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KEBIZE VG SN D KOKEREEOHKE IR LILFWEE LT, V7 a iR
(DCA) @ﬁm@%?’é@snﬁﬁﬁ%ffo 710

P W B EGREE 1X, SEEERER (U X Ty FEOTHE) | otk
R (U R, Ty FEROA X)), BUEERERBRE ORNAMERR (v 2K
v M) MREEERER (7 v MO X) | sEEERR (w0 ) A - AR
B (7 v P RO X)), BEEERBREORGET NOEFRERERTH D,

DCA 1%, FEBREMWIZIBW T, IERD AL LT, FITHEL UFEIA~DORENGR
HDHITWDN, b b TIRAEFEFEMEICET 2N H 5 DD DCA MBEE L DR
WIS TRV, LLZRRN S, BERANEICOWT, B ASEERINNS
v RO~ 2B 28HOR OB GERBR TAO N0, FERNABIEEFEN A
PO IFIZHOWTERMEEITY Z & & L=, £7-, BiEEERRIcBWT, B LM
EREONTE LT ELBEEICRIBIFLI COHWIXREETH D Z LD  DCA DX
DA T D BEEEOREGIIRNMIEL B 2 bl iod, BN AMEOTHmIZ OV T
IZ. TDI OB HICHFETHEIRET M LD HEB ALY R 7 3l 2 Ehii L 7=,

DCA DIEREN AT O T, A XD 90 H B 1 & G5 BR 1231 2 fFlig oo T4
JaZefaZett:, R OEMEENALNTZRERT — 2 06| f/h#EttERE (LOAEL) 13125
mg/kg KE/H L 720 . RHEFHARE 1,000 (FEZE 10, fEAZE 10, dadEaMEER & O
LOAEL i/ 10) TRrL 7z 12.5 ng/kg K/ H ZiS—HERE (TDD & L,

DCA DIEN NN TIE, ~ 7 A DR OB 53R BRI 35 1T 2 R 3 g
JEORAMEICETIHENGST —Z k3%, RUF~v—FV FR—RY T T =T
(Ver 2.1.2) @ Multistage 7 /L (Restrict Betas >= 0) A& " Multistage-Cancer
EFAEHWTCEB LR Fv—27 R—20D 95%(EME FIEE (BMDLwo) 1% 12.9
mg/kg KE/H L7272, TDI OEHICHOWTIL, Z® BMDLio & i 34%2%% 1,000
(FEZ= 10, fEIAZE 10, FAME 10) TER L7z 12.9 pglkg RE/H 23803 AMEICEE T
HTDI & L7z, 7z, HEETNVITE AR NBA Y A 7FHMIC OV TIE, 2@ BMDLio
ZHRFEEE L THEIMEZIT) ZEICLVER LN A=y R AT (R m~7°
75727 H%— (SF) ; AHE 1kg 4729 1 mg/HOHAETEIEICOIZ YV RAORE L%

IZZ DIRBICER L TRANEL DY 227) % 7.8X103/(mg/kg (K&E/H) & LT~



I. FMEREMEOHME
1. &R

DCA 72 E D ~a 7 ALERERA I /KRR 2B CKEJFUK R OB E 0 R 55
K OVHEARD (ER) ENEOL ARSI HBERIERMED—>Th b (JEASH
4 2003),

2. —#4
v v FER

3. %4
IUPAC
M4 . 7 g apig
#i4, : 2,2-dichloroacetic acid
CAS No. : 79-43-6

4. HFK
C2H2Cl:02 / CHC1:COOH

5. 7FR
128.9

6. WEX
Cl

I
Cl—CH—CO:H

7. PEEMHER
WERPER - FR D & 5 I DRI
et (°C) 1 194
mha (C) : 1385
E (k=1) : 1.56
IK~DOERRNE - IR 5
KAV & 7 —nkdtRE (log Pow) @ 0.92
FKZE 19 Pa (20°0)
T ofh FEXIAKEE (225=1)) : 4.4

8. B{THRHIE
(1) ERPOHRFIESE
AKEEHEME (mg/L) : 0.04



(2) BYIEEFOKEREBIEIHA F5M U1E
WHO (mg/L) : 0.05 (&5 4 hi)
EU (mg/L) : 72 L
EPA (mg/L) : /v WA 5 WE oFn & L T 0.06 (Maximum Contaminant Level)
RRINKRSE A T4 272 L

I REEICRIMROBE

WHO EKEVKKE T A K74 2 EPA/ A Y AZEMRT AT 4 (IRIS) DU A |
[EBE2S SRR (TARC) O/ 77 7, KEFEEEAFEMESE (ACGIH) O
EBELIC, BT A BRI ERE L2 (ACGIH 2005, TARC 2004,
EPA 2003, 2005, WHO 2005, 2011),

1. SHICETIHFENAR
(1) KNEHRE
D Wi
DCA %, 7 v b O~ 7 A TIXELE D5 (James et al. 1998, Stacpoole 1987,

Schultzetal. 1999), b F TIIHEA K OREEZ O EH L O 6 S (Kim and Weisel
1998, Stacpoole et al. 1998a) BRI S AV THMHFIZAD Z ERWME SN TEY
il Z 1IXZEMERF D B R TR O ¥ 54% 156~30 0TIt DCAJRE N B — 7 (23T
% (Stacpoole et al. 1998a) .

@ %%

DCA 1%, JHNHFIg & FNZ oA L, = Dk, Dz iZ A7 %5 (James et al.
1998, Evans 1982),

14C Tk L 7= DCA (50 mg/kg 1K) & HEIRE &G L7297 » MZBW T,
BEHENE (BRS-BICT 58—k b TER) 1IHA (11.9%). IFlE (6.19%) .
THILE (8.74%) . BN (3.87%) M UVEig (0.53%) (Z34f L. I, s, Lok,
FJ& . B B il REELAE 2 O OFERRIC X, G- B D 9.46% 3MF1E L T = (James
et al. 1998),

14C THEFE L7- DCA (28.2 1) 282 mglkg KEH) Za@flkA&SE L7-F v MC
BWT, #5 48 BRI O T Ic R 5 ED4 36.4 Y 26.2% 03 (FE L T iz, i
RIGHFR O TR (4.9~7.9%) . iR (4.56~9.9%). KE (3.3~4.5%). I
W (1.4~2.6%). 5 (1.0~1.7%) ODNEIZEFHEMENTR A2 b vz, 5 48 KR
%, B, MENA. B, ORE. ML MR, OB, K. RS Ot ORI O BUREE
X, BEED 1~2%ThH -7~ (Lin et al. 1993),

DCA 1%, #lIfRZ 5 17 TR 2 #iE LTS5 (Smith et al. 1992; EPA 2003
X5,

@ K8 - Bt



DCA OREHHE 2= X~ T,

DCA /L, BTSN TT VAR NERL R TO%, LI Ty = VERIE
2725, TNOOWEITRTICHRE S NG, /o, ZOT NI F A ARFEO#ER
JFEAE NI T NEF A Stagledi-¥—4% (GSTZ) (X v nsg 2 &3
SN TS (Tongetal. 1998a, 1998b), ZDiEny, 7 U AFI WX, 7 /K&
RO E D 7 S RO S EIR L R 0 FO— T R R I A
S, MR E L CHREE LD (James et al. 1998, Stacpoole 1989, Stacpoole et al.
1998a).

DCA%Z T v b A XKt MIHEEFERNKEE L B ciitf s U7 2 o 212
PR BN A LN Z 006, EiRE TR X 2 23 B & 72
5HZ EnmEEing: (Lukas et al. 1980), kA S 2 20 4412 13C T L7
DCA (2.5 pg/kg FHE) R HO#&F5 L-ABRicB T, i DCA 135 30 7514
ICE— 72 LT, HERE TIECMTHET 28, &5 2#k L7254 (5.
15 HRED IZIZZ U7 7 ZAHENELS 725 Z L RHE ST 5 (Jia et al. 2006) ,
T har KU T VOEEIC DCA (12.5~25 mg/kg (KH) ZfkGnic oy (2
[Bl/H) L7236 ORI 11 K & s S v T % (Barshop et al. 2004), &
72. DCA ZFHHcHERE- L7=7 v FTiZ DCA DI )6 OIS ERIE L= & D
WERH Y DCA BAENZORBMZLET 2 Z L 0RE S 7z (James et al. 1997),
It Sprague-Dawley (SD) 7 v MZ#iF 5 DCA (0.0025, 0.25, 50 mg/kg AR/
H) © 12 BERSKE 58 BT, GSTZ OIEHECH v /X 7 BE B B A7
DLz EDHESLH S (Guo et al. 2006),

I bz R T7HEEIZDCA (25 mglkg (AHE/H) % 6 2> H RO &G L7k
BHDHVNET » M DCA (50 mglkg (RE/H) % 5 H MsRHIRE 0% 5 U7-ikBR <,
- BEMEEIZIIEN S D7 U T T o 20k, AR ok, FRRHEHE
D PR PO I B T= Z & 25  DCA DARKN TORH R ORI B THE
- BEDNEE K ChLREMELZ R L-HE 5 (Shroads et al. 2008).,
B6C3F; ~ 7 A2 8 a6 2 @M., Xk 4 @S 56 #E. DCA (2g/L) %K
KRG L7212 DCA ZFRIRINER 5 U CHL 2 2 3~ 7= Br T, piiE Tl IRRE
WZHEARTIAHRENE L 7 U T 7 ADBIINHE LT, & TIEALNR D)o
7= (Schultz et al. 2002), F7= Z OFER CTlL, UK G&IZERE L 72 I baim g
SEICHETH~Y VA NT & NEfiEA Y AT —8 (GSTZ ©O—>, v Rt
THEERM X 2T 58EK) OEMEN, 10 B0~ v X TiXE L7223 60 Hiid~
T ATIEBAED A N2 E b mEINTWVD,

t MZDCA (50 mg/kg (AH) % B[R O G L7-mBhC. RE(LAED R PR

(8 FFfi#%) TR TEZLH2RETH Y, BRI RITETOWEBRE CREED 1%

1)

T haRUTH; MROFPTCZRAXF—E/EYVHT@HEELTWDEI b R 7 OMER

KFT2ZEICLoT, FITOE, B, WMeSICBE 24T 55, BT <EWVRBEL &
T, Bz Ko TRENPME T 572, SEIERIEREZBLT (#EREHRE ¥ —F—L3—
Y (http://www.nanbyou.or.jp/entry/194) £ 9),



A FToHh-7- (Lukasetal. 1980, WHO 2005), — 5. mH&E® DCA # {E#E5
L727 v b TIERE O PEE DS Zr 5 7172 (Cornett et al. 1999, Gonzalez-Leon et al.
1997), MC THE#k L7- DCA (28.2. 282 mg/kg AH) ZMHliRo&xS5 L=T v b
IZBWT, T bRFE & L TIER bR SN D EIE 14 34.4, 25.0% & EHER
HHEECHRD . IRPPEM &34 12.7, 835.2%., #PPEHEITA 0.8, 2.0% & s HER
HEETHEMLIZEo®RELH S (Lin et al. 1993),

DCA #HEFIRNE LG L7727 » b (100 rng/kg KE), 4 X (100 mg/kg AH)
Ot b (10 mg/kg K X 20 mg/kg (RE) (2351) 2 BULA Y O i 4 35 -8
IXFNE 2.97, 20.8 K r0.43 FFEICTH Y | DCA (100 mg/kg fAH) @ H[AIEFk
NG RBRICHBITHA X 25 OMPE— 7 EEIZT v O 2% Th -7~ (Lukas
et al. 1980),

BE 84 DRT T 4 712 DCA k&5 L, BEBM 5 512 183C THEH
L7- DCA Z#WrA#EE LTl o 120/13C JEE A RIE L, EyEhE (PK) €5
N RWTAEFRIRIARZHEE L2 BRIC VT, DCA OAY IR HZRIT 27
~100% EEHANZEDBREWZ LRSIz, £/, £Di% DCA (0.02 pgkg A/
H) % 14 HEWOKEREG L2 2 A, IS ML 0 s B < Ha B &
RS- (Schultz et al. 2006),

AK'E oA EEYEE (PBPK) €7 /L2 DWW T, Jewu%ﬁﬁb\ﬂ%%ﬁ L
TPl MR o DCAJREE S . v~V AKX TOYT v b 14 H HIEOKE 53 BRI
EHNE & 2 L7elmE 3 H 5 (Keys et al. 2004), £72. & s PBPK D&?f/l/a:ivs
WCE AR TIE GSTZ 20 LI-UE O LER, (KHAETIE DCA gy v 78
EDORERMNEERKTTHY ., BT AFHEND 0.5 nglkg INE/HFEE OBUKRETEIC
£ D IFlg GSTZ iEME~DO B IIEF I IREN &b s Z & 2k Lz#iE (Liet
al. 2008) HH 5, Li 5 (2008) 1%, EPA (2003) 2333 A2 IV 7= DeAngelo
5 (1999) O~ v AfFMfaE T —4 (ROokes) 1283< 10%BREFHENBAY A7
5 2.1 mg/kg KE/H Db MNEMAEL, PBPK €5 /L% T 0.1 mg/kg {K8H/H
EHEE L. ZAUTKRE 70 kg, 2 L/H OHUKEZRE L7256 3.5 mg/L/H @ DCA #£
BUCHEY 45 L8 LT\ 5 (Lietal. 2008),

