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TBERACEIK OB B ESOEITR DL FWE L LT, 7 nalilig (DCA) Of Mk
RS 21T > 72

FHIZ W2 R EGE S 1T, AEERER (v X Ty FEQRU YY) A
BHERER (U A, Ty NROA X) | 18R RN AMEREE (w7 AR DNT
v ) MREERR (7Y PR X)) s (U X)), AT - FEAFENER
B (7 REO X)), BEFEEREBRE OB MOEFRERRTH D,

DCA I%, EBREMICIH T, FERDBA ML LT, BITHFIER ORE R A~DRENT
DHIVTWDA, b N TIFAEMEMEICET 2E PR H 5 0D DCA IR & DR
BIXA LN TR, L LR S, BNAMEICOWT, FFEEOR A ERNN Z
v RO~ 2 BT 28HOR OB EREBR CAHA N0, RN AT LN A
PEDEFIZOWTEHliZITS Z & & Lz, £7o, BEFEERBRICBWT, B L&
ERBFONTELTEEEEICR DB COHBIIREETH D Z &5 DCA OF
DA T D BIEEEOBEGIIRME LB =D, BB AMEOFHmIZ OV T
1Z. TDI DRI THEEET M KD RMBA Y A7 32 Fhit L7,

DCA DIEREN AT HONWTIEL, A XD 90 H R 0 53BR 217 2 ATl FTHl
fRZEfRZeVE, KO EMEEN A LNk T — 2 6| /hd#EtERE (LOAEL) 1X 12.5
mg/kg (KE/H & 720 . RiESEMR%H 1,000 (FEZE 10, fEKZE 10, fAadEdEERE L O
LOAEL £/ 10) TR L7z 12.5 pglkg (AH/ H s — HEHE (TDD & L7,

DCA DOFED ANEIZ DWW TIE, =~ 7 A DO O # G-3RI 35 15 2 FFHIRE Rz ST A e g
EORAMEICETIHEN LT — X IZHESD2E, R F~v—FJ =AY T7 b =T

(Ver 2.1.2) @ Multistage €7 /L (Restrict Betas >= 0) K& " Multistage-Cancer
EFNAERHNTEH LR Fv—27 R—2D 95%E# FIEE (BMDLo) 1% 12.9
mg/kg KE/H & 72 ~7=, TDI OEHICHOWTiL, Z® BMDLio & NiEFEMRE 1,000

(FEz= 10, fEIAZE 10, RN AM 10) THRL7Z 12.9 pglkg RE/H 23803 AMEICB S
% TDI & Lz, £7-, FEHET ML D2RBNAY A7 MW TIE, 2@ BMDLyo
EHRRE LTEMIMEZIT) Z LIV AR LB A=y NV R (Ra—
7727 %— (SF) ; (AHE 1kg %729 1mg/HOHARETEREICHZVROERE LI5S
IZZ DIRBICER L TRANEL DY 227) & 7.8X103/(mg/kg (KE/H) & LT,



I. FMEXERMEOME
1. iR
DCA 72 E D e 7 ALEEREA I 1 KB RR 2B W CKEJFUKR R OB E 0 R 56
FLOVHFEAD GER) E0ROL LAER S D HEBERIERMED—>Th b (BAESH
4 2003),

2. —ig4
U7 v v R

3. ¥4
TUPAC

4 . 7 v o liEg
#4, . 2,2-dichloroacetic acid
CAS No. : 79-43-6

4. HFK
CsH2C1,05 / CHCL.COOH

5. 9F=
128.9

6. BEKX
Cl

|
Cl—CH—CO:H

7. PEEERIMER
WERRIPEIR R D B 5 A D RK
W (CC) - 194
s (°C) 1135
teE (k=1) : 1.56
IKA~DOERME - IR 5
KA 5 ) — Nl E (log Pow) @ 0.92
FKZE 19 Pa (20°C)
Zofh FEXIAREE (BX=1)) : 4.4

8. WITRHF
(1) EZESOHRFESE
KEHMEE (mg/L) : 0.04



(2) BONEFEOKEREEJEXEHA FS54M4 UE
WHO (mg/L) : 0.05 (&5 4 i)
EU (mg/L) : 72 L
EPA (mg/L) : a2 FElEEE 5 B DFn & L T 0.06 (Maximum Contaminant Level)
RINKREGETA R4 72 L

I REEITRIMROME

WHO SKEVKKE T A K7 A4 2 EPA/HAEY A7 EHRT AT 4 (IRIS) DU A
[EEED AMFSERERS (TARC) O/ 77 7, KEFEEHEAFMFSHE (ACGIH) O
EEZ I, BHEICET 2 ERENM 2RI L (ACGIH 2005, TARC 2004,
EPA 2003, 2005, WHO 2005, 2011),

1. SHICEATHREFEHMR

(1) ERNENE
@ i

DCA X, 7 v F O~ A TIIHEILE DS (James et al. 1998, Stacpoole 1987,

Schultz et al. 1999) , B F TITR AR OEE O &6 60225 (Kim and Weisel
1998, Stacpoole et al. 1998a) HLNIRIL S AU TILHFIZAD Z ENE SN TEY
Bl 2 1XZEERF D v b TIER 051 15~30 0B CI g DCABEN B — 7 (2T
% (Stacpoole et al. 1998a) .

@ %

DCA 1%, JWNZHFIg & R4 L, & Dk, hDlggs 2 oA % (James et al.
1998. Evans 1982),

14C THEFk L 7= DCA (50 mg/kg (AH) # MBI O HE LTS T » MZBWT,
HEHEME (58T 58— hTEAR) 1IHA (11.9%) . Il (6.19%) .
THILE (8.74%) . 5T (8.87%) M OVEfiE (0.53%) 127046 L. Mg, s, O,
B & B B, il R BREEZ O ORRRICIX, 52D 9.46% BFAE L T - (James
et al. 1998),

14C THEFE L7 DCA (28.2 (282 mg/kg AHE) #iflRO&KEL1=7 v M
BT, %5 48 B[4 ORI G5B D% 36.4 J 1 26.2% M FRIE L TV, 7k
NI O T TIINTFIR (4.9~7.9%). I (4.5~9.9%). KJFE (3.3~4.5%). I
W (1.4~2.6%). 5 (1.0~1.7%) ODIEIZEEHEENRLS DT, $&5 48 KR
%, BhE. NENG. B, ORERLL WL R OB, M. BERDESEE OO D BTSN
X, EED 1~2% TH -7 (Lin et al. 1993),

DCA L, R %321 T3 ip# % 88 L1525 (Smith et al. 1992; EPA 2003
SQUIGTDEDR



S K- it

DCA DOCHIHRREE 2 XIZR~T,

DCA X, BHEFRILEN T VAT UL | 2Dk, BILIN Ty = VIR
2705, ZNHOWEITRPICHRES D, £, ZOTNETF A AR OEES
JRAEANIITNE T A SlinglgEdE-v—4% (GSTZ) I LVl s 2 & wiEs
SN TS (Tongetal 1998a, 1998b), ZDiEH, 7 U AFIIIT, 7 /K&
ERBLURZED 7 U RO7 ) U ABGIRE 720 . EO—HIE bR R T A
A, MERE L CHEIEES LD (James et al. 1998, Stacpoole 1989, Stacpoole et al.
1998a),

DCA%Z T v b A XKt MIHEEFERANKEG LRt 7 V77 22
O HERIEEN A BN Z LD @R TIEARENT L 2 WO B & 72
5 R sz (Lukas et al. 1980), & A AE 4 20 412 13C THE#R L 7=
DCA (2.5 pg/kg IA8H) ZfR &G L-# BB\ T, fif DCA 1345 30 /5%
IZE— 723 LT, HERE TIECHICIEET 208, &5 2k L7=5H4 (5,
15 HED ITIZZ V7 7 o AHENIEL 705 2 & VA ST 5 (Jia et al. 2006),
T hary RYTHRVOEEIC DCA (12.5~25 mg/kg KHE) Zikroicko®&s (2
BI/H) L7256 O34 11 BefE] & @iE ST (Barshop et al. 2004), &
72, DCA Z FHANIHEES- L7727 v b TiX DCA DI/ 5 OVERNELE LT & D
WERH Y DCA BENZORHMELET 5 2 &L BRI 7 (James et al. 1997),
It Sprague-Dawley (SD) 7 > MZ¥i1F%5 DCA (0.0025, 0.25, 50 mg/kg {AHE/
H) @ 12 #EEHPOKE 5T, GSTZ DOIEMe % v /=7 BB BRI
DLz EDWmESLH S (Guo et al. 2006),

I bz RY T7IREEIZ DCA (25 mg/kg (RAE/H) % 6 > H RO &G L7k
HHNET v MIZDCA (50 mg/kg (KHE/H) % 5 H R D &5 L 72 R T,
S - REMEIERICIIEN S D7 VT 5 v A, AR ok R
D PR RO I BT Z & D5 DCA OAEKRN TOAET & OEHZ 38 THE
iy - WS EERRE T ThH A AREMELER L7-HmE S H 5 (Shroads et al. 2008),
B6C3F, ~ ™7 22 8 Mlih7n 6 2 WA, i 4 @i 5 56 . DCA (2g/L) &K
KEEG- L7212 DCA ZFIRANZ S L CHlL 2 2 07 BR . BiE It IREE
IZHARTIMHRENELS 7 VT 7 ZAOBNNRHELNTEN, BE TIEALIRD S
7= (Schultz et al. 2002), F7=Z OFRERTIL, OKE 5% BRI L 72 T A1 i e &
SENZBIT A~ VLA NVT & NEEEA VY AT —E8 (GSTZ ©O—>, Fu i BibiEfk
CTEERMX 23 58F) OEEN, 10 B0~ 7 2T L7223 60 #Hio~
A TIIBEN DN o2 b SN TWA,

t MZ DCA (50 mg/kg (KH) ZH[ERE O#%E L7-iBRC. RELED R PR

D I harRITH; MEOPFTCZRXALX—ZEHTEHEAELTWDI har R T OMREN
KTFT25ZEI2E-oT, IO, BN, MR SICBE 24T 5A, LT < ROV IEREZ 4
T, BEilFER-oTREENMET AL, SEIEREREZBT ERERE ¥ —HR—L3—
Y (http://www.nanbyou.or.jp/entry/194) X 9),



(8 Wiffltz) 1T CXHRRECTHY . Rtk ;t TOMERE TREED 1%
LI FTdho7= (Lukasetal 1980, WHO 2005), —Ji. @& DCA % EH5
L727 v FTIERE OPENE N F 5107~ (Cornett et al. 1999, Gonzalez-Leon et al.
1997), MC THEF: L7= DCA (28.2, 282 mg/kg fAH) ZimflRo&S5-L7=7 v b
IZBWT, TR(bIRFE & L TR LHER SN D EIE1T4 34.4, 25.0% & & =8
HRETHY . JRPPEIEITS 12.7, 35.2%., FEHHEEILA 0.8, 2.0% & @A &
HGETHEMLIEEoWmELH S (Lin et al. 1993),

DCA #H[EFIRN#Z S L7277 v b (100 mg/kg KE) . 1 X (100 mg/kg K HE)
KOt b (10 mg/kg (A X% 20 mg/kg IRE) (28T D HALAW O i A 84 a6
IZENEI 2.97, 20.8 L TN0.43 FEfijTH Y. DCA (100 mg/kg (KE) @ H[AIFHK
WG REBRIZBIT A4 X (280) oM —7REIXT v bD 2 TH - 7= (Lukas
et al. 1980) .,

BE 84 DART T 4 712 DCA k&S L, 5B 5 52 18C TE#
L7- DCA Z#RN#RE L CufEth o> 12C/13C JRE A2 HIE L. i%@aﬁé (PK) €7
NV RWTETFERIRARZHEE LR BRICE VT, DCA OAEY IR HZRIT 27
~100% EEHANZENRE W LR ENT, £72. D% DCA (0.02 ngkg KH/
H) % 14 BROKES L& A, B L 0 W 5 < e 2 & A3
TR X 7~ (Schultz et al. 2006) .,

AR O LR Y ENEE (PBPK) €7 /MZOW L, T V&2 HWTHR L
TR ML O DCARE L . ~ T AR OYT v b 14 HREEOKE 58 BR80T 5
FHIE L 2 L= iENH D (Keys et al. 2004), 7. & s PBPK £ /VICE
WTEHETIZ GSTZ 2 L7 oM EN, (K& TIE DCA L ififEsx o7&
EDOREEMNEERK T THY ., T /VEHEND 0.5 pngkg RE/HFEE OOKIRER I
£ DTl GSTZ iEHE~D BN IIEF IZIRER & B Z L 2R L= (Liet
al. 2008) HH 5, Li 5 (2008) (%, EPA (2003) 23323 AFEMZ AV 7= DeAngelo
5 (1999) O~ v AT —% (BO#h) 125 < 10% @RISR ALY 27
i 2.1 mg/kg (AH/H Db MNEMHAEL ., PBPK £5 /L% T 0.1 mg/kg {K&H/H
EHEE L. ZHUIAE 70 kg, 2 L/H OHUKEE L7=84 3.5 mg/L/H @ DCA %

