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Z ®

IR A D HT HLUE I E KA IC L IS S D KD AKE DR EITLR DL
WE L LT, 7 aaliiz (DCA) OfRMEREEEFMEIT -7,

P o BB S 1, Ak ﬁ%(v?x\ﬁyb&wvﬁfxiﬁﬁﬁ
R (TR, Ty PR X)), BRI O A ﬁ%(v?Z&W?
v ). fRREERER (T v P RO X)), SEEERR (v R), - R MR
B (7w FEOA X)), BEEMERERE O RGRE IO W%ﬁﬁ#%f%é

DCA 1%, FEBREMWIZIBW T, IERD AL LT, DL ORI~ DR EENGR
HDHITWDN, b b TIHAFEFEMEICET 2N H 5 OD DCA MBEE L DR
HIIA SN TRV, LLRRN S, BERAMEICOWT, B ASFERINN
v RO~ 2B 28H OO ERBR TAO N0, FERNABIEEFEN A
PO IFIZHOWTEMEEITY Z & & L=, £/, BiEEERRICBWT, B L7
ERFONTE LT ELEEEICRIBIFEI COHWIIREETH D Z LD  DCA DF
DA T D BEEEOREGIIRAMIEL B 2 o), BN AMEOFHmIZ OV T
IZ. TDI DR HICHETHEIRET M L DB ALY A7 5l 2 Ehii L 7=,

DCA DIEREN AT ON T, A XD 90 H REIRE 1 & G5 BR 123 1 2 [Tl oo fiF#m
JaZefaZett:, R OEMEENALNTZRERT — 2 06| f/h#EttEE (LOAEL) 13125
mg/kg KE/H L 720 . RHEFHARE 1,000 (FEZE 10, fAAZE 10, dad:aMEER & Y
LOAEL i/ 10) TRrL 7z 12.5 ng/kg IR/ H # it —HERE (TDD & Lz,

DCA DIEN NN TIE, ~ 7 A DR OB 53R BRI 35 1T 2 R 8 ST g
JEORAMEICETIHENST —Z k3%, RUF~v—FV FR—RY T T =T
(Ver 2.1.2) @ Multistage 7 /L (Restrict Betas >= 0) A& " Multistage-Cancer
EFAEHWTCEB LR Fv—27 R—2D 95%(E#E FIEE (BMDLwo) 1% 12.9
mg/kg KE/H L7272, TDI OEHICHOWTIL, Z® BMDLio & i 34%2%% 1,000
(FEZ= 10, fEAZE 10, FAME 10) TER L7z 12.9 pglkg RE/H 23803 AMEICEE T
HTDI & L7z, 7o, HEETVICEDARN AU A7 FHMMIZ OV TIE, 2@ BMDLig
ZHBEEE L THEIMEZIT) ZEICLVER LN A=y R R (R 1:'~7°
7572 H%— (SF) ; {AHE 1kg 4729 1 mg/HOHAETEIEICOIZRAORE L%
IZZ DIEBRICEMR L THRANAEL DY 2 7) % 7.8X103/(mg/kg (KF/H) & L=,




1 I. FMEXREMEOBE

2 1. BR

3 DCA 72 E D ~a 7 ALERRRRAI /KRR 2BV CKEJFUK R OB E 0 R 55
4 N OVEEA]l MR ERE LAER SN D HERIERDED—>Th D (BAEHE
5 4 2003),

6

7T 2. —B4&

8 /= R=a (3

9

10 3. {t%¥4

11 IUPAC

12 M4 . 7 v alig

13 14, : 2,2-dichloroacetic acid

14 CAS No. : 79-43-6

15

16 4. HFK

17 C2H2Cl202 / CHCI:COOH

18

19 5. SFE

20 128.9

21

22 6. BEX

23 Cl

24 |

25 Cl—CH—CO:H

26

27 7. PEEHMER

28 BRI RS O & D B DO RIR
29 et (°C) - 194

30 mha (C) @ 1385

31 tE (k=1) : 1.56

32 IK~DOERFRNE - IR 5

33 KA 5 ) — N3l E (log Pow) @ 0.92
34 RZJE 19 Pa (207C)

35 T Ofh FEXIAKEE (225=1)) : 4.4
36

37 8. RIAMHZE

38 (1) FZSORFHESE

39 KEHMEE (mg/L) : 0.04
40



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

I REFICEIMEOHE

WHO CEVKKE A KT A > EPA/#G U A 7w A7 L (IRIS) DU A k|

EIRE 2 AFSEREES (TARC) D/ 75 7, KEPFEEEHAEFEMFSFE (ACGIH) o
EEEAFLT, BMEICEET A R R A L7 (ACGIH 2005, IARC 2004,
EPA 2003, 2005, WHO 2005, 2011),

1. FBEICET HHPHHME

(1) KNEHRE
D Wi
DCA %, 7 v b O~ 7 A TIXEILE D5 (James et al. 1998, Stacpoole 1987,
Schultzetal. 1999), b F TITHEA K TREEZ O EH L O 6 b (Kim and Weisel
1998, Stacpoole et al. 1998a) BT S AL THMAFIZAD Z ERWME SN TEY
il Z 1IXZEMERF D B R TR O ¥ 54% 156~30 0TIt DCAJRE N B — 7 (23T
% (Stacpoole et al. 1998a) .

@ %%

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

14C Tk L 7= DCA (50 mg/kg 1K) A HEIRE &G L7 7 » MZBW T,
BEHENE (BRS-BICT 58—k b TER) 1IHA (11.9%). IFlE (6.19%) .
THILE (8.74%) . BN (3.87%) M UVEiE (0.53%) \Z434m L, I, Jihise, Lok,
FZJ& . B B il RSB 2 O OFERRIC X, G- B D 9.46% 3MF1E L TV /- (James
et al. 1998),

14C THEFE L7 DCA (28.2 1) 282 mglkg KEH) ZafflO&SE L7-F v MC
BWT, #5 48 FE# Ok T Ic R 5 ED4 36.4 KO 26.2% 03 EF L T iz, &
RIGHFR O TR (4.9~7.9%) . AR (4.56~9.9%). KE (3.3~4.5%). I
W (1.4~2.6%). 5 (1.0~1.7%) ODNEIZEFHEMENTR 2B vz, #5548 HEfH
%, B, MENA. B, OREL ML MR, DMK, K. RS Ot O RLER O BUREE
X, BEED 1~2% ThH -7~ (Lin et al. 1993),

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

@ K8 - Bt
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DCA OREHER 2 X RT,

DCA %, BEFRILSNTTZ U AFINAMMERD ZO%, LI Ty = VR
2725, ZNHOWMEITIRFICHRE SN D, £1o, 2O NVE FF UARGFHEORESR
R ENITNE T A SIEBEEFE-E—% (GSTZ) (X s s = & 3ElE
SN TS (Tongetal. 1998a, 1998b), ZDiEny, 7 U AFI WX, 7 /K&
BRI E D 7 RO ) S AEIRE TR0 | ZDO—EIT IR LR TR A
S, MR E L CHREE LD (James et al. 1998, Stacpoole 1989, Stacpoole et al.
1998a).,

DCA%Z T v b A XKt MIHEEFERNKEE Lz B ciit 2z V77 o 22
PR BN A LN Z 06, EiRE TR X 2 g B & 72
HZ EnmEEing: (Lukas et al. 1980), kAN F 22 20 4412 13C T L7
DCA (2.5 nglkg IKdE) Z#fOHH LR BRICBWTH . I DCA 3£ 5 30 751%
IZE— 2\ LT, HEHR G TITECTHERT 208, 52/l LT-5E (5,
15 HED IZIZZ V7 T U AMENIEELS 70D 2 L A STV 5 (Jia et al. 2006),
T hav KU T VOBEIZ DCA (12.5~25 mg/kg IRE) Zkeiic@ni s (2
[Bl/H) L7236 ORI 11 Kl & s S v T % (Barshop et al. 2004), &
72 DCA ZFFNCHEHR S L7=7 v b TIlE DCA OfHF 26 DI EIE L= & D
WENH Y DCA BENEORBEZET 5 Z &R S 72 (James et al. 1997),
It Sprague-Dawley (SD) 7 v MZHiF 5 DCA (0.0025, 0.25, 50 mg/kg AR/
H) © 12 BEEPKEGRER T, GSTZ OIEMHESCZ /X7 BTN H &K AFRIT I
DLW ELHD (Guo et al. 2006),

I bz R T7HEEIZDCA (25 mglkg (AHE/H) % 6 2> H RO &G L7k
HHMET v M DCA (50 mglkg (KE/H) % 5 H BTRHIEE 0 £ 5 LB T,
G B EEICIE NS D27 ) 7 T v A0 P ok, RAHEHE
DO RPHPEHE O HT- 2 & 736 DCA OARN TORH K OHEEIZ BV T4
- BEDNEERK - ChLREMELZ R L-HE 5 (Shroads et al. 2008).,
B6C3F; ~ 7 A2 8 i 6 2 @M., Xk 4 @S 56 #HE. DCA (2g/L) %K
KFE U712 DCA % EIRMN#E S U CHL PR E 2 0 7-538R . BiiE ClrIoe IREE
WZHARTIHPRENE LS 7 VT 7 U ADBNNH LN, BE TIEA LN -
7= (Schultz et al. 2002), F7= Z OFRERTIE, FOKEGZITERE L 72 FT5H ki iaE
SHEICHETH~Y LA NT ' NEfliEA Y A7 —8 (GSTZ ©O—>, F v Rt
THEELRM X 2T 58E%) OEMEN, 10 B0~ v 2 TiXE L7223 60 Hiid~
7 ATIIZALIN I HNR o T- 2 L b IE STV D,

t hMZ DCA (50 mg/kg {AE) % HERR OGS L7 BT, RE(LIKRD R h e

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

1)

T haRUTH; MREOFPTCZRAXF—E/EYVHT@HEEZLTWDEI b R 7 OMER

KTFTAHZ Lo T, EITOE, B, e SICBRE 24 L KR, T < EViEEEL 4=
T, Bz ko TRENPME T A2, SEIERIEREZBLT (#EREHRE ¥ —F—L3—
Y (http://www.nanbyou.or.jp/entry/194) £ V),
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A FToHh-7- (Lukasetal. 1980, WHO 2005), — 5. mH&E® DCA # {E#E5
L7=27 v FTIERIE O PRI DS Fr 5 7172 (Cornett et al. 1999, Gonzalez-Leon et al.
1997), MC THE#k L7- DCA (28.2. 282 mg/kg AH) ZMHliRo&xS5 L=T v b
IZBWT, R bRHF E L TIER BHER SN DEIE 14 34.4, 25.0% & EHER
HHEECHRD . IRPPEM &34 12.7, 35.2%., #PPEMHEITA 0.8, 2.0% & s HER
HEETHEMLIZEo®RELH S (Lin et al. 1993),

DCA #HEFIRNE LG L7727 >~ b (100 rng/kg KE), 4 X (100 mg/kg AH)
Ot b (10 mg/kg RE i 20 mg/kg (RE) (2351) 2 BULA Y O i 35 -8
IZENZE 2.97, 20.8 K r0.43 FFEITH Y | DCA (100 mg/kg fAH) O H[AIEFk
NGB IT A A X (258 OIMPE—VEEITZT v D 2% Th -7~ (Lukas
et al. 1980),

BE 84 DRT T 4 712 DCA k&5 L, BEBRM 5 512 18C THEH
L7- DCA Z#WrA# 5 L il o 12C/18C EBEZHE L, Ey#ie (PK) €75
AW TAEFRIRIARZHEE L2 BRIC VT, DCA OAYFRIRI AT 27
~100% EEHANZEDBRENWZ LRSIz, £/, £Di% DCA (0.02 pgkg AH/
H) % 14 HEWOKEREG L2 2 A, IS ML 0 s B < Ha B2 L
AR X7z (Schultz et al. 2006) .,

