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DOHEBIZESEBEIMLET,

7. BABEDEHOEMINIED LB T,
R
Uy u aER RN A B RE L LS Ot A — B ERRE12.5 ugke (KE/H

ENRAETREIEE LTESEMA—BEREZ 129 ugkg FRE/A, EXAaz=y N 27 %
7.8 X107 /(mg/kg {AE/R)E ¥ 5,
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TBERACEIK OB B ESOEITR DL FWE L LT, 7 n iz (DCA) Of Mk
RS 21T > 72

FHIZ W2 R EGE S 1T, AEERER (v X Ty FEQRU YY) A
BHERER (U A, Ty FROA X) | 18R &K RN AR (w7 AR DNT
v ) MREERR (7Y PR X)), s (U X)), A5 - FEAFENER
B (7 REO X)), BEFEEREBRE OB MOEFRERRTH D,

DCA I%, EBREMICIH T, FERDBA ML LT, BIHFER ORE R A~DRENT
DHIVTWDA, b hTIFAEMBEMEICET 2E PR H 5 0D DCA Wi & DR
BIXALN TR, L LR S, BRAMEICOWT, FFEE O R A ER NN Z
v RO~ 2ZBIT28EOR OB EREBR CA N0, RN AT E RN A
DB IFIZOWTFHliZITS Z & & Lz, £7o, BEFEERBRICBWT, —B L&
ERBONTELTEEHEEICR DB COHBIIREECTH D Z &5 DCA O¥
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 HOWTIL, A XD 90 H RE#E 0 53BR 217 2 ATl FTHl
FRZEfRZSVE, KO EMEEN A LNk T — 2 6| /hiEtERE (LOAEL) 1% 12.5
mg/kg (KE/H & 720 . RiESEMRH 1,000 (FEZE 10, AR 10, fAaMEdEERE L O
LOAEL £/ 10) TR L7z 12.5 pglkg (AH/ H s — HEHE (TDD & L7,

DCA DFED ANEIZ DWW TIE, =~ 7 ADO#E O # 53RER 2 35 15 D FFHIRa Rz ST A e fg
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 F~v—27 R—20D 95%E# FIEE (BMDLyo) 1% 12.9
mg/kg RE/H & 72 -7=, TDI OEHICHOWTIiL, Z® BMDLio & NiEFEMRE 1,000

(FEz= 10, fEIAZE 10, RN AM 10) THR L7z 12.9 pglkg RE/H 23805 AMEICB S
% TDI & Lz, £7-, FEHET ML D2RBNAY A7 MOV TIX, 2@ BMDLy
EHRRE LTEMIMEZIT) Z LIV AR LB A=y NV R (Ra—
777 4%— (SF) ; (AHE 1kg %729 1 mg/HOHARETEREICHZVROERE LI5S
IZZ OIRBICER L TRANEL DY 227) & 7.8X103/(mg/kg (KE/H) & LT,



I. FMEXERMEOME
1. iR
DCA 72 E D ~a 7 ALEEREA I KB RR 2B W CKEJFUKR R OB E o 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 ) — AR E (log Pow) @ 0.92
FKEE 19 Pa (20°C)
oM FEXZAREE (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) : v FElEEE 5 B dFn & L T 0.06 (Maximum Contaminant Level)
RINKREGETA R4 72 L

I REEITRIMROBE

WHO fKEKKE T A K7 A4 2 EPA/HAEY AZE®RT AT A (IRIS) DU A k|
[EBED AR (TARC) O/ 77 7, KEFEEHAFEMFRHE (ACGIH) O
EEZ I, BHEICET 2 BB ENM 2RI L (ACGIH 2005, TARC 2004,
EPA 2003, 2005, WHO 2005, 2011),

1. SHICEATHREFEHMR

(1) ERNENE
@ i

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

Schultz et al. 1999), & F TITR AKX OEE O &6 650225 (Kim and Weisel
1998, Stacpoole et al. 1998a) HLNIRIL S AU TILHFIZAD Z ENE SN TEY
Bl 2 IXZEERF D B b TITR 051 15~30 0TI DCABEN B — 7 (2T
% (Stacpoole et al. 1998a) .

@ %

DCA 1%, JWNZHFIg & R0 L, & D%, hDlgzsi2 oA 2 (James et al.
1998. Evans 1982),

14C THEFk L 7= DCA (50 mg/kg AH) # MBI OHE LTS T » MZBW T,
HEHEME (B5-EIC T 58— b TEAR) 1IHA (11.9%) . Al (6.19%) .
THILE (8.74%) . 5l (3.87%) M OVEfiE (0.53%) 12046 L. I, sk, O,
R & 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=T7 v M
BT, 5 48 B[4 ORI G5B D% 36.4 1 26.2% M FRIEL TV =, 7
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 FEf
%, BhE. NENG. B, ORERLL WL R OB, M. BERDESEE OO D BTSN
X, EED 1~2% TH -7 (Lin et al. 1993),

DCA L, IR %321 T3 4 88 L1552 (Smith et al. 1992; EPA 2003
SQUIGIDEDR

Q KB - Bt



DCA ORI 2 KT~ T,

DCA 1%, BRI T VAL | ZD%, b Ty = VRl
2725, ZROOWEITRPICHRE SN D, £/, 2O NVEFF ARFEORESR
JREANIX T NG T A SR —4% (GSTZ) (2L filiixis Z &g
INTW% (Tongetal 1998a, 1998b), ZDiEH>, 7 U AFI T, 7 /K&
WRBRINMCE D 7 RO ) R L 720 | £ DO—EIT IR LR TR
A, MR E L CHEIEE LD (James et al. 1998, Stacpoole 1989, Stacpoole et al.
1998a).

DCA%Z T v b A XKt MIHEFERAKE LG LBt 7 U7 27 o 22
DR BERIFEN A BN Z LD @R TIEAENC L 2 B HEE B & 72
L2 e (Lukas et al. 1980), % AS 2 20 412 18C TR L 72
DCA (2.5 pg/kg IA8H) ZfRHO#%G5 L-# BB\ T, ff DCA 1345 30 /5%
IZE— 7 IZEE LT, HER G TITECITEET 208, 52t L7545 (5.
15 HEDIZIZZ V7 T o AHENELS 05 Z EHE ST 5 (Jia et al. 2006)
I har RUTHEVOEFIZ DCA (12.5~25 mg/kg (AHE) Zfkrck ey (2
BI/H) L7286 OF9E3iEr 11 Kl & i ST (Barshop et al. 2004), &
72, DCA Z gl el 5 L7=7 v b Tid DCA OMHF NS OERNDIEBLE LTZ & D
WERH Y DCA BENZORHMELET 5 Z LRI 7 (James et al. 1997),
It Sprague-Dawley (SD) 7 v hMZ¥iF 5 DCA (0.0025, 0.25, 50 mg/kg AR/
H) @ 12 Bk EGRER T, GSTZ OiEMHEe ¥ o /37 B3 B A &K AR
DLz OHESLH D (Guo et al. 2006),

I bz RU T7HHEEIZDCA (25 mgkg (AHE/H) % 6 2> H RO &G L7k
HHWET v M2 DCA (50 mg/kg (RE/H) % 5 HFEMHIRE Q&G L7 B Ci,
S - EEMEAERIZIIE N D D27 U T T v 2OV A R ok RARHHE
DPRPHEE DI A F BT Z L6 DCA OARN TORGE & OPEHEIZ IV THE
- HER N EE RN TH LRttt L e LS © H % (Shroads et al. 2008),
B6C3F, ~ 7 2|2 8 Mis7» 5 2 M. XUt 4 Mk 5 56 . DCA (2g/L) %8k
IKEEE L7212 DCA Z#ARNFELS L Cl PR A 2 7= 3Bh C, Biig ClikafE
IZHARTIHFRENGELS Z VT 7 U ADBENNHLITZN, BE TIIA LIRS
7= (Schultz et al. 2002), F7- Z OB T, HOKE G ITERI L 72k ia e
TEIZBIT A~ LANT & NEEEA Y AT —F (GSTZ ©O—>, Fu i Rtk
THEREE 23 H8HE) OIEMEN, 10 B0~ 7 2 TiEEd L7223 60 BEiso~
T ATIIEAED A ENIRho T2 EbHE STV A,

b MZ DCA (50 mg/kg (RH) ZHEREOER L L7723, RELRO R FHEH:

(8 Kffilf%) IIMHE CX2RETH Y . Bt EII 2 TOWRE TEGED 1%

DV I haryRU7H; MROP Tz AF =20 HI @& 42 L TWaH I har R 7 OREN
KTT5Z&I2&oT, FITOE, B, Mo SICRE 24T H5EE, T < EVIEREE 4=
e, BilkZ Ko TRREPMET 570, SEIERIEREZBT EHEHE ¥ —A—L3—
¥ (http://www.nanbyou.or.jp/entry/194) X V),



AR Tdh o7 (Lukasetal. 1980, WHO 2005), — /5. &f=? DCA #E&E-
L7227 v N TIERAH OIS 22 5 30 7- (Cornett et al. 1999, Gonzalez-Leon et al.
1997), MC THE#k L7- DCA (28.2, 282 mg/kg {AH) Zimflko&S5 L=7 v b
IZBWT, TbRE & LTI BHER SN A EIE 134 34.4, 25.0% & mH &
BRETHY . JRPPEI SIS 12.7, 35.2%., FEHHEEITA 0.8, 2.0% & & HER
HGETHEMLIEEoWmELH S (Lin et al. 1993),

DCA ZH[EFIRNZ S L7277 v b (100 mg/kg KHE) . (1 X (100 mg/kg AHE)
KOt b (10 mg/kg RE X% 20 mg/kg (RHE) (2351 5 BULA Y O i 35 =080
IXENEI 2.97, 20.8 L TN0.43 FEfij TH Y. DCA (100 mg/kg (KE) @ HL[AIFHK
N ERBRIZHBIT A4 X (258) OIMHPE— 7 EEIZS >~ O 245 Th -7 (Lukas
et al. 1980),

BLE 84 DRT T 4 712 DCA k&S L, 5B 5 5% I 13C TE#
L7- DCA Z &M 5. L CiiifErh o 12C/13C JEEAHE L, Epame (PK) €5
N WD TAEMZORI AR EZHEE LRk I28\V0 T, DCA OEW R AL 27
~100% L ANZEDRRENWZ LRSI N, £o, £DO% DCA (0.02 pgkg AR/
H) % 14 BREOKEE L& A, B L 0w B < e 2 & A3
TR X7~ (Schultz et al. 2006) .,

A O AR Y ENE (PBPK) €7 /MZOW T, T V&2 HWTHR L
TR NP O DCAJRE L . ~ T AR OYT v b 14 H K 52 BRIZB1T 5
FHME & 2 L7535 5 (Keys et al. 2004), £7-. & F PBPK ®7/LI2E
WTE AR TIL GSTZ 2/ LG o EN, (KA TIE DCA & iiEs v 7 g
EDORERMNEERKTTHY, ET/VHEND 0.5 pngkg KE/HFEE OMUKIRTEIZ
& 2 IFlig GSTZ i~ B IIEF ICIRER & Bbivs Z & 2 Lz (Liet
al. 2008) HH 5, Li 5 (2008) (%, EPA (2003) 23323 AaFMZ AV 7= DeAngelo
5 (1999) O~ AR T —4% (FROo#hE) 12HES3< 10%\EEEN ALY 27
i 2.1 mg/kg {AHE/H Db MNEMHAEL, PBPK £5 /L% T 0.1 mg/kg {KHE/H
EHEE L, ZHUTIKRE 70 kg, 2 L/H OBAKERE L7254 3.5 mg/L/H ® DCA &
BUCAEYS 42 L& LT3 (Liet al. 2008),