IZFEYS 5 E A LT D (Liet al. 2008),



DCA (> EE#EE% (EPA 2003)

(2) EREME~ADEE
@ 2ESHRER
DCA 13 Z BT ClIR g2 R \1Hm L T3t 2 A L5208 R OBRE TOR
PEEEMEILIR < 7220y (ACGIH 2005) , #% 1 - 4E st & (LDso) 13~ 7 A T 5,520 mg/kg
{KE (Woodard et al. 1941)., 7 » b T 2,820 mg/kg {AE (Smyth et al. 1951) <°
4,480 mg/kg AT (Woodard et al. 1941) TH ¥ | #£FZ LDso 1L 7 % T 0.51 mL/kg
(%7 795 mg/kg fKEH) T&H D (Smyth et al. 1951), 7235, DCA 1TRE K OMRIZ*)
L CHRWFRME X OE BN H 5 (ACGIH 2005),

Q@ EAEHER

a. 14BHBEIMEEESER (TVX)
B6C3F1~v & (M, &%&58F 12 P8) (Z8Bi1F 5 DCA (0. 300, 1,000, 2,000

10



mg/L ; 0, 75, 250, 500 mg/kg {KHE/H ; EPA #1% (1988, 2005)) @ 14 HI[H
O GREEDN I ThN Tz, KRG THRO bNFHEIT 2R 11IRT,

250 mg/kg A/ H UL LR GRECHEROKHFAZE RN bz, £
7. 250 mg/kg AE/H LA EOFGRETIIATHIIIE K K OB RPEEESE S 2 5 7=

(Sanchez and Bull 1990) ,

EPA |%, IFEEHEMEZHEEL LT, TofRickSxEHEE (NOAEL) %
75 mg/kg (KE/H & LT\ 5 (EPA2003), £7-. ACGIH (2005) Tlif&5 &%
OKBE GRS 60, 200, 400 mg/kg (AHE/H L #1% L, NOAEL % 60 mg/kg
KE/H L LTW5,

&1 YOR 14 BEERMSEHAR

B HRE J4i3
1,000 mg/L VL k= FFE RN, FMIaER, RAMEEEE
(250 (200) mg/kg {AHE/H)
300 mg/L IR 72 L
(75 (60) mg/kg (KHE/H)

b. 3XIF1EAMEIMEMHSER (YO X)

B6C3F1~ v A () 1217 5DCA (0, 100, 500, 2,000 mg/L: 0, 25, 125,
500 mg/kgiAH/H ; EPA#% (EPA 1988, 2005) ) >3 [ 1% 103 K #%
BB Tz, SEGHETRD b m it a2 R 277,

I O 5T, FFR MR & OFE TR 80 H &K AR 72 880173125 mg/kg ik
H/HLL EOEGRETEIZE SN, £7=. acyl-CoA oxidaseDiE MDA, 500
mg/kgRE/H F 5TV | 25 V125 mg/kg(RE/ H £ 5-#% T 10 [H
IZH7- 0 A 507~ (Parrish et al. 1996)

EPAIZ. NFEEHMA A Hi7-125 me/kefiE/H #LOAELY L. NOAEL#%
25 mg/kgfAHE/H & L7= (EPA 1988) .

F2 YORIXIE10BAMEIESHERER

BHRE Jai3
500 mg/L LAk JFRE oD et B O St BB B D HE N
(125 mg/kg A H/H)
100 mg/L mwIEFT 72 L
(25 mg/kg K E/H)

c. 8XIFIIBAMBIMEMEHER (Sv )

Fischer 344 (F344) 7 v & (M, A& 5# 9~18 VL, S ITHEALER) K
" Long-Evans (LE) 7 v I (H, &8 9~18 L, I IFBEEFLER) I2B1T
% DCA (0, 0.25, 1.25, 2.5g/LL.: LE 7 v k 0, 23, 122, 220 mg/kg {AH&/H .
F344 7 v 1 0, 18, 91, 167 mg/kg {AKH/H) @ 8 WAEMAK/K G55 & O DCA

(0. 0.2, 1, 2g/L:LE 7 > 0, 17, 88, 192 mg/kg {K&/H, F344 7 » b 0,

11



16, 89, 173 mg/kg RH/H) @ 13 WRIHKEGRBRP ThN T, FEGH TR
O oNTEEAT R E R 3 L OFE 4 177,

8 WHMHAE GRAERTIX, (KAERGHED F344 7 » MIATRE N, THE
I EEGEEO LE 7 > R ONF344 7 v MIHTERE ., TEOEIVK FRA L
720

13 EMEKE SRR T, WARFEDO T v b TIRAER G O SITRE D,
HPHEU ERGEEO LE 7 v s kONEHERGHEO F344 7 v b THEOEK
THRAHLN, ZNSIXEAREEGERHD F344 7 v F TiROBEEICBIZE SN, £
7=, F344 T v FTIIHEIZ, AFREHOK T, SLHE Y KEHEE &K ORI O
fXF (foot splay DHEIN) AL, WRHEO A ERGAE TITIRER, Fitiz
K O FL S O A A+ H317= (Moser et al. 1999)

EPA 13 8 MoK #5388k 1) 5 F344 7 v b @ LOAEL % 18 mg/kg {AH
/H. LE 7 v b ® LOAEL % 122 mg/kg {A5/H, NOAEL % 23 mg/kg {K&E/H
&L, 13 HEMRERIZEHIT D F344 7 v b @ LOAEL % 16 mg/kg A/ H & O LE
Z v F® LOAEL % 17 mg/kg AH/H & LCW\W5, F344 7 v MILE 7 v b &
DD E < | BEFLEZ OIS T v P L0 O ERE WL S Th o
7= (EPA 2003, 2005),

£3 Jv S ERERMEEEHER

BeG-RE Jiia
1.25 g/L VL I W RHE ATV DU D2 )
(91 mg/kg A/ H (F344), KT
122 mg/kg K&/ H (LE))
0.25 g/L F344 ; T8
(18 mg/kg A&/ H (F344),
23 mg/kg A&/ H (LE))

£4 Zv b1 EARBEREEFEHAR

BeG-RE Jii3
2 g/L WRAE ; BATERE, BEOBIIKT, Rk, Mk, BErLG
(173 mg/kg I/ H (F344), DI
192 mg/kg K&/ H (LE)) F344 % ; AREE O T, MHE Y KRES, fiEOM KT
1 g/L ﬁﬁ%ﬁ ; H:TTE:FLL'
(89 mg/kg A/ H (F344)., LE % ; % oEHNET
88 mg/kg A/ H (LE))
0.2 g/L W RHT ; AT
(16 mg/kg 5/ H (F344).,
17 mg/kg K&/ H (LE))

d 3IMrARBEZAEESMEER (v k)

SD 7 v b (MERE, &4 5-8F 10 PL) (23817 %5 DCA (0, 125, 500, 2,000 mg/kg
(KE/H) @ 3 2 A MR O &SRB T, SR TR bzt
TR &3 5 127R7,

AREAHAR . 2,000 mg/kg RE/ H#ECHERES 1 IEOSETEHINFED bz, £

12




FIERIE, BEOMELOSER TH Y . HEERFO7RRERD 23580 b,
RGBT, B, BB O EROEIMNRD iz, BT
AN IEM R OE BLS EE B AOlEs TH 0 | B GREOMERET ~ b ORI OVINK
T A E OA BEARRARAE D ZEfa B PEN TR BT (KRIME OVINIKZ & Y7384
BRI R BB GRET 60%. THEXROEHEERSHEL 100%) (Katz et al.
1981),

WHO %, RasEE~OEE L OINOREENA LT 125 mg/kg (KE/H %
LOAEL & LT\wW3% (WHO 2005),

&5 v rINAMBIMESHRER
5 il

2,000 mg/kg R E/H JEC (MEMESS 1/10 JB)

500 mg/kg AR/ H LA | KA = /NI D VB O BRI D Z2 faZstE (100%) . 1%
e DRREL, BR, TS - Bl - BB O EEOHEM, &
G %

125 mg/kg A/ H KM+ /NI D BB OF B RARME D ZZ S VE (60%) . 14
D REL, BEIR. TN - Bl - B ORI EE O, (K
G %

e. 90 AMEHERMSHERR (/1 X)

E—7VR (WERE, &# 58 5 868) (28155 DCA (0, 12.5, 39.5, 72 mg/kg
KE/H) © 90 A AHEERBRN TbNZ, DCAIZETF b 7%
THEE LT, BHEHETRD LN FET LA 6 1R,

72 mg/kg IR/ H e GHET, MR EE 2 ) OB IERRH? | R MIERE G O~ 7
0 B AEOWRD R O K FEEEE (LDH) EAEARO LN, 62, fitié
MDA BRI, ik & BiKIC Xk BT 2 3D b7,

39.5 mg/kg (RHE/H DL EOBGRET, BN THI 2 (REOHINEIH] & O ik
DOFERTEREHMNED Hiiz,

12.5 mg/kg R/ H UL L& 58 CTRIRO MR RO, FEEL 2 2380 5
iz,

ZOIENIREFHELE L TR TIX M ECT~T YT U &N 39.5 mglkg
K/ AU EOBERETHRD v, 12.5 mg/kg KE/ A UL o 55 CITHIE o 22
RS PE NGRS B LTz, Ml Cld 72 mg/kg R/ B O CEIRME RS R 3780 5
N7z, FEH Tl 12.5 mg/kg R/ H UL EORETEMENGRD LT,

K OVINIRIZ 31T 2 FRFEEE D A BERAE (BEYE) DZERaZE M ED 12.5 mglkg
(REE/ B UL E OB ERE TR b RO TFLE DA BERRME (BEH) ozefnZs it
NED 39.5 mg/kg RE/H UL EOBERETHRD bz ¥,

FHFEDIX, 12.5 mglkg R/ H £ G- HEOIE T RN O A BERHE D 22 fa 25 53 A
HITWAT2H, NOAEL #ikd Hiu7euvE LT 5 (Cicmanec et al. 1991),

2 T —Z RN L R OSBRI EL O A DA
D RRMERIREHC B 2 7 — ARl L

13



728, ACGIH ;O EPA IZ LOAEL % 12.5 mg/kg {A&/H & L. EPA TiZZ
HErRkosBHAE RD) EHICHNTWA (EPA2003. ACGIH 2005),

x6 4 X990 HEEZMEFMERER

E s iz [
72 mg/kg A/ H PR PRI 2 PR RRE 2, JRifn. | REURIREE 2 SRR 2. JRifuEk
HRER O~ 7 3 B AEDR | B AT 7 0 B DD
A, LDH L&, & doots | LDH E5- Jifi & iMoo AE % B b
et BRI, il & BRI I | 0, iz L KIC K BT 2| 1k

AHEEL 2 JE R A S %
39.5 mg/kg KE/H UL E BORME TR 2, B EEHY | BRI TR 2, BAR T RN,
m HW@“%/T)V%%\ﬁ%@

A Bl 0 2o Rz ¥

12.5 mg/kg A &E/H L | HW®W%E%®%W\%E ﬁ@@ﬁﬁéimﬁm\%ﬁ%%
o RIR OV O A BERR | IO T Fm R 22 R 2 1

ﬁ@ SRaZEbE 3 RSB D2

Q EMSFSUHRRRUENSAERR
a. 60X(FT5EFEBIESMHERAR (TVR)

B6C3F; ~ v A (M, #5850 L) (235175 DCA (0, 0.05. 0.5, 3.5, 5.0
g/L: 0, 7.6, 77, 410, 486 mg/kg K/ H) @ 60 @M HKIE GBI THOIT=,
£/, Blo~7 2 28BIF5 DCA (0. 7.6, 77 mgkg IKE/H) © 75 BEME K
RN TONT-, FEERETRD b= mEi e 71077,

60 JH ] 5-Tldk, 486 mg/kg KRH/H & 5-HE THOUKED LD 60% I L
7co F£72. 410 mglkg RE/H UL EOBGEETITAREORAD S, 77 mglkg (KEH/
H UL LD GHECIINTFHEX EEOEINNE S bt/ 410 mgkg A/ H& 54
DI, BIEOFAXLT EEOEIMANZED Hiviz, EEEGRICBV TR B &K OER D
#‘MEE 224k mu&bf‘ohfmwto 7ok, 75 MM G- T, Mg, FEEEW,
Jo ik > AE % B Bl ONTAREICEILITER D b o 7,