10



o] Cl (o]
7 I 4
Cl—C—¢C H—*—CI—(I.':—C\
™~
H o- H o-
Monochloroacetate Dichloroacetate
GSH
r
0] (0] o
[ X / NADH+H' NAD X Vs
C—C — A __ C—C
/ N Ve k"
OH HO o-
Glyoxylate Glycolate
F
8] Alani
0\ . lanine
C—CH~S$—Ch;~C FAD
6/ C Pyruvate
Thiodiacetate FADH,
Q (o] NH,* o]
® C/} !3 C’//
c— H— C—
/ \ I
- o- H o
Oxalate Glycine

TH
CO,+NH,~

5, 10-Methylene THF

H O
| V4
—C—C
| &
H o
Serine

HO—

H
I
C
|
H

DCA DX HH#ERE (EPA 2003) ([REEMDFE FELH)

(2) EBRIME~DEE
D SHSEHER
DCA 13 2z ClIRE 2 R Z 1 THkim L T HmEE2 A L 508 R IOEETOR
PEEEMEILIR < 220y (ACGIH 2005) , #% 1 -4E st & (LDso) 13~ 7 A T 5,520 mg/kg
{KE (Woodard et al. 1941), 7 v T 2,820 mg/kg /K& (Smyth et al. 1951) X°
4,480 mg/kg AT (Woodard et al. 1941) TH U | #F LDso (7 % F T 0.51 mL/kg
(%) 795 mg/kg KHEH) TH D (Smythetal. 1951), 723, DCA 1T JE K QMR IZ %t
L CHRWRIIESME R O BN H 5 (ACGIH 2005),

@ HIASHEER
a. 4 HMESYSHESEER (TVR)
B6C3F1~ 7 A (., K& 58#F 12 8) (28175 DCA (0, 300, 1,000, 2,000
mg/L ; 0. 75. 250, 500 mg/kg {KE/H ; EPA #a%% (1988, 2005)) @ 14 HIH

11



OKBEGRER DN TN, FEGHETRO b m I LA £ 1 IR T,

250 mg/kg A/ H UL EOF G CHERORGFFMIAEREMNA LN, F
7=, 250 mg/kg K/ H UL EOFGRHETITAFIEAR K M OBR /I MEEEIE N 7 5 4172

(Sanchez and Bull 1990) ,

EPA |%, IFEEHEMEZHEEL LT, TofRickSx#EHEE (NOAEL) %
75 mg/kg fKE/H & LTWw5b (EPA2003), ¥£7-. ACGIH (2005) Cii&5E%
OKBE GRS 60, 200, 400 mg/kg (AHE/H E#% L, NOAEL % 60 mg/kg
KE/H & LTW5,

x£1 vOX 14 BEBEZEEEHER

BHRE JAi3
1,000 mg/L UL E FFEE &R, FRMIREIE R, BRBMEEAE
(250 (200) mg/kg (AHE/H)
300 mg/L AT R 72 L
(75 (60) mg/kg (AH/H)

b. 3INIF1GEMESIMSHHEE (THX)

B6C3F,~ v A () (2815 5DCA (0, 100, 500, 2,000 mg/L : 0, 25, 125,
500 mg/kgiAH/H ; EPA#A% (EPA 1988, 2005) ) 3 [ %1058 Bk Ak #%
HilBrRstThohiz, BEGHE TR b B A K27,

W OG- T, Tl O M K OFE %} 8 O i BRI 2281723125 mg/kgik
H/ AL EO®EERETEIZE SN, £72. acyl-CoA oxidaseDIETEDHE A, 500
mg/kgRE/H&EGRET3EMIZH720 . 25 1125 mg/kg{RE/ H $%5-1F T 101 ]
W70 A7~ (Parrish et al. 1996)

EPAIZ. ITEEHMNNA 572125 me/kelkfE/H ZLOAEL Y L. NOAEL#%
25 mg/kg{KHE/H & L7= (EPA 1988) .

F2 TORIXE0AMEESEAR

BeGRE J4id
500 mg/L LAk FrFfige o st Ko OVFR St B2 B D HE N
(125 mg/kg A H/H)
100 mg/L AT R L
(25 mg/kg A E/H)

c. 8XIF1IBAMELMSHRER (SvF)

Fischer 344 (F344) 7 > & (M, &858 9~18 IC, 4 ITBEALIE L) MK
O Long-Evans (LE) 7 v b (#, &#E 9~18 UL, Sha ITBEILIER) 12B1T
% DCA (0. 0.25, 1.25, 2.5g/L:LE 7 v b 0, 23, 122, 220 mg/kg {K&E/H
F344 7 v 1 0, 18, 91, 167 mg/kg {AKH/H) @ 8 HEMA/K IG5 & O DCA

(0. 02,1, 2g/L:LE 7 v k0, 17, 88, 192 mg/kg AH/H . F344 7 v k 0.
16, 89, 173 mg/kg KE/H) @ 13 MUK GERERTTHOI Iz, K& GHE TR

12



D LT E AT R AR 3 KO 4 17T,

8 W MK L 53k ClE, (KHERGRED F344 7 v MIBTEREN, THE
DLEBGREOLE 7 v ROV F344 7 » MIBRITRE ., WWEOEDKTRAL I
775

13 BERIMOKE 538k Tk, mRMO T v b TIRAER GEE S AR TRE 25,
HHEU EEGEO LE 7 v N R ONEHERGEEO F344 7 v b THEOEK
TRHLN, ZHSITEARERERED F344 7 v S TIROLBEEICBZE SN, £
72, F344 7 v FTIEHEIC, BREFBOMK T, S HE Y RS L ORI O 71
KT (foot splay D) A Oz, WRHED EH R G TITIRER, Aoz
K OV FLEC S O 4l 23 A 5 4L 7 (Moser et al. 1999) .,

EPA I 8 Mok &% 5Bk IZF1F % F344 7 v b @ LOAEL % 18 mg/kg (K&
/H., LE 7 v h® LOAEL % 122 mg/kg {KE/H, NOAEL % 23 mg/kg A/ H
E L. 13 BEMEBRICHIT D F344 7~ @ LOAEL % 16 mg/kg K5/ H & ' LE
Z v h® LOAEL % 17 mg/kg (A&E/H & LC\5, F344 7 v MILE 7 v b &
DS MENE < | BEFLIER 0BT T v R LD R R E WL ) Th o
7= (EPA 2003, 2005),

x3 Jv kS EMERMEEERER

BeGRE J4id
1.25 g/L VA | SR 5 A TR DU DR )
(91 mg/kg K/ H (F344), KT
122 mg/kg K&/ H (LE))
0.25 g/L F344 ; A47T 55
(18 mg/kg IR/ H (F344),
23 mg/kg A5/ H (LE))

x4 vk 1B ERERMESEHAR

&hH-#E JAi3
2 g/L WA s TR, BEOEIKT, Bk, kg, BELLH
(173 mg/kg IR/ H (F344), ENL]
192 mg/kg K&/ H (LE)) F344 % ; H3EBOK T, M HE Y S, koM KT
1g/L W RAE 5 AT HE
(89 mg/kg 1A/ H (F344), LE % ; OB HIKT
88 mg/kg 1A/ H (LE))
0.2 g/LL W RAE 5 AT HE
(16 mg/kg AT/ H (F344),
17 mg/kg K&/ H (LE))

d 3IMAMEZMESHER (5v I~)

SD 7 v b (MEkE, #5858 10 IT) 12F1F 5 DCA (0, 125, 500, 2,000 mg/kg
{KE/H) D 3 2 H F‘%ﬁﬁ%ﬂ&m&%&t%ﬁﬂﬁbﬂf_o K RGBT b= m ik
AT a3 5 1277,

AT, 2,000 mg/kg (REE/H B CTHERES 1 IEOIETHINFRO B vz, F

FPEIERIE, RO L OBER TH Y . AREFH R EERD DR b,

13




B GEHCB O CTHTI, B, B O EROEIMNERD iz, HEHRT
E’J iﬂu&@ﬁ%mz%mﬁm g Ch 0 BEGREOMEREZ ~ N ORI OV
B DA FEARRGRRHE D ZE S TN TR BT (RN OVINK & & o 7= 384
&EE{ :M&ﬁﬁi&“%if 60%. FHELNEHERSHIT 100%) (Katz et al.
1981),
WHO . s EEA~OEER OO EN S HNT- 125 mg/ke (KE/H %
LOAEL 2: wa.’) (WHO 2005),

ﬁ 5 7 v |\ 3 b\ﬁ FEﬁﬁn_.\ |$‘Eﬂ='l u_t%ﬁ

BeG-RE il

2,000 mg/kg A H/H  (MERES 1/10 PO)

500 mg/kg RE/HLL jcﬂm N1 E’%ﬁ@ﬁ%ﬂﬂ%ﬁf&@ e ZstE (100%) . #
DR, HPR. FFIg - Blg - BB OMSEROEN, K
s

125 mg/kg K&/ H KI = /NI D BV DA AP RESRAE D ZE M (60%) . #%
%g%ﬁ\ﬁ%\H%-%W-@%@ﬁﬂﬁ%@%m\W
g

e. 90 HEEZMSHSAR (1 X)

=7 VR (MR, #9585 58) 128175 DCA (0, 12.5, 39.5, 72 mg/kg
{KEE/H) © 90 HERAKERBRN I THONT-, DCAIZETF o h 7 vrdfn
THRE Lz, SR TR ON-FHITRE2E 6 1077,

72 mg/kg KT/ H & GHET, MR EE 2 R OB 2| JRIMERE % O~ 7
2 B AEOD N OFLEERK R RS (LDH) EH-23588 f‘ozmio BT, ik
MDA TR BN, iige & Bi/kIC X H3ET 2 2338 HivT-,

39.5 mg/kg RE/H LA E O GRET, BT 2, REOHININGH K& OV gk
DA% EER NGRSO BT,

12.5 mg/kg K/ H LA L& 58 TR O M EE OB, FEEER 2 2380 5
i,

ZDIEN IFEFFE N E LTI M T~E YT U I 39.5 melkg
KE/B UL EOHERETHRD B, 12.5 mg/kg (AHE/H uj:@%éﬁﬁifﬂﬂﬁﬂ’?@w
FAZEMED G BTz, MiTik 72 mg/kg R E/ H O CIEIRMERE MR D580 6

N7, KR TIX 12.5 mg/kg KE/H LI EORECTEMENZERD Hiviz,

KK OVINIRIZ 31T 2 R EE DA BERHE (BEYE) DZERaZE ks ED 12.5 mglkg
(REE/H L EOBERETRD B8, KIMOPRREOABERHE (BEH) oZEjig
PE2MED 39.5 me/kg (AE/H uimﬁ%ﬁﬁifm b HiT 8,

FHOIX, 12.5 mglkg (KH/ B & 5-FEORE T KN O A BERRME D 22 F 22155 73 7
HNTWAT=¥, NOAEL Ziko Hiu7evE L TuWv% (Cicmanec et al. 1991),

2 F—ZE# A L N O O A 0 R
3) PEMEXFHREEICRBIT DT —ZitHiZe L
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728, ACGIH KO EPA |Z LOAEL % 12.5 mg/kg {A8/H & L, EPA TiZZ
BAEROsBHAE (RD) EHICHOTWS (EPA 2003, ACGIH 2005),

x6 4 X0 HEESMEFMERER

Bt

i

it

72 mg/kg {KE/H

NI (R 3 2| 4% PRI 2| AR if.
R OANE ST B EEDOR
. LDH EH-. i orE
SEE BN, Atk & BiKIC X

WROR REE 2 AR 2, JRiER
BRI~ e /m@m

LDH E&H- fifi & iMoo FE %) 8 St
. B & KIC X BT 2, 1L

DL 2 H AR S 4%
39.5 mg/kg RE/ALLE | BOEME TR 2 A B | HOREME TR 2, AR BN

hn

FFgD~T TV k. KD
A BEEHE D 22 sk 3

12.5 mg/kg R E/H UL E

FElg A6 EE B BN, A
x 2, jtﬂm&()\d\ﬂm@ﬁ%ﬁ
n"é@ ZERAME Y KR O

FFFHig o> FR et B DN, FERRSE 2
FIPARR 0D T i 2 e 28

Q BUESHHBRRUENAMRR

a. 60X[I75:AMEMHEEHE (THX)

B6C3F; ~ 7 A (lf, %+ 5-#% 50 C) (28175 DCA (0, 0.05, 0.5, 3.5, 5.0
g/L: 0, 7.6, 77, 410, 486 mg/kg (AE/H) ® 60 ¥ MK &ZE G RBRNITHI T,
T2, Bo~T 2B 5 DCA (0. 7.6, 77 mg/kg (KHE/H) @ 75 EEMAREK
BN Tz, K& GRETRO b mET e £ 7 1ORT,