AK'E oA EEYEE (PBPK) €7 /L2 DWW TIL, Jewu%ﬁﬁb\ﬂ%%ﬁ L
T L M O DCAYRE E . ~ T AR TYT » MDD 14 HEEOKE 535k IZ
EHNE & 2t L7emE 3 H 5 (Keysetal. 2004), £72. & s PBPK D&?f/l/a:io‘
WCE AR TIE GSTZ 20 LI-UEOLER, (KHAETIE DCA gy v 78
EDOREEMNEERKTTHY ., BT AFHEND 0.5 nglkg INE/HFLE OBUKRETEIC
£ D IFlg GSTZ iEME~DORBIIIEF ICIREN &b s Z & 2l Lz#iE (Liet
al. 2008) HH 5, Li 5 (2008) 1%, EPA (2003) 2333 A2 IV 7= DeAngelo
5 (1999) O~ v AFifaET —4% (BO#hE) 12HE5< 10%@EEFRNA ALY 27
i 2.1 mg/kg KHE/H Db MNEMAEL, PBPK €5 /L% T 0.1 mg/kg {K5H/H
EHEE L. ZAUTKRE 70 kg, 2 /B OHUKEZRE L7256 3.5 mg/L/H @ DCA #£
BUCHEY 45 L LT\ 5 (Lietal. 2008),

10
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28
29
30
31
32
33
34
35
36
37
38
39
40

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

TH
CO,+NH,~

5, 10-Methylene THF

H O
| V4
——
| &
H o
Serine

HO—

H
I
C
|
H

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

(2) RBEBYE~AOEE
@ FHSHHER

DCA 13X 2z ClIRE 2 RS 1 2Hkim L T HEE A L 508 R IORE TOR
PEEEMEILIR < 220y (ACGIH 2005) , #% 0 - 4E st & (LDso) 13~ 7 A T 5,520 mg/kg
{KE (Woodard et al. 1941), 7 v F T 2,820 mg/kg /K& (Smyth et al. 1951) X°
4,480 mg/kg AT (Woodard et al. 1941) TH ¥ | #FZ LDso (L7 % F T 0.51 mL/kg

(%) 795 mg/kg KHEH) TH D (Smythetal. 1951), 723, DCA 1T JE K QMR IZ %t

L CHRVVRIEE M O 2 6 5 (ACGIH 2005)

@ EIESHEHAR
a. 14 BMEZMESHEER (YVR)

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

11
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OKBEGRERDN TN, FEGHETRD b m i A £ 1ITRT,

250 mg/kg A/ H UL EOF G CHERORGFFMIAERENMNA LN, F
7=, 250 mg/kg K/ H UL EOFGRHETITAFIEAR K M OBR R MEEEIE N 1 5 4172

(Sanchez and Bull 1990) ,

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

x£1 vOX 14 BEBEZEEEHER

BHRE JAi3
1,000 mg/L VL E FFEE &R, FRMIfEIE R, BRBMEEE
(250 (200) mglkg (AHE/H)
300 mg/L AT R 72 L
(75 (60) mg/kg AH/H)

b. 3INIF1GEMESIMSHHEE (THX)

B6C3F,~ v A () (281 5DCA (0, 100, 500, 2,000 mg/L : 0, 25, 125,
500 mg/kgiAH/H ; EPA#a% (EPA 1988, 2005) ) 3 [ %1058 Bk Ak #%
HilBrRstThohiz, BEGHE TR b BT A K27,

W OG- T, Tl M K OFE % 8 8 O i BRI 22 B3 125 mg/kgik
H/ AL EOFERETEIZE SN, £72. acyl-CoA oxidaseDIETEDHE A, 500
mg/kgRE/ H & GRET3@EMIZ 720 . 25 1U'125 mg/kg{RE/ H $%5-1F T 101 ]
W70 A7~ (Parrish et al. 1996)

EPAIZ. ITEEHIMNNA 572125 me/keihfE/H ZLOAEL Y L. NOAEL#%
25 mg/kg{KE/H & L7z (EPA 1988) .

F2 TORIXE0AMEESERAR

BeGRE J4id
500 mg/L Lk FrFRige o st Ko OV Skt B2 B D HE N
(125 mg/kg A H/H)
100 mg/L AT R L
(25 mg/kg A EH/H)

c. 8XIF1IBAMELMSHRER (SvF)

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

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

12
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26
27
28
29
30
31
32

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

8 WKL 538k ClE, (KHER GO F344 7 v MIBTEREN, THE
DLEBGREOLE 7 v ROV F344 T > MIBRTERE ., WWEOEDIKTRAL
775

13 WHMHKZGRBRTIL, WRFEDOT v b TIERHER G ST ),
HHEU EEGEO LE 7 v Nk ONEHERGEEO F344 7 v b THEOEIK
TRHLN, ZHSITEARERERED F344 7 v S TIROLBEEICBZE SN, £
72, F344 7 v FTIEHEIC, BREFBOMK T, S HE Y RS L ORI O 7
KT (foot splay D) MAH O, WRHED EH R G TITIRER, oz
K OV FLSCE O 254 5417 (Moser et al. 1999),

EPA 1T 8 Mok &% 538k 2 F1F % F344 7 v b @ LOAEL % 18 mg/kg (K&
/H, LE 7 v h® LOAEL % 122 mg/kg {K5/H . NOAEL % 23 mg/kg {KE/H
E L. 13 BEMEBRICHIT D F344 7~ @ LOAEL % 16 mg/kg K5/ H & Y LE
Z v h® LOAEL % 17 mg/kg f/A&E/H & LC\5, F344 7 v MILE 7 v b &
DR E < L BERLEZR OIS T v B XD OREEZEREWE S Th o
7= (EPA 2003, 2005),

£3 Jv kS EMERMEEERER

BeGRE J4id
1.25 g/L VA | SR ; TR U DR
(91 mg/kg R/ H (F344), KT
122 mg/kg K&/ H (LE))
0.25 g/L F344 ; A47 55
(18 mg/kg IR/ H (F344),
23 mg/kg A5/ H (LE))

x4 vk 13 EMRERMESEHAR

e iE i3

WAL TEE . RIROEE T, IRk, Fbie, ALK

(173 mg/kg 1R/ H (F344), D

192 mg/kg K&/ H (LE)) F344 % ; H3EBOK T, M HE Y S, koMK T
i RAT *”?5%%

(89 mg/kg 1A/ H (F344), LE % ; %EOEBIKT

88 mg/kg A/ H (LE))

0.2 g/LL WA TR

(16 mg/kg R/ H (F344),

17 mg/kg K&/ H (LE))

d 3IMAMEZMESHER (5v I~)

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

AEBRIM T, 2,000 mg/kg (REE/H B CTHERES 1 IEOIETHINFRO Hiviz, £

FPEIERIE, RO L OBER TH VY . AREFH 2R EERD BB b,

13
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

EREREIZBW TR, B, BB oMt EREOEMMATRO b7z, RIS
E’J VM R OV B IS E 2R s T 0 | BEGREDHERET »~ b D KAK K OVNH
I AE O F BEARERHE D ZE R S PN FRO BTz (KIME OVINK & & b T34
;FEE{ IMIEHERGRET 60%., THEXOEHEEGEIL 100%) (Katz et al.
1981),
WHO 3. BasEE~OFEL VKO E N O 125 mgkg RE/H %
LOAEL 2: wa.’) (WHO 2005),

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

BeG-RE il

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

500 mg/kg AH/H UL jcﬂm INMEO BB D ‘é"ﬁfﬁﬂ@n‘%f’ﬁ@ SRt (100%) . 4
I DR, IR, Pl - B - GBI O X EEOHEM, &
E

125 mg/kg K/ H K = /NI D BV DA B RESRAE D ZZ M (60%) . #
Hﬁzgﬁvﬁ%ﬁ\ PR, HFlg - Bl - BB oMt EROMEN, K
g

e. 90 HEEZMSHSAR (1 X)

=7V R (MERE, K% 58F 5 58) (28175 DCA (0. 12.5. 39.5. 72 mg/kg
KE/H) @ 90 HRERRO&EGRERNTHONT-, DCAIXETF o h7 i AN
THE L, FREHETRD bR 23R 6 1TRT,

72 mg/kg (KHE/H & GHET, MR EE 2 R OB 2| JRIMERE % OV~ 7
o B AEDORD K OFHLIE K ERESE (LDH) EHR2F89 f‘ozmio BT, ik
MDA R BN, iige & BikIC X HFET 2 2338 HivT-,

39.5 mg/kg RE/H LA EOF 5RET, BT 2, REOHINENGH K& OV s
DOFExH EEHIMAZE D ST,

12.5 mg/kg K5/ H LA L& 58 CHIRO M EE OB, FEEER 2 2380 5
iz,

ZOENJHEZNZ L E L C B TIZ M T~T YT U I E N 39.5 mg/kg
KE/B UL O ERETHRD i, 12.5 mg/kg (AH/H uj:@%éﬁﬁifﬂﬂﬁﬂ’?@w
FAZEMEDSGR D BTz, Mi Tk 72 mglkg R E/ H O TIEIRMERE MR D580 6
N, FEHETIE 12.5 mg/kg (KE/H DL EORETEMEDFED f‘ozmio

KK OVINIRIZ 31T 2 R EE DA BERME (BEYE) DZERaZE ks ED 12.5 mglkg
RE/H UL EDORERETED B Y, RIMOPREE DA f%f& (BE¥E) DZEfaZ
PE2NMED 39.5 me/kg (AE/H uimﬁ%ﬁﬁifm b HT 8,

51T, 12.5 mg/kg KE/ B £ 5-FEOIE T KN O A BERRHE 0D 22 Jr 8 M5 )3 I
HNTWAT7=H, NOAEL #5172 E L TWW5 (Cicmanec et al. 1991),

2 F—ZE# A L N OHE AL O 0 R
3) PEMEXTHREEICRBIT AT — X it#HiZe L
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728, ACGIH KO EPA |Z LOAEL % 12.5 mg/kg {A8/H & L, EPA TiZZ
BAEROsBHAE (RD) EHICHWTWAS (EPA 2003, ACGIH 2005),

x6 4 X0 HEESMESMERER

Bt

i

it

72 mg/kg {KE/H

NI (R 3 2| 4% PRI 2| AR af.
R OANE ST B B EOR
. LDH EH-. ffi&orE
S EIEAN, Atigk & BiKIC X
HIEL 2

MEOR IR 2 PR IRREE 2. JRimER
BRI~ oe /ﬁ@?ﬂw
LDH E&H- fifi & iMoo FE %) 8 S
. Bk & K X BT 2, 1L
M S ST 2%

39.5 mg/kg (KH/A UL E

;i;&%ﬁ?%ﬁ 2 R R R
H

BORPE IR 2. A S BN,
FFgD~T TV k. KD
A BESHE D 22 sk 3

12.5 mg/kg R E/H UL E

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

FFFHig oD FR et B DN, FERRSE 2
FIPARR 0D JT i 2 e 25 1

Q BUESHHBRRUENAMRR

a. 60X[I75:AMEMHEEHE (THX)

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

60 M ] 5-Tl, 486 mg/kg RH/ A &% 58 THOUK B THREED 60% 127 L
oo F72. 410 mglkg KRE/HLL OB G TITEREORD S, 77 mgkg (KEH/
H UL E OB 58 CIINFHEREEOEINAFED b7z, 410 mg/kg KE/H 51
DI, BIROFXT EREOBMMNFED Hiviz, GV TR K OV D
FARTEEIZZLITRO bR o7, 2B, 756 BEREG T, K, BERAW)
Je gk oD AE B B W ONTAREIC B BITRR D HaL o T2,