#5560 HHIZE ié@%ét@@ﬁ@%(ﬁ%@%@+ﬁm@%)@%@@
%, 0, 7.6, 77, 410, 486 mg/kg IKE/H K HREZK L4 0.07, 0.31, 0.11, 4.0,
450 THY . 410 mg/kg K/ A LL B G THEHFIICA BTN (p<0.001)
L7- (DeAngelo et al. 1991),

FT1T <R 60XIE 75 BAREHESMHERER

B GRE J4id
5.0 g/LL RER . FFREE (AFAAE RIS + AFMasE) o384
(486 mg/kg R H/H) BEPE & B 72 0 DI BN
3.5 g/LL (RERD . BlEOMAR EEORMN, IFES (I
(410 mg/kg fAH/H) JURAEE + TR ) DI AAESE & AEIAR Y 72 © DIEAEKL
Hm
0.5 g/L UL | JFFfige o> FR F B BN
(77 mg/kg RE/HLLE)
0.05 g/L FMEATRZ2 L
(7.6 mg/kg (AHE/H)
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b. 90~100 AfiEMEHHER (TUX)

B6C3F:~ 7 A (H, &H5HE 46~T1 L) (28175 DCA (0, 0.5, 1, 2, 3.5
g/L: 0, 84, 168, 315, 429 mg/kg KE/H) D 90~100 # FAK/K B G-3ER AT
DTz, B5BRMG% 26, 52 KON 78 M THIRMEA N STz, £, ARFEER
BAtA 1 72 H 12 DCA % 0, 0.05 g/L (0. 8 mg/kg KH/H) #5795 LB BHAs
ST, ZODOEBRTOR R CIEE R MBI EZN A LN NI L b,
TODFEBROXEEET — & A TTM TN, FREHE TR bR
PR R A 3R 8 IZR T,

26 KON 52 H BIZAT 72 o T FEEOFHN CTIL, 258 (84 mg/kg (KEH/H LA
) CHFlg Ot B8 M OFE X &0 A B AR I 23589 S 7225, 1008 H

TlX 315 mg/kg RE/H DL B GHE TRIENGED ST, & fEs B Bk
E@?ﬁffﬁ/ﬂw WO BT, 72, 168 mglkg M@/Eluimﬁif JHME D .

B2 DA B 72N K O g D 85855 D A58 05 F B FRIZFE D BT,

%’%73» PEIZHOWTIEL, 26 HEIZIE, FEIZOTAORGHETHRD %h
7otz 52 M BIZIX o0 IR G T/ MR O AEEE DA RIS
L (RHFEHED 0%kl LT, 315 & TN 429 mg/kg A/ H &—%ﬁf%@b%@ 20
KN 50%) ., 78 ## BT BEE 10% 2%t L, 315 O 429 mg/kg (KHE/ H B 5-7E
T50 KDNT0% Tho7c, IFfaEX, 26, 52 LN 78 I H O WD 5t
IZBWCHOAEBERBAEHED EHIIA N1,

BRI (21T, RIS O F8 A B FE D3 5 FRFE 26%12%F LT, 8, 84, 168,
315 TN 429 mglkg N/ HHGRETIEA 33, 48, 71, 95 X1V 100% TH Y |
168 mg/kg RE/H DL EFRGRECHBZEN A LIz, RN 720 o /e o5
AT, 0. 8. 84, 168, 315 TN 429 mg/kg (RE/H L T4 0.28, 0.58, 0.68,
1.29, 2.47 12,90 &, &5 CHEKRMAVZEIMZ R LT,

FFf D~V A% o ) — DB (37 IRz E L 2 AL CoA A F 4
—POREIZLD) IX 26 BB D 429 mg/kg RH/H & 5 CHEIZTUE L7223,
ZNLL T OB ERETITRD bnled o Tz, [EERAED LT 2% 51 TO T
o5 (BEEME T~V L2 TF IOV IARIT L D) 12, XTHREE S
B L CHEREREITRD bR ol FE O, MO~V F Y — LE
N O OHEFEIL 2 b O~ 7 A TOMIESE OFH R S 1XBR RV &R
T Cu% (DeAngelo et al. 1999),

£8 TR I90~100 BREMEEERER

BeGRE J4i
3.5 g/LL (R . HPIR O #seh M OFE S BN, APt TR geE ST e i
(429 mg/kg IRE/H) | JEFRAEBEEEHMN, B2 720 o TR0 A B m
2 g/L IREEID . TR OO M OH 6 BN, FFaett. MR S0 R A
(315 mg/kg IRE/H) | FERABEERN, B 720 ORI AR
1 g/L FFEafE . TR Es S0 AR e MR 6 A A B 0 . R4S 24 7= 0 oD 3 e e 28
(168 mg/kg K&/ H) | EXHN
0.5 g/L PRI S0 R e FeE s A A BN LA 224 7 0 oD BRI 8 25 B
(84 mg/kg A HE/H)
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0.05 g/L FSR I S0 e g FER s A4 A5 0, LA 224 7= 0 oD R Al 5 2 g
(8 mg/kg {AHE/H)

EPA (2003) 1%, e iRg oD F b Raes 303 A R i R o 8 A= A 5 3 sof FEGHE
36% % LT, 8841% 315 M O 429 mg/kg (R E/ H # 5-7E T34 33, 56,
86, 100 X1 100% Toho7c & LT\ 5H, AEMFHAESIZ, 1 20 HBICHGB L
FRBR % 5D TR H ST IR e SO RE AR D3 A B D 7 — Z TS &
TN ANEIZBE T D B MEEZ T35 Z LA TH D Ll L7,

7235, WHO (2005) & OVEPA (2003) 1%, iBANERER 2 & & 7= FFf s & O
ORI D FAEMEE T — X\ THE D E RN AMEOF 21T\, #&0 SF 2FhTh
0.0075 }T* 0.05 /(mg/kg RE/H) EHH LTV 5,

c. 51 X% 82 EMEBESMERAR (TVX)

B6C3F1~ 7 & (i, &&5HE40~900L) (2817 5DCA (0, 0.26, 0.86, 2.6
g/L : 0, 40, 115, 330 mg/kglAHE/H ; WMO@ 1) D51 IE82i K % Hak
BrostTboiiz, BRGEE TR b dE A £INTRT,

JHFRE e R AR R OVAS BT IR S O 8 AR B E 73 330 mg/kgfAE/ H # 5 LA G- L
To#E M ON15 mg/kgfAE/ A UL E2 821 5- L 7-#E THEIN L7z, 330 mg/kgAH
/B EE T BT MR B 23518 B 1240%12, 821 H1289.5% 2, A RIED 51
HH1235%I12, 821 HIZ84.2% 788 HiLiz, 82, 115 mg/kgiRE/H % #¢
B &iz~ 0 2039.3% 24 BT E23ZE 8 5 i, 25% (1T FHEIRARAE 23 FE
iz, PRI 28T 28 0EI&1%, 82 Ich- v AR L2 &S Sh-ff
TORABEITHEIN LT (26.3%), &2 TOWE (ZFRIFHIRE, Il &k R
AIERRIE) o&FHE, sLEBICIXEAERGHE FHREE0% X L T40%) T,
821 BITITHHEL OEH ERGHE CHREBE11.1%I2x LT, FHER G
39.3%. mHEHLGRE89.5%) THBEIZHI LT, Z&13. Bkk T ODCARE
& B o OV BT B O B OSBIRRIFZFERMIZE TH D Z LRz s s &
LTCW5 (Pereira 1996),

x99 R 51 XL 82 BERIEHESEHER

BHRE J4i3
2.6 g/LL FEAm AL IRARE R AN . TR A s b . 28 S e B
(330 mg/kg fRE/H) | HM
0.86 g/LL JRERA R R R N, 28 ST A B N
(115 mg/kg (A H/H)
0.26 g/LL mmMEFT R L
(40 mg/kg & E/H)
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d. 52:EMEBHHEHEER (TVR)

B6C3Fi~ v A (I, ##H#E2008) (2817 H5DCA (0, 0.1, 0.5, 2.0 g/L)
KO/ Xix bV 7 v o (TCA) (0 5. 2.0 g/L) D52 K G ERNTT
bivlz, FHGETHED LN R 2 F10107 T,

DCARMOEG-T, S (Il & ORI iRiE) R H &S
RIFLCTHEIN L, 0.5 g/LLA B GRETITMEHEMICHEE TH o 72 (p<0.05) .
DCA L TCADIREWMEFG LizE. b OWE IS D3 A6k LA

WHERT 25 X9 Thotz,

DCAEM T3 SN NTEE641H T OH-rasi@fz -0 = K618 1T 528K
BEOBEITE 57 — Z AR THEITE o 7223 CTAZSRE R IR E Y £
BB (2 LIEE A Y DIEE CH-rasi@ s B D2 B4 1E50% A7) .
ALEIIE] (FFln) DR RDICONTERAREROBEEIIHNT 2 L5 ThoTe

(Bull et al. 2002) .

T D%, HEOB6C3F1~ 7 A=V — N A — e Af =y —HF—L LT
5#18~361MIZH 7= v [FAEODCAZ B IITCA% & R L CHokEE+
Lkl Ehti L7z, TORER., DCAOFME 5 CIIAFERE OB L K& X H

BT LTI L7, IRAEDTCA L OFFH TIZDCAREM B 52 b ~THF
JEIZE O WA L, 26 OWEMAOEER BB X172 (Bull et al. 2004) .

& 10 <R 52 AMEBESERER

BH-AE Ji3
0.5 g/L LI E R (AR K OV AR AR AE) 8 AR SR B 0
0.1 g/L PR R L

e. 104BRBENAMRER (¥HR)

B6C3Fi~ 7 & (M, &HHHE250L) 1TH1T 5 1.5%KEE (R FEEE ; 293 mg/kg
(KE/H) &»25WIDCA (0.5, 3.5g/L: 94, 438 mg/kg{hKE/H) 10438 MK
RERBRI TN, FREETRD b A E R IR T,

m ARG CIE, (REENEOR B 2D KON EEOR B RN 3
DO, T, A ER SR CIIFMIaE O ASEE S EITHIN U Cof BRRE,
KSR GH, mHERGH TH2.6% (1/39) | 4.0% (1/25) . 92% (23/25) ) .
RN 720 OFAEE A BEITHMN L GHRERE, (KA ER G, GHERGHET
£40.05+0.32. 0.04+0.20. 2.96+1.67) .

A ER G CRA L2 o FlEE S, Ha-rasB{a 10O =2 K612V T
CAADGCTA~D b T U AN—=U g VERNIPITZE T (4.5%) Bz

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

B GRE ki3
3.5 g/LL (REHMIEOW D, FFHEXTE & OB,
(438 mgrkg/H) JHFRB RS D38 AR BE S MR 2 7= 0 oD TR R fes 8 AR 5
0.5 g/LL mPERT R L
(94 mg/kg/H)

f. 26X[F41EFEEBHESHRER (BEFHRETVR)

Tg AC~I A~ A (v-Ha-rasTg ~ 7 A, M, £&5HE1508) 2B 5
DCA (0. 500, 1,000. 2,000 mg/L : 0. 75. 145, 240 mg/kg/AE/H . MO,
100, 180, 300 mg/kglAH/H) D261 MK G & Ops3~7T n R~ 7 X

(MR, A58 5-HF1500) (2817 5DCA (0, 500, 1,000, 2,000 mg/L : &0, 45,
80. 150 mg/kgiRHE/H, MO, 80, 145, 220 mg/kg{RKE/H) @%ﬁf’aﬁﬁbk&@
RN TN, 7o, TgAC~IEE~ U A (MEHE, KGH100D) |
DCA (0. 500, 1,000, 2,000 mg/L : 0, 75, 150, 230 mg/kgM@/El\ &kﬁo\
90, 185, 265 mg/kglhkHE/H) D41THEMAKE 53R & Rpb3~T = KIE~ T A

(MR, £ 5-HF1008) (231 5DCA (0, 500, 1,000, 2,000 mg/L : &0, 45,
80. 140 mg/kgiRE/H ., M0, 65, 140, 220 mg/kglKE/H) D41EMH A G-
RERNTT O, KREGERETRO b= a i a2 £12~1512577,

Tg AC~I A~ U A% AW 268 M7k Cirx. #ED500 mg/LLL i G-H#E &
O 1,000 mg/LLA EREGFETHF AR ZE AR L, Z OFRE HHRK L T
7o F7-. MED500 mg/LxGHEC aﬁﬂi@%mm@ﬁm&)%mﬁo