60 M ] 5 Tl, 486 mg/kg RH/ A &% 58 THOUK B THEED 60% 120 L
oo F72. 410 mglkg KRE/HLL OB GHTITEREORD S, 77 mgkg (KEH/
H UL E OB 58 IR EEORINNAFED b7z, 410 mg/kg KE/H 51
DI, BIROFX EEOBMNMNZED Hiviz, GV TR K OV
FARTEEIZZLITRO bR o7, 2B, 756 BEREG T, K, BERAW)
Je gk oD AE et B B W ONTAREIC BB ITRER D B o T2,

Beh 60 Bz DAY 7= 0 OfFHEE; (FFHAQARIE + e oR4EE
%, 0, 7.6, 77, 410, 486 mg/kg {KE/H L HREIZHK L4 0.07, 0.31, 0.11, 4.0,
450 TH Y. 410 mg/kg K/ H LL EEGFETHREHFIIICA BIZEEI (p<0.001)
L7= (DeAngelo et al. 1991),

T <R 60XIE 75 BEMEIEMESMEGER

BHRE J4id
5.0 g/L (REW . FFIES (FEHARE + A iaE) o%E
(486 mg/kg R H/H) BEPE &R Y 72 0 DI AEEFEIN
3.5 g/L KERD . BIgoOMx EE&0WEM, HiEE (ke
(410 mg/kg ARE/H) JIRAE + MR ) DFSARERE & EIRYS 72 0 DFAEK
0
0.5 g/L Ll | JHF Nk oD R sxt B B4 N
(77 mg/kg KE/H LI L)
0.05 g/L TR L
(7.6 mg/kg A/ H)
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b. 90~100 AfIEMESERER (¥ X)

B6C3F1~ 7 A ([, &% 58 46~71 %) |Z¥1F 5 DCA (0, 0.5, 1, 2, 3.5
g/L: 0, 84, 168, 315, 429 mg/kg {KE/H) @D 90~100 KA 53R T
b, #EBLA% 26, 52 KON 78 il THIMMS NI S iz, Fiz, KEER
BAA 1 72 H %12 DCA % 0, 0.05 g/L (0. 8 mg/kg KH/H) 57 5 KR BHAA
STz, oD FEERT ORI CIEER BB EN A LN TZ EnD,

TODOEBROBRT — ¥ 25 T M T, SRS TR b s
PR R A 3R 8 1ITR T,

26 KON 52 H BIZAT 72 o T IFEEOFHI CTlX, 28 58F (84 mg/kg A=/ H L
b)) CHFlg Ok B X OE R EE oD H S AE B N A58 B 7223, 100 3 H
Tl 315 mg/kg R/ H UL ERERETEENGRD T, Boffiim 1 R
HOHFBE RO NERD bz, £72. 168 mg/kg AE/HLL EORET, FFlEO ML
W% S8 DA 7R BE N K OSFFIR O BE 5645 0 T 3 03 AT I ZER D BTz,

TR AMEIZHOWNTIE, 26 BEICIE, FHEEIXIOTUORGHETLR D B
2o To, 52 M BIZITZ OO EREE 5 T O AEME N A EIC LA
L (RHREED 0%kt L C, 315 &N 429 mg/kg KE/H & HHE TEEM D 20
KTNB50%) ., 78 M HIZITxFHEEE 10% 2% L, 315 &N 429 mg/kg {AE/ H B 5-8F
TH0 KN T0% ThH - 7o, FFIEIRIEIX, 26, 52 XN 78 #H H O W £ 5-4¢
IZBW T A ERBERED EHIIA N1,

B REMREIRF (2, AR O F8AEBEEE D3t BRAE 26% 2% L C. 8, 84, 168,
315 &N 429 mglkg KEE/H B HHETIEA 33, 48, 71, 95 LTV 100%TH Y |
168 mg/kg RE/H L EEHBECHBZEN A LIz, Y720 O D%
A¥E, 0. 8. 84, 168, 315 KN 429 mg/kg A/ HFE T4 0.28, 0.58, 0.68,
1.29, 2.47 X1V 2.90 &, R EHCHEKFNZRENEZ R L,

FFf D~V A %o ) — DB (37 VHEZE LS AL CoA A F 4
—POREEIZE D) 1% 26 H D 429 me/kg (KE/H 58 THBEICTUE L7228,
FNLLT OERGRETIIFRD Do T, SR A DI G -2k 55 T O
N (BEEME TIT~V LTETF IOV IARIC L D) 1T, TREEL
L CHEBERENMTRD b hotz, BE LI, H?ﬂﬂﬂ@@/\/l/ﬂ“f\’ TV — L
5l K O AR O S IZ 2 S O~ 7 A TOFIEBE O L 1IXBER RV EiEmD
7 CW% (DeAngelo et al. 1999),

8 TwHUXRI~100 AfEIEHEEFEHHAER

BeGRE J4id
3.5 g/LL RERD . IO K O BRI, . FFRE SO A R
(429 mg/kg IRE/H) | FEFREASEERIN, B 72 0 O RIS R38N
2 g/, REPA . IO K OFE T B SN, e, R SO TR R
(315 mg/kg K&/ H) | FEFEASEERN, B 72 0 O RIS R38N
1g/L FEag . P et SOV AR A e 8 A A SN . (AR 24 72 0 oD TR Ay 58
(168 mg/kg R E/H) | EXEm
0.5 g/L FHFA IR S0 A e JUe e A B BN, LA 224 72 0 oD R s 5 2 kg o
(84 mg/kg IKE/H)
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0.05 g/L FHFR AT S 03 A A U e 5 A A BR824 7= 0 oD R el 258 A= g o
(8 mg/kg fAEH/A)

EPA (2003) 13, SRof& s iy o 1 et S0 b R A oD 6 A B 203 s PR
36%IZxf L C, 8. 84, 168, 315 K1\ 429 mg/kg A/ H & 58 TIL4 33, 56,
86, 100 X' 100% Th -7z LTW5b, B ZEZESIE. 1 0»AKICHKL
7ok B & G O TR ST M ST AR E D RS E 07— X (25D
ERMN AN T 2 HEEAFEEZFHMET 2 Z E B ATRETH D LIl L7,

72%. WHO (2005) K ONEPA (2003) 1, BINERER A & & 7= AN K& OV
R ARIE D3 AEBEE T — 2\ FES X BN AMEOF M Z1T\V, &1 SF #ZhTh
0.0075 % 1Y 0.05 /(mg/kg (RKE/H) EHH LT\ 5,

c. 51 X% 82 BRIEMESHRAR (¥VX)

B6C3F1~ 7 A (i, &H58£40~900L) (2817 5DCA (0, 0.26, 0.86, 2.6
g/L : 0, 40, 115, 330 mg/kgiAE/H ; WHOHAR) D51 1%821 Mk 5k
BTN Tz, FREGECTRD bR 2RI T,

JHAHI ) AR AR K, OVZE S AR AR S O FE A 73 330 mg/kg iR E/H 251K 5 L
7o BEK N5 mg/kgRE/ H DL E A 82 W& 5- L7 BECHIMN L 7=, 330 mg/kgiE
[HBECIEA BT AR S 23518 B 1240% 12, 8231 H1289.5%2, JHliERIEN 51
HHIZ35%12, 821 HIZ84.2% 78 Hiviz, 82, 115 mg/kgM@/El 3
B &z~ 2A039.3%I228 BAFHINE TR D H AL, 25% (T IS NTHlAE ARE 2358
LTz, Tl 28 T 28 0E &1, 82 ICh/- kE HEA &G I vk
TOHFEBEIHEM LT (26.3%), & TORE (ZEAFMIEE, FHMIRE L O
HRIE) O&FHE, SLEBICIXEHERGREE GHEEE0%IZXT L T40%) T,
821 HIZIXHEK e HER G GHBEE11.1%ICx L <, FHE®R ST
39.3%., mHERGHE89.5%) THEIZHM L=, FF 1T, ek ODCASREE
& IS o OV BRI IR B O F &S BRIZIERIE CTH D Z L BRI D &
LTW5% (Pereira 1996),

#9 <R 51 XIE 82 BEMIEMEEMGER

BHRE i3
2.6 g/L FFAmpa R AESE AN, A EE N, 28 BT R A e
(330 mg/kg IRE/H) | #m
0.86 g/LL JHE R A AR AR HEE 0, 25 et B
(115 mg/kg A/ H)
0.26 g/LL AT R 72 L
(40 mg/kg K HE/H)
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d. 52 EMEBHESERER (TVX)

B6C3Fi~ v A (i, #+&5-H#F200L) (Z&1F2DCA (0, 0.1, 0.5, 2.0 g/L)
&U/Xi%)ﬁmmﬂ&(ﬂm)(0520ym<Mﬁ M ERK e G317
bz, BHFREGHETHRD bNT-EMHAT R A2 R0 T,

DCAHMOE G- T, FIEE (HHIAE L ORI iRE) 38 A2 &1
KIFELTHEL, 0.5 g/LUL B GBE CIIMEFEICAEE TH 7= (p<0.05) .
DCA L TCADIREM A5 LIcE . 2 b OB IIIER OFA T3t LRI
WERTA L) THoT-,

DCAEM T3 SN EE641H COH-ras&fc+» 2 K611 B1T 5 228K
EROBE I RT — X IR THRIZE - 7203, CTAZERE HIIRR L Y £
S Hbiv (LI E A EDONEE CH-ras@& s A D28 B 531350 % AK) .
RLERIE (FFR) DEL R DICHONTHEREROHE IG5 L5 ThoT-
(Bull et al. 2002)

ZTDt%., HEOBEC3IF1~ 7 AIZE =)L h— R A— e f =y o—F—L LT
5H4£18~36H 2 7= v [FIHEDODCAZ B I TCAZ: & GFH L CHUK& 59
LR A I Uiz, £ ORGSR, DCADHME L CIIAFIERE OB L VK & X3 H
BIEEL T L2, R EDTCA & O TIIDCAME 5 L~ THF
JEE DE P> U, 240 6 O EFE A OREER 238122 417z (Bull et al. 2004)

& 10 <R 52 AMEBESHRER

k58 I3
0.5 g/L UL | FERES (FFmAaes M OV A RRIE) 6 A2 A
0.1 g/L BT AR L

e. 10LARMIBENAMRER (TVX)

B6C3F1~ 7 A (#ff, &% 5RE2500) 12BIF 5 1.5%HE (G FREE ; 293 mg/kg
KE/H) &25WIDCA (0.5, 3.5 g/L: 94, 438 mg/kg{KE/H) 104K
FERBRNM TN, FEERETRD OB 2 RI11RT,

e B G TR, (REEE N O A E 72l & O AR E & O A B BN
D BT, T, mHER SR IR O A S E DN A EITHE I L CofBREE,
CHER G, mHER G TH2.6% (1/39) | 4.0% (1/25) | 92% (23/25) ) .
ERYS 7= 0 OFAE LA BEICHEN U GHRERE, (KA &R G, SHERGRET
£-0.05+0.32. 0.04+0.20. 2.96+1.67) .

m HER G CTRA L 22 o lEE . Ha-ras@{a 0= R61IZEBW T
CAANGSCTA~D b TV ANR—=U g VERNIHITE T (4.5%) B bivz

(Schroeder et al. 1997) .
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&1 TR 104 BRFENAERER

BeGRE i3
3.5 g/LL REHINZE O AR E E ORI,
(438 mg/kg/ H) SRR %8 AR K MR 2 72 0 o I g 36 A= 5
0.5 g/LL EAL I RAND
(94 mg/kg/H)

f. 26X (F41:EERIESERR (BEFRETVR)

Tg AC~I$HE~ A (v-Ha-rasTg ~ v A, M, £ E5HE150T) 28175
DCA (0. 500, 1,000, 2,000 mg/L : 0. 75. 145, 240 mg/kg{K&E/H . MO,
100, 180. 300 mg/kgM@/El) D263 [FFK B G350 M O'ps3~T r K~ T A

(MEE, &P 5RE150L) (2817 2DCA (0, 500, 1,000, 2,000 mg/L : 10, 45,
80. 150 mg/kglAHE/H &kﬁo 80. 145, 220 mg/kglKH/H) D261 MEKAKI -
RERD TN, £7-. TeAC~IHEE~ T A (M, KEEREI0PL) I2BIT5
DCA (0. 500, 1,000, 2,000 mg/L : 0. 75. 150, 230 mg/kg{&E/H . 0,
90. 185, 265 mg/kgﬁ@/a) D413 FIEROK 5 538k & O'ps3~7 1 K~ 7 A

(MERE, &4 5-H#E1000) (23815 2DCA (0. 500, 1,000, 2,000 mg/L : &0, 45,
80. 140 mg/kglAHE/H | &kﬁo 65. 140, 220 mg/kg{KH/H) O41EMEKAKE S
RER TNz, SBEGRECTRO b= F AT A2 #12~151217 7,