Beh 60 Bz DAY 7= 0 OfFHEE; (FFRAQARIE + IFfias) oFR4EE
%, 0, 7.6, 77, 410, 486 mg/kg IKE/H L HREIZHK L4 0.07, 0.31, 0.11, 4.0,
450 TH Y. 410 mg/kg K/ H LL EEGFETHREHFIIICA BIZEEI (p<0.001)
L7= (DeAngelo et al. 1991),

T <R 60XIE 75 BMEIEMEEMHEGHER

BHRE J4id
5.0 g/L (REW . FFIES (FFHARE + A iagE) o%4E
(486 mg/kg R E/H) BEPE &R Y 72 0 DI AEEFEIN
3.5 g/LL KERD . Bl EE&0WEm, HiEE (ke
(410 mg/kg R E/H) JIRAE + MR E) DFSARERE & EIRYS 72 0 DFAEK
0
0.5 g/L Ll JHF Nk oD R 5xt B B N
(77 mg/kg RE/H LI L)
0.05 g/L TR L
(7.6 mg/kg A/ H)
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b. 90~100 AfIEMESERER (¥ X)

B6C3F1~ 7 A ([, &% 58 46~71 %) |Z¥1F 5 DCA (0, 0.5, 1, 2, 3.5
g/L: 0, 84, 168, 315, 429 mg/kg {K&E/H) @D 90~100 KA 53R DT
b, #EBLA% 26, 52 KON 78 il THIMIMS NI S iz, Fiz, KEER
BAA 1 72 H %12 DCA % 0, 0.05 g/L (0. 8 mg/kg KH/H) 57 5 KR BHAA
STz, oD FEERT ORI CIEER BB EN A LN T2 LD,

TODOEBROBRT — ¥ 28 T M T, SRS TR b s
PR R A 3R 8 ITR T,

26 KON 52 H BIZAT 72 o T IFEEOFHI CTlX, 28 58F (84 mg/kg A=/ H L
F) CHFlg Ok B X OFE R EE & oD H S AE B N A58 B av7= 2%, 100 i H
Tl 315 mg/kg R/ H UL ERERETEENGRD T, Bofim 1 R
HORFBERBMDNRD bz, £72. 168 mg/kg AE/H UL EORET, ATl ML
W% S8 DA 7R BE N K OSFFIR O BE 5645 0 T 3 03 AT I ZER D BTz,

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

BRI (I, AR O F8AEBEEE D3 5 BRAE 26% 2% L C. 8, 84, 168,
315 &N 429 mglkg REE/H B HHETIEA 33, 48, 71, 95 LTV 100%TH Y |
168 mg/kg RE/HA DL EEHRECHBZEN A LIz, Y720 O AL D%
A¥E, 0, 8. 84, 168, 315 KN 429 mg/kg A/ HRFE T4 0.28, 0.58, 0.68,
1.29, 2.47 K11 2.90 &, R CHEKFNRENEZ R L,

R DAL A2 ) — LB (37 VR ESL S AL CoA X4
—POREIZE D) 1% 26 H D 429 me/kg (KE/H 58 THEICTUE L7228,
FNLLT OEGRETIIFRD Do 7o, SR A DI G- 2k 58 T O
Ja ol (BEEME TIT~IV LTETF IO IARIC L D) 1T, THREEL
L CHBERENMTRD b hotz, BE O, H%‘Eﬂﬂ@@/\ﬂ/ﬂ“f\’ T — L
Bl K O O S IZ Z S O~ 7 A TOEBR O L IR RV EiEmD
7 CW% (DeAngelo et al. 1999),

8 TwHUXRI~100 AfEIEHEEEHAER

BeGRE J4id
3.5 g/LL RERD . IO K O E BRI, . FFRaE SO A i R
(429 mg/kg IKE/H) | FEFRRASEERIN, B 72 0 O R3S R8N
2 g/LL RERVD . IO K O E BRI, . FFRaE SO A R
(315 mg/kg K&/ H) | FEFEASEEERIN, B 72 0 O R3S R38N
1g/L FEag . A et SOV IR A e 8 A A SN . (AR 24 72 0 oD TR Ay 58
(168 mg/kg R E/H) | EXEm
0.5 g/L FHFA IR S0 A e e e 8 A A BN, LA 224 72 0 oD R s 56 2 Bk o
(84 mg/kg IKE/H)
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0.05 g/L FHFR AT S0 A e 58 A A B BR824 7 0 oD R el 58 A= g o
(8 mg/kg {AEH/H)

EPA (2003) 13, SRof& s iy o 1 et S0 b R A oD 6 A B 203 s PR
36%IZxf L C, 8. 84, 168, 315 K1\ 429 mg/kg 1A/ H & 58 TIL4 33, 56,
86, 100 X' 100% Th -7z LTW5b, B ZEZEEIE. 1 0»AKICHKL
7o ikBR & G O TR S IR ST AR E D RS E O 7 — X2 (25D
ERMN AN T 2 B A FHMET 2 Z E B ATRETH D LIl L7,

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

c. 51 X% 82 BRIEMESHRAR (¥VX)

B6C3F1~ 7 A (i, &H58£40~900L) (2817 5DCA (0, 0.26, 0.86, 2.6
g/L : 0, 40, 115, 330 mg/kgiA®E/H ; WHOHAR) D51 I%82: Mk 5k
BTz, SRS TRD b m T 2 RITRT,

JHAHI A AR AR Ky OVZE S A AR S O FE AR E 73 330 mg/kg iR E/H 251K 5- L
7o BEK N5 mg/kgRE/ H DL E A 82 W& 5- L7 BECHIMN L 7=, 330 mg/kgiE
[HBECIEA BT AR B 23518 B 1240% 12, 821 H1289.5%2, JHliERIEN 51
HHIZ35%12, 821 HIZ84.2% 78 Hiviz, 82, 115 mg/kgM@/El 3
B &z~ v 2A039.3% 228 BAFHINE AT D H AL, 25% (T IFNTFHlAE RE 2358
LTz, Tl Z2H T 28 0E &1, 82 ICh/- kE HEA &G I V- i
TOHFEBEIHEM LT (26.3%), & TORE (ZEAFMIEE, FHRIRE L O
HRRIE) O&FHE., SLEBICIXEHER G GHEEE0%IZXT L T40%) T,
821 HIZIXPHEK e HER G GHBEE11.1%ICx L <, FHE®R ST
39.3%. mHERGHE89.5%) THEIZHM L=, F&H 1T, ek ODCASREE
& IS o OVAE BRI HIRR B O F &S BRIZIERIE CTH D Z L BRI D &
LTW5% (Pereira 1996),

#9 <R 51 XIE 82 BEIEMEEMGER

BHRE i3
2.6 g/L FFAmpa R AESE AN, AR EE N, 25 BT R fa e
(330 mg/kg IRE/H) | #m
0.86 g/LL JHE A AR AR HEE N, 285 S s B
(115 mg/kg A/ H)
0.26 g/LL AT R 72 L
(40 mg/kg IR HE/H)
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d. 52 EMEBHESERER (TVX)

B6C3F1~ A (. 45+ 5-#£200L) (Z&1725DCA (0, 0.1, 0.5, 2.0 g/L)
O/ 0 v U 7 v afiifg (TCA) (0 5. 2.0 g/L) D52 ARG BRI T
bz, BFEHETHRD bNT-FMAT R A2 R0 T,

DCAHMOE G- T, FIEE (HHIAE L OV IR iRE) 38 A2 &I
RIFLTHML, 0.5 g/LL)L&EL%‘iT T FEMICHEE Ch 72 (p<0.05)
DCAJ:TCAO)/E& WMaRE LI-%E. 20 OWEITIES O3 AT LAEINTY

WZVERHT L9 Th o7,

DCAEM T3 SN EE641H COH-ras&fc+» 2 K611 8B1T 5 228K
EROMEEIIE 77 — X IR THEIK)D 5 7223, CTAZERE BIIXTIR LV £
S b (LI E A EDOMEE CH-ras@& s A D28 B 431350 % AKi) .
RLERIE (FFR) DEL R DIC O THEREROHE IG5 L5 ThoT-

(Bull et al. 2002)

ZTD%., HEOBEC3IF1~ 7 A IZE =)L h— A= e f =y o—F—L LT
5418~36H 2 7= v [FIHEDODCAZ B I TCAZE: & G L CHUK&Z 54
LA I Uiz, £ OfER., DCAD ML CIIAFIERE OB L VK & X3 H
BIEEL T L2, R EDTCA & O TIIDCAMIE (2 e~ THF
JEE DE P> U, 240 6 O EFE A ORHLEER 238122 417z (Bull et al. 2004)

& 10 <R 52 AMEBESHRER

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

e. 10LARMIBENAMRER (TVX)

B6C3F1~ 7 A (#ff, & 5RE2500) 12BIF D 1.5%HE (G FREE ; 293 mg/kg
KE/H) &25WIDCA (0.5, 3.5 g/L: 94, 438 mg/kg{hKE/H) 104K
KERBRIM TN, FEERETRD OB 2 RI1IRT,

B GRE T, REENREOR B 22D & O E & OH B /2B N2
D BT, T, mHER SR CIIFIRRE O A S RE N A EITHEIN L G BREE,
RHERGRE, mHER G TH2.6% (1/39) | 4.0% (1/25) | 92% (23/25) ) .
ERYS 7= 0 OFAE A BEICHEMN U GHRERE, (KA &R G, SHERGHET
£0.05+0.32. 0.04+0.20. 2.96+1.67) .

m HER G CRA L 22 o lEE . Ha-ras@{a 0= R61IZEBWT
CAANGSCTA~D b TV ANRN—=U g VERNIHITZE T (4.5%) B bivz

(Schroeder et al. 1997) .
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11 TR 104 BAEFEI A EGRER

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

f. 26X (F41:EERIESERR (BEFRETVR)

Tg AC~I$HE~ A (v-Ha-rasTg ~ v A, M, £ E5HE150T) 28175
DCA (0. 500, 1,000, 2,000 mg/L : 0. 75. 145, 240 mg/kg{K&E/H . MO,
100, 180. 300 mg/kgM@/El) D263 [FFRK B G350 M O'ps3~T r K~ 7 A

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

(MEE, &P 5RE10DL) (2817 2DCA (0, 500, 1,000, 2,000 mg/L : 10, 45,
80. 140 mg/kglAE/H &kﬁo 65. 140, 220 mg/kg{RH/H) O41EMEKAKEE:
RER TNz, SBEGRETIRO b= F AT A2 #12~15127 7,

Tg AC~I L~ U A% HW 268 7R Tk, #ED500 mg/LLL 8 G-H#E &
UM 1,000 mg/LLA_E R G-RE TR O ZEfaZ8 23 8N L, & OFRE LK LT
Wz, E7z. #ED500 mg/Lix 5REIC aJ:BZ@ﬁMI:m@ﬁm&) b7,

Tg AC~I A6~ U A& AW T-4ABRR CIX, MKEX - m%%@ﬁ%@
1,000 mg/LEL G-REZERD B avlz, FFHBRaRIEIIRED 1,000 mg/L G-HEZ 723
b BT, £72. HEDB00 mg/LEEREIC %ﬁ%ﬁ@@ﬁﬁﬂJﬁ@mwﬂMpm
mg/L% G-HEC IR 3G b ivTe,

pH3~T B R~ T A & - 2610 fEER ClE, TR ZE faZE M A3 HE D 500
mg/LUL EOFERETR D D72 1E0, I T RARTEO AL 231,000 mg/Lx 5-
BECRO BV, MRAE OBEFEN MED 500 mg/L 58 TR b,