Tg AC~3 E/\V?X%Fﬁb\tﬂﬁﬁ'ﬁuiﬁ%T X, MIRE S - iR BRI DS HE D
1,000 mg/LIZFHREICERD BTz, £7-. HED500 mg/Li%5-HEC FUAR BRIE N D28
PEAS, HED 500K UN,000 mg/LEE G- REZINRFERI N GRD BTz,

ps3~T B R~ U A% V726 [MEER CIE, JHHERRZE ka2 tE 23 i D 500
mg/LLL EOFGEETRD HIED, I T EAAIZEDIEFALL31,000 mg/Lx 5
FETRRO B, MR O BESE A D500 mg/LEEH-RE TRl Bz,

p53~T v KA~ 7 A & IV -4 AR ER T, DNEFERI N M D 2,000 mg/Li%
HERETHRD B,

uﬁot 0. FEEH DI, pb3~T v K~ U ATIEDCAIZ X B30 AMEDREILIX

Boieholon, TgAC~ IS~ U A TITMAE 3 - MilalfiERS DCAREEIZ
F%EJ HLTHEMNTEEXONTE LTS (NTP 2007)

x12 Te ACAZEETVR 26 BEEMSERR

F 51 i3 e

1,000 mg/L L E JHF A e 2 a2 JHF A e 22 e 2
(H ; 145 mg/kg {KE/H LAk,

JE ; 180 mg/kg {ATE/H UL E)

500 mg/L FHF M A 22 e 2 H LR oAb

(4t ; 75 mg/kg (RE/A |
M ; 100 mg/kg A HE/H)
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F13 Tg ACAZEATIXR A ARIEMHEHHAER
& 51E i3 i3
1,000 mg/L RS - IR RAE | DRBLSEAD
(I ; 150 mg/kg A/ H |
I ; 185 mg/kg AH/H)
500 mg/L FE PR R B D 25k Ui S5l
(4t ; 75 mg/kg (RE/A |
I ; 90 mg/kg A/ H)

~

& 14 pb3ATORETYR 26 BERIEEFMEFER

&5 Ji3 i3

2,000 mg/L BIEAT R L JHFR e 22 e 28

(I ; 150 mg/kg KE/H |
I ; 220 mg/kg K E/H)
1,000 mg/L b T ERARRTEE DML | FFHIRLZE B 22 e

(1% ; 80 mg/kg A HE/H .
M ; 145 mg/kg A E/H)
500 mg/L AT L7 L it R L B AT R e 22 i

(I# ; 45 mg/kg A/ H | 2
M ; 80 mg/kg A/ H)

& 15 pd3ATORETVR 41 BERIEHFHEFER

BHRE Ji3 i
2,000 mg/L FPEAT R L IN B FE
(M ; 140 mg/kg REH/H |
H ; 220 mg/kg ARH/H)
1,000 mg/L LR BIERT R L BIEFT R L
(I ; 80 mg/kg AHE/H |
M ; 140 mg/kg K E/H)

g. 100 X[Z 103 ERESMEHHAER (Sy )

F3447 v b (M, &% 5RE600C) (23517 5DCA (0, 0.05, 0.5, 5.0g/L: 0,
3.6, 40.2 mg/kg{RE/H¥ | 5.0 g/LERHICRI L I3tz L) D 10038 MR 53
BROM T Tz, RS CITEE TR A 72 R AR E 23R8 b= 72
D, 0ABIZEF LT, SREGHETRO b EmEIT A2 R16127RT,

40.2 mg/kg{RE/ H # TITREEOME L OFERT EEDOA BRI T80 b,

FrF I SRR ST A 22 SR D 7= B D EIE 7324.1% & it IRBED 4.4% 12 T
ﬁiﬁ ZHEIN L7 (p<0.05), 3.6 mg/kgfREE/H RE IR O P BB 7RI b IX
E80) %ﬂiﬁfﬁo 7= (DeAngelo et al. 1996),

Wiz, A CaBREHE C, F3447 v b (B, SBHHETSIL) (238517 5DCA (0,
2.5 75)%1.0 g/LIZHiE - 0. 139 mg/kgiRE/H) OEFKE G REBENTHONTZ, #
GRS R E N E Ul - O E A NER TP C268H B 121.0 g/LE L. 103#
F Tkt LTz, OO R ERITIORT,

B ERED AR BRI IR BREDT3% CTH Y . A BB A2 R LI, £7-. &

O EpREINENA) (TWA)
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BTN R L OB EEOA BN, M E a0/ B2 2
O ST, IR A28 =B OB S 13 FREE3 % (1/33P8) |2kt LI 5-8¢
TI%21.4% (6/280C) THEIZHM L7 (p<0.05), WFZEHEHET, FHm Ao AR,
RN 2 & o8 7= 3 A BE 1 3 FRAEG. 1961056 L TR G-R£32.1% TH &I HIN
U, SRR R AE & A & & o 7o F8 AR B S & Skt FREES %o 12 % L% 5-#£28.6%
THEIZHEM L= (%p<0.01) (DeAngelo et al. 1996).

EPATi%100 FEJF"ﬁuit%ﬁ ZOWT, (RED D3P DAL 72\ VIRRE T kg Bk B &
Bz o & | — kM9 2 LOAELA40.2 mg/kgfA®/H . NOAEL%3.6
mg/kgRE/H & LTW5 (EPA2005), L2 L ZORERHRE CTix, F3447 v b
ICEBEEEIZ AARTAE L T MIIIME T W BB aEDS, IRt E 54
Eif%ﬂOO%@%é@iﬁr“mu&bwmu\é ED . REMFHAES L LTT
R E AN A — R L I L o T,

- ZIKE?F'%HE/\A: LTl ARBIIRHM rT e/ &R D72 <. AHEOM
FENRKE N LD ARRBRIZ X0 RN AL BRI 255 2 & i3
17 MGl A AR &[T By i

&16 v k100 ERIEHEERER

5 Jii3
5.0 g/LL ANALRY 2 RS PR (60 3 B IZ R k)
0.5 g/LL FEHHE T K OVFE % B2 0
(40.2 mg/kg {KH/H) JHF A e g8 S0 e g A oD 58 A= A 1
0.05 g/LL BIERT R L
(3.6 mg/kg {KHE/H)
£17 v + 103 BMEEEEHER
5 Ji3
2.5 g/lL/H 1.0 g/l F | BARERC . ARG E SN, BT E &8,
I Y Aot B R | T R /T 0 e R HEE oD 6 A A
(139 mg/kg KH/H) A

<BENMAMrAD=_XL ; BET—E2>

ACGIHTIiX, DCA%, A3 : @) TORMNAMITHRE SN TWAHD E FOFRN
A& DB S (confirmed animal carcinogen with unknown relevance to
humans) 208 L C\5 (ACGIH 2005) .

EPAIZ, DCADIREIZL ST v ho~v U A TOFREDAEFIZONT, FAE
MR, R TR ERIC I A7 eE—2 a U EALKOYT AR F— &
MHI OG- ZMFT L TV 205, EOERKTZ ] 60T HI2IET — 2 ATy
ThdLiflm L Td (EPA2003) ., BlzIX, HLEZ v ~ OFREFR Il %
DCA (0.01~1.0 mM) T10~40FFHMLE L 7= BRIZFB W\ T, 3SH-F IV D
Y IAZ B THT-DNAGHUIEEE S B IR MIISED @ H I L~ TR B
D LT &b DCAFEEM QBRI TIIRS TR b= 22 Miill+ 25 2 &
DIURIB XD & Lz (Walgren et al. 2005) 250135 5,

WHO 4, DCADIRZEIZ EWBIE SN ) a—F Ui, ~vAFs Y —24
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WG S 7T IARIERE DL, DNADIK X FAALERFE DN JUICEEE-T 5 & D
R ZSETHZ LIXTELS LRV, BRI, BN S -foBKIZ XY
b RABREISND LD R TR E TORN AT 2 HERZITHS I T DI
X, BESH LT —X TIA LS THDH E LTS (WHO 2005) .

Carter > (2003) %, B6C3Fi~ 7 A gl 3515 2 DCADFE D A A ikl
ATV, RIS ATRZE R OVEIE DR AN, mHEZ T TRUEHAETH (0.056~3.5
g/l) BN &b, BEFEEPRD LALWE S RIEHEIZBWT, JE
BIEEMERI A = R ANENAVIZEIE- L TWVW5D & LT3 (Carter et al. 2003)
WHOIZX, Z®Carter 5> D57 —ZIZBW T, DCAIRE L7-~ T ADAFE T, =4
DU S, AR L A R VE M A B N OB A A AR & D AFESE
DEIp BB BEANIDGZRD HNTZZ EMD . BINAMICED A B =R LI EED
B NFAET D AREME DV RIE SN TWVWD & LTS (WHO 2005)

DNA®DAE A FALIZHOWTIE, B6C3Fi~ 7 % (k) 12317 2DCA (3.2 g/L)
D7 H MK E LR T, EOBHEODNAK Ve-myciE (s F D A F AL L
722 & (Tao et al. 2005) . £72. Nmethyl-Nnitrosourea TA = T— kL7
B6C3F;~ 7 % (iff) (2817 H5DCA (25 mM) D44 E#ok #5385 CHT RS
DNAH D5 A F /-2 b3 U BIFEGHALODNAFIZ AT L7 2 & (Tao
etal. 1998) &L I N TV D, 51, B6C3Fi~ 7 A (M) (ZDCA (3.2 g/L)
DFKEEE- & A F A= (4.0, 8.0 glkg) DR G % [FIRFIZIT - -3 BR T, £
F A=, DCAIZ L H5DNAIK A F AL ZLT | 8 7= D O JFREIEHE A 5003
WAL=z e, BNAMMTBITHEATF MO BEELZRE LZHELH D

(Pereira et al. 2004)

UL TliX, B6C3Fi~ v A () 12817 5DCA (300 mg/kglh®E) OfEM#HE
FRBR T, 5 6RER 2 I HE I L ORI 1T D A— —FF v R T =
A PEAOHIN (12FFRIZ I IREE L~V £ THIfE) 23, 6L & TN 205 fH]
BT DR E Rt X O'DNASHEIE S 2 H 72 Z L5 D, AR OIEMAL
IZE DT DOBRE A NV ANTFEEI N, EEINTZA—R—FF T K7 =4
I X0 IBEEERL-PDNASEUIM 24 U 5200 Lt e L7284 (Hassoun
and Dey 2008) 73&% V. Ffb A b L AXFFFRN AN 45 AlREME & RIB &
TWo,

@ MREEERAR
a. HOEROBRERE (SvH)
300 mg/kg IRELA LA BEREOHE I NT=T v b CrlMpy 72 i T8 i (1%
O INETEE) BHELITWD (Moser et al. 1999),

b. 8 XX 13 BFEMKEEHR (Sv ) (QEAMEMHRc. LRLHAR)

F344 7 v b (M, FH 58 9~18 UL, Y UTHEALE %) M OVLE 7 > b (B,
KHE 9~18 U, Sha XUFBfEFLIE %) (281525 DCA (0, 0.25, 1.25, 2.5 g/L:
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LE 7 > K 0, 23, 122, 220 mg/kg {KE/H, F344 7~ ~ 0, 18, 91, 167 mg/kg
(KE/H) O 8 Bk 5RO DCA (0, 0.2, 1, 2g/L:LE 7~ k 0, 17,
88. 192 mg/kg KH/H, F344 7 > K~ 0, 16, 89, 173 mg/kg AH/H) ® 1314
oK G-RBR BN TThi T,

8 WO TIX., KAERERED F344 7 v MIBRTRE DN, T AR L&
RO LE 7 v N UVF344 T > NMIATRE, WEOEDNIKTRA LT,

13 BRI ORERTIX, W20 T v N CIERAERGEEOAHITREE N, THE
PLEHGHO LE 7 v N RONEHERGHEO F344 7 > N TREOEIE T 2B~
IV, ZNBITEHERGREO F344 7 v M Tl bBAE ICBIE SN, £7-.F344
7 v NTIEER 5 BAEB O T, L HHE Y KEEE L ORIIEOH KT (foot
splay OEIN) A HAVIE, WSRHEO & H R 58 CII R, 7z &k OB LK
HOMEENE ST (Moser et al. 1999),