H (4] cl 0

V4 | v
Cl—C—¢C *—*—*—CI—(IZ—C\
™~
H o- H o-
Monochloroacetate Dichloroacetate

GSH
y

o o] o (o]
[ X / NADH+H' NAD X s
C—C — 4 C¢c—C
N / N
OH HO o-
Glyoxylate Glycolate
0\\\ 4 //'O Alanine
C—CH~8—cCh;-C FAD
6/ b C Pyruvate
Thiodiacetate FADH,
Q o] NH,* o]
N 7 I
c—C H— C— C
/ N\ I %
Q- 0- H [0
Oxalate Glycine

TH
CO,+NH,~

5, 10-Methylene THF

-

NH, O
I V4
HO—LC—C— €
I T %
H H (o
Serine

DCA DX H#ERE (EPA 2003) (JREEMD FE FEH)

(2) RBRFME~ADEE
O SHSHHR
DCA TR ZIRFE CIIEEE RS I2ER L TG mEE2 A L 20N ROBETOR
PEFEMEITIR < 7220y (ACGIH 2005) , #% H-4ESE & (LDso) 13~ ¥ A T 5,520 mg/kg
{KE (Woodard et al. 1941), 7 » b T 2,820 mg/kg fAE (Smyth et al. 1951) <°
4,480 mg/kg A (Woodard et al. 1941) TH U | #2F LDso (7 % F T 0.51 mL/kg
(% 795 mg/kg fAHE) T 25 (Smythetal. 1951), 7235, DCA (TFJE K OMRICxt
L CHRWIBME K V@ =03 & 5 (ACGIH 2005).,

Q@ EAEHER

a. 14 BMBEIMEEESER (TVX)
B6C3F1~v & (M, &%&58F 12 P8) (28175 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 TON Tz, KRG TR bNEEFT A2 R 11ITRT,

250 mg/kg A/ H UL L O GRECHFERORKHFAZE R ENNA bz, £
7. 250 mg/kg AE/H LI EOFGRETIIATHIIAE K K DR RPEEESE S 2 5 7=

(Sanchez and Bull 1990) .

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

&1 YOR 14 BEEAMESEHR

BeGRE Jii3
1,000 mg/L VL k= FFE SN, e, BRAMEEEsE
(250 (200) mg/kg AHE/H)
300 mg/L IR R L
(75 (60) mg/kg {&HE/H)

b. 3XIF1EAMEIMEMHSER (YO RX)

B6C3F1~ v A () 1217 5DCA (0, 100, 500, 2,000 mg/L: 0, 25, 125,
500 mg/kgAH/H ; EPA#% (EPA 1988, 2005) ) >3 [ 1% 103 REIfk K #%
BB Tz, SFEGHETRD b m it a2 K277,

I O 5T, FFlR MR & OFE R 800 H &K 72 88073125 mg/kg ik
H/ AL EOEGRETEIZE SN, £72. acyl-CoA oxidaseDiE MDA, 500
mg/kgRE/H FH5RE T2V | 25 125 mg/kg(RE/ H £ 5-8#% T 10 [H
IZH7-0 A5 07- (Parrish et al. 1996)

EPAIZ. NFEEHMA A H7-125 me/kefiE/H #LOAELY L. NOAEL#%
25 mg/kglAHE/H & L7= (EPA 1988) .

F®2 TORIXF 10 EFEEZESHERAR

BHRE JA:3
500 mg/L Lk R D et B O St B8 B D HE N
(125 mg/kg A H/H)
100 mg/L AT L7 L
(25 mg/kg & HE/H)

c. 8XIF1ZAREFEIMEHRAER (v )

Fischer 344 (F344) 7 v b~ (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 BWRIHKEGRBRP TN, FEGH TR
O oNTEEAT R E R 3 L OFE 4 177,

8 WMHAL GRAERTIX, (KAEERGHED F344 7 » MIATRE N, THE
IEEGEEO LE 7 > ROV F344 7 » MIHTERE ., TEOEIK FRHA L
720

13 EMEKE SRR T, WARFEDO T v b TIRAER G B ST RE D,
HPHEU ERGEEO LE 7 v s kONEHERGHEO F344 7 v b THEOEK
THRAHALN, ZNSIXEAREERD F344 7 v F TiROBEEICBIZE SN, £
7=, F344 T v FTIHEIZ, AFEHOK T, SLHE Y GRS &K ORI O
fXF (foot splay DHEIN) AL, WSRHEO A ERGAE TITIRER, iz
K O FL S O A A+ 5 317= (Moser et al. 1999)

EPA 13 8 #EMffoK#% 5388k 1) 5 F344 7 v b @ LOAEL % 18 mg/kg {AH
/H. LE 7 v b ® LOAEL % 122 mg/kg /A%/H, NOAEL % 23 mg/kg {K&/H
&L, 13 HEMRERIZERIT 5 F344 7 v b @ LOAEL % 16 mg/kg A8/ H & OV LE
Z v F® LOAEL % 17 mg/kg A#/H & LCW\W5, F344 7 v MILE 7 v b &
DD E < | BEFLEZ OIS T v P L0 OREEZERE WL S Th o
7= (EPA 2003, 2005),

£3 Jv S EMERMEEMEHER

BeG-RE J4i
1.25 g/L VA I WA ; TR WU DE )
(91 mg/kg A/ H (F344), KT
122 mg/kg &/ H (LE))
0.25 g/L F344 ; AT
(18 mg/kg AT/ H (F344),
23 mg/kg A&/ H (LE))

x4 Fv k13 ERERMSEHR

& h#E i3
2 g/L WRAE ; BATERE, BIEOBIKT, Rk, bk, B G
(173 mg/kg R/ H (F344), DI
192 mg/kg K&/ H (LE)) F344 % ; H3EBOK T, M HE Y KREE, Bilom KT
1g/L W RAE 5 AT RE
(89 mg/kg AT/ H (F344)., LE % ; %REOEIIKT
88 mg/kg A/ H (LE))
0.2 g/L W RAE 5 AT RE
(16 mg/kg T/ H (F344).,
17 mg/kg K&/ H (LE))

d 3IrARBEZREESEER (v k)

SD 7 v b (MERE, A4 58 10 PL) (23817 % DCA (0, 125, 500, 2,000 mg/kg
(KE/H) @ 3 7A@ O &SRB To e, SR TR b=t
TR &3 5 12R7,

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

12




FIERIE, BEOMEL OSER TH Y . HEERF7RRERD 2580 bz,
RGBT, B, BB O EREOEIMNRD iz, HEHERS
AN I R O B B AOlEEs CTH 0 | G REOMERET ~ b ORI OVINK
T HE DA B RARAE D ZEfa B VEN TR BT (KRIME OVINIKZ & Y7384
BRI IR 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 JvhINAREERESHGER
51 il

2,000 mg/kg R E/H JELC (MERESS 1/10 JB)

500 mg/kg AR EE/H LA | KB = /NI D VB O B D Z2 faZstE (100%) . 1%
e DRREL, BUR, IS - Bl - B O EEOHEN, &K
G %

125 mg/kg K&/ H KM+ /NI D BB OF B RARME D ZZ S VE (60%) . 1%
e DRREL, BUR, PR - Bl - B O EEOHEM, &
G %

e. 90 AMFHERMSHERER (/1 X)

E—7VR (WERE, &# 58 5868) (28155 DCA (0, 12.5, 39.5, 72 mg/kg
KE/H) © 90 A AHEERBRN TbNZ, DCAIZETF b 7L a2
THEE LT, BHEHTRD NI FEET LA 6 17T,

72 mg/kg R/ H e GHET, FERIREE 2 ) OB IERRE? | 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 23580 5
iz,

ZOIENIREFHELE L TR TIX M T~T YT U &N 39.5 mglkg
K/ AU EOBERETHRD v, 12.5 mg/kg KE/ A UL o 55 CITHIE o 22
RZEPESFR D B LTz, Ml ClE 72 mg/kg R/ B O CEIEIE RS R 13780 5
N7z, FEH Tl 12.5 mg/kg IR/ H UL EORETEMENGED BT,

K OVINIRIZ 31T 2 FRFEEE D A BERRAE (BEYE) DZEfaZE M D 12.5 mglkg
(REE/ B LU E OB ERE TR b RO TFLE DA BIRRME (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
LI TWAT2H, NOAEL #ikd Hi7euvE LT 5 (Cicmanec et al. 1991) .

2 T —Z RN L R OSBRI EL O A DA
D RRMERIREHC B 2 7 — ARl L
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728, ACGIH ;O EPA IZ LOAEL % 12.5 mg/kg {A&/H & L. EPA TiZZ
HErRkosBAE RD) EHiICHNTWA (EPA2003. ACGIH 2005),

x6 4 X990 HEEZMEFMERER

BeGRE JAiE i3
72 mg/kg A/ H PR IRV BE 2 P4 R 2, AR | PR IR EE 2. BERRREE 2. JRifnER
BB OANEZ o B EOM | HER~NET rE /ﬁ‘@{ﬂ‘z/}\
. LDH E&H-. & Motd | LDH E&H-. il & oo AR ok B a4
SPE BN, Mgk EBiAIZ & | 0. Bk EBiAKIC K DT 2, b

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

A Bl o 2o gz ¥

12.5 mg/kg A &E/H L | HW®W%E%®%W\%E HW@WﬁEE@%m\%ﬁ%%
o RIR OV O A BERR | I oD T Fm R 22 R 25 1

#‘EOD CRZEE Y| RSEL DN

Q EMSEHRRRUENSALRR
a. 60XIT5:EREBIESMHRAR (TVXR)

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 MK IE GBI THOII=,
£/, Blo~7 2 28BIF5 DCA (0. 7.6, 77 mgkg IKE/H) © 75 Bk
RN TONT-, FEERETRD b= mEi e 71077,

60 J ] 5-Tldk, 486 mg/kg RH/H & 5-HE THUKED LD 60% I L
7co F£72. 410 mg/kg RE/HLL OB GEETITAEORD S, 77 mg/kg (KEH/
H UL LD GHECIINTFHEX EEOEINNE S bt/ 410 mgkg A/ H& 54
DI, BIEOFART EEOEIMANZED Hivlz, EEGRICBV TR B &K OER D
#‘MEE 224k mu&bf‘ohfmwto 7ok, 75 MM G- T, Mg, FEEREW,
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 L HREZK L4 0.07, 0.31, 0.11, 4.0,
450 THY . 410 mg/kg K/ H L EHRGHETHEHFIICA BTN (p<0.001)
L7= (DeAngelo et al. 1991),

FT1T <R 60XIE 75 EAEHESMERER

B GRE J4id
5.0 g/LL RER ., FFREE (AFRAE RS + AFMasE) o384
(486 mg/kg A/ H) BEPE & ERYS 72 0 D38 A
3.5 g/LL (RERD . BlEOAR EEORMN, FFES (I
(410 mg/kg fAE/H) JURAE + TR E) DI ARERE & AEIAR Y 7= © DFEAEKL
Hm
0.5 g/L UL | JF gk o> FE F B BN
(77 mg/kg KE/HLLE)
0.05 g/L AT L7 L
(7.6 mg/kg (AHE/H)
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b. 90~100 AfiEMSHHE (TVX)

B6C3F:~ 7 A (H, &HGHE 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) #5725 LB BHAs
ST, ZODOEBRTOR R CIEE R AN AN ST L,
TODFEBROXEEET — & A TTM TN, FREHE TR LR
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 B M OE X & oo A AR 23589 S 7225, 100 8 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 825855 O A58 05 F B FRIZFE D BT,