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

HL;@:%%%ipwm%ukﬁvﬁXTiNMﬁié%ﬁ

SONRDo T2 Tg AC~ I A~ U A TIIMiluREADCAREE
m#ék%z%ﬂtkbfwé<wwzmwo

A DFFHLI
(ZBEE LT

=12 Tg. ACAZIEAT IR 26 BMEMHEHHER
BHHE JAi3 i 392
1,000 mg/L VL E JHF i A 22 e 25 1 JHF A e 222 e 2 33
(# 5 145 mg/kg R/ H LA E|
it ; 180 mg/kg /A LA L) 34
500 mg/L JHF A0 e 22 B 25 e H LR oIt
(it ; 75 mglkg IRE/A |
M ; 100 mg/kg RE/H) 36
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#13 Tg. ACAZEETVRA41;

ERIEEE R

(I ; 75 mg/kg IR/ H |
e ; 90 mg/kg R HE/H)

hH-# i3 i3
1,000 mg/L MRS S - FfifaiRiE | DR EER
(## ; 150 mg/kg {AHE/H |
M ; 185 mg/kg A E/H)
500 mg/L FOIR PR T o 251 U i)

F14 pB3IANTORIET IR 263

B gt =R

e iE

i3

2,000 mg/L

M ; 220 mg/kg R E/H)

(I# ; 150 mg/kg {AHE/H |

AT R L

1,000 mg/L
(it ; 80 mg/kg IRE/A .
M ; 145 mg/kg IKE/H)

o4 T TR RITZE O T A

500 mg/L
(it ; 45 mg/kg IRE/A |
Mt ; 80 mg/kg RHE/H)

AT R L

i Jo R I B 5E L A e 2
21

F15 pB3ATOARIETIR 413

B EME SR

BehRE

i

ii3

2,000 mg/L

H ; 220 mg/kg AR H/H)

(4t ; 140 mg/kg A/ H |

AT R L

UEE S S

1,000 mg/L L. F
(f ; 80 mg/kg A TE/H
M ; 140 mg/kg AR H/H)

AT R L

AT R L

g. 100 XX 103 BF=ESHHERR (v k)

F3447 v b (H, KH&5HE600L)
3.6. 40.2 mg/kgKTH/H Y,

ﬁi‘ I L7z (p<0.05),

RO Lo 7= (DeAngelo et al. 1996)

Wiz, R CiRBREHE T, F3447 » ~ (., KH&GHE78IC) |
ZHE 0 0. 139 mg/kgiAE/H) @ﬁwk%é%it&%#ﬁbmto &
BEsE N U 7= 7 b A IEVR TP C26 B121.0 g/LE L, 103

2.5 7 51.0 g/L
BRI R

4)

RFRIINE % (TWA) &

20

\ZB1F 5DCA (0. 0.05, 0.5, 5.0g/L: 0,
5.0 g/LEEICRE L CITHE 72 L) D100 MRk 5-
ARER DTz, & B GEE CITEE CAR R 7 R PR E 580 iz
7o, 60EBEICERE LT, BRGETROONHE
40.2 mg/kg R/ H HE TIIRE R OHM L OFERTE & OA BRI FED i,
JHF R e R ST AR s 2 R D 7o BV O FI 5 7324.1% & xR D 4.4% |
3.6 mg/kgAHE/ B TIINTNE O Tk B A 2 ki X

P L2 R 1612,

(2T

BT HDCA (0,
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= Clkfe L7z, B0 LN R a2 R1TIIRT,

B ERE DA R E IR BREDTI% TH Y . HERBDEZ R LIZ, 72, &
BTN EE L OB EEOA BN, B E &R B2 )
RO BT, HFHE 2 R D -8 OB S 13 FREE3% (1/33)8) Zxf Lix5-HF
TI321.4% (6/28JE) THEIZHIM L7 (p<0.05), BFZECHEET. FFH0ACARNE,
FERRR S 2 & oY 72 8 AR B B | R FRATEG. 1% 12 L T 5-RE32. 1%f7ﬁi ZHEN
L. AFHmiaRRiE & FFlaE 2 & o 7 38 A BEE & RIRIES % 1o 3t L% 5-1128.6%
THEIZHEM L7 (£p<0.01) (DeAngelo et al. 1996),

EPA 13100 F*]F'Eﬁuit%ﬁ ZOWT, RERED DA SRV VIRIE TORG MG E &
NS &, — a4 2 LOAELA40.2 mg/kgiA®/H,. NOAEL#% 3.6
mg/kgfAHE/H L LT\5 (EPA2005), L7 L ZDORER#HE I, F3447 v b
(CEBEE I BARREA LT MOIIAME T & RS ETIEIE A, TIRRE &2 & T4
E¥T97~100%@§%$$ﬁﬁmm%zhm\z) L, BRnEEFBESE L TT
FE L BN 2 — X EE R LTI L2 o T2,

EJ ﬁ%ié% 12 e LT, ARBRIFHh TRE 2 H &N D <. HED
MR RKENZ &b, ARFRBRIC LV TR AMEDO HERFE L M5 Z & 1T
WU  & Ik L7,

16 Zv 100 AREEEEHER

BeGRE HE
5.0 g/L AR e KA RERE S (60 08 H IR k)
0.5 g/L 5 B 6T S OV e 21 B
(40.2 mg/kg IKE/H) P A B S0 PRI i i R oD %% 2B A R 18
0.05 g/L AT R 72 L
(3.6 mg/kg {KH/H)

®17 Zv k103 BRIEESEHR

BeGRE J4i
2.5 g/l 5 1.0 g/l & | HBASRERD, X EESIN, B kR EHN,
T 5 TR ek BB BB | A P e JU e oD 35 A= e
(139 mg/kg K H/H) A0

<EBAAN=XL ; BET—E>

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

EPAIZ, DCADIRERIZ L 5T v b~ U A TOFRENAETIZONT, A
PEETE AR, R B E FIRERIC K 27 e E—r a U ERAKOT R F—T X
MO G- ZME L WD, ZOEAEFT 2B 6T 212137 — 2 DA K5
ThsEfmmLTnd (EPA2003) . flx X, HLEZ v kO HIZ
DCA (0.01~1.0 mM) TI10~40FFHALEL L 77 BRICB W T, SH-F IV DR
D IAH B THIZDNAGIIMEE ST, BRI @ 2 THEICH
DULIZZ e, DCAIXERZMIRERF TR TR b= A EMifil4 25 Z &
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DR IND & LIz (Walgren et al. 2005) 22035 5,

WHO Y, DCADBRERRICEWEE I N7 ) a—F ks, ~ ULt F v Y —A
HIE, v 7 MREREE D2, DNADAK A %/wlﬁ%ﬁi%ﬁﬁi/w:%ﬁfé ED
R ANLTHZ LT TE D0 LvZenay, Brlc, BRI 7-8okhKkic L v
= I\Z’PH% ID KD 7O TR E TORN AT ZMERIZHLNTT DI

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

Carterfo (2003) 1%, B6C3F1~ 7 Az 331F 5 DCADFEDS At el
ATV, B AR R OEIE DI AN, MR T TR UEHETYH (0.056~3.5
g/L) oonlzZ &b, J_fﬁfﬁt MESFEO BV L D R EIZRB W T, JE
BRI A = XL IS L Tnd & LT 5 (Carter et al. 2003)
WHOIZ., ZDCarter > DT —HX{ZEBWT, DCABRZE L7-~ 7 ADNFE<T, =4
U UAERI R R IR A HE LM R S N OSBRI B & O 4FESA
DFI2 DR NBD ENT-Z D BRAICED A =X LTEHED
TR NFAET D RN RIE STV D & Lﬂ\é (WHO 2005) .

DNADE A F ARIZ DWW T, B6C3F1~ 7 A (M) 1231 5DCA (3.2 g/L)
DT H EIOK % G35 T, HEOEIERODNAK Ve-myci&{s 1D A F /AL EA L
722 & (Taoetal. 2005) . £72, N-methyl-Nmnitrosourea A =3 =— K L7z
B6C3F1~ 7 % () 12817 H5DCA (25 mM) D445 E k#5705 AT
DNAF D5- A F -3 b 3 v DNIEEBEEAL ODNAHIZ AR TR L7122 & (Tao
et al. 1998) ENME SN TWD, & 512, B6C3F i~ = (iff) IZDCA (3.2 g/L)
DOFOKEE & AF A =2 (4.0, 8.0 glkg) DIRAHHE G % [FFHZIT > 723 BR T, A
FA =20, DCAIZ X HZDNAIK A F AL ZIhT ., EIA Y 72 0 O FFIEEER A 405
B LizZ &b, BRAICBTDIEATFIALOBEEM,ZRE LI2#ELH 5

(Pereira et al. 2004)

FECIEB6C3F1~ v A () 12317 H5DCA (300 mg/kgiA) O H#F S
BT, BEG6REMIA ’Hﬁﬂﬁﬁa{%fﬁﬂ@&r}ﬂﬂﬂﬁk B A—I—FF L T =
AU EEAOEEM (12K I B L~V E ClalfE) 23, 6H#F'aﬁf&&m2ﬂﬁ‘aﬁ
ﬁé IR O IR E R L & O'DNASHEIEr 23 4 B 7= 2 S . AR OTEML

I X0 AR OB A D L ANHEE I, EASINTZ A ~A~ﬁ%yF7:ﬁV

I XV IRE RS DNAS YW 24 U500 Lzm;cu\ & L7=# % (Hassoun
and Dey 2008) 3%V . LA b L ZANRIFRENANCBEIES B Al et bR S h
TW5,

F7/-. B6C3F1~vU A () 128175 DCA (0, 7.5, 15, 30 mg/kg KE/H)

XiEDCA & TCA L DiEEY (DCA+TCA (7.5+12.5, 15+25, 30+50 mg/kg

(RH/H) ) o 13 I REIRE 0 355508k T, AR B O BKAFRIIC, AT T

DA—R—F% 3y R = /L, JEEBRE{EL Y DNA fé@]tﬁmﬁémﬂ DCA

MM NEEY DK G TH O, HatFRIICABE TH o7 (p<0.05) ., IREWE

&G LIESG, el E CIEE &R % O DNA $HUIHNIZ ST DCA &U TCA

OMIMEA LD b REREEN L ORI Z LD, SEPKIPIZ Z 0 6 OB L
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1 T HZEETRBIVAIINERDAEELRHDHE L TS (Hassoun et al

2 2014) .