EPA 1% 8 BM#ERIZI 1T 5 F344 7 » D LOAEL % 18 mg/kg (KH/H & L,
WNZLE 7 v @ LOAEL % 122 mg/kg (A8 /H & L, X T*NOAEL % 23 mg/kg
RE/H &L, £/, 13 HREFRRICKIT S F344 7~ F® LOAEL % 16 mg/kg
{KE/H & L, N LE 7 v @ LOAEL % 17 mg/kg {AH/H & L T\W5%, F344
7w MILE 7 v b XSRS, BELERZOIMITNE T > b LD 008K
ZMEREmWX 9 Tho7- (EPA 2003, 2005),

c. 3IMARENENREHRR (Sv ) (QERMHSHHAE d LR LHER)

SD 7 v b (e, #5858 10 IT) 12817 % DCA (0, 125, 500, 2,000 mg/kg
RE/H) @ 3 H>HEsaRe 0GR T,

FEpE MR, BB O OBEIR ThH -T2, BEGREOMEET ~ N DKM &L
OV CIE A A AR RRRHE D Z2 B PE I S 1 B DR AR O iz (K
it Mo OIS 2 B o T2 3 AR B 1 AR B G RE T 60%., T ABELKOEHERS
#E1X 100%) (Katz et al. 1981),

WHO (%, JEgsEE~OFEL PHOEENAZ B 1256 mglkg REH/H (5
KHE) 24880 LOAEL & LC\W% (WHO 2005),

d. 90 HEREOKEHR (/1 X) (QESMFERE e. LRILHR)

E—7VR (WERE, &# 58 5868) (28155 DCA (0, 12.5, 39.5, 72 mg/kg
(KE/H) © 90 HREROEGRBEN TONTZ, DCAIZETTF 7 Erde v
THE L7,

72 mglkg RE/H R GHET, MR IREE N ORI OE 5 IR 2N G B i, 12.5
mg/kg K/ HLLEORET, KIM&Z OVNKTOIRBLARRFIELTH 5 B E A
HRAfE () OHIRE OZERREMEN A LT,

ZE 5. BARHABEREREORE T RO BB A BERRHE D ZE N I 55 C
WA7=%, NOAEL #6172 & L TW5 (Cicmanec et al. 1991),

(5%]
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T FDY 2T HIRRCE AR A 1~20 mM ® DCA IZ 12 H[Hi##E L7z
in vitro ABRICEB W THEIKFD ORI R I =) MDD =2 —r 0
U7 HROAGFESERALND Z Evn, DCAIZ LD KRR ~D A
BIHI=Y VX RV EORRILEOR G A RE L TV OGS H
% (Felitsyn et al. 2007),

® RESERR

a. 28 HEG®ESHEHR (TVX)

B6C3F,~ v 2 (ff) I2&!1F% DCA (125, 250, 500. 1,000, 2,000 mg/L)
D 28 H IR G-3RI T DT,

JFEE & oD FH AR AR 72 380 & OSEIR AR L ERE DR T LIS O Bt pr R IE & A
ERH LT, BV URMERICHT 2% 7 n7 ) o M (IgM) ka6, 18
i~ a7 7 —OEME, 75 2 7% 7 —HIlRIEESIC T 5 FE e 8T
BB T,

EF DX, KOWHERIESDE U TEHEKFIZAELZ DCAIZE FBIREINLD
BE. ERIT EEENE TR E B L LTWwD (NTP 2002),

b. 12 BMKESHEHR (TVX)

B6C3F; ~ 7 A (ff, KHGH#E 6 L) (23155 DCA (0, 500 mg/L: 0, 92 mg/kg
RE/H) O 12 Bk SRR T,

BERECB W THFEENEIL (p<0.05). AFHfET ~DIEE O ZEROBIE &
iz, Motz 7o) G (IgG) EIXEERETHEM LA, Hm
RAEBEITIAGNT, AEREMN (p<0.05) X IgGs DA THLNT-, F/-, &
HBREICBW MG A A > L ORI 2 0 =—fIJ4R 1 (G-CSF) D&
FERMEM U7 (HRHEORAEZEL) 130, RO T S—T ffaks
By A Ay (Ao F—uAxr (IL) -4, IL-5, IL-10), A > Z—7 =1
A~ PERIERHLER = v = —fIJ3 R (GM-CSF) , RIEMY A A > (IL-6,
IL-12, G-CSF) KONV EH A VRESAREIZHEM LT (Caiet al. 2007),

® 4t - RESHHER
a. AJE-HESHUHRE (Sv k)

LE 7 v & (M, 558 19~21 L) IZF1F 5 DCA (55— DB TiX 0, 900,
1,400, 1,900, 2,400 mg/kg (RHE/H, % _OiERTIX 0, 14, 140. 400 mg/kg
RE/H) OEIE 6~15 HOREAOEGRERN 2 FiThbive, FEGHTRD LN
Te T A& 18 1T,

REIZ DU T, 140 mglkg R/ H UL L3 GEETH B 22 AR FHEINNH] K OVH ik,
R, MUROME R, 400 mg/kg ARE/H LA B GRE TR & OVIRE & o H 0,
1,400 mg/kg (RE/H DL B GHECTHT PR Hiv, B GHICB W T E EE
DO (p<0.05) 2FD HiLT=, 900 mg/kg REH/HLL LD GRET 84 7-0 5%
IREIRHE R OEINA, 2,400 mg/kg RE/ H & GHE T84 72 0 AAFRa A O

23



VRO BTz, IR,

— R84 72 U RE IR B OB IR RTAE T 2R

CRAITFESD B

IR Do T2 TR W OREE M OV R 13 400 mg/kg A/ A UL B3 G-8F TR LTz,
140 mg/kg (RH/ H LA B4 5 CalchiLfk QIR BT ES R IR D=3, 400 mglkg

RE/H UL E# GRETODIEOETE (DEFEXRIE) 23,
BRECHAETFEN A BEEICHEN L7= (Smith et al. 1992 ;

aEDR

EPA } T8 WHO TIiZ,

b oRERIC

1,400 mg/kg IR/ H DL %
EPA 2003 X v 3]

¥ %5 NOAEL %, R M O 58452

PEONTIUZONT Y 14 mgkg (KE/H & LTW5D, ZiuE, 140 mgkg K/

H (LOAEL) TREENIC A EH NI M O I K |

i
a2t

ZHGH R D AT D 1

MnBH N2 LItk b THD (EPA2003. WHO 2005),
®18 T v FEREHRASEHER
B 58 BLEW PRELY)
2,400 mg/kg AT/ H —JE472 0 Efﬂﬁb%zgz@?@w
1,400 mg/kg {KH/H | JEL SN DHE NN
Vi
900 mg/kg {AH/H — — 8 7V B RZE IR RO EIN
VI E
400 mg/kg RE/H | FBHE K OV B &1 IRE K OUEER O DO & D8
Vi E an
140 mg/kg REE/H | (REHEIBDE] FEIR, B | WA IR E R, IRE) OB
Lk N i o e K B
14 mg/kg A/ H BT AR L FPEAT R L

b. RESZMHE (v )

SD J v b (i, *FREEE 195, #5820 JB) 123517 5 DCA (0. 300 mg/kg
{KE/H) OEHE 6~15 H 0)9@?@&!3&“5@&%75%?29%7‘_0 B BT T R
B3 19\ RT,

DCA #5112k, —E47= 0 ORRRAREZIRED Lz (p<0.05), BGHEOMRIR
12, BIRIC K 2BAE CTIZIROEFRIZA NIRRT, — Y720 OKEEE D
IRER O mifE, REfLEME WA Lz (p<0.05), LU, BEIEOEEOAEK mFE Tk
ma R M NIRER DO HFE 2 M IE L7235A . SR L o2 IA b3, BRI
WTH, BIBARECTHIET S LB OERIIA LN ol

FH DILZ OREFESMT DCA BRFERMICIB R OIRORELZLET 50 E 9 0

IXARE TV, SRR LTS (Warren et al. 2006)
=19 Sv b RAESMHHER
wHRE R Eh
300 mg/kg A H/H RE R
—HEY 72 0 OKERE L OIRER O EAE., REFLE R OB

c. 14BRROKSHR (Sv )
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SD 7 v b (M, %85G/ 8PL) (28175 DCA (0. 18, 54, 160, 480, 1,440
mg/kg KE/H) © 14 HREROEGERBRA I TONT-, FEEHTRD bN-EME
At /7. 2% 20 127”9,

480 mg/kg AH/ A UL B G- TR HMATE RO KT O L ek D22
TR BT, 160 mg/kg R/ H LA B 58 TR EIREN O 140D,
AR OB, B ERER N OGEERE FOEE O N BT, 54
mg/kg KE/A U EOBGRETHRBOENL, BROEREERNRBD LT

(Linder 1997) .

EPA T3 TIREFICESX, ARERrO NOAEL % 18 mgkg KEH/H .,
LOAEL % 54 mg/kg {KE8E/H & L C\% (EPA 2005),

x20 Sv k14 BRBIMEHEHER
el it i3
480 mg/kg (RE/H UL E KB EIRE RS R R QYRR O LY
160 mg/kg (AH/H LI E FEE:_ ERENORSF R, ma RN,
KRR EER OB Sk

54 mg/kg AT/ HLLE PERE DI, BRI DFERRTERK
18 mg/kg {AH/H BIEFT AR L

d. 10 BFMEHAZOKRSHER (Sv )

LE 7 v b (., %858 18~19 L) {2817 5 DCA (0, 31.25, 62.5, 125 mg/kg
REE/H) @ 10 BREFERKRE OB GREBR Th Tz, KRG TRD D -E AT
HAF+ 21177,

&L R G CARER D BN - R o AR kB B K OV B R O BN
Py, A GRECHTIRAE R E A O, R AR K& O B _ER o xt F & o b
(p<0.05) WAL=, HHEL EHRGRECHEBNE O LEOHD (p<0.05) .
i OEEME~ORE (S, EHESE) . R RO 3 S0 SR o
ENS DI, mHERGHECIIMEE L RICR, ) mEERD . FEAMA
STEEMINGBIE SN, BEERICEE AN o, TRERITEHER

HHCTETFTLELOD, HEFHAEZEITI 2> 72 (Toth et al. 1992),

EPA TiX, GEBREOWE EEROEEZ L N IR OREIC KD X |

31.25 mg/kg A/ H 2 ARBRD LOAEL & L CT\W5% (EPA2003),

x21 Zv 10 EREIIEEHHR

B 5-E i3

125 mg/kg A H/H RISZHR « FEZEO EH B | KO EEHN, SORRIK
T~ (HEERLD)

62.5 mg/kg {KH/H L I GNEER

RSl - PRBE OO ARG EE BN, APl B B
HENE LR OB, BT OEBIME~OEE B Ao
KB HEREREE

31.25 mg/kg (RE/H LA | FFlEHR S RN, eI RO M OB AR O ifh e B i)
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e. IHLAREHEORSHAR (Sy ) (QHAMEEHKRI LRALCHER)

SD 7 v b (MR, #5858 10 IT) 12815 % DCA (0, 125, 500, 2,000 mg/kg
(KE/R) @ 3 »HEsREIRE O & GRBR A Tz, SBEGRE TR b - #ik
AT L& 3% 22 10T,

500 mg/kg RE/H UL O GEEREDO RS FRIZEM KOG I B a8l
2234, 2,000 mg/kg (KT H B G-REOR1E TR TENA Bz, 2,000 mg/kg
(REE/ B B EREO— O fETIX, 5 BB O RIE IR % IO B O A K O ik
D3P B IVTE , MED A FERR R (INEE, 7= L OFLR) ~D B A B iv7e - 7= (Katz
et al. 1981),

F22 v IMARBIESIEHR

&5 i3
2,000 mg/kg 1A/ H R iE (27 v b)
500 mg/kg AH/H LU FER K RO, AR EAAE KL
125 mg/kg {KHE/H w2 L

f. 13 E/MEFEOREHRE (1 X)

Bk (e, %485 3~4 95) 1235175 DCA (0. 50, 75, 100 mg/kg
RE/H) © 13 BRGSO B GRERNThi e, SRR TR bR
R A3 23 1277,

R EREOIETRIN AR DOZEME KL OREEDOZL K EER OB, 745~ bl
fa D ZEfa 28t e VE R BRI OER) NBIE I, T BIZ OV TEE LITH
RPN CTH -T2 LTW5, 5 B oRIEME®E. 18O/ RITIE
Wb L. MR EE S EROFAR AL (Katz et al. 1981),

EPA TiZ. 50 mg/kg {REH/H 2 A5k D LOAEL & L CT\% (EPA 2003),

F23 A X3 BREREFMEHER

b aiia i3
50 mg/kg (RE/ALLE | BISZAROZENE, KEROL LEOLEW, 7471y
M2 Ze . A e E R O T %)

(5%E)

invitro OFRBRE LT, ZH 8 HD CD-1 ~ 7 A4t L DCA (11,000 uM)
12 1, 3. 6, 26 KFEjIEEE L 7oalBRic s\ T, 6 R DL LIRERE CIRO e RS (8
OPFEE PASER T . BRI ORI, THERS O AL, IROODIERO B F %) 23
AREIZEM L2 (p<0.05) L OHEKR TR 9.5 Hd SD 7 v hMRZfiH L 48
REfENEEE L7238z T, 2,500 uM UL EBRERECayEn#fiim L7z (3 FILLE)
I, BER OB, MRREOASHIES ., BORERBIEENBIE I L ORE
&5 (Andrew et al. 2004, Hunter et al. 2006) ,
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@ EEEESHRER

DCA @ invitro 2 TN in vivo #ERFE R & 3 24 LR 25 12”7,

WHO % DCA DOiEfnmttiz >\ s a T Z L1 TERn) L Tnb,
—7J5. TIARC % DCA {22\ T Tinvitro % OVin vivo TEIGEENH Y | Blnm
HAMNRB AT IZEHEST 0 L) L LTED, ACGIH ¢ [DCA [355\A
BIFEMENRSH D] & LD, EPALT D72 EHRDABEERINSBE I NED in
vivo BEER L ~L D DCA 1@ msE 2 A L5000 LIV W EHENIT 2 D33 L&
25, L VIKHE CTELEBERH DN E I MIIARHTH D) Eiim L T\ 5 (ACGIH
2005, TARC 2004, EPA 2003, WHO 2005),

*72.