%’%73» PEIZOWTIE, 26 HEIZIE, FEZOTAORGHETHRD %h
7otz 52 M BIZIX OO mIRE R G-RE C/H M OB AEEENFEIC
L (RHFRHED 0%kl LT, 315 & TN 429 mg/kg A/ H &—%ﬁf%@b%@ 20
KN 50%) ., 78 ¥ B IXx BREE 10%I12%F L, 315 & O 429 mg/kg (KHE/ H B& 5-7E
T50 KDNT0% Th o 7o, FfalEX, 26, 52 LN 78 I H O WD 5t
IZBWCHOAEBERBAEHED EHITIA N1,

BRI (2T, 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
AXE, 0. 8. 84, 168, 315 TN 429 mg/kg IRE/HFE T4 0.28, 0.58, 0.68,
1.29, 2.47 k12,90 &, &E 5 CHEKRMAVZEIMZ R LT,

FFA D~ A% o ) — DB (37 VIR E L 2 AL CoA A F 4
—POREIZLD) IX 26 BB D 429 mglkg RH/H & 58 CHEIZTUE L7223,
TN T OHBRERETITRD e d o 1o, R AED LT 2% 51 TO T
o5 (BETEME T~ L2 TF IV OBV IARIT L D) 12, THREE S
B L CTHEREITRD b oz, FE O, IO~V FF Y — LE
N O OHEFEIL 2 B O~ 7 A TOMIESE OFH R E1XBR RV &R
T TuW5 (DeAngelo et al. 1999),

£8 TR I90~100 BRAEMEHRER

BeGRE P4
3.5 g/LL (R . HPIR O Hser M OFE S BN, APt TR JE S AT e A
(429 mg/kg IRE/H) | FEFSAESBEEM, AN 720 ORIl LM
2 g/L IR IO fser B OFE e BB, ARt AR ST A i
(315 mg/kg IRE/H) | ERAEBEERN, B 720 O FFRIE IS AR
1 g/L FFEafh . A Es S0 AR e MR 6 A= A B 0 . R4S 24 7= 0 oD T e 28
(168 mg/kg IRE/H) | AEXEM
0.5 g/L PRI S0 R e e FeR s A A BN AR 224 7 0 oD BRI 26 25 B
(84 mg/kg {AHEE/H)
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0.05 g/L FR I S0 e g FEE s A4 A5 00, LA 224 7= 0 oD BRI Al 58 2 g n
(8 mg/kg (AHE/H)

EPA (2003) 1%, e iRg oD F b Res 303 M R i R o 8 A= A B 3 sof FEHE
36% % LT, 8841% 315 M O 429 mg/kg (R E/ H & 5-7E T34 33, 56,
86, 100 X'100% ThHh -7z LTW5b, BnZERZEEIE. 1 0»A®KICHBL
T wkBR & 6O CHEH S 7 A B SO B AR AR D FAE B O 7 — 2 123D
XD AT D BRI 5 Z L N FHETH D &l L7,

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

c. 51 X% 82 EMEBESMERAR (TVX)

B6C3F1~ 7 A (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 e R OVAS BT S O 8 AR B E 73 330 mg/kgfAE/ H # 5 LA G- L
ToHE M ON15 mg/kgfAE/ A UL E2 821 5- L 7o #E THEIN L7z, 330 mg/kgAH
[ BEE T BT HAR B 23518 B 1240%12, 821 H1289.5% 2, A RIED 51
T H1235%I12, 821 HIZ84.2% 788 HiLiz, 82ifH. 115 mg/kgiRE/H % ¢
H&iz~ 0 2039.3% 24 BT E23ZE 8 i, 25% (1T FHIIRARAE 23 FE
iz, PRI 28T 28 0EI&IL, 82 Ich - A2 &S Sh-ff
TORAEEITHEIN LT (26.3%), &2 TOWE (LRI, FFmiaE &k OR
AIERIE) o&FHE, SLEBICIXEAERGHE GHREE0% X L T40%) T,
821 BITITHHEL OEH ERGH CHREBE1L.1%I2x LT, FHER G
39.3%. mHEHLGRE89.5%) THBEIZHIN LT, Z&13. BBk ODCARE
& B o OV B AR B O B OSBIRRIFFERIE TH D Z L Rz s s &
LTCW5 (Pereira 1996),

&9 R 51 XL 82 BERIEHESEHER

BHRE J4i3
2.6 g/LL M AL IRAREEE N . TR A s b 28 S P e B
(330 mg/kg RE/H) | HM
0.86 g/LL JRERA A AR R N, 28 S A B HE N
(115 mg/kg A/ H)
0.26 g/LL FwIEFT R L
(40 mg/kg & HE/H)
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d. 52 EMEBHHEEEER (TVXR)

B6C3Fi~ v A (M, ##HHE2008) (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 MK G ERNTT
bivlz, FHGETHED LN R 2 F10107 T,

DCARMOEG-T, JFMEE (Il & ORI iRiE) o5 H &S
RIFLCTHEIN L, 0.5 g/LLA B GRETITMEHEMICHEE TH 72 (p<0.05) .
DCA L TCADIREWEFYG LizE. b OWE IS D3 A 16k LA

WHERT 5 X9 Thotz,

DCAEM T3 SN NTEE641E TOH-rasi@fz -0 2 K618 1T 528K
BEOBEITE 57 — X IR THEITE o 7223 CTAZSRE R IR E D £
BB (2 LIEE A Y DIEE CH-rasi@s B D2 B4 1E50% A7) .
ALEIRE] () DR RDICONTERAREROBEEIIHNT 2 L5 ThoT

(Bull et al. 2002) .

T D%, HEDOB6C3F1~ 7 A=V — N A — e Af =y —HF—L LT
5#18~36lRIZH 7= v [FAEODCAZ B IITCA% & HEH L CHokEE+
Lkl Ehi L7z, TORER., DCAOEME G CIIAFERE OB L K& X H

BT LTI L=, IRAEDTCA L OFFH TIZDCAREME 52 b~ THF
JEIZE O WA L, 26 OWEMRAOMEER B BIER X172 (Bull et al. 2004) .

& 10 <R 52 AMEBESERER

BH-AE Ji3
0.5 g/L UL E RS (AR K OV AR AR IE) 8 AR SR H 0
0.1 g/L wEMERT L7 L

e. 104BRBENAMRER (¥HR)

B6C3Fi~ 7 & (M, &HEHE25UL) 1TH1) H1.5%KEE (R FEEE ; 293 mg/kg
KE/H) &»25WIDCA (0.5, 3.5 g/L: 94, 438 mg/kg{hKE/H) 10438 MK
BRI TN, FREETRD b AE R IR T,

m ARG CIE, (REENEOR B 2D K O EEOR B RN 3
DO, T, A ER G I O ASEE S EITHIN U Cof BRRE,
KRR G, mHERGH TH2.6% (1/39) | 4.0% (1/25) | 92% (23/25) ) |
RN 7= 0 OFAEE A BEITHMN U GHRERE, (KA &R G, SHERGHET
£40.05+0.32. 0.04+0.20. 2.96+1.67) .

A ER G CRA L 22 o IFlEE Y, 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 BRFENAMEGRER

B GRE ki3
3.5 g/LL (REHMEOWD, T EEORIN,
(438 mgrkg/H) PRI D38 AR SRR e OMBEA Y 72V oD TRl 38 AR Ei N
0.5 g/LL VAT R L
(94 mg/kg/H)

f. 26X[F41EFEEBHEHESHRER (BEFHRETVR)

Tg AC~I A~ A (v-Ha-rasTg ~ 7 A, M, £&5RE1508) 1CBIF 5
DCA (0. 500, 1,000. 2,000 mg/L : 0. 75. 145, 240 mg/kg/AE/H . MO,
100, 180. 300 mg/kg{RHE/H) D261 [MARK B G3R M& Ops3~T v R~ 7 X

(MR, #5$e5-HF1500) 12817 5DCA (0, 500, 1,000, 2,000 mg/L : &0, 45,
80. 150 mg/kgiRE/H, M0, 80, 145, 220 mg/kg{RKE/H) @%ﬁf’aﬁﬁbk&@
RN T, 7o, TgAC~I#EE~ U A (MM, KEGH100D) |
DCA (0. 500, 1,000. 2,000 mg/L : 0. 75. 150, 230 mg/kgM@/El\ &kﬁo\
90, 185, 265 mg/kglkHE/H) D41THEMAKE 53R K Rpb3~T r KIE~ T A

(MR, #5$5-HF1008) (231 5DCA (0, 500, 1,000, 2,000 mg/L : &0, 45,
80. 140 mg/kgiRE/H . M0, 65, 140. 220 mg/kglAKFE/H) D41HEBH ALK G-
RERNTT O, KREGRETRO b= a i a2 £12~1512577,

Tg. AC~I A~ U A% FW- 260 HEER Tlx, D500 mg/LLL B H-H#E K&
OMHE 1,000 mg/LLL_E#GRE THFAMAE DO ZEfaZ8PEDS G L, £ ORRE H R LT

Wiz, F72. MED500 me/LIRHREC aiﬂi@ﬁmm@ﬁm&b bz,

Tg AC~3 @Avﬁx%ﬁﬁb\tuﬁf“ﬁui%‘( X, MIRE S - iR BRI DS HE D
1,000 mg/LELG-RHEZFRD B ivTz, AR IZHED 1,000 mg/LEE G-I 721758
Do, o, BED500 mg/Lf 5EAZ BRI O Z5ME7)s | iED 500 T8,000
mg/LE G HICIP RN FE D b T,

pH3~T B K~ T R & 2261 ERER TIE, I ZE ez M A3 D 500
mg/LLL O GEETRD b 1ED, I FEERIZEOBE A3 1,000 mg/Lik 5
FECTRO B, MIRAIL DO EESEM D500 mg/L% 57 TRO b7,

p53~T B R~ U A& W Z4LAEMRER ClE, INHERNMED 2,000 mg/L&%
HEECTRD BT,

PLEL Y, ZF51%, ps3~T r /K~ 7 A TIIDCAIT L B ANMEO LI
oo Tg AC~ I A~ 7 A TIEMIEARIES DCAMEEE (2 BE L CHY
m+stEZ2HNE LTS (NTP 2007) .

& 12 Tg ACAZIHEATVR 26 BARIEHEMHHER

& 5-1E i3 i3
1,000 mg/L Ll | JHFR A 22 o 28 1 JHFRM e 22 e 28

(M ; 145 mg/kg A E/H UL L,
M ; 180 mg/kg IREE/H UL E)

500 mg/L FFAmba Ze faZe vt H LA TTE
(M ; 75 mg/kg R/ H .
i ; 100 mg/kg AE/H)
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#F13 Tg ACAZIEETIRAL;

BERIEE SRR

wH-#E JAi3 i3
1,000 mg/L AIRUE S - Ififa s | DN RS
(1 ; 150 mg/kg KE/H |
M ; 185 mg/kg IAEH/H)
500 mg/L PR A8 e o 25 4 U i)
(4t ; 75 mg/kg (RE/H |
I ; 90 mg/kg A/ H)

Fz14 pb3ATORETIX 263

ERIEHEEEEER

B

i3

2,000 mg/L

I ; 220 mg/kg K E/H)

(1 ; 150 mg/kg KE/H |

FIEATR L

1,000 mg/L,
(## ; 80 mg/kg AHE/H |
M ; 145 mg/kg IKE/H)

Ji T TR RTZE O T

A OREY P

500 mg/L
(I ; 45 mg/kg IRHE/H |
It ; 80 mg/kg AHE/H)

FIEATR L

Jo IR AL BE T R A 2 i
21k

F=15 ph3ATORETIR 41,

BEIEHEEER

BeGRE JAt5 Bt
2,000 mg/L EPERT R L OB FE R
(H ; 140 mg/kg REH/H |
H ; 220 mg/kg ARH/H)
1,000 mg/L LR BIEFT R L BIEFT R L
(1 ; 80 mg/kg {AH/H .
M ; 140 mg/kg A/ H)

g. 100 X[ 103 BREHEEHER (Tv )