Tg AC~I L~ U A% HW 268 7R Tk, #ED500 mg/LLL 858 &
UM 1,000 mg/LLA_E R G-RE TR O ZEfaZ8 23 8 L, & OFRE LR LT
Wz, 2. #5500 mg/Lix 5REIC aJ:BZ@ﬁMI:m@ﬁm&) b7,

Tg. AC~3 %ﬁ/\vv%%ﬁﬁb\tuﬁﬁﬁ%ﬁf F. MRE S Hmﬂ’ﬂﬂ%ﬂ%ﬁi‘f&@
1,000 mg/LEL G-REZERD B avlz, FFABRaRIEIZRED 1,000 mg/L G-HEZ 7238
D BTz, £72, BEO500 mg/LEE5HE FARARIENL DO ZEVED ﬁk&moo&m,ooo
mg/L% G-FEC IR RN 358D b ivTe,

pH3~T T R~ T A & - 2610 fEER TlE, TR 2 haZE M A3 HE D 500
mg/LUL EOFERETR D D 1E0, I T ERARTEO AL 231,000 mg/Lx 5-
BECRO BV, MRAE OB SEN MED 500 mg/LE 58 TR b,

p53~T 1 R~ 7 A & V- 4T HARIRER T, PHEFEN N MED2,000 mg/LA%
G TRO LT,

UbEXD, FEHOIL pb3~T rRKIE~ U A TIIDCAIZ X 53805 AMEDFEHLIZ
Fohino7on, Tg AC~ I #G~ U A CIIMMiaRIE D CARRER |2 BEE L CHY
m+sEEZHNTZELTHNS (NTP 2007) ,

&12 Tg ACAZIEEY VX 26 AREBMESERER

F 51 K

%

1,000 mg/L VA E
(I ; 145 mg/kg IKHE/H L E,
i ; 180 mg/kg AT/ H LLE)

JITF i e 22 28

JIT i 22 28 1

500 mg/L
(it ; 75 mglkg IRE/A |
M ; 100 mg/kg RE/H)

H LR ot
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#13 Tg ACAZIEET VR A EMIEESEHR
hH-# i3 i3
1,000 mg/L AISRUE S - FfifaiRiE | DREEEER
(## ; 150 mg/kg {AHE/H |
M ; 185 mg/kg A E/H)
500 mg/L FOIR PR T o 251 U i)
(I ; 75 mg/kg IR/ H |
e ; 90 mg/kg R HE/H)

K14 pd3ATORET IR 26 BARIEEFEHAR

&hH-#E i3 i3
2,000 mg/L BIEFT RS L JHF e 22 e 28
(I# ; 150 mg/kg {AHE/H |
M ; 220 mg/kg R E/H)
1,000 mg/L b T EARRTEE DAL | FFHEAR 22 R 25
(it ; 80 mg/kg IRE/A |
M ; 145 mg/kg IKE/H)
500 mg/L BIEFT R L b Ji R A BB 5T A A ZE
(it ; 45 mg/kg IRE/A | 2
Mt ; 80 mg/kg RHE/H)

& 15 pd3ATORETIR A BARIEESESAR

BeGRE JAi3 i3
2,000 mg/L mMEAT 7R L YN B e
(4t ; 140 mg/kg A/ H |
I ; 220 mg/kg AR H/H)
1,000 mg/L LLF mMEAT 7R L IR L7 L
(I# ; 80 mg/kg A/ H |
M ; 140 mg/kg AR H/H)

g. 100 XX 103 BERESERER (Sv F)

F3447 > ~ (Hk, K& 58E60PC) 123517 2DCA (0. 0.05, 0.5, 5.0 g/L : 0,
3.6, 40.2 mg/kgRE/HY, 5.0 g/LEEICEI L CIEI#Ee L) D100 MK 5.
ARER DT T, B BR G CITEE TR 2 RIS MR E AR bl
72, 60 B &R LT, KRG TRD bNT-m A2 RI6IITRT,

40.2 mg/kg R/ H HE TIIRE R OHM L OFERTE & O A BRI G0 i,

FHE A A R A S TR 2 3R D 7= BN D EIE 5324.1% & RHFREED4.4% 12~ T
ﬁi [ZEEIN L7= (p<0.05), 3.6 mg/kg{ATE/H#E CIIATFIR O R EEALRR A0 2 biX
F0) Eﬂfcﬁ o7 (DeAngelo et al. 1996),

Wiz, [ URBRENE T, F3447 » b (M, &K G-HE78IL) (2817 2DCA (0,
2.5 75>61.0 o/LIZHE - 0. 139 mg/kg{AE/H) @ﬁwk&%ﬁﬁ@ﬁbmio #
BRI R AR E N U 72D E 2 ER TP C26i HiZ1.0 g/Le L, 103#

Y EFEDINE ) (TWA) W&,

20



= Clkfe L7z, B LN RER1TIIRT,

B ERE DA R E IR BREDTI% TH Y . HERBDEZ R LI, 72, &
BTN EE L OB EEOA BN, B E &R B2 )
RO BT, HFHE 2 RO -8 OB S 13 FREE3% (1/33)8) Zxf Lix5-HF
TI321.4% (6/28JE) THEIZHIM L7 (p<0.05), BFZECHEET. FFH0ACARNE,
RIS & o8 72 F A BE 1 o FRAEG.1 %1 56 L TR G-1£32.1% TH B I HIN
L. AR AR AE & SR 2 & o 7o s AR B & o FREES %0 1ok L ¢ 5-128.6 %
THEIZHIIM L7 (£%p<0.01) (DeAngelo et al. 1996)

EPA 13100 F*]F'Eﬁuit%ﬁ ZOWT, RERED DA SRV IREE TORG R E &
NS &, —fxatIc B4 2 LOAELA40.2 mg/kgiA®/H. NOAEL#% 3.6
mg/kglAHE/H & LTW5 (EPA2005), LU ZDORERMHE TIZ, F3447 v b
(CEBEE I HARREA LT MOIIAME T & RS ETIEIE A, <TIRRE 2 & T4
E¥T97~100%@§%$$ﬁﬁmm%zhm\z) L, BRnEEFBESE L TT
FE L BN 2 — X EE R LTI L2 o T2,

EJ ﬁ%ié% 12 e LT, ARBRIFHh TRE R H &S D <, HED
MR RKE N &b ARFRBRIC LV TR AMEDO HEIR AL M5 Z & 1T
W TIL R &Ik L7,

xz16 Zw + 100 ARMEESEHERER

BeGRE JAi3
5.0 g/L RAEE 72 KRR (60 38 BIZa B IE)
0.5 g/LL s BT K OVFR e 2 B N
(40.2 mg/kg A/ H) JHF A fe S0 P M o R e oD 8 A= A6 B o
0.05 g/L AT R 72 L
(3.6 mg/kg {AHE/H)
x171 Zv k103 BAfEE2EEEHAER
BeGRE J4i
2.5 g/l 5 1.0 g/l & | HBASRERD, X EEEIN, B R EHN,
T 5 T ek BB B | AT P e JU e oD 35 A= e
(139 mg/kg K H/H) A0

<EBAVAN=XL ;, BET—E2>

ACGIHTi%, DCA%Z, A3 : 8 TORNBAMITHERE I N TWNDHE FDOFEN
ANE E DEFH I A (confirmed animal carcinogen with unknown relevance to
humans) (2L T35 (ACGIH 2005) .

EPAIZ, DCADIRERIZ L 5T v b~ U A TOFREN ATIZONT, A
PEETE AL, R B E FRRERIC K27 eE—v a U ERAKROT R F—T X
MO G- ZME L WD, ZOEAET 2B 62T 212137 — 2 DA K5
ThsEfmmL Tnd (EPA2003) . filx X, HLEZ v kOB HIZ
DCA (0.01~1.0 mM) TI10~40FFHALE L 7i BRI W T, SH-F IV DR
0 IABETHIZDNAGEIIMEE ST, BRI @ I~ THEIZR
DULIZZ e, DCAIFERZMIRERF TR TR b= A2 Mifil4 5 Z &
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DR IND & Liz#Es (Walgren et al. 2005) 2235 5,

WHO?Y ., DCADBRRIIEWEE I N7 ) a—F ks, ~ ULt F v Y —2A
HIE, v 7 MREREE D2, DNADAK A %/wlﬁ%ﬁi%ﬁﬁi/w:%ﬁfé ED
WAL THZ LILTE LS LAV Ws, RrlZ, MR S 2 fEKIZ L
= I\Z’PH% ID KD 7O TR E TOIRN AT ZMERIZHLNTT DI

BUEH LT —F TEIARRSTHDL E LTS (WHO 2005) .

Carterfo (2003) 1%, B6C3F1~ 7 A3 5 DCADIEDS ALt sl
ATV, B AR N OEIE DI AN, MRS T TR UEHETYH (0.056~3.5
g/L) oonlzZ &b, J_fﬁfﬁt MESFEO BV L D R EIZRB W T, JE
B A = XL IS L Tnd & LT5 (Carter et al. 2003)
WHOIZ., Z®DCarter > DT —HX | ZEBWT, DCABRZE L=~ 7 ADNFE T, =4
U UAERII R R IR A HE LM AR S N OSBRI B & O 4FESA
D72 DB NBD SN2 D BRAICED A =X LTEHED
TR NFAET D RN RIZ STV D & Lﬂ\é (WHO 2005) .

DNADEK A FAKIZ DWW T, B6C3F1~ 7 % () 123513 2 DCA (3.2 g/L)
D7 H MEKEERER T, MEOBEIEODNAK QRe-mycilfs 1D A F AL EA L
722 & (Taoetal. 2005) . ¥7-. Nmethyl-Nmnitrosourea TA = —— L7z
B6C3Fi1~ 7 % () 123817 H5DCA (25 mM) D443 E k#5705 AT
DNAH D5- A F -3 b 3 v DNIEEBEEAL ODNAHIZ AR TR L7122 & (Tao
et al. 1998) ZENHE I N TS, & 52, B6C3F1~ v = (i) (ZDCA (3.2 g/L)
DFOKEE & AF A= (4.0, 8.0 glkg) DIRAHHK G- % RT3 BR T, A
F A=, DCAIZ L H5DNAK A F /AL Z 5T, ERYS 72 0 ORFIEERA KD
WA LI=Z Emb, BRAUICBITDIEATF MO EEMZ "R L-RELH D

(Pereira et al. 2004)

B6C3F;~ ™ 2 (Iff) 123817 5DCA (300 mg/kglhiE) OfkO#KGHABRT, #
.6 1% | RE Bk fE S O RARIZ I D A —/"—FF o RT7 =F LV EAED
N Q2B I BREE L~V & TREIE) 23, 6H#F’aﬂf&&mzﬁ#ﬁaﬁf& (TR
DOIFE BRI L ODNASHYIW N A ST Z LS, AROIEMEIZ X0
kDOEIEA NV ANHFE I, EEINT A ~—/\~—2LﬁE°/ R7=F 1k v igE
R ESCDNASEIW 24 C 52006 LiviRn & Lo (Hassoun and Dey 2008)
N BREA N LU ARFFRNANCEET DA REME LRI N TV D

F7-. B6C3F1~v = () 1281F5 DCA (0. 7.5, 15. 30 mg/kg KE/H)

XX DCA & TCA & DiEAYW (DCA+TCA (7.54+12.5, 15+25, 30+50 mg/kg
RE/H) ) O 13 WEFEEIRE D& 538 T, KA E S HEEFMIC, HFET
DA—NN—FF v R7 =4 ek, IREREE{L K DNA S840 o823 DCA
B NESW OG- TH LI, it FHIICAR Th o7z (p<0.05) ., IREW%E
5 L6, e A& CIREEERL X O DNA $481lr2>uvT DCA KT TCA
OFEIMER LV %dt’a“ REBENHL LN Z LD BRI Z 6 OWE D 3L
T3 D52 ETRFEIY AN ENDAREMERH D E LTS (Hassoun et al.
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2014)

@ mESHERER
a. HREOBREHE (FvhH)
300 mg/kg RELL E& BB OG- SN2 T v b TR e et (1
O INMETE) NAHELILTVWSD (Moser et al. 1999),

b. 8 XX 13:AMKIRERER (v ) (QESHUSHFR c. LR LHER)

F344 7 v & (H, & 58 9~18 VL, I UTHEALE %) M OVLE 7 > b (B,
KHE 9~18 PU, $h# XUTBEFLIER) (28155 DCA (0, 0.25, 1.25, 2.5 g/L :
LE 7 > K 0, 23, 122, 220 mg/kg {KE/H, F344 7~ ~ 0, 18, 91, 167 mg/kg
(KE/H) O 8 FHfk&KE5REBR N X DCA (0, 0.2, 1, 2¢g/L:LE 7~ k 0, 17,
88. 192 mg/kg (KH/H, F344 7 >~ K 0, 16, 89, 173 mg/kg AH/H) ® 131
OR8G5 RBRB3TThiv e,