3

4 @ mESHERER

5 a. HREEOVEHER (SvF)

6 300 mg/kg IRELL EAHERE OG5 SN2 T v N TR 2RI TEN BN (1%

7 BB NMETE) BNAEHIL TS (Moser et al. 1999)

8

9 b. 8 XX 13:AMKIERERER (Sv ) (QFESMSHHR c. LR LHER)
10 F344 7 v b (M, 858 9~18 UL, 4 XITBEFALIER) M O'LE 7 v b (#,
11 KRE 9~18 L, ShF TBEFLIE®) (2B % DCA (0. 0.25, 1.25, 2.5 g/l :
12 LE 7 > k0, 23, 122, 220 mg/kg {K&/H, F344 7 =~ ~ 0, 18, 91, 167 mg/kg
13 (KE/H) @ 8 MK # 5Bk & O DCA (0, 0.2, 1, 2¢g/L:LE 7 v k 0. 17,
14 88. 192 mg/kg {AEH/H, F344 7~ k0, 16, 89, 173 mg/kg AH/H) ® 13 1
15 IOk G RBR13TThiv T,
16 8 M ORERTIL, (KA EKRGEED F344 7 v MIHITRE D, mHEM E&
17 RO LE 7 v NV F344 7 v NMIATERE . MEKOEIKTFRA LT,
18 13 EREOREBRTIX, WRHED T v S TIERABRSHNOBRITRE N, PHE
19 PLE#E#HO LE 7 v N R ONEHERGHEEO F344 7 v N THE O T 5 2
20 LIV, ZNBITEHERGHEDO F344 7 v P T bBHEICBIE SN, £7-.F344
21 7w M TIEER 2 BAEB O T, L HHE Y KEEE L ORIEOH LT (foot
22 splay OIN) NA BT, WSRO EH &R G-HETITIRER, Aotie & OE LI
23 HOHENZ SN (Moser et al. 1999),
24 EPA 13 8 HHH#RERIZF 1T 5 F344 7 » @ LOAEL % 18 mg/kg KH/H & L,
25 IWONZLE Z v F® LOAEL % 122 mg/kg (K8/H & L, X O*NOAEL % 23 mg/kg
26 RE/HE L, £/, 13 BRERERICKIT S F344 7 v @ LOAEL % 16 mg/kg
27 {KE/H & L, WONZ LE 7 v b @ LOAEL % 17 mg/kg (KH/H & LT\W5%, F344
28 7 v MILE 7 v b X0 SRS BELEZROEBIINE T v h LY R0«
29 ZMEREWE D TH-7- (EPA 2003, 2005),
30
31 c. IMAMBHEORERER (v b)) (QHEAMEEMERRK I LELCER)
32 SD 7~ b (MERE, £-85-8E 10 PT) 123315 5 DCA (0. 125, 500, 2,000 mg/kg
33 RE/H) @ 3 HH &R OG- R T,
34 FrpdEERIE, BB OSER CTH -7z, BEEREOMERET »~ - DKM
35 OV TR VA B EARRHE D Z2 JaZE PRI BT SN DR AN bz (K
36 B Je OV NI 2 B o T 38 AR 1 IR & B GRET 60%., T HEK OV HER S
37 1% 100%) (Katz et al. 1981),
38 WHO (&, JEgsEE~OEEL PHOREENA LT 1256 mgkg RE/H (5
39 KAE) 2488 o LOAEL & LC\% (WHO 2005),
40
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d.9oaﬁﬁnﬁ5ﬁﬁ(42)«Di%ﬁﬁﬁﬁﬁetﬂuﬁﬁ)

E— VK (MERE, S 5-8F 5 80) (28175 DCA (0, 12.5, 39.5, 72 mg/kg
WEH)@905%&D&5ﬁﬁﬁﬁbﬂtoD&%i?7?/ﬁ7tw%%m
THEE LT,

72 mg/kg RE/H & 5HE T, MRS K OMZ IR O BRI 8 0 H AL, 12.5
mg/kg KE/H UL EORET, KN OVNMECTOREMEFZR L TH D A E A1
KA (BEYOER) OFRE DZEaE NI bz,

HH OIT. R ARG RE O I T RN D A BERRAE D 22 PSS N I 5T
WA, NOAEL - b v/ & LT 5 (Cicmanec et al. 1991),

(%)

7 v hOY 2T RO HR R ET A2 1~20 mM @ DCA 2 12 HigE L7-
in vitro FER IZHB W THEIRFD OR[N I = U MDD =2 —a o0
U T DALFHEENALILDS Z G, DCA T X 5 KM R ~D T

BILIZ U VEEEY X EORWRILEORGEZRE L TWHHE S H
% (Felitsyn et al. 2007),

® RESHERAR

a. 28 HEifES#EHER (YO X)

B6C3F:~ 7 2 (#ff) (281525 DCA (125, 250, 500, 1,000, 2,000 mg/L)
® 28 A MK LR THON T,

JH EE 8 D F EAR A7 00 72 30 K OSEIR AR I EREL O AR T DA O BT FLIXIE & A
EHR BT, B Y URMEKICHT A0 srm7 ) > M (IgM) ke, 18
i~ a7 7 —UOIEM, 75 2 70 % 7 —MuiEES I3 5 BE R T
I IR T,

EFH DI, KOWERIED E U TEEKFIZAEL S DCAICE F2RESIND
BE. ERITITFEREEM TIZARWEEbNS & LTS (NTP 2002),

b. 12 BMAESEHR (YTVX)

B6C3F; ~ 7 A (M, &4 5-8F 6 L) (281F 5 DCA (0., 500 mg/L: 0, 92 mg/kg
RE/B) O 12 BEPOKE SRR TTHNT-,
RERECBWTHEEN ML (p<0.05). P ~DOIRE OEMNBlIE S
Nz, MigToRaE s a7 ) G (IgG) ®EIFHRERETHEIM LA, HEFEn
RAEBEEIAONT. AEREM (p<0.05) 1% IgGs DA THALNT-, =, &
HREEZBWIMEF YA b HA v R OERIER 2 1 =—fil%IK 7 (G-CSF) O
NI U7 GREHFIRAEZEL) 1T, FIRICB W T S—T il o Ry 2
Mt A "4y (¥ —uA%r (L) -4, IL-5, IL-10), f ¥ —T =12
VI~ JERIERHER 2 v = —JIIA - (GM-CSF) , KIEMEY A F WA > (IL-6,
IL-12, G-CSF) KOTrE0A VIRENAEIZHEM L7 (Cai et al. 2007),
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24
25
26
27
28
29
30
31

® 45 - REBHERR

a. H5E-HESHER (Sy M)

LE 7 v b (i, &858 19~21 ) (28175 DCA (B5— @R TliX 0, 900,
1,400, 1,900, 2,400 mg/kg (AH/H, OB TiX 0, 14, 140, 400 mg/kg
RE/H) O 6~15 H OO EGREBRN 2 BlfThil, &G THERO LI
7ot AR 18 1ITRT,

FHEMIZ OV T, 140 mg/kg RH/ B UL E OG-8 TH B 2R (RIS & OV
lige, PN, Mg ORE AR, 400 mg/kg RE/ H LL_E O GHE TR O E B o 1Y
. 1,400 mg/kg AR/ H UL ERERE TR ZRBD b, & 5B T
HEOHI (p<0.05) 237D Hiviz, 900 mg/kg (AE/H LA EOFERET—EY 7
D ZE RGBSR OHINAS, 2,400 mg/kg RE/H 5T 472 0 A7FIR IR K
DD RO BTz, TIRER, —ME4 72 0 SR K OVE R BIFE S RIC A RIEER
D HNIRN o T, BRI OKRE K OSEER I 400 mg/kg R/ H UL ERERE TR
L7, 140 mg/kg (RE/H DL B GEECHGHME WIRAEZR, IRE) ORFIEZN,
400 mg/kg AH/ A UL EFRGHETOBOAE (LEFFREXE) 25, 1,400 mgkg &
/B UL B GRECHER TS A REKFICHEIM L7 (Smith et al. 1992 ; EPA
2003 LV 51H),

EPA O WHO Tix, 216 0RERICEIT 5 NOAEL % . HEW L O34 H
PEONTIUZONT Y 14 mgkg KEH/H & LTW5DH, ZiUE, 140 mgkg R/
H (LOAEL) THREMICIREHMING] L ONgalEiR, 6 VeSO Rk o A7 18 D 1
MARB BN LIS b0 THS (EPA 2003, WHO 2005),

x18 Sv FEBEREESEHR

B 5 BEWY) @A)
2,400 mg/kg (A H/H — g7 0 EF RO
1,400 mg/kg R/ A | LT SRR AT OGN
DLk
900 mg/kg KHE/H — —IEY 7 0 E IR IMR R DN
PLE
400 mg/kg RE/H | B K O o> mE 850 REE K OVBEE R O DR O F7TE O 1
Lk Jill
140 mg/kg RE/H | (KEBEINME], AP, Bl KL | WA RIREME R, IRE) OFEO
Vi OV D K BN
14 mg/kg K/ H TR L BT AR L

b. REBMHHEER (Sv )

SD 7~ b (M, XFREEE 19 PC, #5820 JT) (28175 DCA (0. 300 mg/kg
KE/H) OIEYE 6~15 H O5EfliR O & 53R Thivz, 80 bz A
Z 19 ITRT,

DCA#&EIZX Y, —fE47= 0 ORRIREITHD LTz (p<0.05), E5HOIKRIE
12, WERIZ X 2 E CIRIBOFIZA DI o T2, —IEY4 720 OKEEKZ D
ARER DO, BEFLFMEINED L2 (p<0.05), L2 L. JBIEOTEOREN mifE Tk
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

e AL RERO R 2 M 1E L7256, SR E OZRIIA LT, EALFEREIC
WTH, BIRAETHET D LR L OERIIA LN L 2otz

FHF DX OREFBESNT DCA BFFRICIBIR OIRORELLET D0 E 5 D
IZBHRE T2, SR LTS (Warren et al. 2006)

=19 Sv b RAESMHHR
BHHE HEW) 7
300 mg/kg A/ H R
— 2720 DK AR K OMRER D i fE ., e FLISI R o )

c. 4HMEOVEHER (v F)

SD 7 v b (Hf, #BGHE8PL) (28175 DCA (0, 18, 54, 160, 480, 1,440
mg/kg KE/H) O 14 AR OEGRBEN TOI, FEGRETHRD bz
At %2 20 127”7,

480 mg/kg {RHE/H LA B GRE TR EAEBEORUD IE T OFE L O R 0%
TR Hil=, 160 mg/kg K/ H UL EOF GHE TR EIRE N OO
D AR TR O, K TR R LK ONEENE T OEIG ORI R A BT, 54
mg/kg KE/H U EOBSRETHRBEOENL, BAOERKER DD bl

(Linder 1997),

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

£20 Sv k14 HRESMSEEHR
BGHE i
480 mg/kg RE/HLLE | R BRI, R 7O O R O A
160 mg/kg (KE/HELE | KB EINEANOR 50D, &R 75,
W TIRERE  EBNR T OFIE WD

54 mg/kg KH/A UL 1 PR DL, BRI OFRRIKTE K
18 mg/kg {AH/H BT R L

d. 10:@M®RFAEORESRER (Sv k)

LE 7 v b (., %% 5-8F 18~19 L) (231F % DCA (0. 31.25. 62.5, 125 mg/kg
(RE/H) @ 10 BRTREIRE 0BG RBR N ThN T, KGR TR bz s
HA#R 21 1T,

R &L BB GHECREND . B - RO AR o B 8 K OV gt ot B & oD H N
N, P GRECHTIRA ST B E O, R RR & O B AR ot 5 5 oo e
(p<0.05) WA LTz, FHEL LG CEENE O LEOHD (p<0.05) .
K OEEME~ORE GRS, BEARMESE)  HBE RO FIRE OB YO
FEENL LN, mAERGRE IR EANE: R, %) =2, HHEM
RTEEHIMGBE SN, BEMARICES XA DN o T, ERITEHER

HEHTIKTFLELOD, HEtFAEZIZZe) > 7= (Toth et al. 1992),
EPA Tld, BEIRNK OER RO EEZ T NHE F RO EIC K-S X
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31.25 mg/kg A/ H # AR D LOAEL & LTW\W5% (EPA2003),

£21 Sv b+ 10 EMHEREFEHER

e hiE i3

125 mg/kg < #/H AISZRR - FEEED HERAD, FEROMA HERN, SRR
T BEERL)

62.5 mg/kg (KE/HLLE PR

R - BB O FE ek RN, Pl e B BN

HEE RO . BT OEEME~DOFE K RO
1 EEER R . R

31.25 mg/kg RH/H LA L | FFHEFR G EE SN, GBI S OB R oD ife e H H i)

e. ILAMMHEORERR (Sv ) (QEAMSHHERI LRALCHER)

SD 7 v b (M, 2858 10 PT) 1235175 DCA (0, 125, 500, 2,000 mg/kg
(KE/H) @ 3 2 HIEsRGIRE O & G BR A Tz, &G TR b -k
AT L& R 22 1R,