F3447 v b (HE, &B5HE600C) (2817 5DCA (0. 0.05, 0.5, 5.0 g/L: 0,
3.6, 40.2 mg/kg{AH/HY | 5.0 g/LEAICE L CITHE 2 L) 0)10035 Fsﬂﬁbk&“%ﬁ
BRoM Tz, & E&’%uﬁif IXEE CARAIF R 2 R AR R 3 5R D b7 72
B, 603 H Iz &% Lto%&gﬁfmﬁghtﬂ@%%%§MuT#

40.2 mg/kg{R T/ H #E TITRE R OMr L OFERTE & O A BN FE D i,
FRFHm e AR A ST 2 SR D = B DEIE 324.1% & i TREED4.4% 12 T
ﬁﬁ ZHEM U7z (p<0.05), 3.6 mg/kg{KHE/H A CIIAFIRO R B a0 2 ki
L) Eﬂfoﬁi))o 7= (DeAngelo et al. 1996),

KUz, A UHBREHE T, F3447 » & (M, & 5-HE78IL) (2317 2DCA (0,
2.5 75%1.0 o/LIZHiE - 0. 139 mg/kgiAHE/H) @ﬁwk&%it@%hﬁbmto &
HRER AR E N E Ul - R E &2 ER FFC268 BHi121.0 g/LE L. 103

O EpREINENE) (TWA)
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F Tk LT-, RO DT E T A £ 1TIRT,

B ERED AR E IS BREDT3% TH Y . BERWD EZ R LT, £, &
RTINS EE L OB EEOA B N, FEMExEE&OH B /2D 2
o ST, RN 2 2R =B OB S 13t FBEES%  (1/33D8) [Tkt LI 5-8¢
TI321.4% (6/28JE) THEIZHEIM L= (p<0.05), WIZAGHEEN. FFHmimRRAE,
FEAM A 2 & o T2 38 AR A 1 e IR 6. 1% 126 L T G-8£32.1% CTHE 2B
L. R ARAE & s &2 & O 7o AR BEEE & SHREES %0 1o LB 5-1£28.6%
THEIZHEM L7 (%p<0.01) (DeAngelo et al. 1996).

EPATI%100 FEJF‘ﬁufh%ﬁ (2D, RERD 3 5 U7 IREE T O RS %] 5 &
NS, — a4 2LOAELA40.2 mg/kgiA®/H. NOAEL#3.6
mg/kghH/H & LTW5 (EPA2005), L72»LZORBR#E Tix, F3447 v b
\CEAEEICBARRAEL T MIIIIMETE RV SR MMACE, xR G ie 4
ﬁif%ﬂOO%@%éﬁﬁmmf?)mﬂ\é LD, BRWEETES L LTZ
P E BN 2 — i ER R &I L 22 o T2,

i ﬁnﬂuﬁéé 1mE LT, ARBRIFHm AT RE /2 HEREN D7 < HED
MR K E N &6 ARRBRIZ X0 3D AMED HEEREMHZ T2 Z &1
WEITIE A & LT

F16 Zv k100 AREESFERER

BeGRE JAi3
5.0 g/L AR AR e RS R (60 38 B ICERERH IE)
0.5 g/LL i SR M OVFR S 25 F B N
(40.2 mg/kg {K=E/H) FHF A B S 03 P B J B oD 256 2 A FEE 1 o
0.05 g/L AT R L
(3.6 mg/kg AHE/H)

=17 2w b 103 BAffEtHEERER

BeG-RE JA3
2.5 g/lL/5 1.0 g/l F | FA&ARERD . TR E SN, A &2,
T i Bk se BE A . AR A g R e R A oD 58 AR A
(139 mg/kg A H/H) A

<EMArAN=XL ; BET—2>

ACGIH T, DCA% ., A3 : S CORNAMIIMR SN TNDHE FDOFENR
ANEE DOBAHE IR (confirmed animal carcinogen with unknown relevance to
humans) (238 L T35 (ACGIH 2005) .

EPAIX, DCADIEFERIZEL DT v MO T A TOFRDAKTFITONT, BE
PR, R B TR ERIC L A7 eE—2 a U EAKOYTT AR F—v &
KOG Z BT L TV D2, ZOERT A2 50T 2I2IET7T — 2 A5y
ThdEfmL W5 (EPA2003) . BlZiX, HELEZ > N OPHYEF T HE 2
DCA (0.01~1.0 mM) T10~40FFEMLE L 73 BRIZFHB W\ T, 3H-F I TV D
VIAHE THIDNAGRIIMEE ST, BRI @ I~ TR R
DU &G, DCAZEEMRERFTTIIRS TR b=V A2 M4 25 Z &
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DIURIB XD & Lz (Walgren et al. 2005) 250135 5,

WHO ., DCADREFRICHEWBIZE I N7 Y a—F ks, ~Uvdxv Y —2A
HHE, 7T RERE OZL, DNADK A %Mtfm%» 575 L0
B2 THZ EIXTED0G LRV, B, HEBELFE S B Kic XY
tb#ﬁﬁéﬂéiDﬁﬁwfﬁﬁgf@%ﬁh%f%%% LM T B

HBEHDT X TIEAESTHD E LTS (WHO 2005)

Carter% (2003) 1%, B6C3F1~ 7 AFgilZ 31T 2 DCADFEDS ATt akin
ZATVN, BN ATRE R OEIEORAN, mARZ T TRJRHAETH (0.056~3.5
g/L) RO OLENT-Z b, BEFHENRED BNV E ) RIEHEICBW T, IE
BIREMERI A T = X ANENAIZEE- LT\ & L Tu5 (Carter et al. 2003) ,
WHO!ZX, Z®Carterb> DT —Z|ZBW T, DCAREE L7-~ 7 ZAD[FE T, =4
VUM, BAGHIO N, AR R R B R OB AR T AR B & o 4FEEAR
DRI DB NTRD SN2 LD BRAICED A = X LIITEHD
R NFEAET D ATREME IV RIE S TS & LTS (WHO 2005)

DNADAEK A FNAIZHSOUWTIL, B6C3F~ v & (M) (23515 5DCA (3.2 g/L)
D7 H BEOKEGRER T, HEOBRIEODNAK Oe-myci@ifs+ D A F A3 5w L
722 & (Taoetal. 2005) . 72, Nmethyl-NnitrosoureaTA == — | L7z
B6C3F;~ 7 2 (iff) (23317 52DCA (25 mM) D443 R /K G305k C IR
DNAHD5- A F /L~ ¥ U HIEMEIGFEALODNAFIZ L~ TRA L7z Z & (Tao
et al. 1998) ENHE SN TV D, & 5T, B6C3F1~ 7 % (M) IZDCA (3.2 g/L)
DK E- L AT A= (4.0, 8.0 g’kg) DIREEHE G- Z[RIFFIZIT - T2ilBR T, £
FH =20, DCAIZ X HZDNAK A F AL Z 5T, EIA Y 72 0 O FIEEIE A 503
W L2 &b, BBRAMCBITHEAFIALOEEEZ IR LIEHRED H D

(Pereira et al. 2004)

wiITTiE, B6C3Fi~ 7 A2 () 1281 HDCA (300 mg/kgiAHE) OfROEE
A C, &h6FH% ﬂﬁﬂ%ﬁ'ﬁ@*fﬂﬂﬂ@&(}ﬂ?fﬂﬁk BIFAAR— I —FFL 7 =
U PEAEOIEM (12 V3o IR L ~L £ TlEIE) 28, GH#FH%&&U“HH%F‘H%
A A D BB e b e O'DNASEUIWr 23 A & 7z & & % . BEOEML
2R D IR OB LA NV ARTHEI I, EAEISRIZA ~/\—ﬁﬂe Y RT=F v
2 X0 IR EEER{L-CSDNASHUIWT 24 C 50 b Lﬂfﬁb‘ & L7-#ds (Hassoun
and Dey 2008) 23&% V., E&{LA b U AR ANZBEE T 25 AJREME & R S U
TWab,

@ mESHRER
a. HEREOKRSHEE (Tv )
300 mg/kg RELL EAHBIRE OG- ST v N CTrRIR e TEh st (1%
RO INETE) NAHALINLTWD (Moser et al. 1999),

b. 8 XIF 13 BEMKFEEHRE (Tv ) (QEAMEEHERc. LRLER)
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F344 7 v b (M, #H 58 9~18 UL, Y UTHEALE %) M OVLE 7 » b (B,
KHE 9~18 PU, Sha XUFBEFLIE %) (281525 DCA (0, 0.25, 1.25, 2.5 g/L:
LE 7~ k0, 23, 122, 220 mg/kg {K&E/H, F344 7~ ~ 0, 18, 91, 167 mg/kg
KE/H) @ 8 HMIMK#Z5-REBR &K DCA (0, 0.2, 1, 2¢g/L:LE 7 v k 0, 17,
88. 192 mg/kg {AHE/H, F344 7 v k0, 16, 89, 173 mg/kg {AH/H) ™ 13
AR £ G- Bk B T 7z,

8 WM ORER TIL, KAERGHD F344 7 v MIATREE N, THEL F&
RO LE 7 v UV F344 7 v NMIAATRE, WUEOENIKTRA LT,

13 BRI ORERTIX, RO T v F CIRAERGEEDSAITRE N, HHE
PLE#EGHO LE 7 v N R ONEHERGHEO F344 T > N THRIEOIEIK TR
I, INDIXEHERGIED F344 7 » N TiROBFICBIZE SN, £7-.F344
7w hTIEER 2 BIEB O T, L HHE Y KEEE LR ORIEOH KT (foot
splay OEIN) A BAVIe, WSRO & H =& 58 Tl iR, mhiz &k OB L
FHOHENA ST (Moser et al. 1999),

EPA /% 8 HH[H#ERICI 1T 5 F344 7 » h @ LOAEL % 18 mg/kg AH/H & L,
IFONZLE 7 v b @ LOAEL % 122 mg/kg {K8E/H & L, X O'NOAEL % 23 mg/kg
RE/HE L, £72, 13 BRERRICKIT S F344 7~ F® LOAEL % 16 mg/kg
{KE/H & L, WOV LE 7 v @ LOAEL % 17 mg/kg {A8/H & L T\W5%, F344
7w MEILE 7> P XN, BELEZOEWITNE T > b LD 008K
ZMEREmWE 9 Tho7- (EPA 2003, 2005),

c. IHAREHBEOREHR (Ty ) (QEAMSHRARKJ LR LER)

SD 7 v ~ (e, &% 58 10 UT) (2317 5 DCA (0, 125, 500, 2,000 mg/kg
RE/H) @ 3 HHEsailRe 0GB T i,

ErpdrEERIL, BREOME K OBER CH -T2, HEREOMEET ~ » O KN &
OV CIE AV A AR BORRHE D 22 IS PR IR IS 1T DD IRAENRBD bz (K
B OV INId & & o T 3 A B 1T IR I &8 58E T 60%., THEK O EHERE
BE1X 100%) (Katz et al. 1981),

WHO (%, J@gsEE~OEEL PHOREENA B 1256 mgkg (KE/H (5
BHE) 248880 LOAEL & LCT\w% (WHO 2005),

d. 90 HEROKEEHRR (/1 X) (QEEMHEREK e LRLHR)

=7 VR (HERE, #5085 88) 128175 DCA (0, 12.5, 39.5, 72 mg/kg
RE/H) @ 90 HRERAOBGRBRNTHONTZ, DCAIZETTF 7 ELrs v
THE LT,

72 mg/kg RH/H &% 5HE T, FERIKEE & OMZ I OF 3 BIRREL N FE O B, 12.5
mg/kg A/ HLL EORET, K& OVINK T ORERER I Th 5 ' E Al
FRME (BEESES) O REOZEREMENA LT,