DCA D72 F

BIEK DI TR R DB ARTEVELFE D A
ERRETORBLENLTNEDTH Y I A

MEIZDONWTDOL E 2

—iRC T
(C R o peH 21

STt Bbhad EHE S Tuv5 (Richardson et al. 2007),

a. /n vitroiE&
Salmonella typhimurium % i\ 7 48 05 28 PR A8 SRR CURIG MRS IR & B2 MRS MR

ELTHY,

B 72 B EIME NS B AL TR0,

S & 725> DNA 25

ERCIIMEMETh A2, 52382 V- DNABERBR (2 2 v N7 v& 4 . DNA

SHEIWTEER) <

TERMETH D, ~ 7 R Y o/ JEM DT OS5
PEDEA L 5IVEIED WG 3 W —HITEDR 720,
Skfifatk (CHO) B2z I e @ iR 5w

R R 1T

F ¥ A =— AL AKX —PIEH
ARERIEMTH S,

z24 DCAD /in vitroBinEMRERIER (EPA 2003 2K %)

B O POES RER AR {5 EHN . FITE
(L) R (A1)
A | TS
G ERE
DNA 8 #%K | S. typhimurium + — 58.5 ug/mL Ono et al. 1991
B TA1535
(umu &)
E. coli — + 500 ug/mL Giller et al. 1997
PQ37 (SOS &)
A7° 17 7—3 | E.coli + + 2,500 pg/mL DeMarini et al. 1994
i FE R WP2
T'EQ'J ZESRZEHL | 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 ug/mL | Kargalioglu et al.
2002
— + NTP 2007
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S. typhimurium
TA1535

Fox et al. 1996
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
BEEAY -
DNA $H 81l | ~ v ZiFHika No data — Chang et al. 1992
R 7 MR —
b kU EEER —
DNA % | CHO ffifa No data — Plewa et al. 2002
B (24w b
7 kL)
~ AV T | =R o fE — — Fox et al. 1996
+— <R fa L5178Y/TK+/-
~URY 7 | v R Y oNJERM | No data + IR, Harrington-Brock et
F—~ bR fia L5178Y/TK+/- + e 4 f 5% (800 | al. 1998
mg/mL)
— IMEFFE
Yefa R B E | CHO fifa — — Fox et al. 1996
+ Bt — cBEME £ 50k

b. /in vivoitER

~ U AR A W7o/ ERRER T, Ao MR 3.5 g/, 9 H G- THIV
IR I BTz 3, 28 BE&E CIEEETH - 7-, FRFIZIThbNza Ay T vt
A TlX 28 HREE G TH DNA ST S 2 hv-> 72 (Fuscoe et al. 1996)
Fox b2k 57 v FEHW/MERARIIZMETH -7 (Fox et al. 1996), F7-.
NTP THfu 37z Tg.AC ~I#H~ VX (v-H-ras) kO pb3 (+/—) XK~
VA Z Gt~ U A/MEEBR T O ML HE I TS (NTP2007), ~ 7 AT
7w MW DNA HERBRTIX. B, BEOHEK T R ME ST

60

Big Blue F 722V ==y 7 <7 ZADOFHIIIC T % EBI5F22R 2 BakBR ©
1. I HED 3.5 g/L, 60 MAF#ES- T2 FIEEDHEMBHALILTNDN, 48
RN 10 M 5 Tl3ketE Th - 7= (Leavitt et al. 1997, EPA 2003).,
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25 DCA®D /in vivoiginEEREER (EPA 2003 %)

Eﬂé O%T%i:é POEH R RES EFL, FITH
/IEZ R ~ A (R + (3.5g/L, 9 HEEK#EG) | Fuscoe et al. 1996
— (8.5 ¢g/L, 28 HMHKES)
Z v b (BHh) — Fox et al. 1996
Tg.AC ~IAH~ U R | — (26 BRI G BUKES) | NTP 2007
(M E)
R 7R ik
p53 (+/-) v A (MERE) | — (26 WEHEERKE )
AR IR M ER
B6C3F,~ 7 A (e | — (B ; 3 A& S)
AR IR M ER
DNA #{5#E | ~ v A3 iMmEk — (3.5 g/L, 28 HIFfKAKEES) | Fuscoe et al. 1996
(2 Ay b7y | ~ v A&, Mg, H. | — Chang et al. 1992
1) + 505 ERGHA
7 v Il
~ U AT + Nelson and Bull
7 > MITH#E + 1988
Nelson et al. 1989
BETRARER | VT AV 2=y 7~ | + (385g/L, 60 EFHKKEE) | Leavitt et al. 1997
R 7 A (Big Blue) fiflig | — (3.5 g/L. 4 - 10 A
5)
— (1.0g/L, 4-10 - 60 HMRK
KEEH)

+ o BtE. — o BatE £ SVEEtE

(3) B hADEE

DCA BT ¥ K= R | BRI K ORI BN L 00 S8 DY SE & LT
HainTng,

FERVERLEET o F— ZAOip HEYT DCA (25~50 mglkg RE/H) Zkk 5
R RO U G- Shic e MBWnWT, $EER (RED 50%) . RIHH
72 (BFEFR IR 6 2 H UINIZSEAICEIE) RIEMHREES B #l) KA bz, £70,
DCA (25~75 mglkg K&/ A) %% A B0 #B5 SN e R T & F—2
DF-EH T, MIFFOT I /7 HEEBRER OB (2 %) 3A 67z (Stacpoole et al.
1998a, 1998b).

BRI S R LG O VA% L H9C DCA (3~4 g/ : KT 70 kg % iET % & 43
~57 mg/kg RE/HFY) % 6~7 AR OELG SN BEO I, B EEFHE
. 7RI DA R, I OB T 7 =2 oMb, s L AT
B MEOIE T . SRR DML TN Z AU EE S L R OB 2 BT,
JERIT —MRENZ ) CTd - 7= (Stacpoole et al. 1978) .,

FIEMAE DA O 72> DCA (50 mg/kg AKE/H) & 1l S, Zo®Mo
FHN O HIZO D BEZ =N a VAT v — /W EREIN L7272 DCA 28551
52 &l ol 21 A MEDIERIE R & 5, BT 16 MEIZUKOFED > & %
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F A, FERECTHLOIEODLT R KT, EEHIES S O T SUITE R LT
R BEDH VKT GEALAH CEE) 2, £7o, MEHHC X 2MRAETREOHADH
PRS2 L S OV £2 SR AR B AR DA B DR DO FRIEN GRS H LTz, T O
2 S VTR AR R T e 3 1k 6 22 A 2 IZ1XEIE L7 (Stacpoole et al. 1979).,

728, WHO TiZ, bt b TOMEIIRREZAT2BREEZHRIILTNDHT-
b, R e MEM TOREA MM 5 1@y TR g LT s (WHO 2005),

BT DREEOMFIE & L TiX, A3243G Bin rAER%LZHT 5 MELAS (X h= R
U7 e, IAE, FLEET > R— A MAHEFE1E) B3 30 412 DCA (25 mg/kg
KE/H) % 3EMBROKE U-BIEAL —ESH T 7 AR IRAZ KR T, KRy
feEEtE (DU R D FN T FL B O MR, di A MR TR E 2 D ERARE IR J O E
EOEAL) DAL E OHmYE (Kaufmann et al. 2006) . e R T > K—
ADF-E b ERtG L Lz (Stacpoole et al. 2006, 2008) E23d 5,

AEFEFMEIZ OV TIE, DCA 5 aFfEA NN Y a2 & N2 K DR
KRBT DN HARKRESC T EN TOREZEICKIETERBICOW TR K AN X o
m— MIFER® D, BRIL. KET VUV FIND Z oD KPS > B K DHEAE % 5%
TV B HBRIZ 1998 4F 1 A ~2003 4F 3 A IZJEE L TW R b oA R LY
FEHRIE 48,119 B C, MRFEEIT /KR EERIZ X D 1998~2002 4EDORIEMD & HE
SN, HIEHMIC 8 ng/L LA LD DCA & Te/KZHEH L TV fEEIZB VT,
FENBEBERBIEO Y 27 BN L (Fy XL 1.28; 95%1E@EX M 1.08~1.51) .
IR 3T~40 DV 2 7 g K Tl > 7= (4 v XL 1.27; 95% (5 HHX[E 1.02~1.59),
ZDOFERNBEFE I, DCA IZ X DRI E ~O B O i TR 37~40 1T
HHZEMNREEND L LTS (Hinckley et al. 2005), /KDOIEERIMIC L 5
Wiz & A EMEOREIC OV TO®R AR E ar— MIIEIKRE~TF =2 —8 >
INOHAIRIZOWT BT TV 5723, DCA DI (¥ 15 pg/L., H& K 24 pg/L)
& HAERMAE, EIRWIFM &K OFPE & ORICEEILA LTV (Wright et al.
2004),

I HEDFLEZ YA NA3 T OHHHIEKIZ, 1999~2001 D, D7z <
EHMR 5 MH ETHEATEY, £ CHELE 112 B OVAERZHA L= 398
Bl (EVEZHRE) OREEZ %50, JEFIXHRFE A Thoz, 2o ORBUICIEE
JiE M O35 T OBROK BERPAK i » T2ATENC DWW CEFE TOA X B a— N FE i S
o ANHEAKEEFE > T A RBLICOWTIZZE O D ASEAY 7L % INEE L
DCA DT EAHEE LRGSR, JERL R E HI2 10% L ERFEDOKEI L
T 30 pg/L #8225 DCAITBETRIN T\, B AT ¢ v 7 [BUESHTZ2 FVCHH
KHEMRE (> X)) . 95% XM A2 5HE L7cER., A ERERE O RHEBRE
23 1.99 (95% 15X ] 1.05~3.76) THFEV A7 L OBENALITZN, Ty
MR U Nm AL ARG CHIET D EFEHEREED 1.45 (95%(5HHIX ] 0.72~2.91)
L7 BHEIXA LN o272 (King et al. 2005),
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2. EFEBEIFEDOFTE (k& 26-1. 26-2)
(1) EFRMNATHIEHRE (IARC)

TN—"72B : & MK LU CTRBANMEDRREMENH 5,

TIARCIZ. DCAIXEBREM) TO 437230 A DFHIL (sufficient evidence) 7%
LN FTCORNAT—ZIEIA+H0THLE LTS (IARC 2004),

723, TARCIZ1995F- DI TlE e R ~DFEBANMDO 53 723 LAME H AL T e
WIZOIZ 7 V=73 (B MIRT DD ANMEIZONTHITER) & LTV,
%ME_NMGT A DORELEITV, ZL—72BIZttdiz, HrLnr—& &L
T. ¥ X (DeAngelo et al. 1999, Pereira 1996, Bull et al. 2002, Schroeder et al
1997) K7 » b (DeAngelo et al. 1996) % F 7= kK ¢ 5-708k CTHTIEIE 23578
iz Z EnftdisniTinsd (TARC 2004)

