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2003   7  1  

 
2003   7 18  3  
2010   8  6  7  
2012   1 27  7  
2012  11 27  4  
2013   2 25  
2013   2 26  
2013   4 11  
 
2013 4 15  

464  
2013 3 27

 
471  

 
 

 
2006 6 30  2006 12 20 2009 6 30  

   
*  

   
   
   
  ** 
   

   
2011 1 6  2012 6 30  

   
 ***  ****  
   
   
   
   
   
  

2012 7 1   
   
   
   
  * 2007 2 1  
  ** 2007 4 1  
  *** 2009 7 9  
  **** 2011 1 13  



 

 3

 
 

2011 9 30    
   

   
 

   
   
   
   
   

   
   
   

 
2012 11 26    

1 1    
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1 2012 6 30  
2 2012 10 1  
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2012 11 27    
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DCA

 

 
DCA

DCA

DCA

TDI  
DCA 90

LOAEL 12.5 
mg/kg / 1,000 10 10
LOAEL 10 12.5 g/kg / TDI

DCA

Ver 2.1.2 Multistage Restrict Betas >= 0 Multistage-Cancer
95 BMDL10 12.9 

mg/kg / TDI BMDL10 1,000
10 10 10 12.9 g/kg /

TDI BMDL10

SF 1 kg 1 mg/
7.8 10-3 /(mg/kg / )  
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DCA

2003
 

 
 

IUPAC

2,2-dichloroacetic acid
CAS No. 79-43-6

 

C2H2Cl2O2 / CHCl2COOH 
 

128.9 
 

Cl 
 

Cl CH CO2H 
 

  
194  
13.5  

1 1.56  
  

log Pow 0.92  
19 Pa 20   

1 4.4  
  

mg/L 0.04 
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WHO mg/L 0.05 4  
EU mg/L
EPA mg/L 5 0.06 Maximum Contaminant Level  

 

WHO EPA IRIS
IARC ACGIH

ACGIH 2005 IARC 2004
EPA 2003 2005 WHO 2005 2011  
 

DCA James et al. 1998 Stacpoole 1987
Schultz et al. 1999 Kim and Weisel 
1998 Stacpoole et al. 1998a

15 30 DCA
Stacpoole et al. 1998a  

 

DCA James et al. 
1998 Evans 1982  

14C DCA 50 mg/kg
11.9 6.19

3.74 3.87 0.53
9.46 James 

et al. 1998  
14C DCA 28.2 282 mg/kg

48 36.4 26.2
4.9 7.9 4.5 9.9 3.3 4.5

1.4 2.6 1.0 1.7 48

1 2 Lin et al. 1993  
DCA Smith et al. 1992; EPA 2003
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DCA  
DCA

S - GSTZ
Tong et al. 1998a 1998b

James et al. 1998 Stacpoole 1989 Stacpoole et al. 
1998a  

DCA

Lukas et al. 1980 20 13C
DCA 2.5 g/kg DCA 30

5
15 Jia et al. 2006

1) DCA 12.5 25 mg/kg 2
/ 11 Barshop et al. 2004

DCA DCA
DCA James et al. 1997

Sprague-Dawley SD DCA 0.0025 0.25 50 mg/kg /
12 GSTZ

Guo et al. 2006  
DCA 25 mg/kg / 6

DCA 50 mg/kg / 5

DCA
Shroads et al. 2008

B6C3F1 8 2 4 56 DCA 2 g/L
DCA

Schultz et al. 2002
GSTZ

10 60
 

DCA 50 mg/kg
8 1

                                            
1)  

http://www.nanbyou.or.jp/entry/194 )  
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Lukas et al. 1980 WHO 2005 DCA
Cornett et al. 1999 Gonzalez-Leon et al. 

