0.04 mg/L (=0.03575
mg/L) EtFtEINS,

< 26-1 EPAIZK S DCAD TDIERIZK DY) A &

AL NOAEL LOAEL T fie%fe%k TDI
(mg/kg (A HE/H) (ng/kg RE/H)
EPA/IRIS A X® 90 AR A#HL — 12.5 UF:3,000 4
(2003) A BR (Cicmanec et al. 10(fA & 72 ) x 3(7&
1991) (2RI DHE., K #) X 10(LOAEL
fibd, Tl oD I 22 ) X 3(EEL Y

HOWRBROTF — X
FER)X 3 (F—%
R—=2ARE)

F26-2 ETIVIMEERICK DBRIENA Y RV OFEEH T

WHO/DWGL

YRZLAUL R (ug/l) AR (uglkg BRE/H)

% 4 iR (2011)

~ U ADHKELE (DeAngelo

etal. 1999) |Z$31) B HED TN 10 40 1.3°
¥ei N OV
EPA/IRIS (2003) _ _
~ U ZADEHKEL (DeAngelo 104 (1,710,000) 70
etal. 1999) 2B SHEOHFHMAL | 105 (1,7100,000) 7.0
# B ORI 10 (1,71,000,000) 0.7

7kiE/K (2003)

~ 7 A (DeAngelo etal. 1999) (Z 105 40 1.4b
BT LR A

a pR AR 60kg. 1 A Off/kE% 2L LE L. SF : 7.50 X 103/(mg/kg K&/ R 6 AEZ R,
b AR 50kg. 1 HOMUKEZ 2L & E,
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3. BERKR

Rk 21 FEEDOKEMFHIR

EHEIZBIT D

D 80%iB1E 90% LA T OEFTH 1 4

B) Thoi,

EJR

K1

BWTIL, [FEEIC

(7% DCA O/KEKDHEHRI (£ 27) 76, &l

Flid> o 72738,

BEEITHD & FAKICBW T, KEEKE E%E (0.04 mg/L)
1ZEAEDN 10%LLT (240/291 Hi

90%jR1E 100% LL T ORI 2 EETd - 7253,
EAENN10%LLT (4,436/5,804 #i5) Th o7,

27 KEKTOHERRE (BERKEHS 2009)
FEYEEI )P 5 R &

i 90%
K 10051 | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | i | ;500
| KIERER | BIE T | | s |l | | B | B | Bl | 100 P

Ji 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | %LA

7K Hh K DN [ UF | B | B | BR[| BUF | B | R T
0.004 | 0.008 | 0.012 | 0.016 | 0.020 | 0.024 | 0.028 | 0.032 | 0.036 | 0.040 | 0.041
D (mg/L) | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/L
ll L) L) L) L) L) L) L) L) L) )~
S0 291 240 39 6 2 1 2 0 0 1 0 0
FiK 75 75 0 0 0 0 0 0 0 0 0 0
| & A WE 16 16 0 0 0 0 0 0 0 0 0 0
k| HEF K 61 61 0 0 0 0 0 0 0 0 0 0
Z D 139 88 39 6 2 1 2 0 0 1 0 0
2fk 5,8046 | 4,4360 | 7980 | 3200 | 132 63 23 13 15 2 2 0
WS 1,051 551 | 273| 125 56 22 10 5 7 1 1 0
AN 281 128 64 35 18 13 6 7 8 1 1 0
k| H1FAK 3,101 | 2,818 | 193 56 21 11 2 0 0 0 0 0
ZDh 1,361 933 | 266| 102 37 17 5 1 0 0 0 0
(SFpk 21 A2 BE ARG 5L

. BREREeETHE

DCA X, EBREMWICEBW T, FEEP AT L LT, IR OCRBEA~DZENFE

DHEN TSR,
HIX A BTV,

R ANMEC AN T, FHEBORARERNNT v RO~ 7 A0
O HRBCALNT, £, BMEFRE~Y 2T
AR R HNTZ, £ R TOREPBA

T3 723 A
N—7"B2, ACGIH IZ A3 2L T\ 5,

Erat

(R LTI

bk CIIATEEME

O FifiK, FLWIE, #FK TOMmOE

RGO F E R,
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At BREICHEDR 5 3,