(2) FAO/WHO ERIB RiAMMEMEKEE (JECFA)
PEmE L

(3) WHO BRI KKEHA FS5 A O RUIRHLTE (WHO 2005, 2008, 2011)
WHO #EKKE T A BT A OFHMEOEIILL TO LB TH 5,
DCA ©F v b RO~ T A TORNANEZZSE O TRIE SN TW5, BiGH
PEIZOWTIE, FRIEHAE TR, fmzHTIcid T — 2B R o EE 26D,
WD~ A TOREGSAEMEEIZBET 57 —4 (DeAngelo et al. 1999) %, DCA
DN A7 DEEIMEHT5H, DCA (0, 8, 84, 168, 315, 429 mg/kg {KH/
H) 1 2 FERRER S -k B6C3F: ~ v A DTl & ONRIED & EPA DR
F~—27 R—=ZAY 7~ 7 =7 (version 1.3.1) (24 TixHT BMDLio ZHEF L. #
B2 BT T V& HWTHEH S SF X, 0.0075 (mg/kg ﬁ@/a)lﬂb‘é

(%)

bt FOKRER 60 kg, 1 HOfKEZ 2 L SET S &, @REEERNAY 2
2% 104, 105, 106 DBAEOHEIKT O DCA L. T 400, 40, 4 pg/L
Thb, TA K74 MElE, 10-5‘#%%'%\&‘75§ UZAZ\Zx 7% 40 ng/ ThHh 5, L
2L, KEEENC LR L 75 DCA Z 40 pg/L KlZHERF 5 Z 23T
N oo, A K74 /1 HEMIZ 50 ug/L &35,

(4) KEREFRET &85 R VEHRI AT L (EPA/IRIS)  (EPA 2003)
EPA IRISTIL. {bFWE 0N 4. TDUIA YT 2 ORD & L TEMIESRN
AEDTEHRETRALL TS, Fo, b9 —FH T, BORAEEIIOWNT, BNAMESYD
MEIZOWTOFREZRAEE L, MEIISU T, ROBFEIZELD U 271250V TOFEHR
AL TV B,
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@ #¥EARMD

i S S 2 o RHEFEMRE (UF) (E1EMRE &
(MF) (RfD)
FEEL, R, IR OIRZ NOAEL: 7L 3,000 1 4Xx103
A XA AR D B LOAEL : 12,5 (10X3X10X3 mg/kg AR/
(Cicmanec et al. 1991) mg/kg K/ H x3) ** H

FZORBRT — I E R TF v — 7 R=REE VTN L2 RIE NOAEL/LOAEL % AW =08 L v (SN
PRV EE 2 DTz,
wefERZE 10 X FliZE SX LOAEL fH: 10X AJEL W BWRBEOT —Z i 3X T —FZ _X—2ARE: 3
ORI LS TVA v ENEYIRT S FARA V FEAWTWA D, FHEEIZEV, LrLe b &A XoNHE
B LT — 21372, EBERBULEMIZ L 5 b DRONMRBMIT L B L OPWETLHEL STV,
MEOAFEETIT AR ZDOED, T X—ADE@EMIITEE L EZE 2 615, U EXY ., RID OfFEMETH
EETHD,

@ HMAMK
a. RHNAMENE

EPAIZ.DCARERAME THDHZ L ERT 8 hOT—X [T/ & LTW5D,
LML, &IEZOOFEBRIBWFEICHB T DCA BWEDAME TH D LiEwmST 5
DI+ 37253 & 5, MR~ o A KR OET ~ NI T 2 AR R IE K OV Ae
JE DR ITFHFICAETH Y, HEKFHNTHS, 7y NED- T AT
FUNT, R A BRI SO R AR g ~ DO BB AT S TR S 4 B KRB o0 48 BT e B
(LFCA : DLaiiZi@a ks Hi hyperplastic nodules & FEXIVTUWZFTR) 23880
L7z, EDIT, UTOL D 2EHwnH 5,

(a) BMEDOWL 2ORBRIZBW T, BEFRZEDOHE CTHMEERN —EHLT

BEonTnd,

(b) 2 FOBW) CREETERAL S —E L T\ 5D,

(c) MEBEDREAME L HAE Y 7= v OREERAMBICHERKSERR D Z L %

Y IREZRREILN B B
(d) JFHRERRSEE SN T2 2 HEFEME R S D AR R D B | TG IEH & N5 D

FRHERE R DR L T D EHERI S D, 1ERBEF R —2ThHhdH I L2

Fro 2827 — 2 3720,

L7235 T, DCAIZE MIXLTHEPAMDRZSH D Z 5 72¥E (likely to be a
carcinogen in humans) Th5d & LT\ 5,

723, EPA 1%, 1996 412 DCA OFENANMEDFEHOBEHASIFIZHONTO L E
2—HAF LT, 2D L E 2—TlE,EPA DN ANMEWE U % 7 FltE# (1986)
W29V, DCAZ 7V —7" B2 (B MIXLTEBZLIBRAEDHY) IT0E LT
(EPA 2003),

b. #AOREICLS)RYFHE

5 JR X “apparent development of tumors from more than one hepatic cell line” & ¥ E iR,
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EPA I, DCA IC X DBFEIENBAY AT %, X F~v—27 R—RIETEHEME
T v W THE L7 BMDLi 22 b ERRIMEIEIC L 0 HEE Uic, H & RS
IZ DeAngelo © (1999) (2 X %t B6C3F; ~ v A DK GR35 1T 2 FFlg/R
Ky ORGSO F AR 7 — Z IS RS & Thhiz, Z DR, fxd A8 KoKt
BEIZEDSTIZO ZORDOT =2 2RI L, TOMO RISV TIE~ 7 A
DG EZEIC, b MO L CEREEMICE LW BT HEEZHEH L THY
T2 TORER, YEMEITAE1 kg 4720 1 mg OHBETAIEICHZ D R Og
B8 L72RpIC Z OBRRICBIR L CRANEL D Y A7 (%1 SF, @V 5D 95%15
FEIRACFET) 1320.05 &2 o7z,

ZOMEIZESE, RAKEL 70 kg, —HOUKEEZ 2 L E{UE LT, fREDK
2=y FURY (BEWEE 1 LY720 1 pg &K 2 AEICH D R
HEEOBEFENALY AY) ZRHHLIEZEZA, 1.4X108 &b, £z, 2D
IS BRLIZEEICEDRNAY AT oYL L 7 DB KR O %
BHT 5L, TROLIITRD,

- %0 SF:  0.05/ (mg/kg {AHE/H)

s fEbk L= FU X2 ¢ 1.4X108/ (ug/L)

BEDYRI LANLIZE T HMKPRE (95% LRIE)

Y27 1L~yL =35y
104 (1.10,000) 70 pg/L
10 (1,,100,000) 7.0 ng/L
106 (1,71,000,000) 0.7 pg/L

(5) BEEH@E

BN ENCRIT 2 KEEED BE LOBROFMMOMEIILL FoLBY TH5H (B4
S8 2003),

1995 £D IARC OFHiTlx, DCAIZZV—73 (B FENPAMEME L L THE
TE2) ICHEEINTWD, Pk 10 FEOATEREFR RS /KE S /K E 4 B EL
LB OFMIITIE DeAngelo & (1996) OFSEIZ I T, M K& O/ IR
D FE A RN A AR . FTFFE A3 A NOAEL (% 3.6 mg/kg (RE/H . NSRRI
% 1,000 (FEPNZEMN OFEMIZEICx LT 100, BNAMEDRTHEMEIZSWT 10) & L.
TDI (% 0.0036 mg/kg K/ H & HE iz,

Z D%, DeAngelo HIT X - T, WEHERZESCL T, RN AMD HEIKT
PN LTSN e s (1999), sk b e, B B6C3Fi~v A2 (H&Z
&2 46~88 L) |2, fk/kHd DCA % 0, 0.05, 0.5, 1.0, 2.0, 3.5 g/l DIEE (K
0. 8, 84, 168, 315, 429 mg/kg {KE/H) T 90~100 #H M5 %, FFHli=E OB
23 1.0 g/L L EOBHZB W THEIZRO b, TORERIIZENEIL., 71% (168
mg/kg (RE/HRE) . 95% (315 mg/kg RE/HHE) . 100% (429 mg/kg K5/ H#E)
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Tholo, BEIKT & OEOEIT LR G CHEKRTFHICAERIZEML, 20K

1L 0, 8, 84, 168, 315, 429 mg/kg AHE/H TEiLZ£41 0.28, 0.68, 1.29, 2.47,

2.90 ThoT-, £7-. RO LA ¥V — LA OISR S & IXER A 72 &

B Z BT, ZORBRIZEB W T RN AT 5 NOAEL 1315 6 Ty,
IR, BNANEA D =L L LT, B rHBEMEDOREIZOWT, fﬁﬁ#'ﬁ“(“

F 37 AR ERE ST R0, BRI - T fHli 21T 2 Bl b @%%
EMNDH D EE L CGRHMEMEOREEITH Z E NI THL EE X Eﬂé
L72235> T, DeAngelo & (1999) O#EN, L0 HEMBIMENT 21T 5 OIZHE L

TWAHLEEZ BN, ZOWHITHES 105 BNA Y 272435 VSD 1 1.43

ng/kg KHE/H L HE I D,

REB50kg Dt FA31 H 2L kT & ET D &, FHMfEIE 0.04 mg/L (=0.03575
mg/L) EEHERIND,

# 26-1 EPAIZ& % DCA D TDIEICK 1) R &

R NOAEL LOAEL IR TDI
(mg/kg RHE/H) (ng/kg 1AH/H)
EPA/IRIS A X® 90 HR#EO#&E — 12.5 UF:3,000 4
(2003) A B (Cicmanec et al. 10(fi {4 3£) X 3(f&
1991) 2B HHEHE, K ) X 10(LOAEL
b, I OD IR 22 ) X3CEEL D

HORBROT — X
FEH)X 3 (F—%
R—2ARE)

= 26-2 =ET)L9H$,£I oté:_%lli%hw 1) R DE=RIEHE

VA7 L~YL CEE (ug/L) ﬁﬁ% (ng/kg fAE/H)

WHO/DWGL
%4 kR (2011)

~ A @@Uk%c"%@ (DeAngelo

etal. 1999) (Z351F 5 HED AT 105 40 1.3°
Ji K OV
EPA/IRIS (2003)
~ U ZDOHKEL- (DeAngelo 10 (1,,10,000) 70
etal. 1999) (Z&T DHEDRFMIE | 105 (1,7100,000) 70
AR OME 106 (1,71,000,000) 0.7

JKiE7k (2003)

<17 A (DeAngelo etal. 1999) (Z 105 40 1.4b
B DAHEN A

a g AR 60kg, 1 HDOMUKEZ 2L & L. SF : 7.50X 103/(mg/kg E/H)» 6 & %25 H,
b gk AMAHE 50kg. 1 HOEOKEE 2L & ARGE,
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3. BERHR
Rk 21 FEEOAEMFHZERIT D DCA OAEKOBHRIL (32 27) b, &H|
EHSICB T D REETHA L & FAKIZB W T, AKEEKE EHEM (0.04 mg/L)
D 80% A 90% LA FOMEATA 1 fhifdh o 7228, 1FE A LD 10%LL T (240/291 #f
M) Thoi-,
F iz, HAKIZBW T, [FARIZ 90%H1E 100% L F OEFTA 2 EiTdh > 7273, &

EAEN10%LLT (4,436/5,804 #ips) THh-o7-,

F 21 JKEKTOHEHRE (BFRKERK= 2009)

FEVEMEI SR 2 B A &

i 90%
K 10%5 | 10% [20% | 80% | 40% | 50% | 60% | 70% | 80% | i | 140,
S| KIERER | HE T | | e | R | B | B | B | 100 | e

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

7K Hh 2K LN |BUF | BF | BAF | BUF | BAF [ AR | PR 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
il L) L) L) L) L) L) L) L) L) )~
SN 291 240 39 6 2 1 2 0 0 1 0 0
K 75 75 0 0 0 0 0 0 0 0 0 0
| & LA 16 16 0 0 0 0 0 0 0 0 0 0
K| HTF K 61 61 0 0 0 0 0 0 0 0 0 0
Z DAt 139 88 39 6 2 1 2 0 0 1 0 0
BN 5,804 | 4,4369 | 7980 | 3200 | 132 63 23 13 15 2 2 0
FiK 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| H1F K 3,101 | 2,818 193 56 21 11 2 0 0 0 0 0
= DAt 1,361 933 | 266| 102 37 17 5 1 0 0 0 0
CERL 21 4R EEFRASRE )

. BREREETm

DCA &, FEBRIEMWIZ IV T, RPN AFEIEE LT, EITATIEM OFE A~ D)3

DHNTWDEN, b N TIEAFEFMICEIT 2EFER H 5 H DD DCA giE & DR
XA DIV TR,

FEM AT OV TIE, SRS ORASERNMN T v b RO~ 7 2280 B EHEOR

O GREBRCA LN, £, BlorZE~ U AT 588055 CHSE 3 -
iR R DI AR BN A DTz, B R TORNBAUICHET LT —H 1Ty, £
BN O T B AMEDREILA S S5 Cund & LT, TARC 1£7v—7 2B,