FEHOIL, AR R GEEORECT RO B E A SERRHE DO ZEfa MR A 5T
WA=, NOAEL ##-» bin7sunE LT 5 (Cicmanec et al. 1991),
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(%)

7 v hDY a2 U Ul HARIRRE 2 1~20 mM @ DCA 12 12 H [Hjig#E L7-
in vitro FRER 2B W THEK A ORI I = U AbDRD =2 —a 000
U TR DAL ESEN SN D Z L0, DCA 2 X 2 REgHF R ~DEE|Z
BIFHI Y CEE#H Y R EORMRREOR G 2 RE L TV IHE D H
% (Felitsyn et al. 2007),

® RESHERAR
a. 28 HREfESMHHER (vrbx)
B6C3F,~ 7 A (M) 1Z¥1F5% DCA (125, 250, 500, 1,000, 2,000 mg/L)
» 28 H Faﬁﬁbk#i—%it%ﬁznﬁbmm
JHF HE 8 oD H & AR AT A 72 B8N S OSEIR IR I ERE DA R LIS o Bt RFiE & A
EHLIT, B Y URMERICHT 20 7 a7 > M (IgM) RMERERIS, &
-~ a7 7 —U O, TF 2 7 0% 7 —MaiE S T3 5 BE R T
IR T,
FH O, KOWMEREIED & U THEKHIZAELT D DCAICE FRBRFEIND
BA. BRI TFEAREAMES IR E bbb E LTW5S (NTP 2002),

b. 12 BFERESEHR (YTVX)

B6C3F;~ 7 A (M, % 5-8F 6 L) (23315 % DCA (0, 500 mg/L: 0, 92 mg/kg
RE/H) @ 12 BRESOKE SR BN TThiT,
WERECBOWTHFEENEIML (p<0.05). AFHlah ~DIEE OERNBlIE S
Nz, MigTokeE s a7 ) G (IgG) EIFTFREGEETHEIMLZA, HEE
RAEBEETIAONT, AEREM (p<0.05) % IgGs DA THGLNTZ, F1-. &%
BRIZB O TIMER YA b A > R OYER Bk 2 0 =— R4 1 (G-CSF) DjE
NI L7 GREHAIRAEZEL) 13, HIRICB W) T Lo =T Hllia 4y 2
et A "4y A F—uagF%r (IL) -4, IL-5, IL-10), A & —T =z
VI~ JERIEKEEK 2 o = — A (GM-CSF) , KIEMEY A F WA > (IL-6,
IL-12. G-CSF) MO7rEhA VRENFEEIZHEM L7 (Caiet al. 2007),

©® 458 - RESHRER
a. H%5E-RESHEER (Sv )

LE 7 v I (M, %58 19~21 %) IZF1F 5 DCA (BE—aER T 0, 900,
1,400, 1,900, 2,400 mg/kg KE/H, & _ORERTIL 0, 14, 140, 400 mg/kg
W%m)@ﬂ%6~ﬁﬁ@&ﬂ%5ﬁ%ﬂ2@ﬁbht BEHREHETHEROLN
7o e £ 18 1R,

RENIZ DT, 140 mg/kg (KE/ B LL_E OB GRECH B 22 AR E S & O
fige, g, MIRORE K, 400 mg/kg A/ H DL O $ 5 TR M O ik B & o 1
. 1,400 mg/kg R/ H UL ERERE TR ZBD b, &GI8V TR
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HEOH (p<0.05) 7D Lz, 900 mg/kg AE/H LA EORERET—EY 7
D B RBINMEIR OB, 2,400 mg/kg R E/H & G5-8E T4 7- 0 EfFIG IR
DD DD BTz, HIRZE, —ES 720 BERE S OGS RATE 1C R IR
D ORI T2, HRIEOKRE L OEERR L 400 mg/kg R/ H DL EEG-RE TR
L7, 140 mg/kg RE/H DL B GEECHGHAR WIRASRGR R, IR ORI,
400 mg/kg A/ A UL LG TUBOEE (OEHRFREXE) 25, 1,400 mg/kg (&
H/H U EERGRECARTENHEKRGFIICHEM L7 (Smith et al. 1992 ; EPA
2003 LV 5IH),

EPA KO WHO Tlix, Zhoo0RERICEIT 5 NOAEL %, Rk O 4AH
PEONTIUZONT Y 14 mgkg (RHE/H & LTW5DH, ZiuE, 140 mgkg R/
H (LOAEL) THEMIZIRERMINEI KL OgasfE I, AE VTSGR O a7 7 D 1Y
mMiRBzsn-Z L3 soThsd (EPA2003. WHO 2005).,

x18 v hEBEREFMHEHR

B 5RE BlEW) &)
2,400 mg/kg AT/ H —{E 7= 0 AR IR R
1,400 mg/kg RE/H | BT AN OEEN
Lk
900 mg/kg AH/H — — MY 72 0 B R% IR R O HEN
Lk
400 mg/kg REE/H | IS OV O B 5N RE K QN BEEHR O DR O #7 T O
Lk n
140 mg/kg R/ H | (REHEINIDE] FAIK, BIKL | WA QRIRAENE R, IRE) ORI
Pk OV fj oD JE A D
14 mg/kg A/ H BT AR L TR L

b. RAEZMHER (Sv )

SD 7 v b (M, xFREAEE 19 PC, BeHRE 20 ) (2k1) 5 DCA (0. 300 mg/kg
RE/H) OIEYE 6~15 H OFEHRE O &G RER Th T, B bivizEEi i
191”7,

DCA $t512 kv | —fE47- 0 OB IRIKREITRED Lz (p<0.05), #&5EFEOIIE
12, HIRIC X A AE CIZIROERIZA NN -T2y, — Y4720 ORI LY
IREROmERE, MEALEMEEA Lz (p<0.05), LU, MR OEEOHEMmE TK
RN OIREKOmAEZ 41 E L7256, ML oZRIIA LT, BEILREIRIZD
WThH, RIRARETHIET S LB DERITIAL N o Tz,

FHOIT T ORGSR T DCA BNRFEERMICHRIEDOIROFELAHET 20 E 5 0
IXARE Ceuy, EREER LT\ 5 (Warren et al. 2006)

z19 v FRESHHR
B HRE HEY)
300 mg/kg AR H/H (R
— Y470 DIKERA R OMRER O rifE ., R FLR R O >
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c. 14ABPMEROVESRER (TvH)

SD 7 v~ (Hf, &5/ 8IL) 128175 DCA (0, 18, 54, 160, 480, 1,440
mg/kg (KTE/H) O 14 B O GREBRIDMMTONT-, FREETRO bvi-mt
A& 3% 20 12”7,

480 mg/kg ARH/ H LA L#& 58 TR BAE SO KT OBHE L R0 2
FERFRD 57—, 160 mg/kg (KHE/B UL EOFHRE TR EIRE N O T4 DH
D BE R EROEENN, FE T IERER S K ONEENE - OFIG O N A LIz, 54
mg/kg AE/H U OB ERETHROEN, BROBREERARD b

(Linder 1997),

EPA T3 EEICE &, AR NOAEL % 18 mgkg {KE/H,
LOAEL #% 54 mg/kg {K8E/H & L C\% (EPA 2005),

&20 S v k14 BRBSMEEHER
FERE i3
480 mg/kg (RE/H U E REBE: EIRE RS R R OB RO LY
160 mg/kg AR #H/H L L R BN ORS R, ma RN,
KRS E BBk OB &

54 mg/kg K&E/H L E P O, BRI OFERRIEIER
18 mg/kg A H/H TR L

d. 10:E8MAHEORERAER (Tv k)

LE 7 » b (B, #£#&58F 18~19 L) (Z2F1F 5 DCA (0. 31.25, 62.5, 125 mg/kg
(REE/H) @ 10 HEsEHRE 0GR Thn, K& TR bz miERT
RA2F 2117,

R B GRECARERCD . BN - WU o AR e M OV sef B B oD HE 0
N, BEGEECHTIERAE X EE O, TR MR & ORI R o 8 & o

(p<0.05) NHBivic, HHEL B G5 CEEE FO RO (p<0.05) .,
T OEHME~ORE (RS, EHRMEE) | R RO FIE S oD JEEo
EENA I, mAERGHET iﬁ)ﬁﬁzﬁrﬁ%& (AISZHR, F538) EERD, R
XEEHIN GBI I, BIMHRICEE XA DR D o To, ZHERITE AR
HEHTRTLELOD, HiFEHAEE ifotﬁ)ot (Toth et al. 1992) .

EPA Tix, @RRE O R EROEEZ(LIT N TR OREICE S X,
31.25 mg/kg A/ H 2 A5k LOAEL & LCT\% (EPA 2003),

51 i3

125 mg/kg A&/ H AN AR - FEFEOE BN, FER O EERIN, SRR
T (BEZE/RL)

62.5 mg/kg (AH/H LA L R ED

R + PR oD A ek B RN, TP ) B BN
IR T RO W OEEE~DFE, HE RO
FEFEAE D, PR

31.25 mg/kg (RE/HLLE | FFlsthE S BN, cI RO OB AR e B R i)
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e. IMARMBHEORESHR (Sy ) (QHAMEMEHEKIJ LRLCHR)

SD 7 v & (e, &% 5-8F 10 IT) (23315 % DCA (0, 125, 500, 2,000 mg/kg
(KE/H) @ 3 7A@ O &SRR To e, SR TR b=t
AT /L& 2 22 [T T,

500 mg/kg /A LL O GHEREDOREERS FRIZZ MR OV ha s B Ra 2 8l
2234, 2,000 mg/kg K/ H B G-HEORRETHRE TENA BTz, 2,000 mg/kg
(R H ¥ BRED — oI, 5 O B8 218 R 04 O TR
ISR O FUT, MED A FEAR R (JPEL, 15 K OFLAR) ~ DRI A b/ i - 7= (Katz
et al. 1981).,

F22 v +IMARBIRESEHR

58 i3
2,000 mg/kg R E/H BN HE (B7 v )
500 mg/kg fAH/H L E Fa B ORE LR DZENE, A Rk B IE T Rk
125 mg/kg {KH&/H w2 L

f. 13:ERMEKIEORESHE (1 X)

E— VR (MR, KGR 3~4 88) (3155 DCA (0. 50, 75, 100 mg/kg
RE/H) @ 13 JEEsESRE O GRBRM Tz, SR TR bivlomMiT
HAa % 23 1077,

RGO RETHIN RO ZEME OGO B LR OZEM, 947 4 v el
R D ZEfaZE M e VE R BRI OTER) DB I, 2 BIZOWTEE LITH
BIRGIR S Th o7 LTWW5, b EMOEIEIM%, 1 SoaisRILE
WL L, BPIEREE OB EROBFAERA LI (Katz et al. 1981),

EPA Tix, 50 mg/kg {AE/H % KD LOAEL & L CT\5 (EPA 2003),

F23 A X3 BRERMEFEHER

FEHE i3
50 mg/kg (RE/ALLE | BISZAROZENE, KEROL LEOLEN, 7471 v
M D> ZeE, A e E R O T %)

(%)

invitro ®RBRE LT, %K 8 HD CD-1 ~ 7 ARZHH L DCA (11,000 uM)
(12 1. 3, 6. 26 KRR L 7-alBRICHV T, 6 BRI EIRS@RAE CIRO e % (BA
OFRREE PASHE R | AIINOIRTER., WHEE= OIRTER, IRP.DIBROIZ B E %) 28
HEIZHM LT (p<0.05) & OMER YR 9.5 HD SD 7 v MEEfFH L 48
REIREE L 7-3BRIC VT, 2,500 pM LA EBRBERECEEN M Lz (3 ELL L)
I, BHERE OB, REORSIES ., BOREBIEENEEINT L oRE
N5 (Andrew et al. 2004, Hunter et al. 2006) .,
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@ EEEEHHRER