1997 14C DCA 28.2 282 mg/kg
34.4 25.0

12.7 35.2 0.8 2.0
Lin et al. 1993  

DCA 100 mg/kg 100 mg/kg
10 mg/kg 20 mg/kg
2.97 20.8 0.43 DCA 100 mg/kg

2 2 Lukas 
et al. 1980  

8 DCA 5 13C
DCA 12C/13C PK

DCA 27
100 DCA 0.02 g/kg /

14
Schultz et al. 2006  

PBPK
DCA 14

Keys et al. 2004 PBPK
GSTZ DCA

0.5 g/kg /
GSTZ Li et 

al. 2008 Li 2008 EPA 2003 DeAngelo
1999 10

2.1 mg/kg / PBPK 0.1 mg/kg /
70 kg 2 L/ 3.5 mg/L/ DCA

Li et al. 2008  
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DCA
ACGIH 2005 LD50 5,520 mg/kg

Woodard et al. 1941 2,820 mg/kg Smyth et al. 1951
4,480 mg/kg Woodard et al. 1941 LD50 0.51 mL/kg

795 mg/kg Smyth et al. 1951 DCA
ACGIH 2005  

 

B6C3F1 12 DCA 0 300 1,000 2,000 
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mg/L 0 75 250 500 mg/kg / EPA 1988 2005 14
1  

250 mg/kg /
250 mg/kg /

Sanchez and Bull 1990  
EPA NOAEL

75 mg/kg / EPA 2003 ACGIH 2005
60 200 400 mg/kg / NOAEL 60 mg/kg

/  

 
 
 
 
 

B6C3F1 DCA 0 100 500 2,000 mg/L 0 25 125
500 mg/kg / EPA EPA 1988 2005 3 10

2  
125 mg/kg

/ acyl-CoA oxidase 500 
mg/kg / 3 25 125 mg/kg / 10

Parrish et al. 1996  
EPA 125 mg/kg / LOAEL NOAEL

25 mg/kg / EPA 1988  
 

 
 
 
 
 

Fischer 344 F344 9 18
Long-Evans LE 9 18
DCA 0 0.25 1.25 2.5 g/L LE 0 23 122 220 mg/kg /

F344 0 18 91 167 mg/kg / 8 DCA
0 0.2 1 2 g/L LE 0 17 88 192 mg/kg / F344 0

 
1,000 mg/L  
(250 200  mg/kg / ) 

 

300 mg/L 
(75 60  mg/kg / ) 

 
500 mg/L  
(125 mg/kg / ) 
100 mg/L
(25 mg/kg / ) 
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16 89 173 mg/kg / 13
3 4  

8 F344
LE F344

 
13

LE F344
F344

F344
foot splay

Moser et al. 1999  
EPA 8 F344 LOAEL 18 mg/kg

/ LE LOAEL 122 mg/kg / NOAEL 23 mg/kg /
13 F344 LOAEL 16 mg/kg / LE

LOAEL 17 mg/kg / F344 LE

EPA 2003 2005  
 

 
 
 
 
 

 
2 g/L 
(173 mg/kg / (F344)  
192 mg/kg / (LE)) 

 
F344

1 g/L 
(89 mg/kg / (F344)  
88 mg/kg / (LE)) 

LE  

0.2 g/L 
(16 mg/kg / (F344)  
17 mg/kg / (LE)) 

SD 10 DCA 0 125 500 2,000 mg/kg
/ 3

5  
2,000 mg/kg / 1

 
1.25 g/L  
(91 mg/kg / (F344)  
122 mg/kg / (LE)) 

 

0.25 g/L 
(18 mg/kg / (F344)  
23 mg/kg / (LE)) 

F344
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60 100 Katz et al. 
1981  

WHO 125 mg/kg /
LOAEL WHO 2005  

 

 
 
 
 
 

5 DCA 0 12.5 39.5 72 mg/kg
/ 90 DCA

6  
72 mg/kg / 2 2

LDH
2  

39.5 mg/kg / 2

 
12.5 mg/kg / 2

 
39.5 mg/kg

/ 12.5 mg/kg /
72 mg/kg /

12.5 mg/kg /  
12.5 mg/kg

/ 3

39.5 mg/kg / 3  
12.5 mg/kg /

NOAEL Cicmanec et al. 1991

                                            
2)  
3)  