PEDOFFLAE N TS & LT, TIARC (37 /v—

HAKERZ (2009)

(CBIT DGR B D b DD DCA BREE L DF

T D ORE
B 58 0% 553 8x C At F IRAE O
BT 57 —Z 370y, EBREIC O

7 2B, EPA |37

BB A O TR IRZERA ERER TG L REO®ME L H Y |

D




BHRMEO S HEmIIEONL TRV, Fio, BEMEEZ AW BETFRARZRERR T
HERDERDHRE SN TS, invivo BERICEWT, ~ U ZA/NERER CIE5EED
WEN—2H L0, FRIATRbI =2 Ay b7 w4 ToO DNA #BIEEIIRE S
TV, O~ T AR T v MZBITH/MERBR IRt EfEIL TS, T
YAV =y 7= AFROBILTFRERERREB TIL, REHET 60 @K S5 L
BEICTRWVEIAEO L TWAHD, 4 KON 10 @8H&R G CIFEARLRITBRH I L Twn
7RV,

PLEX Y DCAIFRNAMEEZRT Z 0D, IERND AT EEBDAEOTHFIZTON
T2 75 Z & & LTz, 72, DCA ORN AT 2 BIEEMEOE 5 I3 HE -
EBZ BV, BRAMEIZONTIL, TDI OEH & TEEET M LB NRAY 27
MO S A E LT, 7B, DCADOt FaExEE LI-MRIIBEBONTEY ., £7-.
HAERISERORFHIAWS Z ENFIRER E FOH RN b REHmIZHE W
TIL, BWRBOFERICE S Z ENFEUITH S LI LT,

RN ABEICE L T, £ 06150172 NOAEL OF/MEIX, =7 2D 60
IOk GRBRICBIT AFEEEINCE S 7.6 mgkg (KE/H CTh 505, HEEDOH
FBIEHSEETHL AR H V| FERED AT TDI BHE DR & 325 DIy
b, —FH, A XD 90 HEREOEEGRERIZK T 2RO FHREREMN,
BEMHFEIZOWT, LOAEL 12.56 mgkg AE/APHMEINTWDH, £Z T, Z0D
LOAEL ZAR#LIZ AR SEAR %L 1,000 (FEZE 10, fEAZ 10, a4 HIERER X O LOAEL
ffEf 10) Z@H LT, DCA OIERDAFEIEICEST % TDI 1% 12.5 pglkg (KE/H & 72
-7,

BMNAEICE LT, ROEVABTEDAEENRD LNZRABRIT, <7 AD 90
~100 HEEBHEHRBR CTH D . 8 mg/kg KRE/H LL B 5 CHHIRE S/ A IR AE
RAEBHEOEMN S D LD EEZT-, LR -T, ARBRICESEFv—7 F—
AEIZ L VRN AMEOFEMZIT S Z L@ TH D LI Lz,

Ny F=w—7 R=REOBRAIZETZY | =7 A0 90~100 @& &R MERER 23 1)
HIEBERAMEE DT — 2|2 B L. EPA (2003) [ZF0&E S 4u7- FFRESE S iR
FEDFAFEICRET D HERIGT —ZICESZFHMIZTo> 2 & & L,

AR DFE R % EPA @ Benchmark Dose Software (ver 2.1.2) ® Gamma, Logistic,
LogLogistic, Logprobit, Multistage, Multistage-Cancer, Probit, Weibull &
Quantal-Linear D&E 7 /LA HAWTHT LI ZA G LICET /LD HH BMDLy
D7 4 w7 4> 7 K<, Akaike’s Information Criterion (AIC) 2ME< ., &b
f&v» BMDLyy # & H L 7= ® X Multistage &7 /L (Restrict Betas >=0) & O
Multistage-Cancer €7 /L CéH Y .BMDL1o (W T H 12.9 mg/kg RE/H ThHh o7z,
TDI OEHIZOWTIE, 2 BMDLi & NiEFEMRE 1,000 (FEZE 10, {E{AZE 10, %
DA 10) TErRLT: 12.9 pg/kg RE/H %2 DCA OFENAMEICEITH TDI & L, £
7= BEET LB N VY A7 FIZOWTIZ, 2@ BMDLyo 2 HES & LTE
MOMEEZITH) ZEICEVEH LN A2=y FU A7 (SF;{AE 1kg 4729 1 mg/
HOMETHEREICOL Y RARE LTSGR OBREBEICER L THRANELD U X
7) 1% 7.8X103/(mg/kg (KE/H) L RFED HiLiz,
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PLE, DCADOIERNAFHELTRIE L LIHEOTDI 2125 nglkg RE/H, HEBA
MATEIR L L7236 OTDIZ12.9 pg/kghE/H, ¥ A2=> MY X7 %#7.8X103