DCA @ invitro )2 TV in vivo &BRAE R A2 & 24 LR 25 1TRT,

WHO (% DCA OBERFHMEIZHOWT TiEama 3 2 LIxTERY) & LTW5,
—J7. TARC £ DCA (22T Tlinvitro X WV in vivo TEIz#HMELRH Y | BiamhlE
NN ATFICEHGT D00 Ll ELTEY, ACGIH ¢ TDCA 1355 W\WA
HEFEHERH D] & LTS, EPA (072 < & RN ABERMMA KB S 55 in
vivo I£5Z L~V D DCA 1T EEFHEEZAE L D200 LIV W EHERIT 2 00n %Y &35
25, LVIEKHETCEEBEDRH DN E I MMIIAHTH S ) Eitiwm L T\ 5 (ACGIH
2005, TIARC 2004, EPA 2003. WHO 2005),

. BBPK ORI OBARENELTE DS AL x_Ob\“CODI/I:“:L A LTI
DCA OZERFIEIIERE TOAHLNDTNE D TH Y (FED I T B E %?H

STWRWnWEEbh b EfE ST 5 (Richardson et al. 2007) .,

a. /n vitrosE&

Salmonella typhimurium 7 iV 7 18 )7 22 2828 Bkl LRI MRS SR & B MR RN R
ELTHEY, \ER2ERENSG L TRV, MiEZ2 V=830 DNA HER
BRCIIBRIETH 203, 558z v 7= DNA #53Bk (2 A v 7 v &1 . DNA

PR TR TH D, ~ T R U M T o028 SRR R I3k
PEDOHRE EFIVGIEOBME R H Y — BN, Ty A =— AN LA F—PIEH
kfark (CHO) Frfifia 2z W7o Yeta R B H BRI TH 2,

524 DCA®D /in vitroBicEHRABRER (EPA 2003 20 %)

AR OFSE PIES ARG R ik EEL . FATE
(4 F5) (A (i)
PR | TSR
CERVE
DNA 8 3K | S. typhimurium + — 58.5 pg/mL Ono et al. 1991
L7 TA1535
(umu RE)
E. coli — + 500 pug/mL Giller et al. 1997
PQ37 (SOS #5r)
A7 w7 57— | E. coli + + 2,500 ug/mL DeMarini et al. 1994
i FE R WP2
IR 28828 B | S, typhimurium — — 31,000 pg/mL Waskell, 1978
AR 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
BHAZAEY) -
DNA S5 U1Wr | ~ 7 R No data — Chang et al. 1992
AR 7 MR —
b kU oEEER —
DNA # & | CHO iz No data — Plewa et al. 2002
R (2 Xy b
7 vkA)
~ AV T | =R o fE — — Fox et al. 1996
+— <R i L5178Y/TK+/-
~URY 7 | wv R Y oNERM | No data + RIS Harrington-Brock et
4 —~ R fia L5178Y/TK+/- + Yu fa K 5 5 (800 | al. 1998
mg/mL)
— /INEZE 3
Yeta (R | CHO fifa — — Fox et al. 1996
+ Bt — cBEME £ 50k

b. /n vivoiE&

~ U AR A W/ EZEABR Tl s & 3.5 g/L, 9 H &G TV
IRFH BT, 28 AR G- TIEREECH -7, RRFIZITON T2 A Yy T vk
A TlX 28 HREE G Tt DNA ST S 2 hv-> 72 (Fuscoe et al. 1996)
Fox b2k 57 v FEHW/MERARIIZMETH -7 (Fox et al. 1996), F7-.
NTP T3 7z Tg.AC v~ A (v-H-ras) MO pb3 K~ T A2 G~ A
IR T LM LA STV (NTP 2007), ~ U7 AXET7 v M&E A0
SMEOMR T DRER DB HME I TV D,

Big Blue h 722V x=v 7 <7 ZADOAFHIIBIZEIT 58522584 Bkl ©
X, EHED 3.5 g/L, 60 HMEEG T2 I EOBMMAH LN TWEN, 48
K Of 10 A5 Cldfatt: T o 7= (Leavitt et al. 1997, EPA 2003),

DNA B E5RBRTIX, Bk,
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525 DCA®D /n vivoiBicERERIER (EPA 2003 =2/ %E)

?ﬁ?ﬁ% @g%iﬁ bSE FBRAS S EXL, FATE
/IEZ R ~ A (R + (3.5g/L, 9 HEEK#EG) | Fuscoe et al. 1996
— (3.5 g/L, 28 HMfHKEY)
Z7v b (B%) — Fox et al. 1996
Tg. AC ~IEEA~ U A | — (26 BRI ESE Bk s) | NTP 2007
(MfEE)
A 7R i ER
p53 (+/-) ~ o A (HERE) | — (26 BEFEKES)
A 7R i ER
B6C3F1~ v & (M) | — (B ; 3 2 HEOKES)
RN i i BR
DNA {58 | ~ v AHImEk — (3.5 g/, 28 HRIfk/K#5) | Fuscoe et al. 1996
(m Ay b7y | =~ 2K, B, B, | — Chang et al. 1992
1) + 505 ERGHAE
7 v NIl
~ 7 Al + Nelson and Bull
Z v N HFhg + 1988
Nelson et al. 1989
BB TRARER | hT v AV =2=v 7~ | + (3.5 gL, 60 EMAKES) | Leavitt et al. 1997
R 7 A (Big Blue) A& | — (3.5 g/L. 4 - 10 #AKE
)
— (1.0 g/L, 4 - 10 - 60 FHAIAX
K 5)

+ o BtE. — o BatE £ Vet

(3) ErADEE

DCA 1FHAEET > F— & BERIF M OF MR UE O B E OIRRIE L LCff
HAEnTns,

T RMFEET ¥ R—Y ADIEE AR T DCA (25~50 mg/kg KE/H) Z#&KE 5
R, RO UIREIRES SN- MoB W T, S5 ER (BED 50%). A1
7 (B IR 6 7 H LINIZSERIZEIE) RIS (3 i) 23R bivlz, £7-,
DCA (25~75 mg/kg KE/H) Z=E0H B ORG-S REABRT v R—T X
OFEH T, MIFFOT I/ EKEEBEEFE O (2 £5) 2374 57 (Stacpoole et al.
1998a, 1998b).,

BRI S L@ IR ME DVE#E B )T DCA (3~4¢g/H : (AE 70 kg #ET 5 & 43
~57 mg/kg (KHEH/HFEY) % 6~7 HREREOHKL SN BEO—EHIZ, BUOEFRE
. ZZEREEOAERE T, WEToIBRE O T 7 =0, oL 27
0 — UEOK T, JREEHEE DI A QN 2 AU A 9 I HP RERE D BN S 7 5 3072 23
JEPRIT —AREIZ P[)Td - 7= (Stacpoole et al. 1978) .,

ElEIME DORFE O 7= DCA (50 mg/kg REH/H) % 1EMEE S, £O®%BIO
HANOFB LY X - a L 2T a— U ERENL7-7-OHE DCA 2% 550
5 T Elle o7 21 IAYEDIEBIIE 3 8 %, A1 16 BRICHULDIED 5 & &
FZ, FERECTHEECIEODLT R KT, WS O T XIXE R LT
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EHWEEOFH VIR T GEOLAH CHE) 2, £7o, MBI X 2BRETREOHADH
PR ZE AL K OV 14 S S B AR AR O AREH 72 i DB IE NGRSO BTz, T o O
ER XU AR R AR R B IR 6 2 H %I IXEIE L7z (Stacpoole et al. 1979),

728, WHO T, Zhb e hTOMEIIFREATHEEEZFRIZLTWDH T
D AERER B MEM TORE RN 5 113y Theuvn g LT b (WHO 2005),

BT DREEOMFIE & L TiX, A3243G Bia rAER%AZHT 5 MELAS (X h= R
U7 HE, AE, FLEET & R— A IMZE AR 1E) f838 30 412 DCA (25 mg/kg
KE/H) % 3EMBROKRE L-BIEAL _ESH T 7 BRI ZERER T, K4
e (MU R O /MR R E ORI TR E S ORI & ORI
EBOIAL) DAL EDOHRYE (Kaufmann et al. 2006) . e KMEHEET o R—
ADF-EH ExtG L L5 Bk (Stacpoole et al. 2006, 2008) %1 H 5,

AEFEFMEIZ DWW TIE, DCA 5L " FfEL NN Y a2 & N2 KD ROk
KIRFZE DN HARFRESCTFERN TOMREFICKITTREBICOWVWTHTZHZ AN X o
R— MR B D, ®EIL. KET VU YV FIND =D KAFRSEFR 7> 5 Kk DHERR % 5%
TV B HIBRIZ 1998 4F 1 A ~2003 4F 3 A IZJEE L TW e b oA R K Y
FETRE IR 48,119 T, WREEEIT/KUPEIERRIZ L5 1998~2002 4F DM EAE D & He
E STz, EIREBIIC 8 png/L UL LD DCA &K Z R L CW-RERICB W T,
FENBEEEILEDO Y 27 B RKL (4> Xt 1.28; 95%[EHEKXM 1.08~1.51),
IR 3T~40 D U 2 7 R gg K T~ 7= (4 v XL 1.27; 95% (5 HHX[E 1.02~1.59),
ZORERNGEE BT, DCA I L DB E ~DOFEO WX ITYR 37~40 T
HHZENRBEND E LTS (Hinckley et al. 2005), KOMFHREIEMIZ LD
WREE & A EMEOEIC OV T DR AR E ar— MIIETKE~YF =2 —8 v
INDOHAERIZONT HITOIL TV D, DCA DOgEgE ((F¥) 15 pg/L, &K 24 ng/L)
& HAERMAE, IR &K OFPE & ORICBEEILA LTV (Wright et al.
2004),

HFEDAEYFIM ) NAT T O AHHURIZ, 1999~2001 FFDfH, D72 <
EBITE 5 DA ETHEATEY, 22 CHELE 112 HilOAERZ A L7z 398
Bl (EAEZFhH) OREBLA RS, EFRIFE N ThiLz, 26 ORBUTIEHE
JiE M O3 T OEROK BERPAK & > T2ATENC O W TEFE TOA ¥ B o — N FE i S
o ANHEAKEEE S T A RBLICOWTIZZE O D ASEA Y~ 7L % INEE L
DCA E~DOIEFEEZHEE LRGSR, EF TR E HIZ 10% L ERFEEDOKZ I L
T 30 pg/L %% % DCA IZHRE ST\, BT 1 v 7 [alEssHr & VT
KHEME (> X)) . 95% XM A2 FHR L7ofb R, A EREE RO A kG R
23 1.99 (95%fEHEXH 1.05~3.76) THPEY A7 L OBEENALILTZN, vy
MR U g A KRG CHIET D EFEXHEREEN 1.45 (95%(5HHX ] 0.72~2.91)
L7 BHEIXA LN o 72 (King et al. 2005),
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2. EFRMEFEORME (F 26-1. 26-2)
(1) EFENADFZEHES (1ARC)

TN—"72B : & MIX L TRPAMED RGNS D,

TIARCIZ, DCAITFEBRENY) TO 43725803 A DOFEHL (sufficient evidence) 73
LNRE FTORENAT —ZIFIA+H5THDH L LTS (TARC 2004),

7285, TARCIZ19954FEDORES Tl B h~DFRMNANED 43 725 ST /e
WZDIZ T N—T73 (b MIRT DB ANEIZOWNTHIHTE R & LTWVED,
20024 IZDCADT — X D RE L Z1TV, Z—72BIZtkdTz, FHTLWT—H &L
T. ¥ A (DeAngelo et al. 1999, Pereira 1996, Bull et al. 2002, Schroeder et al.
1997) XU'7 > b (DeAngelo et al. 1996) % H\ 72 ok ¢ 53805k CHFIES 23380 &
NicZ ERgidiEn g (IARC 2004) .