8 M ORERTIX, (KA RGO F344 7 v NMIHITRE N, mHE E&
HBREOLE 7 v MOV F344 7 > MIBRTERE . WEOE KT RA LT,

13 EREOREBRTIX, WRHEDT v N TIERABRSHNORITRE N, PHE
PLE#GHO LE 7 v M KONEHERGHEO F344 7 v F TR OEINE T 25 7
BV 2B IXEAERGHED F344 7 v TR OBFICBIZE Sz, £7-.F344
7 v NTIEER 2 BHEB O T, L HE Y KEEE L ORIIEOH LT (foot
splay OEIN) MABIVTE, TRAEO & H R G CIIRER, Az & OME LK
HOMEENLE ST (Moser et al. 1999) .,

EPA 1% 8 H[H#ERICIS T 5 F344 7~ b @ LOAEL % 18 mg/kg {AE/H & L,
FONZLE 7 v k@ LOAEL % 122 mg/kg RE/H & L, & (’'NOAEL % 23 mg/kg
RE/HE L, £, 13 BREERRICKIT S F344 7~ @ LOAEL % 16 mg/kg
{KE/H & L, WONZ LE 7 v b @ LOAEL % 17 mg/kg {KH/H & LTW\W5%, F344
7w MELE 7 v b XV EEMENE < BELIEROBMITIIE T v b LD 00K
ZHERENEL D THo7= (EPA 2003, 2005),

c. IMAMBHENRERER (Sv b)) (QHAMMEMHHER J LE CHR)

SD 7 v & (M, &% 5-8F 10 IC) (23815 % DCA (0, 125, 500, 2,000 mg/kg
RE/H) @ 3 HH RgREIR 0GR B T o,

TR, BB OSER CTH -7z, BEREOMERET »~ - DKM
OV TR VA B ERRHE D Z2 JZEME I BT SN IR ENRD bz (K
I Je OV NI 2 & B T 38 AR FE 1T IR & B GHET 60%., HTHEK OEHER S
1% 100%) (Katz et al. 1981),

WHO (&, B EE~OFEL PHOREE N B 125 mgkg KRE/H (5
BAE) 24 B> LOAEL & LT\w5% (WHO 2005),

d 90 BMEOKREHR (1 X) (QEZMFEHR e. LR LHAR)
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B— 7R (MR, A4 58555 123155 DCA (0. 12.5. 39.5. 72 mg/kg
KE/H) © 90 AR O&ERBENTHONTZ, DCAIXETF 72 EHN
TG LT,

72 mg/kg (REE/ A & G-HE T, MR K EE & OMZ I OB B BREL 235388 B Av, 12.5
mg/kg RE/HLLEORET, KM OVINKTORELR 2L Th 2 HE A8
WRAE (BERSED) OFRRE OZEREMEN LT,

EH DIT, AR BB GREOIET RN O A BESHED ZERa S RN I H T
WA=, NOAEL 2k b2 uve LTW% (Cicmanec et al. 1991),

(%)
7w DY 2T IR AR MR Z 1~20 mM @ DCA |2 12 H [#igEER L7z
in vitro ARER 2B W THEKR G ORI I = U AbDD —=a—a o0
U 7D AT ESENALILD Z D, DCA L X 2 KRR ~D I
BIFAHI=Y UEEY XV EORMRRILEORE G2 RE L WA G D H
% (Felitsyn et al. 2007),

® RESERAR
a. 28 HEIRESMHERER (T X)

B6C3F:~ 7 2 (#ff) (281525 DCA (125, 250, 500, 1,000, 2,000 mg/L)
D 28 H KB GBI Tz,

JH HE 8 D F EAR A7 00 72 350 K OSEIR AR I ER L AR T DA O BT FLIZIE & A
EHLNT, BV URMERKIZHT 507 m7 Y v M (IgM) RMERERIG, 18
i~ a7y —UDEN, 7TF 2 7 0% T —HIEME T 2 EE M e T
I IR T,

FHEOIL, KOMHEREIEME U TEHEVKTFIZAT S DCAIZE FRBEREIND
BE. ERITITFEREAEM TIZARWEEbNS & LTS (NTP 2002),

b. 12 BFREHEHR (TUX)

B6C3F; ~ 7 A (M, &4 5-#F 6 L) (281F 5 DCA (0., 500 mg/L: 0, 92 mg/kg
KE/H) @ 12 BRFOKE5RERM T,

RERECBWTHEENHEIML (p<0.05) . P ~DOIRE OEMNBlIE S
Niz, Mokt 7a7) G IgG) EITFGRETEIM L2, RN
RAEBEEIAONT. AEREM (p<0.05) 1% IgGs DA THALNT-, /=, &
HREEZBWQIMEF YA b hA v R ORI ER 2 v =—fl%IK 7 (G-CSF) O
FERHM U7 (FEH PRI A BT L) 120, HIEIZI W T S —T flfo e 5
WA "4y A Z—uaAgF%r (IL) -4, IL-5, IL-10), f v F—T =z
VI JERIERBER = v = — iR 7 (GM-CSF) , RIEM: A A > (IL-6,
IL-12, G-CSF) KT EWA VRENAEIZHEM L (Cai et al. 2007),

® 45 - REBHERR
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a. 4 - REBHER (Sy M)

LE 7 v (M, &£&58# 19~21 L) (28175 DCA (FF—o#ERTi 0, 900,
1,400, 1,900, 2,400 mg/kg (AH/H, OB TiX 0, 14, 140, 400 mg/kg
(KE/H) OIEHE 6~15 HOROEGRERN 2 BiThbhiz, #FEEHTRD LN
TP R AR 18 12T,

REMIZ DOV T, 140 mg/kg RE/ A UL E O G- TH B AR ARE I NS & OWF
lige, . Mg OREAR . 400 mg/kg R E/ H LI E O GHE TR KL O E B o 1Y
fn. 1,400 mg/kg A/ H UL B EGRETIRILE DD B, 5B T
HEOHI (p<0.05) 27D Hiviz, 900 mg/kg (AE/BH UL EOEERET—EY 72
D BRI R OB, 2,400 mg/kg RE/H & 58T %72 0 £1FR R
DD RO BTz, HIRR, —ME4 72 0 SRS, SR RTE T RICBRITFR
D HNIRN o T, BRI ORE K OGEERE I 400 mg/kg R/ H UL R ERE Tl
L7, 140 mg/kg RE/H DL B GRECHGERR QRIRAEFEE R, IRE) OAFEHR,
400 mg/kg AH/ A UL EFRGHETOBOAE (LEFFREXE) 25, 1,400 mg/kg &
/B UL B GRECHR AN A REKFICHEIM L7 (Smith et al. 1992 ; EPA
2003 X v HlH),

EPA O WHO Tix, 216 0RERICEIT 5 NOAEL % . HEW L O34 H
PEONT IOV TH 14 mgkg KE/H & LTW5D, Ziux, 140 mgkg KE/
H (LOAEL) THREMICIREHMPNG] L ONggiEiR, M6 RSOk Rk o &7 7 D 1Y
MBRHHENT=Z EIZHESL LD THS (EPA2003. WHO 2005),

x18 Sv FEBEREESHEHR

B 5 BEMW HEW
2,400 mg/kg A H/H — G247 Y AEAERR AR D
1,400 mg/kg RHEH/H | LT SRR AT OGN
PLE
900 mg/kg KHE/H — —IEM 7 0 EHIRE IR R DN
PLE
400 mg/kg RE/H | B K O o 850 REE K ONBEE R O D& O F7TE O 1
Lk Jill
140 mg/kg RE/H | (KEBENME], AP, Bl KL | WA IREME R, IRE) OFEO
Vi OVHtig D K AN
14 mg/kg K/ H AT R L FIEAT R 72 L

b. REBMHHEER (Sv )

SD 7 v b (M, XPREE 19 PC, #58£ 20 L) (28172 DCA (0. 300 mg/kg
KE/H) OIEYE 6~15 H O5EfliR 0 & 53R Thiv 7z, 8D bz A
Z# 19 ITRT,

DCA #5112k, —fE47 0 OREIRIREITED Lz (p<0.05), #&5HEOIIE
12, WERIZ X 2 AE CIRIBOFIZA DR o T2, —IEY4 72 0 OKEEKZ D
IRER D mfE, MBEFLREIRE N Lz (p<0.05), L2>L. JEVEDSEOREK mifE <K
ea A N OMRERKO A Z M E L7256, MR LE oZRIIA LT, BALERBIZD
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WTH, BREETHIET D EXBEEE OERIALNRL o7,
EH DI OBRERSM T DCA NREEEAICIHEIEOIROFEELZLET 20 E 50
TEARE T/, LHEER LTV A (Warren et al. 2006) .,

=19 Sv b RAESMHHR
BHRE HEN)
300 mg/kg A H/H REWD
—EY 720 OKEEIER R OIRER O EFE, FeE FLI bR D>

c. 4HMEOVEHER (v F)

SD 7 v b (Hf, #BGHE8PL) (28175 DCA (0, 18, 54, 160, 480, 1,440
mg/kg (ARE/H) @ 14 HREREOBERBRN T TONT-, KRG TED bk
At % 2% 20 127”7,

480 mg/kg AH/ A UL L G CHE HAEEORD R F OB L DS EIR O %
TERRO B2, 160 mg/kg K/ H UL L0 GRECTRE_EREN OO
D AR TR OB, KRR R K OSEENE T OB S ORI 3 R b Tz, 54
mg/kg KE/A L EOBRSRHETHROEBNL, BROERKERNRZD bl

(Linder 1997) .,

EPA TIIFH TR E IS &, ARBRO NOAEL % 18 mgkg KE/H .
LOAEL % 54 mg/kg {KE/H & L C\% (EPA2005),

£20 Sv k14 HRESMHSEEHR
B i
480 me/kg RE/HLLE | R EORE R, R 7O O RO A
160 mg/kg (KE/HELE | WS ERENORTHasD . B AR 72,
W T IRERE  EBNRE T OFIE WD

54 mg/kg KH/A UL 1 PR DL BRI OFRRIKE R
18 mg/kg (AH/H BT R L

d. 10:8M#FAEOR/ERER (Sv k)

LE 7 v b (., &% 5-8F 18~19 L) (231F % DCA (0. 31.25. 62.5, 125 mg/kg
RE/H) @ 10 BEFEFRGFE OG5 REBR T oI, ARG TR O bz mlERT
A%+ 211177,

O ELL B GHETIRERCD . BB - WU A EE M OV gt ket 25 /2 oD # n
N, P GRECHTIRAE T E R O, B RR & OV B AR ot 5 5 oo e

(p<0.05) WA LTz, FHEL LG CEENE O LEOHD (p<0.05) .,
K1 OEEME~DRE GRS, BEARMESE) . FE RO FIHE OB HEkE o
EENAE DI, EHERGHECIIMEA s (IR, 58 mEaid. HEAH
STEBHNOBIE SN, REMRICEFIIA LN Rl ZRRITEHAER
TR T LELOD, HEtFAEZIZZ2) > 7= (Toth et al. 1992),

EPA T3, BEIRNK R RO EEZLT NHE F RO EIC K-S X
31.25 mg/kg A/ H # ARBR D LOAEL & LTW\W5% (EPA2003),
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x21 Zv b 10 ARBIMSEHHER

e ia [
125 mg/kg (R H/H AISEAR « FEFEOEERD . FEROMSEEHMN, ZHREK
F EEERL)
62.5 mg/kg {RH/A L - RE A
REFTIER + PRIER DA et B BN, PR et B N
EEFE T HROBA, KT OEBE~DFE, KR ko
G G AN 1
31.25 mg/kg MR E/H DL b | FFIRRE S SR, AR R VRS L b fk ffe e i i)

e. IMNAREHEORERR (SvF) (QHEAMHEMHERI LR LHER)

SD 7 v b (MM, &% 58 10 PC) (23815 % DCA (0, 125, 500, 2,000 mg/kg
(KE/H) © 3 A MR O &R 5 B2 7oz, FEGHTRD bNT-EME
At &2 22 127”7,

500 mg/kg KE/H UL LD GEEHEDOREENE FRIZAEM KOG I Ea s 8l
£2X40, 2,000 mg/kg MREE/ H B GREO 2T EN A D2, 2,000 mg/kg
(RE/ A EGREO—FOMETIX, 5 B O EE I (R B OB K O TR
DI D AT, HED A BB (INEL, 15 e OFLAR) ~D BT A b7 o T2 (Katz
et al. 1981),

£22 v IMARBIRESEHAR

BHHE Jii3
2,000 mg/kg A/ H WX 7E (27 v b)
500 mg/kg R E/HLLE FE O OB, AIKEMIEE R
125 mg/kg K&/ H BT AR L

f. 13:AMEFEOREHER (1 X)

v— VR (HERE, &% 5-8E 3~4 87) (23517 5 DCA (0, 50, 75, 100 mg/kg
RE/H) © 13 BEFEFAGRE O GRBEN 7o, SRR TR bR
RAaF 23177,

BEEGREORECTRIN RO ZEMG R OGO (b R DOEM, T4 7 4 > e il
fa D ZEfaZeth  VE AR EMIEOEK) NBIZE I, ZNHICHOWTEE LITH
BIKFOREINTH -T2 LTW5D, 5O EIEHM%E, 1 SHORINARITIE
WAL L, TR E OB EROFANA LT (Katz et al. 1981),