2,000 mg/kg /  1/10
500 mg/kg /  100

 
125 mg/kg /  60
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ACGIH EPA LOAEL 12.5 mg/kg / EPA
RfD EPA 2003 ACGIH 2005  

 

 

B6C3F1 50 DCA 0 0.05 0.5 3.5 5.0 
g/L 0 7.6 77 410 486 mg/kg / 60

DCA 0 7.6 77 mg/kg / 75
7  

60 486 mg/kg / 60
410 mg/kg / 77 mg/kg /

410 mg/kg /

75
 

60
0 7.6 77 410 486 mg/kg / 0.07 0.31 0.11 4.0

4.50 410 mg/kg / p<0.001
DeAngelo et al. 1991  

 

 
 
 
 
 
 
 
 

72 mg/kg /  2 2

LDH

2  

2 2

 
LDH

2

 
39.5 mg/kg /  2

 
2

3  
12.5 mg/kg /  

2
3  

2

 

 
5.0 g/L 
(486 mg/kg / )  
3.5 g/L 
(410 mg/kg / ) 

 
0.5 g/L  
(77 mg/kg / ) 
0.05 g/L 
(7.6 mg/kg / ) 
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B6C3F1 46 71 DCA 0 0.5 1 2 3.5 
g/L 0 84 168 315 429 mg/kg / 90 100

26 52 78
1 DCA 0 0.05 g/L 0 8 mg/kg /

8  
26 52 84 mg/kg /

100
315 mg/kg /

168 mg/kg /
 

26
52

0 315 429 mg/kg / 20
50 78 10 315 429 mg/kg /

50 70 26 52 78
 

26 8 84 168
315 429 mg/kg / 33 48 71 95 100
168 mg/kg /

0 8 84 168 315 429 mg/kg / 0.28 0.58 0.68
1.29 2.47 2.90  

CoA
26 429 mg/kg /

DeAngelo et al. 1999  
 

 
3.5 g/L 
(429 mg/kg / )  
2 g/L 
(315 mg/kg / )  
1 g/L 
(168 mg/kg / )  
0.5 g/L 
(84 mg/kg / ) 
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EPA 2003
36 8 84 168 315 429 mg/kg / 33 56
86 100 100

 
WHO 2005 EPA 2003

SF
0.0075 0.05 /(mg/kg / )  

 

B6C3F1 40 90 DCA 0 0.26 0.86 2.6 
g/L 0 40 115 330 mg/kg / WHO 51 82

9  
330 mg/kg / 51

115 mg/kg / 82 330 mg/kg
/ 51 40 82 89.5 51

35 82 84.2 82 115 mg/kg /
39.3 25

82
26.3

51 0 40
82 11.1
39.3 89.5 DCA

Pereira 1996  
 
 

 
 
 
 
 
 

0.05 g/L 
(8 mg/kg / ) 

 
2.6 g/L
(330 mg/kg / )  
0.86 g/L
(115 mg/kg / ) 
0.26 g/L
(40 mg/kg / ) 
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B6C3F1 20 DCA 0 0.1 0.5 2.0 g/L
TCA 0.5 2.0 g/L 52

10  
DCA

0.5 g/L p<0.05
DCA TCA

 
DCA 64 H- 61

CTA
H- 50

Bull et al. 2002  
B6C3F1

18 36 DCA TCA
DCA

TCA DCA
Bull et al. 2004  

 

 
 
 
 
e.

B6C3F1 25 1.5 293 mg/kg
/ DCA 0.5 3.5 g/L 94 438 mg/kg / 104

11  

2.6 1/39 4.0 1/25 92 23/25

0.05 0.32 0.04 0.20 2.96 1.67  
22 Ha- 61

CAA CTA 1 4.5
Schroeder et al. 1997  

0.5 g/L  
0.1 g/L 
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Tg.AC v-Ha-  Tg 15
DCA 0 500 1,000 2,000 mg/L 0 75 145 240 mg/kg / 0
100 180 300 mg/kg / 26 p53