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

(8) WHO R KKEHA FS5 A4 O RUBHLITE (WHO 2005, 2008, 2011)

WHO fICEKKE A T A > OFHEOMEIZLL TO L0 TH D,

DCA ®7 v b EO~ T A TORENANETIZEOME THEIN TV D, BEnd
PEIZOWTIE, FFICIRAE TR, mzHT Il sy — 2R3 et B2 bnb,

D~ A TOREESAEMEIZET 57 —4 (DeAngelo et al. 1999) %, DCA
DN A7 DEEIZHEHT5H, DCA (0, 8, 84, 168, 315, 429 mg/kg K/
H) 12 2 fEfEE S -1 B6C3F, ~ 7 2 O AFHIaE & OWRIEOfE 2 EPA O~
F~v—2 F—2Z2Y 7 hu =7 (version 1.3.1) 1224 TiZ®H T BMDLyo ##E L. #
BT VA2 AW TCHRE &7 SF 1%, 0.0075 (mg/kg (KE/H) 1 THh 5,

(Z%&)

bt FOKREEZ 60 kg, 1 HOBKEZ 2L SET D&, BREEERNALY AY
2% 104, 105, 106 OGEOHEIKF O DCA EEIX, ZHE4 400, 40, 4 pg/L
ThHD, A RTA MEIE, 105 @BEIRN AV A7 IZkHET 5 40 pg/L TH 5, L
2L, KEEUNCEFLEE L7854, DCA % 40 pg/L RICHERF+2 2 L3 T
eWEBoNDT=H, TA RTA ABITEEMIC 50 pg/l &35,

(4) XERBHRET HE) RV BEHRRXTL (EPA/IRIS)  (EPA 2003)

EPA /IRIS T, (b WE D%, TDLZARYS T2 AORMD & L TEMIEREMN
IMEDIERERIL L TV D, Fo, 99— T, BRAEEIZOWNT, BRAMES
MEIZOWTOFREZRAE L, VEIISU T, ROBFEIZELD U 271250V TOFEHR
AL LT B,
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@ #EABRD

i AL 2 HE* FiEFESE (UF) (BIERK ZHRME
(MF) (RfD)
FEH KM, ITHE DSR2 NOAEL : 7L 3,000 1 4x103
A XA AR DB LOAEL : 12,5 (10X3x10x%3 mg/kg R/
(Cicmanec et al. 1991) mg/kg R/ H X3) ** H

TORBRT —H IR Fv—7 R—REEHWTON LR IE NOAEL/LOAEL %% FV =204 & 0 [E85EMH:
DRV EE 2 bz,
wflE R 10 X fliZE SX LOAEL i 10X AJEL W WO T — 2 i 3X T —FZ _X—ARE: 3
ZORBIILEL T A L ENBEY R RRA U FEAWTWA TS, [EEMHEIZEV. L2ALE b & A XORGH
BB L2 T — 2137, FmERBULEMIC LD DO ONMEEMIC LD H OV E ML STV,
IO BFEVETIT R ZDEMNG, T —FN—2ADEHEMHRIIFEELEX OGNS, ULV, RID OE®EMEITF
HETHD,

@ HMAM
a. EHMEAESEE
EPAIZ.DCANRNIAIE THHZ LT hOT—H (Tt LTW5,
UL, KOO EREEICI T DCA BNEPAME TH D LiEimOT 5
DT 725N 5 5, MR~ 7 A R OHET ~ NI T 2 R BRI X OV
FEORAEREIIFEIFICAEETHY . HEKFNTHD, 7y MK~ T R
FUNT IR e i R 0 S M e s ~ D AT 8 T AR S A D R oD 258 B R e B
(LFCA : UIRTIXI@ A fE E hyperplastic nodules & FEIEAL TV FFR) 23E90
L7ce BT, LFO LD RE®RPH D,

(a) BHEDONW D2 ORBRIZENT, BELZRIFOHE THEMES —B L T
BFohTns,

(b) 2 FEOEY) TGN —F L T\ 5D,

(c) MG OFABSE & EAR Y 72 OEGFEAMBICHERISERREH D Z & &
RTHEZRREILDN B D,

(d) FFAmAaSE (SN2 D G MER 22 O ZER IR 0~ & . G IER & 5 D
JFAIRESRAE D BRAE L TV D EHERI SN, {ERTF N —D2ThHZ a2 X
Fr oWk — 2 37200,

L7z23-> T, DCAZE MIH L TENPAMEND Y Z 9 2’8 (likely to be a

carcinogen in humans) THhH & LTV 5,

72k, EPA 13, 1996 F-1Z DCA OFNAMEDOFEHLOBEHSITFIZHOWNTDO L E

2—%NE L, 2OV E2—TiE, EPA OB ANMEWE U A 7 it #t (1986)

2PV, DCAAZ 7V —7" B2 (B MK LTEBZLIBNRAMEHY) ITHhFH LT

(EPA 2003),

b. ®BOREICL S XY
EPA |Z, DCA IZ X DBRIERAY AT &, N F~v—27 R—RIETELEMEE

5 JR X “apparent development of tumors from more than one hepatic cell line” & ¥ E iR,
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T V& W THE L7z BMDL1 22 b ERRIMEIEIC L 0 HEE Uic, - ROSRHMm
IZ DeAngelo © (1999) (2 X %t B6C3F1 ~ 7 A DK GR35 1T 2 FFlg /R
Ky ORGSO F AR 7 — Z SRS & Thhiz, Z DR, fxd &2 KoKt
KNEENPS T2 ZOHOT — 2 2R L, ZOMOHEIZHONWTIEY 7 A~
OEHEZIEIZ, B M L TEHEEFMICE LW E AT HEZHEEH L THY
Too TORER, YEWEIKRE 1 kg %4720 1 mg OHETEEICHZ ROk
B8 L72RpIC Z OBRRICBIR L CRANEL D Y A7 (1 SF, @V 5D 95%1F
FEPRSLCTHT) 130.05 L2 o72,

ZOEIZESE, RAKEL 70 kg, —HOBUKEEZ 2 L E{UE LT, fREDK
2=y FURY (BEWEE 1 LY720 1 pg &CEDK 2 AEICH D R
HEEOBEFENALY AY) ZRHHLIEZEZA, 1.4X108 &b, £z, 2D
IS BRLIZEEICEDRNAY AT LoYL L 7 DECEK R O %
BHT 5L, TROLIITRD,

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

s Rk = FU X2 ¢ 1.4X108/ (ug/L)

BED)RI LANLIZE T H8MKPIRE (95% LRIE)

Y27 1L~yL =35y
104 (1.10,000) 70 pg/L
105 (1,,100,000) 7.0 pg/L
106 (1,71,000,000) 0.7 pg/L

(5) BEEH@E

BN ENCRBIT 2 KEEED BE LOBOFMOMEIILL FoLBY TH5H (B4
S8 2003),

1995 £D IARC OFHiTlx, DCAIZZVv—73 (B FENPAMEME L L THE
TE72) ICHBEEINTWD, Pk 10 FEOATEREFR RS /AKE S /K E S B EL
LB OFMIITIE DeAngelo & (1996) OFSEIZHADUN T, M K& O/ AR
DT A RN A2 AR . FTFFE A3 A NOAEL (% 3.6 mg/kg (RE/H . AN EGRE
Z 1,000 (FEPNZEMN OFEMIZEICx LT 100, BN AMEDRTHEMEIZSWT 10) & L.
TDI (% 0.0036 mg/kg K/ H & HE iz,

Z D%, DeAngelo HIT X - T, WEHERZESCL T, RS AMO HEIKLT
PN LTz N e s (1999), itk 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 # M5 %, FFHliaE O
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#F)
ThoT-, BEIKT & OEOEIT LR G CHEKRTFHIZERIZEML, 20K
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£ 0, 8, 84, 168, 315, 429 mg/kg AH/H TEIL<£4 0.28, 0.68, 1.29, 2.47,
2.90 ThoTz, o, MIEDO~IVAF Y — L OBFHITIEL OGS & 13RRA 2 &
EZ BT, ZORBRIZEBW T FFRNS AT 5 NOAEL 135 53Ty,

RER, BNANMEA =0 LT, Bl HEEEOBEICOWT, ﬁﬁﬁf

TR ANER SN TORWD, BRI Ti Ml 217 2 Bl b 45%%

EMER D D EGE L TCTRHMMEDHE AT H Z & NmiTHh D L& % 6%5
L7275 T, DeAngelo & (1999) OE», X0 HEMBMIT 2175 Ol L

TWHEEZLIL, ZOWEIZHESLS 105 BN A7 ITFEYS 45 VSD 1% 1.43

ng/kg KHE/H L HIE SN D,

KESOkgDE N1 H 2L EIRET S & FHIEIX 0.04 mg/L (=0.03575

mg/L) LRIREIND,

# 26-1 EPAIZ&K % DCA D TDIRICK % 1) R &

R NOAEL LOAEL A fe%te%k TDI
(mg/kg RTE/H) (ng/kg AHE/H)
EPA/IRIS A X® 90 HRE DS — 12.5 UF:3,000 4
(2003) B (Cicmanec et al. 10(f 4 72) x 3(FE
1991) 2B D%, K #) X 10(LOAEL
N O ) X 3UEIEL D

BOWRBROT — X
)X 3 (F—4%

N AR )

# 26-2 %T)b’%?ﬁzﬂ J:%)J_%J%ﬁ\/u ) R O EERIETHE

URAT LL R (ug/L) fﬁ% (ng/kg IKE/H)

WHO/DWGL
%4 kR (2011)

~ 7 ADHKE G (DeAngelo

etal. 1999) (ZH1F 5 HEDFMAE 105 40 1.3°
S e OV
EPA/IRIS (2003) , ,
~ A @ﬁkﬂdﬁff (DeAngelo 104 (1,710,000) 70
etal. 1999) Z&1F 2HEDHTMIIE | 105 (1,7100,000) 70
R OMIE 106 (1,71,000,000) 0.7

K&K (2003)
<17 A (DeAngelo etal. 1999) (Z 105 40 1.4b
B DHITHEL

a g AIAHE 60kg, 1 HOMUKEZ 2L &E L. SF : 7.50X 103/(mg/kg ARE/H)» 6 &2 H H,
b g AR 50kg, 1 HO#UKEZ 2L & RE,
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3. RBERR
YRk 21 @r@ﬂ@;‘f‘/mﬂ‘

T HILEUZ

@8%@%@%%%?@%

M) Thoi-,

N

HKIZ

BT, AR

B1r % DCA OAEKDOBHIRDL (& 27) 5.
BAERI T A% & FUKIZI W T, KIETE K E FEYEE (0.04 mg/L)

AN 114

Firdb > 7273,

& 21 KEKTOREKE (BFRKERHS 2009)

FEAED 10%LLT (240/291 #t

90%;t it 100% LA T D&Y 2 @R d > 7223, 1
EAEDN10%LLT (4,436/5,804 Hi5) TdH -7z,

FEVEME ISR 2 B A &

i 90%
K 10%5 | 10% [ 20% | 80% | 40% | 50% | 60% | 70% | 80% | i | 140,
S| KIERER | HE ||| RNE | S| RE | B | EE | EE | 100 | g

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

7K Hi K UF |BF | BAF | BAF | BUF | BUF | BUF | BF T
0.004 | 0.008 | 0.012 | 0.016 | 0.020 | 0.024 | 0.028 | 0.032 | 0.036 | 0.040 | 0.041
%) (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
1| & LA 16 16 0 0 0 0 0 0 0 0 0 0
K| H1TF 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
EEUIN 5,804 | 4,4360 | 7986 | 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| H1 Tk 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 EETRASRE )
. BfEREZETM