EPA TiZ. 50 mg/kg IR/ H 2 Kk LOAEL & L T\% (EPA 2003),

F23 A X 13 BREERMEFERER

b iia i3
50 mg/kg ARE/ALLE | BISEAROZENE, FEROL LEOLEW, 79471 v
MR D ZERAZENE, Bl A DT AK)
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(%)

invitro DRBRE LT, %k 8 H CD-1 ~ 7 A% 1iH L DCA (11,000 uM)
(12 1. 3., 6., 26 BE[EERER L7 BRICB\\ T, 6 BRI UL EBRERRE CIRD e R (88
OFRFRE PASHE . BIMOIRIER., WHEE= OIKXTER, IRP.DIROTZRE R E &) 23
HEIZHEM LT (p<0.05) & OHE KRR 9.5 HD SD 7 v MAZHEH L 48
IRFfREE L 72 3BRIC BV Tl 2,600 uM BL ERgEERE THE M L 72 (3 HILL E)
1E70>, BB ROREAD, MREOMASHES, BEORERBIEENBILE INT L ORE
N5 (Andrew et al. 2004, Hunter et al. 2006)

@ EBEEMHER

DCA @ invitro 2T in vivo &BR 5 R 2 2 24 KO 25 (2R T,

WHO /£ DCA OERFEMEIZHOWT IfEma T 2 LT TERY] L LTnD,
—J7. TARC 1% DCA 122\ T Tlinvitro W in vivo TEEEHMERH 0V . Bl HEIE
AP AT ICHF ST A0 LYy ELTEBY, ACGIH & IDCA iZ55\\WA&
BIFMERSH D] L LT0W5D, EPAIT D7 & RN ABEEIN M E S G5 in
vivo BEER L ~L D DCA 118 aEEEZAE L2000 LIveW EHEIT 2 Don Y L&
25, LVIEHETEEBEFEEDRHH0E I NIEIARHTH D Efkim L T\ 5 (ACGIH
2005, TARC 2004, EPA 2003. WHO 2005).,

F7o. BEDKOHEEEI N OB EMEOFE D A r_owf@vez ATl
DCA OZERFTHITESIRE TOLBLNDLTHNE D TH Y FED AN FE & E %?H
STWARWEEb s Ll STV (Richardson et al. 2007),

a. in vitrosKE&

Salmonella typhimurium % V7218 R 28 5828 B akBR TUIIBGMRG 2R & B2t RN R
FELTHEY ., HERFBRMENE LN TRV, HIEZ V=820 DNA 5
BRCIIGIETH D0, Biaiiinz v DNA 85k (= X v 7 v&1,DNA
HHOIWEABR) TR TH D, ~ TR Y LoNEHINE T OE RIFEIERBREE R I3
PEDOWE WO ENH Y —BEMER 2V, Fr A =— AL A Z—FJIHH
sefifatk (CHO) BE&fiin 2 AV et A B w bRz att ¢ 5,

=24 DCAD in vitroBIEMHEEER (EPA 2003 #HE)

ARER O PIES LTS i EHL . FATE
(A7) (i) R
TEVER | TSR
A
DNA #5533 | S. typhimurium + — 58.5 ug/mL Ono et al. 1991
R TA1535
(umu #5R)

E. coli - + 500 pg/mL Giller et al. 1997

PQ37 (SOS &)
A7 77— | E. coli + + 2,500 pg/mL DeMarini et al. 1994
s FEBR WP2
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IR 2R B | S, typhimurium — — 31,000 pg/mL Waskell, 1978
A TS24 . TA2332 .
TA1950
S. typhimurium — — Fox et al. 1996
TA100 Herbert et al. 1980
Matsuda et al. 1991
+ + 1 ug/mL DeMarini et al. 1994
Giller et al. 1997
100~7,500 pg/mL | Kargalioglu et al.
2002
— + NTP 2007
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
BEAEY
DNA $H 81 W | ~ o ZfFHER No data — Chang et al. 1992
iR 7 > MITHERE —
v kU NEERR —
DNA # 53 | CHO iz No data — Plewa et al. 2002
B (22X vk
7 vkA)
~ AV T | =R oA — — Fox et al. 1996
+—~ R il L5178Y/TK+/-
~ A7 | =X o EM | No data + ZEIRIE H Harrington-Brock et
#+—~ kR @ L5178Y/TK+/- + Yo o fk 5L 5 (800 | al. 1998
mg/mL)
— NMEFFE
et (R E | CHO fllfa — — Fox et al. 1996

DkEtE. £ BV

b. /n vivoitE&

~ U AR A W/ MERBR Tl s RO 3.5 g/, 9 H 5 THH Y
MRAH BTN, 28 HREEG TIXRETH 72, FRFIITbzaxy v 7 vt
A T 28 HRE& G TH DNA HEMEIIME S /2> 7= (Fuscoe et al. 1996),
Fox b2 X257 v MaHW/IMEGERBRIZ 2 TH 72 (Fox et al. 1996), 7z,
NTP CTHEfi &h 7z Tg.AC ~ 7 A (v-Hras) KO pb3 KA~ A& &L~ T A
MERBRTHEMEERE SN TS (NTP 2007), ~ U7 AXIIT7 v FEHWE
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DNA &R T, B, BrEOMK T 5/ ENRE STV 5,

Big Blue F 7 AV ==y 7~ 7 AOAFHIIICEIT 58 s 22582 Bkl ©
. EHED 3.5 g/L, 60 HF#& 5T 2 FIEEDHEMPA LI TNDMN, 48
AN 10 B 5 Tixfat: cdh > 7= (Leavitt et al. 1997, EPA 2003),

325 DCA®D /n vivoiEicEREREER (EPA 2003 20 %)

ﬁ%g%ﬁ POE 3 S P S EEL, FATHE
/N ERER ~ U A CGRAH L) + (38.5g/L, 9 HMEKAE) | Fuscoe et al. 1996
— (3.5 g/L, 28 HIFKES)
7 v b (%) — Fox et al. 1996
Tg AC ~IHAE~TU R | — (26 BB Sk S) | NTP 2007
(HfERE)
R 7R ML ER
pb3 (+-) v A (HERE) | — (26 EREIEKEES)
R 7R ML ER
B6C3F,~ 7 A (MErE) | — (B 5 3 0 HEOK#ES)
R 7R M ER
DNA #H55E  | ~ U A [ MLEk — (3.5g/L, 28 H#Ifk/KEG) | Fuscoe et al. 1996
(2 Ay bT v | =7 A0, g, B, | — Chang et al. 1992
A1) + ZFENG bR
7 v Ml
~ 7 Al + Nelson and Bull
Z v AT + 1988
Nelson et al. 1989
IR FRARER | N7 ATV 2=y 7~ | + (85g/L, 60 HFKKES) | Leavitt et al. 1997
kbR 7 A (Big Blue) Tl *) (3.5 g/L, 4 - 10 B MARAKPE
=
— (1.0g/L, 4-10 - 60 #MEK
K 5H)
+ B, — MR = SHWEE

(3) EbADOEE

DCA T3 T > R— A BERIE K OFIEME AR ME O BF DI & LT
HAEhTndg,

T RVEREET > R— 2ADIRE AT DCA (25~50 mg/kg (K&EH/H) ZHKE 5
EML RO XUIRFRIRR G- SN2t MlcBW T, #EEER (BED 50%) ., iRy
72 (BFEH IR 6 20 H LINIZZERICEIE) RfgmRekEE (3 1) 234 64, DCA (25
~75 mg/kg (KE/H) ZEHHBROEG SN RELBT v R— 2D 1 £
W2, M{EFO7 X FERBEESE O (2 £%) 234 b7z (Stacpoole et al. 1998a,
1998b).

Fo, ERMHBT > F— 2D BFH 8 412 DCA (12.5 mg/kg/12 Fffi]) %3
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12.4 4E (10.0~14.84F) RO G L= 2 A, 3L DOEEFED FRRITIERZ £
JE R 22 A8 FE DK T3 A H AL~ (Abdelmalak et al. 2013), #EIRIF XX E

RIMJEDTERE H T DCA (8~4 g/H : {KH 70 kg ZKET 5 & 43~57 mg/kg 1K
HFH/AMY) % 6~7 MR O®KEG SNTZEBE ORI, BOEEFHER., 2S8R Mk
EOFZE T, MIEFOILERKE T T = O/, Mo L A7 a— EOE T,
PREEHERE DI N Z AU FE O 1 RERE DN 7 B AV T2 25 SERIT—AXAYIC
"Ry CTd o 7= (Stacpoole et al. 1978).

R IE DIRE D 7= DCA (50 mg/kg RE/H) % 1 @G S, £ D%
WHIOGATY 0 B2 2 a L AT o —/LENEIN L7272 FE DCA 255
52 Lol 21 BMEOERRE N & 5, BEIL 16 WRIZUEORED H> & %
F A, FERETHLOIEO LT MR KT, IS O T XIXHE KL O
AR BED VKT GEALA) CERE) 2, £7o, MBI KX 2METEDOHADH
PR 28 A b R N 2 S RS B A AR DA AR B 72 R DI IE 3 5RD B LTz, 26 O
2 VT RAEAPRE R 1 T 3K R Ik 6 22 A £ 1Z1X[E14E L7 (Stacpoole et al. 1979),

728, WHO TIZ, bt b TOMZEITRREZATH2REZHRIIL TS
O, fEFE7R b ME CTOREZ W 5 1213y T2 E L Tund (WHO 2005),

[RERDAFZE & L TiE, A3243G BIn AR AZ AT 5 MELAS (2 b= RUTH)
SE, IMIE, FLEET > R—I A MEEHERIE) B 30 412 DCA (25 mg/kg {KHE/
H) % 3EMREOBRE LI-BIEAL _HERY 7 B AR ZEZRBR T, Kt
P (DU PR RS D o S SO MR AR AR TR S AR D R RS IR K O RRARE oD
24k NELNT-E DY (Kaufmann et al. 2006) . e KUEFFET o~ R— A D
T b kgL LizgEsiER (Stacpoole et al. 2006, 2008) ZE=M3d 5,

F7-. FERMEOEMRIELEE 15 412 DCA (4~12.5 mg/kg/12 B§f) A&k 1
m9> 4 WA 1A 27 0E LT, EH 755 H (26312 H) #RO&KE5L-LZ
A, RHl AT RE7R S 8 41, DCA ICRIKT 2 AHEMOH 2 HE RS E LT, IHH.
MEARIE ], TR E K VR AR BEE N DTz, 2095 B RNk
ENRH GBI 2 4412, A KT SUTEB) G Z (b 220558 M O & e DR B
R L LT dEEATIE O SRR RS (7 L— R 1) DR STz, BEAIETO
RIS EREITA LN o1z, 24D 9 HD 1413 DCA O T L,
TR F o (FITANAHE) ZRIET S 2L TERSERICEE L ERESh
TW % (Dunbar et al. 2014),

EFTEEMEIZ OV TIE, DCA ZE e el N R Y g X X N2 X DR O
KIBEBNHARKRESC T EN TOREZEICKIETHERICOWTHAZZ AR E o
R— MRS D, 40T, KET VY Y FIND =2 DK SR ) 5 KOG 2%
TV B HIBRIZ 1998 4F 1 A ~2003 4F 3 A IZ/EE L TW R b oA R KT
FETHR I 48,119 BC, MRFE BT /KGRI X 5 1998~2002 D HITEME N & #
EENT, HIEHHIC 8 ng/L LA LD DCA Z&Te/KZHEE L TWifEEIcB W T,
T ERFERIEO Y 27 B3R L (Fy X 1.28 ;5 95%EHE XM 1.08~1.51).
IR 3T~40 DV 27 g K T > 7= (v XL 1.27; 95% (5 HH X [E 1.02~1.59)
ZORERNOEF BT, DCAIZ XL DR IEREE~DOREO R HNIIEYE 37~40 T
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HDHZENRBEINDELTVWS (Hinckley et al. 2005), /KDOVEEREIEWIZ L5
WREE & ATEE MO BEICOW T O®R AR X afk— MIEIKE~Y T2 —8 v
INOHAIRIZOWT BT TV 523, DCA OB (%) 15 pg/L. ik 24 pg/L)
& HAERMAE, IR &K OFPE & ORICEEE XA LTV (Wright et al.
2004),

HFEDOEEY)FN ) NAaT O LRI, 1999~2001 FFDf], 7L<
EHMR 5 A ETHEATED, £Z CHELRE 112 B OAERZ A L7z 398
Bl (EAEZRH) OREBLAZ RS, EFIXRIFE N ThiLz, 2 b ORBUTIEE
Ji& Jo Ok 35 C DO RK B K & i - T2 ATENC DWW TERE TOA ¥ B o — N FHE i &
T DHEAKBEZF > TWDREBICOWTIZFE OO KB A > 7L A2 IUEE L
DCA H~DIRFZEZHEE LIiE R, EF, xR E HIZ 10% L ERFEDKEZI L
T30 pg/L Z# 2 %5 DCA B SN W, P AT ¢ v 7 [Elfsaoht & v CH
KGR (4> X)) . 95%FFE X &2 FH R L7/ 3, o H EMgRERHE O FE kR B
2% 1.99 (95% 154X 1.05~3.76) THFEV A7 L OBENLLITZN, Tk
R U 2 Z REGETHIET 5 & FERHERREED 1.45 (95% (5 #HIX[# 0.72~2.91)
70, B LN o7 (King et al. 2005),