15 DCA 0 500 1,000 2,000 mg/L 0 45
80 150 mg/kg / 0 80 145 220 mg/kg / 26

Tg.AC 10
DCA 0 500 1,000 2,000 mg/L 0 75 150 230 mg/kg / 0
90 185 265 mg/kg / 41 p53

10 DCA 0 500 1,000 2,000 mg/L 0 45
80 140 mg/kg / 0 65 140 220 mg/kg / 41

12 15  
Tg.AC 26 500 mg/L

1,000 mg/L
500 mg/L  

Tg.AC 41
1,000 mg/L 1,000 mg/L

500 mg/L 500 1,000 
mg/L  

p53 26 500 
mg/L 1,000 mg/L

500 mg/L  
p53 41 2,000 mg/L

 
p53 DCA

Tg.AC DCA
NTP 2007  

 
 

3.5 g/L 
(438 mg/kg/ )  
0.5 g/L 
(94 mg/kg/ ) 

1,000 mg/L  
145 mg/kg /  

180 mg/kg /  

 

500 mg/L 
75 mg/kg /  

100 mg/kg /  
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F344 60 DCA 0 0.05 0.5 5.0 g/L 0
3.6 40.2 mg/kg / 4 5.0 g/L 100

60 16  
40.2 mg/kg /

24.1 4.4
p<0.05 3.6 mg/kg /

DeAngelo et al. 1996  
F344 78 DCA 0

2.5 1.0 g/L 0 139 mg/kg /
26 1.0 g/L 103

                                            
4) TWA  

1,000 mg/L 
150 mg/kg /  

185 mg/kg /  
500 mg/L 

75 mg/kg /  
90 mg/kg /  

2,000 mg/L 
150 mg/kg /  

220 mg/kg /  

 

1,000 mg/L 
80 mg/kg /  

145 mg/kg /  

 

500 mg/L 
45 mg/kg /  

80 mg/kg /  
 

2,000 mg/L 
140 mg/kg /  

220 mg/kg /  
1,000 mg/L  

80 mg/kg /  
140 mg/kg /  
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17  
73

3 1/33
21.4 6/28 p<0.05

6.1 32.1
3 28.6

p<0.01 DeAngelo et al. 1996  
EPA 100

LOAEL 40.2 mg/kg / NOAEL 3.6 
mg/kg / EPA 2005 F344

97 100
 

 
 

 
 
 
 

 
 
 

ACGIH DCA A3
confirmed animal carcinogen with unknown relevance to 

humans ACGIH 2005  
EPA DCA

EPA 2003 LE
DCA 0.01 1.0 mM 10 40 3H-

DNA
DCA

5.0 g/L 60  
0.5 g/L 
(40.2 mg/kg / )  
0.05 g/L 
(3.6 mg/kg / ) 

2.5 g/L 1.0 g/L
 

(139 mg/kg / ) 
/
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Walgren et al. 2005  
WHO DCA

DNA

WHO 2005  
Carter 2003 B6C3F1 DCA

0.05 3.5 
g/L

Carter et al. 2003
WHO Carter DCA

4

WHO 2005  
 
DNA B6C3F1 DCA 3.2 g/L
7 DNA c-myc

Tao et al. 2005 methyl- nitrosourea
B6C3F1 DCA 25 mM 44
DNA 5- - DNA Tao 
et al. 1998 B6C3F1 DCA 3.2 g/L

4.0 8.0 g/kg
DCA DNA

Pereira et al. 2004  
B6C3F1 DCA 300 mg/kg
6

12 6 12
DNA

DNA Hassoun 
and Dey 2008

 
 

300 mg/kg
Moser et al. 1999  
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F344 9 18 LE
9 18 DCA 0 0.25 1.25 2.5 g/L

LE 0 23 122 220 mg/kg / F344 0 18 91 167 mg/kg
/ 8 DCA 0 0.2 1 2 g/L LE 0 17

88 192 mg/kg / F344 0 16 89 173 mg/kg / 13
 

8 F344
LE F344  

13
LE F344

F344 F344
foot 

splay
Moser et al. 1999  

EPA 8 F344 LOAEL 18 mg/kg /
LE LOAEL 122 mg/kg / NOAEL 23 mg/kg

/ 13 F344 LOAEL 16 mg/kg
/ LE LOAEL 17 mg/kg / F344

LE
EPA 2003 2005  

 