DCA I3, EBREWICH T, RSN L LT, BT OR A~ 2350
HHATWDA, b b TIRAEFEEICET 22780 6 % & DD DCA 1R & O

XA DIV TR,

%25

nEGRBRTHLNT, T,

FRAMEREMN A LT, B N TDIHNA
PEDOFHLASE S TWVWD & LT,

THADRERA
N—7"B2, ACGIH (Z A3 12/ FHL T\ 5,

1=

gree: 1

(ZBA LTIk, M &2 W 7oA/ IR 28984 Skl Tl

O FIAR, & LIIE,

TREROEE

RO,

HFAK, ZOMmOE

35

ANEIZOWTIE, IS OISR 7 v N R~ |
BT~ A

Bl 5850k

BT %8 1 5-35R Tl B E o

A E BRBITAHED & 5 3,

BT BT — X 172\,
IARC (X7 /v—

EERE IO
~7" 2B. EPA 117

Btk & Rt E DR EDH D |

HAKIEWH S (2009) OFf




BEMEO S HEEmITAE O TRV, £, 8BEMlaz W28 s 72288 Bl ¢
HERDERDZHE I N TS, invivo RERICEBW T, ~ 7 ZA/NMERER CTIZTB D
WEN—2H 20, FRHIATRbN T3 Xy M7 vt A ToH DNA HEMEITMmE S
TR, O~ T AR T v MZEBT /R CIEztE s fEshTnsd, K7
‘/2 ‘/“:1::: v 7~ 7 ARFEOBIE T IR RABR T, e HET 60 BEEEEG L

WZHFWEEINNFERD BTV DM, 4 KON 10 WG TIEZRE RITmHE S Tu
7261/\0

DLEXD DCAITRNAMEEZRT Z b, FERD A EFDAMEOT FIZON
Tl 2179 Z & & LTz, £72. DCA OFRD AT T DBt E G I3 Iz L
FEABIL BBAMEIZON T, TDI OB & TEHET MK DR ALY 27
SHOm FEERmLUT-, 7B, DCADOt FaE&d: LB onTtEsy ., £7-.
MELOGSEROBEHI WD Z L ATRER B PN RN LG AFHIIZ W
TIE, BB oOfERICE S T EN@EYTH D LY L=,

RN ABNECE LT, £ B0 5155472 NOAEL Of/MEIX, v 7 AD 60 1
IOk G5Bk 1T A IFEEINCIES < 7.6 mg/kg (KE/H TH 523, FHIEEOH
FIEEHYETH D AREMEDRH U | FEFEN AFRED TDI RE DORIL L 32 DIT R Y
ElPohD, —J. A XD 90 HRHIRE D &GRERIZI T D AT A 22 a2 v, #
BAEMHFEIZOWT, LOAEL 12.5 mgkg (AEH/HAHRESNLTWD, £Z2T, 2D
LOAEL Z #R#LIZ e 5455k 1,000 (Fi 7= 10, B 7E 10, fi2dE#E MRS & O LOAEL
fiEH 10) Z#EMH LT, DCA OIERNAFEMEICET % TDI 1% 12.5 ngkg (KE/H & 72
27,

BRAMEICE LT, bIROHETENARZENRBD bHAERIT, vV 2D 90
~100 EFEMEFEERR TH YV . 8 mg/kg NH/H UL 4% 5 C Tl SO HE s
FAEBEDOWEMBH DD EZEZ T, LIeNno T, KRBRIZEKESE XV F<v—7 F—
ZIEIZ LV BN AT Z1T 5 Z &) Tdh 5 &l Lz,

Ny Fw—r F=REOHEAIT Y720 . =7 2D 90~100 A e EFMERER I 31T
HREGERAME DT — X I1ZEH L, EPA (2003) [ZRC#HE S 207 e S 3 i iz
JEDIASE T D HEMGNT — XIS X279 2 & & LT,

R DAL B % EPA @ Benchmark Dose Software (ver 2.1.2) @ Gamma, Logistic.
LogLogistic, Logprobit, Multistage, Multistage-Cancer. Probit, Weibull & T}
Quantal-Linear O&ET /L EHWTHT L7z Z A A LT7ZET /LD 9 5 BMDLy
(HED7 4T 4 7L<, Akaike’s Information Criterion (AIC) 2ME<L . &b
vy BMDLio % % H L 7= @ % Multistage &7 /L (Restrict Betas >=0) K& O
Multistage-Cancer 7 /L Cd Y . BMDLio (W41 H 12.9 mg/kg (RHE/H TH -7,
TDI OEHIZHOWTIE, T BMDLio Z NiEFAREL 1,000 (FEZE 10, fE{AZE 10, 7§

AME10) THRL7= 12.9 png/kg fAE/H %2 DCA RN AMEICEET 25 TDI & L7z, *
T, BERET ML D RBA D A7 FHIICOWTIE, 2 BMDLy 2 H %8 L LTH
BAMEZATH Z LIk 0 EH Lf’%\éZﬁ/u:L: v NURX7 (SF; AHE 1kg 4729 1 mg/
HOMBETEREICOEVRORE LA OREIZEBRLTHRANELD U X
7)@T&qowmwgwéﬁﬂ&ﬁﬁ%6hko

36



UL E, DCADFEFHN AL fatE & L7ciEOTDI 412.5 nglkg RE/H, JED A
M fEEE e LeSa OTDI%12.9 ng/kghE/H, BB A1=> N X7 %#7.8X103

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

@ E N AL IE L LTI25E OTDI

TDI  12.5 pg/kg 1A=H/H

(TDI BERHL)
(EhHE)

(D)

(G- J515)

(LOAEL R EARHLHT )
(LOAEL)

(PR

@ENAMEIRIE L LTIEGE

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

@ENAMEIRIE L LTIEGE

i S EE AR

A X

90 H 4

0 5

JHElg oD TR ZE fa 28, T AS %

12.5 mg/kg KE/H

1,000 (FEZ£10, fEAZE10, a5 & OLOAEL
fif FH10)

DOTDI

18 1 T AR

<A

90~ 1003 [

K 5-

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

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

DIENL=y b X7

FEnha=y Y A7 ({KE1kg M7 Img/ A O ETAPEIZ D D #% O IREE

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 SR EEI,

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

AENRE B O LR TH 5 1EFE0.04 mg/LOK & {KES0kgD A31H Y7-02 L
BEAKLEGAIC, 1EY D REL kgOEREIT, 1.6 nyg/kglhHEH/H THDH, ZDfHE
%, FERNBAFEMEZ RIS L L72TDI 12.5 ngkg A/ K OFENAMEZRE L L
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TDI 12.9 pg/kgRE/H DFI8/r D1 TH %,
Flo, BRAz=y NI AT ERWZE X 105 BRAU AT LoULDIZFEY 3
51 EE.3 ug/kglKE/ H OKL.2(ETH b,

DWHO #EKKE T A R A BT, 105 FERA Y 27 (Y 3 2 8RR o o) 2 B % 4
HLUES UL (life time excess cancer risk) &L T 5,
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F 28 BEERICZH TS NOAEL &

B - A NOAEL | LOAEL
SRHE - - SHERFE (mg/kg {KE/H) (mg/kg | (mg/kg e
i KE/H) | (KE/R)
~ A 14 HE#RKEE | FFEERN, Ao | 75(E]%1
B6C3F: 5. K. RRHEEEIE (250)
1 12
~ A 3 M 10 @ | FFEEEM (125) 25(E] 125[E]
B6C3F: MoK % 5-
Ji3
7> bk 8 W[H/18 WM | BHTHRE (16) 16[E]
F344. LE | k5
1 9~18
Z v b 3 2 [RIBREIRR | B A e R AR ME O 125[W]
SD A ZefaZEE, B DRI,
MERESS 10 $ER (125)
A X 90 HMA 7t | IFFEXIEEH N, 5K 12.5[A,E] | EPA/IRIS
v—2 | MR O#s . Rl FF AR 22 fa 28 DA
HERESS 5 M B BERRHE D ZE A RfD % H
P, RO (12.5) WZHWS
ni-r—
A
8 ~ A 60 JEM, 75 i | FFARATE SR (77) FERE S
a. B6C3F, K $e G- JFRESS (BE+HE) D% | s
1 50 BB &R AR EL OB | 7.6[A]
i (410)
8 ~ A 90~ 100 A FIEK | B Y 7= 0 O FFHMha s | FEREEME WHO,
b. B6C3F: K E FEAEFEIN, AR X | AR EPA(IRIS)
1t 46~171 VIR B R e o 3 AR 8E | 84[A] MDA
JEEF(8) FEAf L
et (168) HAL=T
— g R
=S ~ A 51 A RI/82 WM | T R I Je OV BLATF
) B6C3F, ok 5 ARSI (115)
HE 40~90
=S ~ A 52 M RIARKSE | FF RE I 5 A= 48 B 18
d. B6C3F, 5. (0.5 g/L)
1t 20
18 ~ A 104 FMEOKRE | REIINFEORD . FFH
) B6C3F: = S BN, FEHARHE O
It 25 FEAAERE R OMEAR Y 7=
0 AR (438)
(= v A 26 A, 41 B | MRS - ifaiRiEO
. Tg. AC -~ | MK G- o (HE 150) , JHHEREZE
IEA JRZEPE BN, R AR
MERE 10~ faoZEr: (I 75)
15
~ A 26 H, 41 8 | MRHIEEESE, HHaZe
p53~T 1 | MKk S faZett (it 80)
KIE
WERE 10~
15
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% | Bt - T RARA Vb NOAEL | LOAEL
| Rk . AR fE (mg/kg IAH/H) (mg/kg (mg/kg e
B ERE KE/H) | KE/H)
8 7 vk 100 A, 7103 | FEHE SN, TR | — MM | — =
g. F344 HRPOKES | (40.2) 3.6[E] 40.2[E]
HE 60
s 7wk iE 6~15 H | BEhw; BB BlEN;
a. LE DR OEE REEHINANE], AP0 - B | 14[E,W] 140[E,W]
Mt 19~21 fige - Mg oORER (140) | ZAEFEMS | BAeREM
IREMW) - WoERk DO A TR | 14[E,W] 140(E,W]
fn (140)
4 7 vk T 6~15 H | REW;
b. SD O BR AR O | RERED, —E470 o
Mt 19~20 | 5 K i AR B OVIR BR o 1 A
Fe O e £L RS B o> 38k A
(300)
7 vk 14 HRE#E DB | g o, RO S: | 18[E] 54[E]
c. SD 1 B (54)
I 8
Z 7 v bk 10 A MR HRE | ERMR - KR RO EE 31.25[E]
d. LE mE; 2 > (31.25)
i 18~19
* 7w bk 3 7 H R | e R Bz OZEME, KA
e. SD mESECR D A R AR BLHE R T Bk
HEHESS 10 (500)
A A X 13 BRI | e B IROZEME, K L 50(E]
f. v—27r | AL ROEM., 94T 1 vk
HERES 3~ AR O ZEfaZE | Ak
4 EoRfRIZ R (50)

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

¥1; ACGIH (2005) i%, #2722 FIETKHREN D OG22 HE L, NOAEL % 60 mg/kg (K&#/H & LT\ 5,

40




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 AW FERE R

IL Ao F—afFx

IRIS e U A7 Ewy AT A

IgG a7y G

LDso R

LDH LR K SRR

LE 7> I Long-Evans 7 » b

NOAEL A P

PBPK €7 /v /EHZHSYEEE T L

RfD M=

SD 7 v b Sprague-Dawley 7 » b

SF 2n—77 77 82— (EFHRE)
TCA U7 R

TDI M7 — H s
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