500 mg/kg AE/H DL EORGREFEORGHAE LRI ZENE K OA IR B o 2381
£23F, 2,000 mg/kg RH/ H & G5-#E O TR FREN 2 BTz, 2,000 mg/kg
(KEE/ H G REO—EOMETIL, 5 B OEE % O ER OFA K O AL
ISR B VT, MED AFEAR R (JPEE, 11 K OFLIR) ~DO BT A Hiv/e o 7= (Katz
et al. 1981),

F22 v +IMARBIRESIEHAR

B5HE i3
2,000 mg/kg R E/H BN HE (B v )
500 mg/kg R/ H LA E KB ORE LR OZENE, & R BRI K
125 mg/kg K&/ H BT AR L

f. 13:AMEFEORERER (1 X)

v — 27 VR (WERE, #55-8E 3~480) 123175 DCA (0, 50, 75, 100 mg/kg
RE/H) @ 13 A& 0GR T o, FG-H TR bivlomMaT
RAaF 23177,

G REORECTRISL IR O ZEME M OFEI DAL (s LR OEME, 945 4 v el
fa D ZEfaZe o VE TR EMIEOERK) NBIE I, ZNHICHOWTEE LITH
IR R TH o728 LTV 5, 5 MO REMM%, M 1 SEORINARIZIE
WAL L, BT ERE OB EROFANA LT (Katz et al. 1981),

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

®23 A X 13 BRERMEFERER

b iia i3
50 mg/kg ARE/ALL L | BISEAROZENE, FFROL WLEOLEW, 79471 v
MR D ZERAZENE, Al A EH e O T AkK)
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(5%E)

invitro ORBRE LT, %k 8 Hd CD-1 ~ 7 A% 4iH L DCA (11,000 uM)
12 1, 3., 6, 26 BEfIREE L7230k T, 6 KEEILL EIRGFERE CIMDERE R T (88
OFFRE PASHIL . BRI OIRTEAL, THER S ORI, RO LIRO B F ) 73
BT LT (p<0.05) & QWAL OEENR 9.5 HO SD 7 v MRZHH L 48
WREMNGEEE L7238z Tl 2,600 M DL ERREERE CAZs g in L7z (3 HILL L)
1E7, BB R OREAD, MRREORASIIES ., BEORERBIEENBILE SN L ORE
Nd 5 (Andrew et al. 2004, Hunter et al. 2006),

@ EBEEMHHER

DCA @ invitro & OV in vivo iS22 3 24 R 25 1”7,

WHO X DCA OBLEFEMHIZHOWT fima 32 LT LT,
—7J7. TARC 1Z DCA iZ2W\W T Tinvitro X OV in vivo TiEfGEERH 0 | B ME
AP AT ICEHE ST A0 Ly, ELTEY, ACGIH & IDCA (Z55\\A&
HIEMERH D] & LTS, EPAIT 72 & 3B ABERINRH S NS5 in
vivo BEFZ L ~L D DCA 11EmEMEEZA L 200 LIve W EHERIT B DR %Y L&
25, L VIKHE CELEHERH DN E I NI ARHTH D | Eibim L T\ 5 (ACGIH
2005, TIARC 2004. EPA 2003, WHO 2005),

F o, EWKOHERERI R O BRSO D AMEIZ DN TO L B 2 —i@m 3T,
DCA OERIFMHEIZERE TORLLINDETHNEDTH Y TN A EE 2% E 21
STWeWnWEEbh b & s S Tvd (Richardson et al. 2007),

a. /n vitrosEx

Salmonella typhimurium % i\ 72 18 07 28 IR A8 SLRER CIRIG MRS IR & B2 M RN R
ELTEY, \ER2mRERNG LR TRV, HIEZ AV 7-8%% o DNA HER
B CIXBEMETd 508, BEEMIN A iV 72 DNA #15#R 5 (= 2 v b7 v+, DNA
HOIWER) TIHRBEETH D, v T R Y oEME T o2 BRMERER RS B Iz
MOWE EFFWEEOWRENH Y — BN, Fr A =— AL ZX X —FJIHH
KAtk (CHO) sl z vz iR BE R B IIEECh 5,

324 DCA®D /in vitroBicE=MHRERGER (EPA 2003 20 %E)

Bk O FEE kG B = EHLL . BATH
(4 #r) Rt Rt
A | IR
JFEAEY
DNA #8533 | S. typhimurium + — 58.5 ug/mL Ono et al. 1991
5 TA1535
(umu #AfHR)
E. coli — + 500 pg/mL Giller et al. 1997
PQ37 (SOS #Bx)

28
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A7 v7 77— | E.coli + + 2,500 pg/mL DeMarini et al. 1994
i kiR WP2
IR 2R B | S, typhimurium — — 31,000 pg/mL Waskell, 1978
A TS24 . TA2332 .
TA1950
S. typhimurium — — Fox et al. 1996
TA100 Herbert et al. 1980
Matsuda et al. 1991
+ + 1 ug/mL DeMarini et al. 1994
Giller et al. 1997
100~7,500 pg/mL | Kargalioglu et al.
2002
— + NTP 2007
S. typhimurium — — Fox et al. 1996
TA1535 Herbert et al. 1980
— + NTP 2007
S. typhimurium — — Fox et al. 1996
TA1537. TA1538 Herbert et al. 1980
S. typhimurium — — Fox et al. 1996
TA98 NTP 2007
+ + 1~10 pg/plate Herbert et al. 1980
— + Kargalioglu et al.
2002
S. typhimurium — + Kargalioglu et al.
RSJ100 2002
E. coli — — Fox et al. 1996
WP2uvrA
2EAEY
DNA $H 81 Wr | ~ o ZfFHER No data — Chang et al. 1992
kiR AN —
v kU NEERR —
DNA # 53 | CHO iz No data — Plewa et al. 2002
B (X v
7 vkA)
~ AV T | =AY oNE - - Fox et al. 1996
+—~ kR i L5178Y/TK+/-
~ A7 | =X X EM | No data + ZEIRIE H Harrington-Brock et
o+ —~ R fia L5178Y/TK+/- + Je (K 5% (800 | al. 1998
mg/mL)
— /NEZRR T
et (R F | CHO fllfa — — Fox et al. 1996
BR
+ PR — BB £ 55V

b. /n vivoiRE&

~ U AR A W/ MR Tl s RO 3.5 g/, 9 H &5 THHL Y
MRA BTN, 28 HREEEG TIXRMETH 72, FRFIITbzaxy v 7 vt
A TI% 28 HRE#& G- T4 DNA BEMIIMRE S7e 7= (Fuscoe et al. 1996),
Fox 512Xk 57 v MEHW/MEEARIZEMETH 72 (Fox et al. 1996), F7-.
NTP CT%Efi Sh7- Tg. AC v 7 A (v-Hras) MO pb3 KA~ T R EETe~ T A
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11
12
13
14
15
16
17
18
19
20
21
22

IR T O S mE SN TWD (NTP 2007), ~ 7 AXIiET7 v &MV
DNA &R T, Bk, BEEOMK T A5 RN RE ST 5,

Big Blue N7 U AV x=v 7 ~UZAOFHIAIZIEIT 5B 152828 Bl ©
. EHED 3.5 g/L. 60 HF#& 5T 2 FIEEDHEMBA LI TNDMN, 48
& O 10 #E#EE CliEt:cdh -7 (Leavitt et al. 1997, EPA 2003).

525 DCA®D /n vivoiEicEHRERIER (EPA 2003 20 %)

ﬁﬁgﬁﬁ bSE Y SEES B, BATH
/N ERER ~ U A CRAH L) + (38.5g/L, 9 HMEKAE) | Fuscoe et al. 1996
— (3.5g/L. 28 HR#K#ES)
v b (CEHE) — Fox et al. 1996
Tg AC ~IEA~ U R | — (26 WRRLHE . BokEE) | NTP 2007
(M)
R iR 1 BR
p53 (/) ~ v A (MEHE) | — (26 BREIEKES)
R iR 1 BR
B6C3F1~ v & (MR | — (M5 3 2 HEKES)
SR ifn 4% i Bk
DNA {5 | ~ 7 AHImER — (3.5 g/L.. 28 HIHfKAKES) | Fuscoe et al. 1996
(2 Xy b7y | =7 A&, g, B, | — Chang et al. 1992
tA) + T FEN bR
7 v bl
~ 7 A Tk + Nelson and Bull
7 v bl + 1988
Nelson et al. 1989
BIGFRERER | F T oAV 2=y 7~ | + (85g/L, 60 BBHMKES) | Leavitt et al. 1997
AR 7 A (Big Blue) ffli& | — (8.5 g/L. 4 - 10 K
5)
— (1.0 g/L, 4-10 - 60 Lk
KEEH)

+ o BtE. — e = B0

(3) Er~ADOEE

DCA FHAEET > F— A BRI M OFIEME SR IUAE O B3 O R3E L L CTf
HAEntns,

R T > R—Y ADIEE AR T DCA (25~50 mg/kg KE/H) ZHKE 5
R, BA IR G- SN2 MW T, EFRER (FBE O 50%) . miEy
72 (BFEH IR 6 20 A UINIZSEAICAIE) REFHRRES (3 fl) 234 b hie—Ei,
DCA (25~75 mg/kg (KE/H) =50 ABROBEG SN2 RKEALBT v F—2 &
DOF-EbIZ, MIEFTOT I 7 BEEBEEFR O (2 %) 23257z (Stacpoole et
al. 1998a, 1998b).
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Fo ERMHBT > F— AOHBFE 8 412 DCA (12.5 mg/kg/12 FFH) % V%)
12.4 4F (10.0~14.84F) RO LHE LI 2 A 34 DOBEZEO FRITERZEb RN
JE HA R 7 BESE AR OB E DIR T 23 A4 H 472 (Abdelmalak et al. 2013),

B R IPS X s IR IUE ORI B )¢ DCA (3~4 g/H : (K 70 kg Z{ET 5 & 43
~57 mg/kg (RHE/HFEY) % 6~7 HEROFE SN EEO—HIZ, BOEEE
. ZEERIFEEO A ERIK T, MEFOABLOT 7 =0l mfEa v 27
0 — UEOE T, JREEHEN DI A ONZ Z U I R PRERE O BN AS A & d1 72 73,
JERIT RIS AT T dh - 7= (Stacpoole et al. 1978),

EEIMAEDIRFE D 7= DCA (50 mg/kg RE/H) % 1EMHKE S, ED®%BIO
FERNOFHIZG W BR 2 =N a VAT a— ) UEREEIN L7 7- O FE DCA #4531
52 Lol 21 BMEORERREN & 5, BEIL 16 WRIZUEORED > & %
F A, FERECTHLOIEODOT Nl 1R T ., RIS O T XIZERE LT
AR BED VKT GEALA) CERE) 23, £7o, MBI KX 2METEDOHADH
PR 22 b e OV 2 S S B A AR DB R B 7R R B DB IE 358 D B LTz, ZauH DOl
E2 SAVTORAEAR R IR R (3K IR 6 22 H %1213 L= (Stacpoole et al. 1979),

728, WHO TIZ, bt b TOMZEITRREATH2BREZHRIILTCNDT-
D AEEE/ R b MEM TO AL HIWT A I3 T E LTV A (WHO 2005),

FEDREROAFSE & L ClE, A3243G BIn AR %EZH9 %5 MELAS (X b= R
U7 HE, IE, FLEET > R— A B2 ERFE1E) B3 30 4412 DCA (25 mg/kg
(KE/H) Z 3ERROHREG LI-EEAL _EBSEHR 77 B RS IBASZERER T, R
e (VOB AR Sl O m 7 2 F O MR S E M TR B2 ORI E R M O
BDEAL) DAL EOHmYE (Kaufmann et al. 2006) ., e KMEFHEET > K—
ADFEL Extg & LB (Stacpoole et al. 2006, 2008) %13 5,