SD 10 DCA 0 125 500 2,000 mg/kg
/ 3  

60
100 Katz et al. 1981  

WHO 125 mg/kg /
LOAEL WHO 2005  

 

5 DCA 0 12.5 39.5 72 mg/kg
/ 90 DCA

 
72 mg/kg / 12.5 

mg/kg /
 

NOAEL Cicmanec et al. 1991  
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1 20 mM DCA 12
in vitro

DCA

Felitsyn et al. 2007  
 

B6C3F1 DCA 125 250 500 1,000 2,000 mg/L
28  

M IgM

 
DCA

NTP 2002  
 

B6C3F1 6 DCA 0 500 mg/L 0 92 mg/kg
/ 12  

p<0.05
G IgG
p<0.05 IgG3

G-CSF
T

IL -4 IL-5 IL-10
GM-CSF IL-6

IL-12 G-CSF Cai et al. 2007
 

LE 19 21 DCA 0 900
1,400 1,900 2,400 mg/kg / 0 14 140 400 mg/kg

/ 6 15 2
18  

140 mg/kg /
400 mg/kg /

1,400 mg/kg /
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p<0.05 900 mg/kg /
2,400 mg/kg /

400 mg/kg /
140 mg/kg /

400 mg/kg / 1,400 mg/kg
/ Smith et al. 1992 EPA 

2003  
EPA WHO NOAEL

14 mg/kg / 140 mg/kg /
LOAEL

EPA 2003 WHO 2005  

 

SD 19 20 DCA 0 300 mg/kg
/ 6 15
19  

DCA p<0.05

p<0.05

 
DCA

Warren et al. 2006  
 

 
 

  
2,400 mg/kg /    
1,400 mg/kg /

 
 

 
900 mg/kg /

 
400 mg/kg /

   
140 mg/kg /

   
14 mg/kg /

300 mg/kg /
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SD 8 DCA 0 18 54 160 480 1,440 
mg/kg / 14

20  
480 mg/kg /

160 mg/kg /
54 

mg/kg /
Linder 1997  
EPA NOAEL 18 mg/kg /

LOAEL 54 mg/kg / EPA 2005  
 

 
 
 
 
 
 

LE 18 19 DCA 0 31.25 62.5 125 mg/kg
/ 10

21  

p<0.05 p<0.05

Toth et al. 1992
EPA

31.25 mg/kg / LOAEL EPA 2003  

 
 
 
 
 
 

480 mg/kg /   
160 mg/kg /   

 
54 mg/kg /  
18 mg/kg /  

125 mg/kg /  
 

62.5 mg/kg /  
 

 
31.25 mg/kg /
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SD 10 DCA 0 125 500 2,000 mg/kg
/ 3

22  
500 mg/kg /

2,000 mg/kg / 2,000 mg/kg
/ 5

Katz 
et al. 1981  

 
 

 
 
 
 
 

3 4 DCA 0 50 75 100 mg/kg
/ 13

23  

5 1
Katz et al. 1981

EPA 50 mg/kg / LOAEL EPA 2003
 

 
 
 
 

in vitro 8 CD-1 DCA 11,000 M
1 3 6 26 6

p<0.05 9.5 SD 48
2,500 M 3

Andrew et al. 2004 Hunter et al. 2006  

2,000 mg/kg /  
500 mg/kg /   
125 mg/kg /  

50 mg/kg /  
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DCA in vitro in vivo 24 25
WHO DCA

IARC DCA in vitro in vivo
ACGIH DCA

EPA in
vivo DCA

ACGIH 
2005 IARC 2004 EPA 2003 WHO 2005  

DCA
Richardson et al. 2007  

 

Salmonella typhimurium
DNA

DNA DNA

CHO  
 
 