I(mg/kg AE/H)ERE Lz,

@RV AFMEIEIE L LIS EOTDI

TDI 12.5 pg/kg 1A=E/H

(TDI FRERHL)
(BiE)

(D)

(&E5751E)

(LOAEL S ERHLAT )
(LOAEL)

(RS

@V MEETRIRE L LSS

TDI 12.9 pg/kg K=/ H
(TDI FXEMRIL)
(ETE)
€:113))

(B5HE)

(F% EARHALFT R.)
(BMDLio)

(N HEFELRED

QXN AEZIEREL LIZHE

M rEE R

A X

90 H &

Boks

FFlg O R faZEia s, BRAMS

12.5 mg/kg {KE/H

1,000 (F£7£10, fE{x2£10, HAMEEERER & OLOAEL
fEFH10)

DOTDI

& MR

<A

90~ 1003 ]

Bk 5-

FHE AR e S TR R R A oD 58 AR A BE D HE NS
12.9 mg/kglAE/H

1,000 (f&Ez=10, fE{AZE10, 325 ANMEL0)

RETVIEESAN B/

ERAr=y N R7 : [{KE1kg H¥7-9 Img/B OHE TEIREICHO D RO EE

LTS E DN X 7]
(FXEARIL)

(EhmiE)

(HAR)

(B 5 H51%)

(FX EARHLAT )

(D RZ7 L)L EERE)

(%]

7.8%103/(mg/kg AE/H)

18 2 AR

<A

90~ 100 [

kB 5-

PR B ges S U T B BRI 0D 8 AR A B D B N
104, 103, 106(ZfEY HEBIEIT,

%13, 1.3. 0.13 pug/kg KE/H,

AGEKGEMEED LR TH HEE0.04 mg/LOKZAESOkgD AN 1HHS7-02 L
BARLIEGAIC, 1HY 720 REL kgDEREIX, 1.6 ngkglfE/H TH D, ZOfE
1%, FERDAFEMEATERE L L7=TDI 12.5 ngkg E/H KON AMELZIEE L L
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TDI 12.9 pg/kg{RE/BH D83 D1 TH %,
Fo, ERAZ=y PR ERWEZEE, 105 BRAY A7 LAULD|TAEY S
LB EL.3 ng/kgRE/H D12 ThH 5,

DWHO fEIKKEH A RTA ATBNT, 105 FEARA Y X 7 ITHY T 5 80BkK H o #  % 4
HWULES L~UL (life time excess cancer risk) &L T\ 5,
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# 28 HHBRICH (TS NOAEL ¥