EPA 1371 —7 B2, ACGIH (X A3 12/ HL T\ 5,
BEREEICE LT, fllE 2 W RIR R BB T L RO RGN H 0 |

O FKifiAK, ¥ LWE, HITK, ZOMOEFHEE REEITHIENH L2, HAKERHS (2009) D
ARG RO F ETH
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MO H DA LTV, £, BEMEE AW -8 s 2R E B¢
HERDERDZHE INTWD, invivo RERIZEBW T, ~ 7 ZR/NMEREBR CIZFTB D
WENR—2H DN, FERIATRDNTca Ay M7 w4 ToO DNA HEMEIIRE S
TV, o~ ZAROT v MBI /MR TIIBREE LGS TWD, T
‘/2 ‘/“:x:: v 7= U ANFE DB 2R R Tl mm MR T 60 BHiG Lz

WZHFWEINMNEED LIV TV D28, 4 OV 10 B R 5 CIRgeR A R ITmE S hTwn
7261/\0

LLEEXDY DCAITRNAMEZRT Z b FERD AT EFDAMEOT FIZON
T 2179 Z & & LTz, £72. DCA OFRD AT T Dm0 G I3 Iz L
FEABIL BBAMEIZOW T, TDI OB & TEHET MK DR ALY 27
SO A2 FE L=, 728, DCADOE Faxtg s LB o Ty, £7-.
MELOGSEROBEHI WD Z L ATRER B PN RN LG AFHIIZ W
T, BB ORERICE S T EN@EYTH D L HIr L=,

RN AFEMEICBI LT, &R b5 bz NOAEL Of/MEIL, ~ 7 A 60 i
IOk G5Bk BT A IFEEINCIES < 7.6 mg/kg (KE/H TH 523, FHIEEOH
IO RETHDLREMEDRH Y | FEEP A MO TDI RE ORI L 32 DT Y
ElPhD, —J, A XD 90 HRHIRE D GRERIZ I T D ATIRO A 22 a2 M, F
BEMFEIZOWT, LOAEL 12.5 mgkg (AEH/HAHRESNLTWD, £2T, ZD
LOAEL Z #R#LIZ  FHe 545 %% 1,000 (Fi 7= 10, B 7E 10, fiadE# RS & O LOAEL
fiEFH 10) Z@#EMH LT, DCA OIERNAFEMEIZET % TDI 1% 12.5 ngkg (KE/H & 72
-7z,

BRAMEICE LT, bIROWHETENAREENRBD bHAERIT, vV 2D 90
~100 FEFEMEFEERR TH Y . 8 mg/kg RH/H UL 4% 5 C Al SO FHE s
FABEDOWEMB I H DD EZEZ T, LIeNno T, ARRIZEKESE XV F<v—7 F—
ZIENZ XD BB AMEOFHM 21T O Z LN TH D & L,

Ny Fw—r F=REOHEAINT Y720, =7 2D 90~100 A e EFMERER I 31T
HIEGERAME DT — X I1ZEH L, EPA (2003) [ZFC#HE S 207 B e S 3 i iR
JEDIASEIE T D HEMGT — XIS EFHIZITo 2 & & LT,

BEOFER %2 EPA OV F~—7 F—AY 7 b7 =7 (ver 2.1.2) ® Gamma.
Logistic, LogLogistic, Logprobit, Multistage, Multistage-Cancer. Probit, Weibull
&Y Quantal-Linear OKET LV EHWTHTI LIz Z A, WMELTZET LD L
BMDLio 35D 7 ¢ 7 ¢ > 73 & <, Akaike’s Information Criterion (AIC) 72ME
<. W HIEVy BMDLyo =& H L7=Di% Multistage 7 /L (Restrict Betas >=0) & O
Multistage-Cancer 7 /L Cd Y . BMDLio (W41 H 12.9 mg/kg (RE/H TH -7,
TDI OEHIZHOWTIE, T BMDLio Z NiEFAREL 1,000 (FEZE 10, fE{AZE 10, 78

AME10) THRL7- 12.9 png/kg fAE/H %2 DCA RN ANEICEET 2 TDI & L7z, *
Ty BERET ML D RBAY A7 FHIICOWTIL, 20 BMDLy 2 H %8 L LTH
BAMEZATH Z LIk 0 EH Lf’%\éZﬁ/u:L: v NURXZ7 (SF; AHE 1kg 4729 1 mg/
HOMBETEREICOEVRORE LA OREIZEBRLTHRANELD U X
7)@T&qowmwgwéﬁﬂ&ﬁﬁ%6hko
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UL E, DCADFEFHN AL fatE & L7ciEOTDI 412.5 nglkg RE/H, JEDA
M fEE s LeSa OTDI%12.9 ng/kghE/H, BB A1=> N X7 %#7.8X103

I(mg/kg KEE/H) &% E Lz,

@ E N A IE L LTIc5E OTDI

TDI  12.5 pg/kg 1A=H/H

(TDI BEtR#L)
(EhHE)

(D)

(G- J515)

(LOAEL R EARHLHT )
(LOAEL)

(R 2R

@ENAMEIRIEL LTIEGE

TDI 12.9 ug/kg {A8/H
(TDI X EARHL)
(B FE)
(111#9)
(&5 51%)
(FX EARILPT /L)
(BMDLo)
(e FE6 %50

@ENAMEIRIE L LTIEGE

i S EE AR

A X

90 H 4

0 5

JHElg oD TR ZE fa 2o, RIS %

12.5 mg/kg KE/H

1,000 (FEZ£10, fEAZ10, a5 & O LOAEL
fif FH10)

DOTDI

18 T AR

<A

90~ 1003 [

R 5-

JHF R e 8 S e A 0D 8 2B B oD 3 4%
12.9 mg/kg{KE/H

1,000 (FfEz=10, fE{AZE10, FE23ANEL0)

DIENL=> b A7

FEnha=y Y A7 ({KE1kg M7 Img/ A O ETAPEIZ D D £ HIREE

LGB DRNAY A7)
(B ERRIL)

(B Fi)

(1)

(B 5-J7%)

(B EARMLFT L)

(U R7 L~yL L EEE)

(%]

7.8X103/(mg/kg AHE/H)

18 MM AER

<A

90~ 100 [#]

ARk 5-

JHF IR g S U3 e JE e 0D 78 28 B S D B8 N
104, 105, 106(ZAHY T S IEI,

%13, 1.3, 0.13 ug/kg K=H/H,

AENRE B O LR TH 5 1EFE0.04 mg/LOK & KES0kgD A1H Y7-02 L
BEAKLIEGAIC, 1EY 7D REL kgOEREIX, 1.6 ngkghHEH/HTHDH, ZDHE
%, FERNBAFEMEZ RIS L L72TDI 12.5 ngikg A/ K OFERNAMEZRE L L
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TDI 12.9 pg/kgRE/H DFI8/r D1 TH %,
Flo, BRAz=y NI AT ER WL X 100 BRAU AT LoULDIZFEY 3
51 EE.3 ug/kglKHE/ H ORL.2(ETH D,

DWHO fRBIKKE A KT A AZBNT, 105 FERA Y A7 ITHRY 3 B ACEIK H o BE % 4
HLES LU (life time excess cancer risk) &L T3,
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F 28 BEERIZH TS NOAEL &

BT - A NOAEL | LOAEL
SRHE - - SHEp TR (mg/kg {RE/H) (mg/kg | (mg/kg e
i KE/H) | /KE/R)
~ A 14 HFEERKEE | FFEERN, Ao | 75(E]%1
B6C3F: 5. K. FRRHEEEIE (250)
1 12
~ A 3 [, 10 8 | FFEEHEM (125) 25(E] 125[E]
B6C3F: MRk 8 5-
Ji3
7 v bk 8 M3 WM | STHEE (16) 16[E]
F344, LE | ok 5
1 9~18
7 v bk 3 2> H [HIBREIRR | B B R AR ME O 125[W]
SD mE ZER A, 1% I O RS,
MERESS 10 $EpR (125)
A X 90 HIW AW 7 & | FFFEXHEEHMN, 5K 12.5[A,E] | EPA/IRIS
v—Z | U O#s . Rl FF AR 22 fa 28 DN
HERESR 5 P B BERRHE D 2= A s RfD & H
P R OZM (12.5) WS
nNi-r—
A,
8 ~ A 60 F[, 75 i | P EER (77) JERE s
a. B6C3F, K 5- JFlEES (BEHE) D% | s
1 50 AEBERE LA E S O | 7.6[A]
fin (410)
8 ~ A 90~ 100 FIEK | EIR Y 7= 0 O fF Al fa s | FEREEME WHO,
b. B6C3F: KEE FEAEFEIN, B X | AR EPA(IRIS)
HE 46~71 VIR A N AR BE o> 38 A B | 84[A] WIS
& ES (8) FFAM i
Mt (168) ALE=T
— &,
2 ~ A 51 JH /82 WM | T H#H e BRI K OVAS B AT
) B6C3F, ok G- ARSI (115)
HE 40~90
=S v A 52 M RIARKS: | AT RE 95 5 A= 48 B 18
d. B6C3F, 5. (0.5 g/L)
1 20
=S v A 104 FFEOKREE | REHMNR O | THE
) B6C3F: 5. S L EBENN, FEHARHE O
It 25 FEAAERE R OME Y 7=
D AR (438)
2 ~ A 26 W41 8 | EE K - R RIEO B
. Tg. AC -~ | MK G- o (FE 150), JFHeREZE
LS JaZEtE BN, HR AR
MEfE 10~ faoZert (E 75)
15
~ A 26 HfH, 41 E | MRHIREESE, FMiaZE
p53~T 1 | MKk S Ja s (i 80)
KIE
WERE 10~
15
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% | @hipfE - T RARA b NOAEL | LOAEL
| Rk . AR (mg/kg (AH/H) (mg/kg (mg/kg e
BB/ KE/H) | KE/H)
2 7 vk 100 A, 7103 | FEHE SN, ARG | — MM | — =M
g. F344 WOk E S | (40.2) 3.6[E] 40.2[E]
I 60
4 7 vk s 6~15 H | HEW; BEW); HEw;
a. LE DA G- REEHI NS, AP0 - B | 14[E,W] 140[(E,W]
It 19~21 fig » Wl OER (140) | FEATM | BAHM
BB - WAk O T EY | 14[E,W] 140[E,W]
fn (140)
5 7 v bk R 6~15 H | WEEi;
b. SD O BR R D | IRERED, —EYS70 o
Mt 19~20 | 5 K i AR B OVIR BR 0 1 A
K O e £L 18 B o I8
(300)
7 v b 14 AR DB | g, BAOKS | 18[E] 54[E]
c. SD 5. gk (54)
I 8
5 7 v b 10 A M 5RHRE | ERAR - KR LR EE 31.25(E]
d. LE M5 b (31.25)
4 18~19
ZE 7 b 3 7 H BRI | HE R LRz D2, RS
e. SD B D A R 7R B R Rk
HERES 10 (500)
A4 A X 13 AR SERERE | HE - aiNc RO ZENE, KL 50[E]
f. =7 | n#&5 KON, 74T 4 vt
HEES 3~ AR O ZE R Ak
4 EoflaEEk (50)

0 AR, 18 1BMEEME R OB AMERER, A4 - B - BAEFMERBR
[A] : %% . [E] : EPA. [W]: WHO

%1 ; ACGIH (2005) i%, #7022 FIETKHREN b OG22 #E L, NOAEL % 60 mg/kg (K&#/H & L TW\W5,
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RiMAEPTEALEBEIZOWTIERIZEL o=

ACGIH K [EPE SR A AP
BMDLio 10% DFEIZXTT o X F~—7 HED 95%EH T IRE
CHO F ¥ A =— A2 L — PR B R Rk
DCA /= R=a 117

EPA KEBR R

F344 7 v & Fischer344 7 v k

G-CSF BERLER = o = — IR -
GM-CSF FERIER BLER = 1 = — i P IR ¢
GSTZ TNETFF o SEEBMER-E—F
IARC [EIBR 23 A FERE R

IL Ao F—afFx

IRIS e U A7 My AT L

IgG s a 7y G

LDso R

LDH LR K SRR

LE 7> I Long-Evans 7 » b

NOAEL A P

PBPK €7 /v /EFZHSEYEEE T L

RfD M=

SD 7 v b Sprague-Dawley 7 » b

SF 2n—77 77 % — (EFHRE)
TCA U7 R

TDI M7 — H s
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