 
 

 

 
DNA

 
S. typhimurium 
TA1535 

umu  

58.5 g/mL Ono et al. 1991

E. coli 
PQ37 SOS  

500 g/mL Giller et al. 1997

 
E. coli 
WP2 

2,500 g/mL DeMarini et al. 1994

 
S. typhimurium 
TS24 TA2332
TA1950 

31,000 g/mL Waskell, 1978

S. typhimurium 
TA100 

Fox et al. 1996
Herbert et al. 1980 
Matsuda et al. 1991 

1 g/mL
 
100 7,500 g/mL

DeMarini et al. 1994
Giller et al. 1997 
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 
TA1537 TA1538 

Fox et al. 1996
Herbert et al. 1980 

S. typhimurium 
TA98 

Fox et al. 1996
NTP 2007 

1 10 g/plate Herbert et al. 1980
Kargalioglu et al. 
2002 

S. typhimurium 
RSJ100 

Kargalioglu et al. 
2002 

E. coli 
WP2uvrA 

Fox et al. 1996

 
DNA

 
 
 

 

No data
 
 

Chang et al. 1992
 

DNA

 

CHO  No data Plewa et al. 2002

 L5178Y/TK+/- 
Fox et al. 1996

 L5178Y/TK+/- 
No data

 
 
 

(800 
mg/mL) 

 

Harrington-Brock et 
al. 1998 

 
CHO  Fox et al. 1996

 
 
 

3.5 g/L 9
28

28 DNA Fuscoe et al. 1996
Fox Fox et al. 1996
NTP Tg.AC v-H-ras p53

NTP 2007
DNA  

Big Blue
3.5 g/L 60 2 4

10 Leavitt et al. 1997 EPA 2003  
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  3.5 g/L 9
3.5 g/L 28   

Fuscoe et al. 1996

 Fox et al. 1996
Tg.AC

 
 

26 NTP 2007 

p53 +/-
 

26

B6C3F1
 

3
 

DNA  

 

 3.5 g/L 28 Fuscoe et al. 1996

 
 

Chang et al. 1992

 
  

Nelson and Bull 
1988 
Nelson et al. 1989 

 Big Blue  
(3.5 g/L 60 )

 (3.5 g/L 4 10
) 
 (1.0 g/L 4 10 60

) 

Leavitt et al. 1997

 

 
 

DCA
 

DCA 25 50 mg/kg / 5
50

6 3
DCA 25 75 mg/kg /

2 Stacpoole et al. 
1998a 1998b  

DCA 3 4 g/ 70 kg 43
57 mg/kg / 6 7

Stacpoole et al. 1978  
DCA 50 mg/kg / 1

DCA
21 16
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6 Stacpoole et al. 1979  
WHO

WHO 2005  
A3243G MELAS

30 DCA 25 mg/kg
/ 3

Kaufmann et al. 2006
Stacpoole et al. 2006 2008  

DCA

1998 1 2003 3
48,119 1998 2002

8 g/L DCA
1.28  95 1.08 1.51

37 40 1.27  95 1.02 1.59
DCA 37 40

Hinckley et al. 2005

DCA 15 g/L 24 g/L
Wright et al. 

2004  
1999 2001

5 112 398

DCA 10
30 g/L DCA

95
1.99 95 1.05 3.76

1.45 95 0.72 2.91
King et al. 2005  
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2B  
IARC DCA sufficient evidence

IARC 2004  
IARC 1995

3
2002 DCA 2B

DeAngelo et al. 1999 Pereira 1996 Bull et al. 2002 Schroeder et al. 
1997 DeAngelo et al. 1996

IARC 2004  
 

 
 