2. ERHBEFOTM (X 26-1. 26-2)
(1) EREHINABFFRHES (IARC)

TN—T2B : & MIX L THENAMEDAREMEDLR S 5,

IARCIZ. DCAIXZERRENY) TO+4372 3N A DFEHL (sufficient evidence) 73 &
HRE NTORBAT —ZIIAR+mTHDHE LTS (TARC 2004),

728, TARCIT1995FE DI S TlL . b ~DFEMN ANMED 43 225G 54 TR
W2 DIZ T N—73 (B MTRT DRNBANMEICOW TR TE20) & LT3,
20024EIZDCADT —Z O RE L 21T\, Z—72BICt iz, HrLnwr—x& L
T. ¥ A (DeAngelo et al. 1999, Pereira 1996, Bull et al. 2002, Schroeder et al.
1997) K O¥7 > I (DeAngelo et al. 1996) % H /- @k 53R CHIEE 23580 &
Nz Z EaiidE S nTunsd (IARC 2004)

(2) FAO/WHO EFIE RAMYEFIREE (JECFA)
AHlE 72 L

(8) WHO BREIKKEHA FS A4 O RUBHLE (WHO 2005, 2008, 2011)
WHO #EKKETA RT7A » OFEOMEIZLL FO LB TH D,
DCA ®F v MR~ ATORNAMIIZE O TSN TW 5, BicE
PEIZOWTIE, FRICEAETIE, mzHTicily— 4223 EneExond,
D~ A COREEAEMEICEET 57 —4 (DeAngelo et al. 1999) %, DCA
DFRNAV AT OFERICHEMAT S, DCA (0. 8, 84, 168, 315, 429 mg/kg {KE/
H) |2 2 EfEE S~ B6C3F: ~ 7 2 O & ORIED(E%Z EPA O~
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F~—2 R—2AY 7 b7 =7 (version 1.3.1) (234 TiX®» T BMDLjo ZHE L, ##
2 BEEE 5L % TR S 7= SF 1. 0.0075 (me/kg K/ H) 1 Th 5.,

(%)

b FOKEA 60 kg, 1 HOfKEZLZ 2 L SET 5 & @EEERNAY 27
25 104, 105, 106 DFEOHEIKT O DCA X, T 400, 40, 4 pg/L
Thb, TA RTA A, 105 @EPREDS AU A7 12k T 5 40 pg/L TH D, L
L, KEBEDNCHFLHE L7254, DCA % 40 pg/L RiICHREF+5 Z Lix T
W EEbNnATED, A T4 MEITEERIIZ 50 pg/L &35,

(4) RERFRET HESVXIEBI AT L (EPA/IRIS)  (EPA 2003)

EPA /IRISTIL, {bFWE OFAZ . TDUZAH YT 2 HRID & L TI@MEIEFE A
PPEDIEHRZREEL TV D, £20 b9 —H T, BRAREICONT, ERAMS
BUZHOWTORFHRZREMm L, BEISCT, BARRIZED U A 72O TONF#R
Zigfk LT3,

@ #&ORfD
fifi AL SR HE* AHeF%E (UF) [EIERHK &
(MF) (RfD)
FEH KM, Tl OIRZ NOAEL: 7L 3,000 1 4X103
A X F AR DB LOAEL : 12,5 (10X3x10%3 mg/kg R/
(Cicmanec et al. 1991) mg/kg (RE/H x3) ** H

FZORBRT — 2 DR F v — 7 R A EE AW ToOHT L72#E RIT NOAEL/LOAEL 4 FV 724347 X 0 (S
BIERNEB 2 Bk,
R zE 10 X flizE 3X LOAEL fEH: 10X A JE L 0 BLOERBR DT — # HEH: X 7 — X _— AR g 3
ZORBRIIEL THA v ENEY Ry RRA Vb EANTWS D, FEETEV, LLe R EA XONGH
I LT — 2137 <, EFdURBULEMIZL D2 b ORONGEHMIC LD b DN ETZHEL S TVRN,
WZEDEFEMETII RS ZDEND, T—FR—ADEFMEIPFEELE2 b5, LIV, RID OfFFEMEIT
HETHD,

@ HHLAK

a. FERHLAMESE

EPAIZ. DCANRBENAME TCHHZ L& T8 hOT—Z TR E LTS,
LML, &IEZOOEBRIBWFEICIS T DCA NENAME TH D LiswmIT 5
DI 705N 5 5, MR~ 7 2 L OHET ~ NI D Rl e B & OV
JeE DRI FIICAE TH Y, HEKFHNTH S, 7y NED~ T R
FUNT A A S JH M ~ D B AT S TR S 4 B R o0 28 R A B

(LFCA : LIRiTE G HT hyperplastic nodules & FEIEIL TV AT R 23840
L7z, &5, UTOXD REERND D,

(a) BHEDWL DO BRICENT, BELZRIEOHETHEMERS —HL T

BoiLTna,
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(b) 2 FEOEW) CTHEFIZEGAL S —F L T\ 5,

(¢) G OIAME & EERY 720 OFEGEHAMBICHERICBEHRREH D Z & %
R HAREIRREIL B D,

(d) FFAmAcSE (2T D TRV 22 O ZRR R TR 0 & . IS IEI & NS E D
PRI RRE 2 BFAE L TWD EHERI S 9, fERETF N —DThHh o Z L&
FFT o7 — 2 D320,

L7=M>T, DCAIZE MIR L TENAMERH Y Z 9 72WE (likely to be a
carcinogen in humans) Tho & LT 5,

708, EPA 1%, 1996 12 DCA OREMNB AL OB A SITFIZONTO L E
2—%ARLIZ, 2OV E2—TiE, EPA OFEBAMEWE Y 2 7 3HlitEE (1986)
IZPEV, DCA %271 —7" B2 (B MIXFLTEELEBRAMEDD) ITHhHE LT
(EPA 2003),

b. BOREICK SRV

EPA (X, DCA [C L DBEIENAU AT & RN F~v—7 R—RIETELEMEE
T V& AW THE M L7z BMDLio 2> b EARIMTFIEIC L O #EE LTz, HA&E-SaHbE
IZ DeAngelo % (1999) (2 X 2 B6C3F; ~ 7 A DK G-k (25 1T 2 FFlgiR
N R O ARBEEE DO F AT — Z IS & Thiiz, Z OB, fxd A8 &Kt
KNEEDP ST ZOHOT —2 2R L, ZOMOHEIZOWNTIE~ T A~
DOEHREZIEIZ, B M L TEHEEFIIZE L WEAREIHEZHE L THY
Tro ZTORER, YUHEWEITIKRE 1 kg 4720 1 mg DARTAEEICO VR0
LIRS Z OBRICER L CRANAEL DY A7 (8O SF, @EWJid 95%15
FEIRACFET) 1320.05 &2 o7z,

ZOMEIZESE, RAKELY 70 kg, —HOHUKEZ 2L S{E LT, flEIK
2=y MR (MEWEE 1 LYY 1 pg SRk Z EJEICH 0 BET
HEXOBEFENA)AY) ZRELIZEZA, 1.4X106 L5, £72, Z0O
EICEESE BRI E X EDEBAY AT LUL L7 BECEIK TR O %
BT 2oE, TROXLIITRD,

- #%10 SF:  0.05/ (mg/kg {KE/H)

Bk =y RURZ 0 1.4X106/ (ug/L)

BEDRI LALIZETDEREKPRE (95%ERIE)

U A7 LL IREE
10+ (1,,10,000) 70 pg/L
105 (1,7100,000) 7.0 pg/L
106 (1,71,000,000) 0.7 pg/L

5 JFE3L “apparent development of tumors from more than one hepatic cell line” & ¥ &R,
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(5) BEFEA

FAEICBIT A KEREED BE LOBROIMMOMEIILL T LB THhs (B4
FEE 2003),

1995 4ED IARC O Tix. DCA 1Z 7 v—7 3 (b RERAMEWE & L THH
T2V ICHEEINTWD, Tk 10 FOAIRRER#HS /KE RS /KE &M
ZEL O TlE DeAngelo & (1996) DOHFFEIZEE-SUNT, AR K OV HM i
DI ARG AR . ATFE23 A D NOAEL 1% 3.6 mg/kg A5/ H . iEFIRE
% 1,000 (%ﬁﬁ#&oﬁéﬁaﬁ% I LT 100, FEMAAMEDFTREMEIZOWT 10) & L.
TDI /% 0.0036 mg/kg A/ H & HE S iz,

ZD1%. DeAngelo HIZ L > T, REHEEEZEC LT, RN AMED &KL
PEAMAT LTciE e S hve (1999), £huc ks &, [ B6C3Fi vV &2 (H&ED
&2 46~88 L) (T, fkH D DCA % 0, 0.05, 0.5, 1.0, 2.0, 3.5 g/ DIEE (K
0. 8. 84, 168, 315, 429 mg/kg AH/H) T 90~100 HMHI 5 2. NS O EEMN
23 1.0 g/l L EORRCE W THREICEOD LIV, TORERIIZNEN, T1% (168
mg/kg IRHE/HEE) . 95% (315 mg/kg RE/HHEE) . 100% (429 mg/kg A/ H#)
Thol-, BWEERT L OFEOEIITLRGHTHEKRGFIIZAERICHEML, Z0%K
£ 0. 8. 84, 168, 315, 429 mg/kg {KH/H TEAE4 0.28, 0.68, 1.29, 2.47,
2.90 Tho7-, £7-. MFIEDO VA Y — A O INERE S & IZER A e &
Bz bz, ZORBRICEB W T PR B AR D NOAEL 1315 5 Ty,

IR, BNAMEA =X LE LT, BinHEEEOBEGIZOWT, fﬁﬁ%‘cﬁf
TR AP ERE ST, BRSNS T2 Fl 21T 5 BlLSn b 41:%{"?

EWMND D ERE L CGHMIMEOREEITH Z ENHEUITHD B % %hé

L7228 T, DeAngelo & (1999) O#&E2s, L0 HEMEEMIT 21T 5 Ol L
TWhHEEZLN, ZOREITIES 105 BERALY A7 (2N 25 VSD 1 1.43
ngkg RE/H L HEIND,

ARES0kg Dt A1 H 2LEKT ERET 5 & FHEfEIX 0.04 mg/L (=0.03575
mg/l) LHEIND,

# 26-1 EPAIZ& % DCA D TDIERICK B 1) R &

FRHL NOAEL LOAEL N ey TDI
(mg/kg R E/H) (ng/kg IKE/H)
EPA/IRIS A X® 90 HM#&EO#EE — 12.5 UF:3,000 4
(2003) A B (Cicmanec et al. 1001 {4 3) X 3(F&
1991) ([ZHIT DK, K ) X 10(LOAEL
Jibd, g o> 9 25 ) X 3CEIEL D

HORBROT — X
)X 3 (F—%
NR—ZRE)
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+&26-2 ETIVIMEERICK DBEIFENA Y R DOFEEHIFHTE

VA7 L~yL BE (ug/L) | HE (ug/kg KE/H)
WHO/DWGL
55 4 i (2011)
~ U ZADHKEE- (DeAngelo et
al. 1999) (23517 % kD FTHl e 8 103 40 1.3°
Je OV
EPA/IRIS (2003)
~ 7 ZADOEKEE (DeAngeloet | 104 (1,,10,000) 70
al. 1999) (2B DHEDHFHINE | 105 (1,7100,000) 7.0
R OTIE 10¢ (1,,1,000,000) 0.7
/KIEZK (2003)
~ 7 A (DeAngelo et al. 1999) (T 105 40 1.4b

BT DIENA

a FR AR 60kg, 1 HOfKEZ 2L & L. SF : 7.50X 103/ (mg/kg A&/ H)H 5 HEAEFH,
bk AAER 50kg. 1 A OMUKkEA 2L & AUE,

3. BEKR

Rk 24 AEEE D AERENCEIT B DCA OAKBEKDEHNEN (38 27) 705, £
TEHUSIZ BT D ER TA 5 & JFUKIZB W TIE, KEEKE LM (0.04 mg/L)
D 30%~40%DHIE N 2 T S 7205, 1ZTEAEN 10%LL T (248/288 #i5) T

o7,

Flo. WKIZBW TR, FRRIC 100%8i1E 0SS 1 @EATd 7228, 1ZE A ER

10%LLT (4,664/5,991 #i5) Th o7,
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#2171 KEKTORBIKRE (BRKERHS 2012)