F 7o, ERMEOEMEIEE SR 15 412 DCA (4~12.5 mg/kg/12 Bi[i) Z 5k 1
o4 @lE 1Y A7V LT, 755 H (26~312 H) ok h Lzl Z
A, BHl eI EER RS 8 A1, DCA ICEKRT A etk b 2 HHEREL L LT JEH .
MEARIE ], TR E R OB AR EE N A b, 205 B RNk
ENRHOITZ 2 4102 B KT EBN R 2 (D72 W B KON F e DR L H
R E U B T E O SRR RS (VL — R 1) RS, HEARTO
EICHEERB I A LN ol 24D 9 HD 1 413 DCA O A L,
TN F o (PLCTANARK) BREST S Z L CERAERICEE L SRS
TV % (Dunbar et al. 2014)

AFEFFMEIZOWTIEL, DCA 25 afiRk N U g A2 2K 5RO
KIRFE N HARHMARESCFEN TOREZICKITTEZEBICOWVWTHREZE AR & o
R— MR D D, [RIT. KET U VIO =0 DKAF S D> K OHAR %%
TV B HIURIZ 1998 4F 1 A ~2003 4F 3 A IZJEE L TW R b oA KLY
FETHR I 48,119 BC, MRFE EIT /KRR X 5 1998~2002 D HITEME N & #
EINTz, EEEINC 8 ng/L LI ED DCA Z2&Te/KE2ER L TW =/ W T,
T ERNFERIEO Y 27 B3R L (Fy Xt 1.28 ;5 95%/EHE XM 1.08~1.51).
IR 3T~40 DV 27 Nigg K T > 7= (v XL 1.27; 95% (5K [E 1.02~1.59)
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

ZDORERINBEE H1X, DCAIZ LD IR IRBE~DREO I3 37~40 # T
HDHZENRBEINDELTWD (Hinckley et al. 2005), /KOIEEREIEWIZ L5
WREE & ATEEME O BEICOW T O®R AR X afk— MIEIKE~Y T2 —F2 v
INOHAIRIZOWT BT T 523, DCA OB (¥ 15 pg/L. ik 24 pg/L)
& HAERMAE, EIRWIM &K OFPE & ORICEEE XA LTV (Wright et al.
2004),

HFEDALZ YA NRZATT Do HHUBIC, 1999~2001 FDfH], D72 <
COHITE 5 WA ETHEATEY ., F2THELE 112 I OERAZHA L 398
Bl (BEVEZE) OREBRZ RS, JERXRF N ThIL, 2D ORELIC
ﬁ&@ﬂ&%f@ﬁbki’?m%ﬁo TATENCOWTEETOA X B :~75>%ﬁmé
Ni-. AILKEZE > TV REBIZHOWTIZZF DO HUIE O KEKY 7L A2 IUE L
DCA 5 ~DigiE B4 HEE Ltrf*% JEB], xR E 12 10% LA ERFEEDOKEIT L
T 30 pg/L #4825 DCA ICIEE ST\, BYRT ¢ v 7 BRIV CH
XHEMRE (> X)) | 5%%%@2[:?‘?%& U7 0, o A BR A O A Sl fa i g
23 1.99 (95%[E5HEIX ] 1.056~3.76) THPEY A7 L OEFHENA LN, T
MR U a2 Z NG THIET D & EREE A 1.45(95%(E 1 X M 0.72~2.91)
L7 BEIXA LN o 7- (King et al. 2005),

2. EFFHEIFOFM (& 26-1. 26-2)

(1) EFRNATFRBES (IARC)

TN—72B : & MK LU TRBAMEDAREMEN S 5,

IARCIE, DCAITFEEBRENW) CTO+ 7370380 ADFEHL (sufficient evidence) 75 &
HRE NTORBAT —ZIIAR+mTHDHE LTS (TARC 2004),

iﬁk‘ IARCIZ1995FE DI R TIX B h~DIER AMD 3 725 ELAE L TU R
WL 7 =73 (B MR DB AMEIZOWTHIATE 220)) & LTV,
2002$ IDCADT—H DRELEZITV, Z—72BIcthdiz, HLWTF—H L& L
T. ¥ A (DeAngelo et al. 1999, Pereira 1996, Bull et al. 2002, Schroeder et al.
1997) K7 > I (DeAngelo et al. 1996) % U2 UK G308 THIEE 23788 &
iz Z Enftdiaini g (TARC 2004)

(2) FAO/WHO ERIE& &R BMMBFFIREE (JECFA)
Al 72 L

(3) WHO R /KKEHA FS A4 O RUBACE (WHO 2005, 2008, 2011)

WHO fEVKKE T A KT A /@&Tﬂﬂ@iﬂg IEUTFO LB TH D,

DCA ®7 v h IO~ T A TORNANEIIZEOMIE TR I N TV D, EiniE
PEIZOWTIL, BRIEAE T, %ftlﬂ“ T — 2P ARTEEBEZBND,
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D~ o A COREERAEMEICEET 57 —4 (DeAngelo et al. 1999) %, DCA
DFNAV AT OFEZIZHEMNT 5, DCA (0, 8, 84, 168, 315, 429 mg/kg {KE/
H) |2 2 4E[gE S -k B6C3FL ~ 7 2 DT HaE & O IED 2 EPA D~
F~v—27 R—AY 7 b7 =7 (version 1.3.1) |24 TiE®H T BMDL1o ZHE L, %
LB T V&2 W CHEI &= SFIZ. 0.0075 (mg/kg (KHEH/H)1 TH 5,

(&%)

bt hOKER 60 kg, 1 HOBUKEEZ 2 L SETH &, @BRIAERNPAY A7
25 104, 105, 106 DFEOHEIKT O DCA X, T 400, 40, 4 pg/L
ThHDdD, HA RKTA MEIE. 105 @BEIFER ALY A7 IZxET 5 40 pg/L T 5, L
23U, KA L7-834. DCA % 40 pg/L RilCHERF+5 2 L3 T
B bbb, A RTA4 EIXEERIC 50 pg/Ll L35,

(4) XERERET $HE) RVEHR AT L (EPA/IRIS)  (EPA 2003)

EPA /IRISTiZ%, (L WE O %4, TDUICARYS T 58 ORD & L CEMEIER N
IMEDIEREZTRME L T D, Flz, b —FH T, BRAEEIZONT, BRAMLD
HIZOWTOFERERME L, HEIISU T, BROBBEIZELD U 2 72OV TOFEHR
EIEMAE LTV D,

@ #&ORfD
bl S 7 A A FfRE (UF) (EERE ZHRM &
(MF) (RfD)
L NIV NI [ YE N NOAEL: 7L 3,000 1 4Xx103
A X HAMERR OB LOAEL : 12,5 (10X3%X10X3 mg/kg R E/
(Cicmanec et al. 1991) mg/kg RE/H X3) ** H

ZORBRT — AN E R T v — 7 R—R3EE O TON L7z RIE NOAEL/LOAEL 5% AW 7=/0471 & 0 5 fEhE
BENEEZ BT,
fE R ZE 10 X fliZE: SX LOAEL fEH: 10X AEL W WO T — 4 3X 7 — X X—ARKE: 3
ORI IS TYVA v EN#EY Ry RRA V FEAWTWA D, [l EEV, LaxLe b A XORHE
U LT — 21372 <, EdmERBLEMIZ LD 0RO L D ODWETEHENL STV,
WSO REMETIZ 2 ZDOENG, T—F_X—ADEEEITHFEE L EX b5, XY RID OfF@EMETH
HETHD,

@ HMNAM
a. ENRAMELE
EPAIZ.DCANRENAME TCHLHZ L ZmT b hOT—ZITRNE LTS,
L2 L., K OOEREFEIZIB VT DCA BNENAME TH D Lm0 5
DIZH3 5D B 5, Wi~ D AR OHEZ ~ M2 D R B E & OVHHE A
s DIABEIIHFGHFRICAETHY . HEKEFENTH D, 7y FER TR
FUNT A R I SO I B g ~ OB AT 08 TAE S 5 KRB o 28 B R e 3
(LFCA : LIRIZE kST hyperplastic nodules & FEIZILTWZATR) 238800
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L7ce B2, UTDO LD RIGFHmDEH 5,

(a) AMEDONWL D OFRERICENT, BELZREOHE THMEERS B LT

BHNTND,

(b) 2 HOEMW) TIEGITERGEALA—E L T\ 5D,

(c) M DFRABE & EA Y 72 0 OIS A MBI H &SRR H 5 2 & &

R I RFEILDN B D
(d) FFAmAcSE (SN2 D TR MR 22 O ZRR R TR 0 & . IS & )N E D

JFAIRE RN B RAE L TV D EHERIS N 9, /EREFER—2ThHZ LaX

FrT e/ — 2 D320,

L7223->T, DCAIZE MIXLTENAMENRSH U Z S 72'E (likely to be a
carcinogen in humans) THh5 & LT 5,

723, EPA IE, 1996 42 DCA OFNBNAMDFHMLOEAHDIFITONTD L E
2—%NE L, TOVLE2—Tik, EPA DRENAMEHE Y 2 7 SHEifeEF (1986)
2PV, DCA%Z 7 Vv—7"B2 (B MIXLTEBZELIEBRAMEH D) ITHFHLT
(EPA 2003),

b. EOREICEZVURHEE

EPA i%. DCA[CX2@REZENAY AT %, N F~v—07 R—RIETLEEE
T & WTH L7 BMDLio 7 b EARIMEIEIC L 0 HEE Lo, F&E-RSFHm
I% DeAngelo % (1999) (2 X %k B6C3F1 ~ 7 A DE/K GBI 1T 2 IR
JE K O O F SR E T — X IS & fTbiiz, 2 OFE. fed A= RO
REIZED ST ZOHOT — 2 %2R L. TOMOHAREIZONTIEY T A
OF G R, B ML TEEFNICE LW E AT HE2RHHE L THY
oo ZORMR, UHEHTIHE 1 kg Y72V 1 mg OFIRTAIEICDE Y KA
B LTI Z OB L CORANAEL DY 227 (B0 SF, &0 95%1E
FEFRAR CET) 1320.05 Lo 7z,

COMEICESE, RAKEEY 70 kg, —HOBKEZ 2L S{E LT, flERK
2=y N R (YEWEE 1 LYY 1 pg 0K & EEICH =0 EET
HEXDOBEFENAD)AY) ZRELIZEZA, 1.4X106 L7205, £72, Z0O
EICESE BRLZE X EDORNPAT AT LryL b BECEK R DR %
B+ 2oE, TROXLIITRD,

- #0 SF:  0.05/ (mg/kg &RH/H)

s Bk = R U 227 ¢ 1.4X106/ (ug/L)

BED)RAI LANIIVIZEITHEFHKPEE (95% LFREE)
A7 L~yL N=358
10+ (1,10,000) 70 ug/L

5 JFE3L “apparent development of tumors from more than one hepatic cell line” & ¥ Z iR,
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105 (1,,100,000) 7.0 pg/L
10¢ (1,,1,000,000) 0.7 png/L

(5) BEFEA

BRENCBIT 2 KERMED RE L OBOFMOMEIILL TO LB ThD (BAE
FEE 2003),

1995 4ED TARC OFEITid, DCAIZZLV—73 (b REDBAMWE L LTHE
TX72W) ICHEINTWD, Pk 10 FOAIRRER #S KB R /K E & B
ZEL Ol Tl DeAngelo & (1996) DOHFFEIZEE-SUNT, AFHINES K OVTHM g
DA RN A2 AR . FFFEA A NOAEL (% 3.6 mg/kg RE/H . HEFEIRE
% 1,000 (%ﬁﬁ#&oﬁéﬁaﬁ% I LT 100, FEBAMEDFTREMEIZOWT 10) & L.
TDI i 0.0036 mg/kg KE/H & B E Jiiz,