WHO  
DCA

 
DeAngelo et al. 1999 DCA

DCA 0 8 84 168 315 429 mg/kg /
2 B6C3F1 EPA

version 1.3.1 BMDL10

SF 0.0075 (mg/kg / )-1  
 

60 kg 1 2 L
10-4 10-5 10-6 DCA 400 40 4 g/L

10-5 40 g/L
DCA 40 g/L

50 g/L  
 

EPA IRIS TDI RfD
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  UF

MF  RfD  
 

 
Cicmanec et al. 1991  

NOAEL   
LOAEL  12.5 
mg/kg /   

3,000 
10 3 10 3
3  

1 4 10-3 
mg/kg /

 
* NOAEL/LOAEL

 
** : 10 : 3 LOAEL : 10 : 3 : 3 

RfD
 

 

EPA DCA
DCA

LFCA hyperplastic nodules
 

a
 

b 2  
c

 
d

5)

 
DCA likely to be a 

carcinogen in humans  
EPA 1996 DCA

EPA 1986
DCA B2

EPA 2003  
 

EPA DCA
                                            
5)  ”apparent development of tumors from more than one hepatic cell line”  
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BMDL10 -
DeAngelo 1999 B6C3F1

1 kg 1 mg
SF 95

0.05  
70 kg 2 L

1 L 1 g
1.4 10-6

 
SF 0.05/ (mg/kg / ) 

1.4 10-6 / ( g/L) 
 

  
10-4 1 10,000  70 g/L 
10-5 1 100,000  7.0 g/L 
10-6 1 1,000,000  0.7 g/L 

 
 

 
 2003  

1995 IARC DCA 3
10

DeAngelo 1996
NOAEL 3.6 mg/kg /

1,000 100 10
TDI 0.0036 mg/kg /   

DeAngelo
1999 B6C3F1

46 88 DCA 0 0.05 0.5 1.0 2.0 3.5 g/L
0 8 84 168 315 429 mg/kg / 90 100

1.0 g/L 71 168 
mg/kg / 95 315 mg/kg / 100 429 mg/kg /
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0 8 84 168 315 429 mg/kg / 0.28 0.68 1.29 2.47
2.90

NOAEL   

  
DeAngelo 1999

10-5 VSD 1.43 
g/kg /  

50 kg 2 L 0.04 mg/L 0.03575 
mg/L  

 

  NOAEL  LOAEL    TDI 
(mg/kg / )                 ( g/kg / )

EPA/IRIS 
(2003) 

 

90
Cicmanec et al. 

1991
 

 12.5 UF:3,000 
10( ) 3(

) 10(LOAEL

) 3(

)  3 (

) 

4 

 

  g/L g/kg /
WHO/DWGL 

4  (2011) 
   

DeAngelo 
etal. 1999

 
10-5 40 1.3  

EPA/IRIS (2003) 
10-4 1 10,000  70  DeAngelo 

etal. 1999
 

10-5 1 100,000  7.0  
10-6 1 1,000,000 0.7  

 (2003) 
DeAngelo etal. 1999

 
10-5 40 1.4b 

a 60kg 1 2L SF 7.50 10-3/(mg/kg / )  
b 50kg 2L  
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21 DCA 27
0.04 mg/L

80 90 1 10 240/291
 

90% 100 2
10 4,436/5,804  

 

10
 

10  
 

20  
 

20  
 

30  
 

30  
 

40  

40  
 

50  

50  
 

60  

60  
 

70  

70  
 

80  

80  
 

90  
 

90

100

 

100
 

0.004 
(mg/L) 

 

0.008 
(mg/
L) 

0.012 
(mg/
L)  

0.016
(mg/
L) 

0.020
(mg/
L) 

0.024
(mg/
L) 

0.028
(mg/
L) 

0.032
(mg/
L) 

0.036 
(mg/
L) 

0.040 
(mg/
L) 

0.041
(mg/L

)  
291 240 39 6 2 1 2 0 0 1 0 0
75 75 0 0 0 0 0 0 0 0 0 0
16 16 0 0 0 0 0 0 0 0 0 0
61 61 0 0 0 0 0 0 0 0 0 0

139 88 39 6 2 1 2 0 0 1 0 0
5,8046) 4,4366) 7986) 3206) 132 63 23 13 15 2 2 0

1,051 551 273 125 56 22 10 5 7 1 1 0
281 128 64 35 18 13 6 7 8 1 1 0
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