FEEEIC R B A&
&
A B | 0o, 90% | 1009%
S| kIERE | S pIF | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | ~ P
E R LEIE ~ ~ ~ ~ ~ ~ ~ ~ 100
N 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | %
o ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ | 0.041
D i 0.004 | 0.008 | 0.012 | 0.016 | 0.020 | 0.024 | 0.028 | 0.032 | 0.036 | 0.040 | (mg/L)
bl LRSS (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) ~
etk 288 248 32 6 2 0 0 0 0 0 0 0
F K 74 74 0 0 0 0 0 0 0 0 0 0
IRIEESCT] 18 18 0 0 0 0 0 0 0 0 0 0
K| A 60 60 0 0 0 0 0 0 0 0 0 0
Z it 136 96 32 6 2 0 0 0 0 0 0 0
2tk 5,9916 | 46649 | 8399 | 289 | 110 43 25 10 8 1 1 1
EU 1,106 585 | 301| 119 64 19 11 2 4 0 0 1
AR PN 283 134 76 29 10 14 9 7 3 0 1 0
K| Rk 3,128 | 2,898 | 166 46 11 2 2 1 1 1 0 0
Z it 1,450 | 1,028 | 291 95 25 8 3 1 0 0 0
CFRY 24 FEERAREF)

I. BREEEERN

DCA i, FEBREIZIBNT, IERD AmEE LT, IS OFERA~DORENRGR
DHAVTWAN, b N TIEATERMEICET 2EFMER H 5 b DD DCA IEFE & DR
XA BTN,

T AN DN TIE, S ORAEMEIEIND T v N RN~ 7 RTB T D EBOR
A#GHRRCA LN, Fo, B~ U AT 8% 055050 CHfifa R iE o
AN LN, B N TORNAICET LT —Z TR0, EREMWIC OV
T2 N AMEDFEHLNE 5T d & LT, TARC X7 /v—7 2B, EPA 37
L—7 B2, ACGIH (X A3 I/ L TW5,

BAREMEICE LT, M2 AW 718 R 2258 28 BBk CIIBGE L R oE 1 H U |
BB H HFEERITE DTV, Fiz, BEEMlaz UV i2E s 228 L Bl ¢
H B2 DRER NS STV D, invivo BRERICI W T, = o A/NEER TIEEIRMED
WEN—2HDHMN, R T3 Ay 87 vt A TO DNA HEMITHRE S
TV, O~ ZAKLDNT v MZEBIT A/ EREBRTClIEE s fEInTnD, 7
VAV =y 7= ANBOBE FIRNERAR TIEL, RmH®ET 60 HiG Lz
BAIZIWEINDGERD BTV AN, 4 KON 10 @S CIEZRERIIm i ST
AN

LEX Y DCAITFNANMEE RT Z EnD ., FERD Amlt & BN AMEDTE H Iz
TiMlZ1T> Z & & LTz, £72. DCA OFEN AT 2B EO R 513 HESE &

O KK, FLWE, HTK, ZOMOEFE L BEBITHIERH D03, BAKERHS (2012) DR
G RO F FRiH
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BZ DI, BBAMEZOWTIE, TDI OFEH & TEEET MK D RBAY X7
SO T A2 E M L7, 7B, DCADE Faxtg s Li-mAIXES TR, 72,
M EISBEBRDOIRFNI WD Z LW FRER e FDRIAN RN &b AFHEIZRB W
TIE, BB OfERICE S T ENEYTH D & L=,

RN AFMEICE LT, %5k 615572 NOAEL Of/MElX, ~7 AD 60 1

Fﬁﬁﬁk*&“@ﬁ%ﬁiiﬁﬁ HIFEEEINCHESL< 7.6 mglkg (KHE/H TH 503, TFEE O

IS ETH D AHREMEN H V) | FEFED AEMED TDI A ORI & 72 O IE R Y
k Bbivd, —T7i. A4 XD 90 HIF A& GRBRIZI T 2 NP0 T2 jazs e,
WISMEZ > T, LOAEL 12.5 mglkg {K/H 238 SN TW5, 22T, 20
LOAEL % tR#LIZ A HE FEA4% %K 1,000 (FiZ= 10, AR 7E 10, 2R & O LOAEL
5 10) Zw@EMH L C. DCA OIERENAFMIZEIT 5 TDI 1% 12.5 png/kg (KE/H & 72
-7,

FENAMEICE LT, \BIEWHETREDPAEENRED LN HAERIL, ~T7 2D 90
~100 M EMEEERER TH VD . 8 mglkg RE/H LA 5 C RS ST A b s
FRAMEOWMN D b0 EEZT, LEN-> T, ARRICESERNVF<—7 F—
BT L0 RN AMEOFH 24T 5 2 & 3 Th 5 &Yk L7,

Ry F~v—7 R—=REOFEMRIZHE =0, ~ 7 AD 90~100 M8 MHEmEERERIZ I 1T
HREEFRAME DT —ZIZE B L. EPA (2003) [ZECHE S 207 BT AE e S 13l a7
FEDFABEZBE T D HENMLNT — XIS FHIiZ1T5 2 & & LT,

R O F 2 EPA @ Benchmark Dose Software (ver 2.1.2) @ Gamma, Logistic.
LogLogistic, Logprobit, Multistage, Multistage-Cancer, Probit, Weibull & O
Quantal-Linear D&ET /L EZHAWTHNT L2 & Z A @A L7=ET /LD 55 BMDLio
(D7 4 v 4 70 <. Akaike’s Information Criterion (AIC) WME< . &b
vy BMDL1o # & H L 72 ® 1% Multistage &7 /L (Restrict Betas >=0) MK O
Multistage-Cancer 7 /L Céh Y .BMDLio (W41 H 12.9 mg/kg (RHE/H ThH - 7=,
TDI OB HOWTIE, 2@ BMDLio AR 1,000 (FE2E 10, fEAZE 10, 78

A 10) THR L 72 12.9 pglkg K8/ H % DCA OFENANEICEITH TDI & L7z, F
7oy BHET L B3N8 A) A7 FHBIZ oW TIE, 20 BMDLyo & 38 LTCHE
BIMEZATH) LI LV EB LB A=y R 27 (SF; A®E 1 kg 2472V 1 mg/
HOHABETCAEEICOEDRORE LT-HGEICZOREICEBR L THRANRELD Y X 7)
13 7.8X103/(mg/kg KT/ H) & LS b,

LI b, DCADIER N AL IEE L L2855 DOTDI %#12.5 nglkg (RE/H., R A
PE2fRIE & L2 & OTDIZ12.9 ng/kgRH/H, HERA2L=> b X7 %£7.8X103
/(mg/kg KEE/H) & & E Lz,
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@R N A m A fatE & L85 OTDI
TDI 125 ugl/kg {KH/H

(TDI FERL) S E I AR

(B fE) A X

(HARR) 90 H

(Be5-J515) ROy

(LOAEL 3% /EARALAT ) ATHekoo AFfmpnze i st ks B R 4

(LOAEL) 12.5 mg/kg AH/H

(e F26 2550 1,000 (FE7#£10, fE{A7£10, F2MEHEMERER & OCLOAEL
i FH10)

@V AMEETREE L L7256 OTDI
TDI 12.9 pglkg K/ H

(TDI XEFRHL) 18 1 2 AR

(B Fi) <A

(J11) 90~1003# [

(B 5-J71%) R G-

(R TEARMLAT L) FHF g8 SR e A 0D 8 A= 458 5 0D 1 N %
(BMDLio) 12.9 mg/kg{KE/ H

(e F26 2550 1,000 (Ffz210, fE{AZE10, FE23ANMEL0)

@KENAMEIEL LEEGEORPN A=y N A
Rz =y ) R7 : ({KE1kg M7~V Img/H D HETAIEICDT- D RO RER
LB BDFRNAY 227]) 7.8X103/(mg/kg KEH/H)

(R EFRAL) 18 e T 1 AR

(EVHE) <7 A

€:1ili) 90~ 10035 ]

(B 5-J71%) oK G-

(R EFRALAT L) 0 e s S U TR e s e 0D 8 A A S oD B8 45

(VA7 L~V EBEE) 104, 105, 10612F84 4 AR IL,
%13, 1.3, 0.13 ug/kg K=E/H,

(%)
IKIEZREFEYERE D LR T & % I1£0.04 mg/LO K% (K H55.1kgPD A3 H %72
2 LB L78A1C, 1HS - 0 IKEL kgDBEEIT, 1.45 ng/kg RE/H TH 5,
ZOEIX, FERMB AN EFEIE & L72TDI 12.5 pglkg R/ H & O AN 2 FRIE
L L7=TDI 12.9 pg/kglk &/ H ORIy D1 TH D, £, FNia=v b 27 &

DK 26 4F 3 A 31 HRMZRZEB R CIRGE LZE R 55.1 kg &2 W CEHRZ{To 72,
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Wo b &, 105 BHRAY X7 LoULIZFE Y 3 58 R 1.3 ng/kg (RAE/H OK1.145
Th D,

BTCATERE S D KIEKEEEEE O FRTH 5EF£0.03 mg/LOKZ (KES5.1kg
DAPIHY7= 02 LEKLEEGAIC, 1H Y72 IREL kgEBE&EIT, 1.09 pg/kg
KRE/HTHDH, ZOMEIT, FERNAFEEZIEE L L7-TDI 12.5 ug/kg A=H/H KO
R AMEEFEEE L L72TDI 12.9 pg/kg REH/H O D1 TH D, £lo. WA=
=y FURTZERWZEE, 105 BRAU A7 LoYUIHHY T 58 EEL.S ng/kg
REE/H DFI0.8EFTH 5,

8 WHO B KAKEH A T A AZFBNT, 105 FN AU A7 I YT D HCEHAK R D i % 4
LSS L-~UL (life time excess cancer risk) &L T3,
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# 28 FKHBRICH(T 5 NOAEL %

BtE - T RARA Vb NOAEL | LOAEL
SR e 1k PR TE (mg/kg (RKE/H) (mg/kg (mg/kg S
Wi AE/H) | KHE/H)
~ A 14 HREAKEE | AFEERMN, FROIE | 75[E]X%1
B6C3F; 5 K. RIFHEEE (250)
M 12
~ A 3 WM, 10 #E | HFEZHN (125) 25[E] 125[E]
B6C3F; ok 5
Jii3
7 vk 8 WHM/N3 W | AATRE (16) 16(E]
F344, LE | flok#&s
1 9~18
7 v bk 3 7> H [FIBEHIRE | A6 B A SR AR AR e D 125[W]
SD %5 ZefaZE N, B ORI,
MERESS 10 HpR (125)
~ X 90 HWA 7k | IFFEXTE&EHN, 5K 12.5[A,E] | EPA/IRIS
v—s | v O#s K. &R T 22 fa s DFEA
MERES B P B BERRHE D 22 s RfD HH
M, FBEROZME (12.5) WS
ni-s—
A,
~ A 60 K75 i | AFFExF EEHEN (77) FE R
a. B6C3F: AR K% 5- FEiES (MRAE+HE) OF | A
1 50 AT & A E S OB | 7.6[A]
Jn (410)
12 ~ A 90~ 100 A FIRK | 8142 7= v o JF R sE | FERE S WHO,
b. B6C3F: K5 FEAFEIN, FFRaE X | A EPA(IRIS)
HE 46~171 VR B IR R oD 38 A= 4 | 84[A] DIFEIN A
& E5 (8) ST (i
fretE (168) ML=F
—_— y R
2 ~ 7 A 51 W [H/82 W | T b e it fEE fe VAR B I
c. B6C3F: oK G- AR EEEDN (115)
I 40~90
12 ~ A 52 MoK | T I 55 5 A= 48 B 8 0
d. B6C3F: = (0.5 g/L)
1t 20
12 ~ A 104 F MK | REHEMNFOPRD . T
e. B6C3F: 5. kFEEEHDN, R O
It 25 FEAAERE R QMBI 7=
0 FEAEEHEIN (438)
12 ~ R 26 W, /41 8 | AKE S - IR ARE O 1
. Tg. AC -~ | MfKKEG mn (i 150), AFHIARZE
IHEA FaZetE o, FAR S
e 10~ fa o Zs i (I 75)
15
~ A 26 41 38 | FIRHIIREESE, FFHEEZE
ps3~T 1 | [k E G- JaZstE (i 80)
KIE
WERE 10~
15
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% | @ipfE - T RARA Vb NOAEL | LOAEL
| R - PR TE (mg/kg (RKE/H) (mg/kg (mg/kg 5
Wi AE/H) | KHE/H)
2 7 vk 100 JE[M,7103 | FEEE RN, FFIEEE | — =M | — =
g. F344 HEEEAKES | (40.2) 3.6[E] 40.2[E]
1 60
ZS 7 vk TR 6~15 H | BlEi; BLEN); BLEN);
a. LE DA G- REEHINANE], 0 - B | 14[E,W] 140[E, W]
M 19~21 figk - MO ER (140) | FEEM | BAERME
IREY) - Rk O A EHY | 14[E,W] 140[E, W]
i (140)
% Z v b R 6~15 A | WWEW;
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