Y fd - T RKRA B NOAEL | LOAEL
EN R iR it (mg/kg KE/H) (mg/kg (mg/kg k=3
I EEE KE/H) | (KHE/H)
~ A 14 H MK | AFEEREMN, FHEEOE | 75[E]3%1
B6C3F; 5 K. BRFEMHEEESE (250)
M 12
~ A 3 A, 10 M | fFEEHM (125) 25(E] 125[E]
B6C3F; RIEOK e 5
i3
Z v b 8 W[/ Wi | ATRE (16) 16[E]
F344, LE | ks
7 9~18
AN 3 2> H [HIBEEIRE | AN E A R A ME o 125[W]
SD mES RS ZEfAZVE, 1 O IR
MEHESS 10 R (125)
A X 90 HAW 7 & | IFME X E&#MN, 5 12.5[A,E] | EPA/IRIS
v—s | uROfs P&, PRt oD Il e 22 e 22 Y qn]
HERER 5 P A BERRAE D 22 2 RfD HiHH
P, KR OZNE (12.5) WS
ni-r —
X,
~ A 60 W], 75 # | FFExHE &R (77) FEREIEE
B6C3F: ARk $¢ - FPiEE (BRAE+HE) % | RS
1 50 AEBERE &R AE S O | 7.6[A]
i (410)
~ R 90~ 100 Ik | & 1424 7= » o FFHIIE | FEREEME WHO.
B6C3F; A5 FEAETEENN . FERARAE S | RS EPA(RIS)
I 46~171 VI TR A R o 3 AR 8E | 84[Al DFEDS A
JEEH (8) FEA A
fretE (168) HALE-T
— y R
~ R 51 F[#]/82 WM | b i I e OVAE 21T
B6C3F; K G- Ffm D (115)
It 40~90
~ A 52 @ MoK B | T I 95 36 A= 4 EE B
B6C3F: 5. (0.5 g/L))
1 20
~ A 104 oK | REHMEORD | FFH
B6C3F: 5. FEE BN, AFERE O
It 25 AR K OMEARY 7=
D RS (438)
1] ~ A 26 W[H, /41 B | MEGE 3 - MR RIE O 1Y
. Tg. AC -~ | MfkKk& 5 o (#E 150), FFHEREZE
IS faZs P Bahn, HUIR RIE
MERE 10~ R D20 (i 75)
15
~ A 26 WfH, 41 @ | FRHIRREESE, FFRIEZe
ps3~T | | AR G- faZe (i 80)
KAH
Wik 10~
15
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% | BhofE - T RRA vk NOAEL | LOAEL
| R M - PR (mg/kg {KEE/H) (mgl/kg (mg/kg ik
fulzbeekiss KE/H) | KE/A)
1] Zv h 100 JE[H, 103 | FEEE SN, IFIEEH | — M aEr; | —
g. F344 AEgKEE | (40.2) 3.6[E] 40.2[E]
60
%o Z v b iR 6~15 H | #Hihy; HEh; HEhw;
a. LE DOFE A5 (REE IS, APl - & | 14[E,W] 140[E,W]
it 19~21 ik « M ORESR (140) | FAETM: | AT
IREhY - TRk O A | 14[E,W] 140[E,W]
i (140)
* A FiE 6~15 H | KWEin
b. SD O gR R OB | (RERD, —E4S720 0
Mt 19~20 | 5 K i PR B OVAR BR 0D T A
K OVl 7L R8T B oD sk A0
(300)
AN 14 B O | P OEN, BB OK 4 | 18[E] 54[E]
c. SD 5. RIERL (54)
HE 8
S 7 v bk 10 [ SRERE | BN - R B RO R 31.25[E]
d. LE M5 > (31.25)
HE 18~19
£ 7w b 3 2 H EIsRHIRE | HE K B oM, KR
e. SD A#eh RS DRENIEN OIS
HEHES 10 (500)
ZR £ X 13 B SR AR | M AISZIR O ZENG . KL 50(E]
f. v—2 RES S5 BDOEME, 94T 4 vt
eSS 3~ AR O 72l 2t ARk
4 EoRa Rk (50)

iR P N S 7

[A] : %% . [El : EPA. [W]: WHO

%1 ; ACGIH (2005) (%, #7225 FIETKIFRENL OS5 E%2HE L, NOAEL % 60 mg/kg (A&E/H & LT\5,

40

ABPERIE R OGN AVERRBR, AR RS - AR




A EEP TEALEBSICTOVWTIERICES o F

ACGIH KEEEFEFHMAFZSE
BMDLio 10% DEEIZxtT H X TF~—7 AED 95%(5 4 T RIE
CHO F ¥ A =— AN LA Z—JRERH ARk
DCA /A= a1 i

EPA KEREIRET

F344 7 >~ b Fischer344 7 v I

G-CSF FERLER = 1 = — IR R+
GM-CSF FERIBREEER =1 1 = — B R+
GSTZ TIETF v SEBEER-E—XF
IARC BN AT ZERSER

IL A F—uaAfFx

IRIS e U ATIFHRS AT L

IgG a7y G

LDso B E

LDH FLEAM K SR EESR

LE 7 v & Long-Evans 7 >~ h

NOAEL EEtE

PBPK €7 /v AHFRIFEWEREE TV

RfD ZHRHE

SD 7 v k Sprague-Dawley 7 v

SF Au—77 77— (EFMERED)
TCA N7 = =4 1(F17:3

TDI M — HERE
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