Z D%, DeAngelo HIZL»> T, HEHERZHESCL T, HFRESAMEO HEKS
P2t Lol e s ivle (1999), il ks &, #E B6C3Fi~v A2 (H&ED
E1Z 46~88 L) |2, ok DCA % 0, 0.05, 0.5, 1.0, 2.0, 3.5 g/L DR (K
0. 8. 84, 168, 315, 429 mg/kg AH/H) T 90~100 HMH 5 2. NSO EEMN
28 1.0 g/l L EORHZBWTHEICRD b, ZORERITIZFAEN., T1% (168
mg/kg (AE/ARE) . 95% (315 mg/kg (KEH/HHE) . 100% (429 mg/kg K/ HFf)
Thole, BERT & OFEOEITEE G CHEERMAVICAERIZHEML, 0¥
L0, 8, 84, 168, 315, 429 mg/kg {KEH/H TEIZE4 0.28, 0.68, 1.29, 2.47,
2.90 Thotz, £72. HIEDO L F %2 Y — A OBGEIIIEE R G & 1ZER A 20 &
EZ BN, ZORBRICE WL T TR AT D NOAEL 1315 5Ty,

IR, BNWANMEA =X L E LT, Bl HEEEOBEGIZOWT, ﬁﬁﬁf
T3 RN ERE S LTV WS BARNISE > ol 21T 2 Bl b 4/:%@7
EVER DD EAE L CTRHMMEDHEE AT H 2 & DU TH DL EE R %zné

L7273 > T, DeAngelo & (1999) D2, X0 HEMEMIT 2179 Ol L
TWHEEZLBN, ZOHEITHKS 105 BB Y A7 (24T 5 VSD 1% 1.43
ng/kg (KEH/H LEESIND,

RES50kg Dt 231 H 2LEKTe & RET 5 & FHfEIX 0.04 mg/L (=0.03575
mg/L) EEIEIND,
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< 26-1 EPAIZ& % DCA O TDIERIC &K B 1) R &

FRHL NOAEL LOAEL Ny TDI
(mg/kg REH/H) (ng/kg IKE/H)
EPA/IRIS A X® 90 HREEAO#KL — 12.5 UF:3,000 4
(2003) B (Cicmanec et al. 10({A f4 #2) X 3(F
1991) [ZHIT DK, K ) X 10(LOAEL
Jibd A leR D3 22 ) X 3UEIEL b

HORBROT — X
)X 3 (F—%

)

F 26-2 ETILIMEEIZK DBEIRILA ) XY DOFE=HEHE
VA7 L~yL BE (ug/L) | HE (ug/kg RE/H)

WHO/DWGL
% 4 bR (2011)

~ U ZADHK#EL (DeAngelo

etal. 1999) (Z351) B HED TR 105 40 1.3°
¥} OV
EPA/IRIS (2003)
~ U ZADHKEEE (DeAngelo 104 (1,710,000) 70
etal. 1999) (2B HHEQHTHIIE | 105 (1,7100,000) 7.0
R ORI 106 (1,71,000,000) 0.7
K37k (2003)
~ 17 A (DeAngelo etal. 1999) (2 105 40 1.4b
B DLHHEDA

a FR AR 60kg, 1 HOfKEZ 2L & L. SF : 7.50X 103/ (mg/kg A&/ H)H 5 HEE2HFH,
b R NAH 50kg, 1 HOMUKEZ 2L & ARE,

3. BEKHR
| AR 242-4EEE O KGEFEEHC 351 D DCA OAADIRIREL (% 27) 7D, %
B M AU 51 B BRI T A% &L FKICI W TR, AGE KB ZLYERE (0.04
mg/L) © 8030%#%#~9040%LAED TS 12 ffT o 7273, 1E L A 8 10%L
T (240248/291288 #is) ThHh-o7=,
F 7o, FAKITBW T, [FIERIZ 90100% i 10090% L KO T Hs 21 fEiTdh - 7=
ML AFEA LN 10%LL T (4;4364,664/5:8045,991 M) Th -7z,
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1 & 21 KEKTOREIKE (BARKERHS= 201209)
FEEEIC R D A &
p 90%
K el 10% |20% | 30% | 40% | 50% | 60% | 70% | 80% | &%
N At ;m‘: 10% |l |l | BB | R | KB | B | B | B | ~ | 100%
s | BT |z | x| = | = | = | = | = | 100 i
Ji e 20% |30% | 40% | 50% | 60% | 70% | 80% | 90% | %k
7k I‘J‘F I‘J‘F I‘J‘F I‘J‘F I‘I‘F I‘J‘F I‘J‘F I‘I‘F :,\:
F 0.004 | ~ ~ ~ ~ ~ ~ ~ ~ ~
i (mg/ | 0.008 | 0.012 | 0.016 | 0.020 | 0.024 | 0.028 | 0.032 | 0.036 | 0.040 | 0.041
D . L) (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/ | (mg/L
) HRE ) || || ||| D | D]|)r
288 | 248
EXLN 291 | 240| 3239 6 2 01 02 0 0 01 0 0
Fik 7475 | 7475 0 0 0 0 0 0 0 0 0 0
5| & LA 1816 | 1816 0 0 0 0 0 0 0 0 0 0
| H Rk 6061 | 6061 0 0 0 0 0 0 0 0 0 0
136 96
Z Dl 139 88| 3239 6 2 01 02 0 0 01 0 0
4,664
5991 | 4436 | 839 | 289| 110
28 5;8040 6| 7989 | 3209 | 132 | 4363 | 2523 | 1013 | 815 12 12 10
1,106 | 585| 301| 119
FPK 1,051 | 551 | 273| 125 6456 | 1922 | 1110 25 47 0% 01 10
283 | 134
5 IR 281 | 128 | 7664 | 2935 | 1018 | 1413 96 7 38 0% 1 0
G 3,128 | 2,898 | 166
K| H Pk 3,101 | 2,818 | 193 | 4656 | 1121 | 211 2 10 10 10 0 0
1,450 | 1,028 | 291 95
Z ol 1361 | 933| 266| 102| 2537 | 817 35 1 0 0 0 0
2 (OFAR 242347 FEFAAAE )
3
4 1. BREELZENM
5 DCA 13, EBREWIcE T, RN AN L LT, I OREIRA~D NG
6 OLATWDHA, b NTIIAMBEMEICRET 2EFIEN H D5 H DD DCA IREiE & DB
7 EITABITULRY,
8 FEINANEZ DN TR, TG OFRAESERINN T » N RO~ 7 R8T 58O/
9 pEGEEEBCTAHALNTE, Flo, B~y R IET 508535 CiilaRIED
10 FAMERNNA SN, B FTORERNAICET LT —Z TR0, EREMIC OV
11 WX+ 723N ANEDFTEILAE STV A & LT, TARC (27 1v—7 2B, EPA |37
12 N —7"B2, ACGIH (Z A3 123 L TW\W5,
13 BAREMEICE LTI, MW Z2 W8 IR 2R BB Tl L M owERZH Y |
14 ﬁﬁﬁ@%é%ﬁm%%hfw&moit\%%%%%%wt BAn 1228 iR ©

O KK, FLWE, HTK, ZOMOEFE L BEBITHIERH D03, BAKERHS (200912) D
AR RO £ ERH
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H IR DHFERDPHRE STV D, invivo RERIZCEBW T, ~ 7 AR ClEgabtt o
WEN—2b LD, RRATRbNToa Xy N7 v&A4 ToO DNA 5% IIHmE S
TV, o~ AR T v MBI D/ T il%f%k?liﬁbézhfb\ o b7
nyl% 7~ U AR DBIRF- 2R BB T, HemHET 60 MRS L7z

%w@%#m@%h1b5m4ﬁﬁqOHW&51i RAEFIIFH S Tw
ﬁwo

PLEXY  DCAITRNAMEEZRT Z LD, FERD AmtE & D AMEOT FIZON
Tk z2179 2 & & L7, £72, DCA OFEDP AKX T DB IamE OB G I~ fHEE L
FEABIL BBAMEIZOWTIE, TDI OB & TEHET VK DHRAY 27
SHf O F A2 E L7z, 7B, DCADE "aextg s L-mAIIELNTEY ., £7-.
MELUCREROBFHI WD Z LA ATREZR B ROHIRLNA 2N &b AR ds 0
Tix, BRI S Z WU TH S Ll LT,

FERMNABHICE LT, &R 515 5172 NOAEL Of/MEIL, 7 AD 60
Fﬁﬁﬁk7k&b5‘ui5ﬁ CBEITAHEEEINCIEESL 7.6 mgkg (KEH/H TH 505, FFIEEDOH

IZRED WETH D AHEMEN H 0 | FER D ATMEO TDI RE OIRHL & 35 O 13 A Y

,mzbﬁ/béo —Ji. A X® 90 HRM# D #&GRERICB I DT T2 ozt
BAEMZIZHOW T, LOAEL 12.5 mg/kg K#E/HERAHREINTWD, £ T, 2D
LOAEL ZAR#LIZ | A F265 %k 1,000 (F 2 10, 1A ZE 10, Hi MR & O LOAEL
fiEH 10) Z@EMH LT, DCA OIFRNAFMEIZET 5 TDI X 12.5 ngkg (KE/H & 72
>7,

FRAMEIZE LT, BIBEWHETEDAZENRO DR ERIL, ~T7AD 90
~100 HFEMHEFEERR TH Y . 8 mg/kg H/H UL 4% 5- Tl e SO HHEfa s
FRABEDOHEMNH LD EE X2, LR o T, KBRIZESE R TF~v—7 F—
BT L0 RN AMEOFH 24T 5 2 L 3 Th 5 &k L7,

Ny Fv—7 R=REOBEMITE T2 . =~ 7 A0 90~100 i & kiR 1
HNEERABE DT — 212 B L, EPA (2003) (ZFC# S 72 AT sE X iﬂ?rﬁlﬂﬂ’ﬂﬂ%
NEDFRASEIZRET D HERINT —Z STl 2175 2 & & LT,

AR DOfER 2 EPA @ Benchmark Dose Software (ver 2.1.2) @ Gamma, Logistic,
LogLogistic, Logprobit, Multistage, Multistage-Cancer, Probit, Weibull &
Quantal-Linear D&ET /L2 HWTHIT L2 Z A @S L7=ET /1D 5 H BMDLio
(D7 47 4 70 <. Akaike’s Information Criterion (AIC) WME< ., &b
f\v» BMDLio Z % H L 72 ® % Multistage 7 /L (Restrict Betas >=0) K&k O
Multistage-Cancer 7 /L Céh Y \BMDLio (W41 H 12.9 mg/kg (AHE/H ThH - 7=,
TDI OFEHIZ SV TIE, 2D BMDLio # Al FE4%% 1,000 (FE7E 10, fE{AZE 10, 78

ANE 10) TR LU7Z 12.9 pglkg (RKE/H %2 DCA OFEPAMEIZEST 5 TDI & L7, £
T BERET ML DN A Y A7 FHICOWTIE, 20 BMDLy # %S E LTHE
PRAMEZATH) Z I KV ER LN A=y 7\7 (SF; {AE 1 kg 4729 1 mg/
HOMABETCAEEICOEDRORE LT-GEICZ OREICEBR L THRANRELD Y X 7)
1% 7.8X103/(mg/kg KE/H) & B D H v,

LLE. DCADIER N AmttrfotE & L7258 DOTDI %#12.5 nglkg RE/H, FHA

38



© 00 30 O~ W+

D DN DN DN DNDNRFR H =2 2 ol )
QU i W N = O © 0 30 Ok W= O

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40 |

PEEEE L LGa OTDI%Z12.9 ng/kglh®E/H, B A1=y N X7 %27.8X103

/(mg/kg KEE/H) & 7%E Lz,
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