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2003  7   1  

 
2003  7  18  3  
2010  8   6  7  
2012 1 27
2012  3  15  
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2012 4 13
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MCA

 

 
2

104

IARC MCA
MCA

MCA
 

MCA TDI
 

MCA TDI 104

NOAEL 3.5 mg/kg /  1,000 10
10

10 3.5 g/kg /  
MCA TDI 3.5 g/kg /  
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MCA

1  
 

 
 

IUPAC 
 

Chloroacetic acid Monochloroacetic acid 
CAS No. 79-11-8 

 

CH2ClCOOH 
 

94.5 
 

Cl CH2 CO2H 
 

  
189   

63 56.2 52.5 
g/cm3 1.58  

 
Pa 25 8.68 

 

1  
mg/L 0.02  

 
2  

 WHO mg/L 0.02 4 2  
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 EU mg/L  
 EPA mg/L 5 0.06

Maximum Contaminant Level  
 3  
 

 

WHO EPA/
IRIS ACGIH

NTP
4 9  

 

 

Sprague-Dawley SD MCA 10
225 mg/kg / LD20 10 mg/kg

100% 1.48
1.89

10  
MCA

11 12 13 14  
 

SD MCA 10 225 mg/kg / LD20

1.88

10  
MCA MCA

4 5
15 5

MCA 0.6 1
MCA 16  
 

 
MCA
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17 MCA 18 19
MCA  

 

 
 

SD 10 mg/kg MCA
90 24 19  

SD [U-14C] MCA 10 225 mg/kg LD20

32
66.1 72.25 0.81 0.85 10  

SD [U-14C] MCA 125 mg/kg
32 63.8 0.9

10  
 

 
LD50 55

580 mg/kg 165 260 mg/kg 80 
mg/kg 5 MCA

LD50 145 mg/kg 10  
0.5 mL MCA 40 SD

MCA 34.1mg/cm2 10
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III
MCA 4

MCA pCO2 HCO3-

tCO2 base excess, BE

AST mAST
ALT BUN

Cr Hb
Ht

20  
MCA MCA

162 mg/ kg
2

AST ALT mAST BUN Cr
mAST

MCA

21  
MCA SD
21 / MCA 80 mg/kg

5 10 2 mL/ 10
14 0

5 14 10 79
22  

SD 11~14 / MCA 108 135 163 mg/kg
2

BALF LDH
4

163 mg/kg
MCA

23  
 

 

B6C3F1 5 MCA 0 15 30 60
120 240 mg/kg / 0 30 60 120 240 480 mg/kg /

16 MCA 16
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12 1  
120 mg/kg / 240 mg/kg /

2
 

EPA
LOAEL 240 mg/kg / NOAEL 120 mg/kg /

16 12 180 mg/kg
/ 90 mg/kg / 6 8  

 

 
 

F344 Fischer344 /N 5 MCA
0 7.5 15 30 60 120 mg/kg / 16

MCA 16 12
2  

15 mg/kg / 60 mg/kg /
120 mg/kg /

1 4
3 120 mg/kg / 1

 
EPA LOAEL 7.5 mg/kg /

16 12
5.6 mg/kg / 6 8  

 

   
240 mg/kg /  2

 
120 mg/kg /    

120 mg/kg /  4
3

1 1  
 

1
60 mg/kg /  
15 mg/kg /  
7.5 mg/kg /   
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B6C3F1 20 MCA 0 25 50
100 150 200 mg/kg / 13
MCA 5

3  
200 mg/kg /

150 mg/kg /
200 mg/kg / 2

 
WHO LOAEL 150 mg/kg

/ NOAEL 100 mg/kg / 8 9 24  

 
 

F344 20 MCA 0 30 60 90
120 150 mg/kg / 13 MCA

5 4
 

60 mg/kg / 90 
mg/kg / 60 mg/kg / BUN

30 60 90 mg/kg /

90 mg/kg /
 

60 mg/kg /

60 120 150 mg/kg / ALT AST
 

30 mg/kg / 60 mg/kg /
60 mg/kg /

200 mg/kg /  
  

150 mg/kg /  
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EPA LOAEL 30 mg/kg

/ 5 / 21.4 mg/kg /
WHO

a. LOAEL 30 mg/kg /
6 8 9 24  

 

 
 

SD 10 MCA 0 15 30 60 120 
mg/kg / 90

5  
15 30 mg/kg / BUN ALT

15 mg/kg / 30 60 mg/kg /
Cr 60 mg/kg /

60 120 mg/kg / 60 mg/kg /
120 mg/kg / BUN

ALT AST 120 mg/kg /
4 3 3

3 14  

90 mg/kg / BUN
 

 
 

 
60 mg/kg /

ALT AST
90 mg/kg /

 

ALT
AST

90 mg/kg /

BUN
 

30 mg/kg /
30 60 90 mg/kg /
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LOAEL 15 mg/kg / 25  
 

 
 

 
2  

B6C3F1 60 MCA 0 50 100 mg/kg
/ 2 MCA

5 6  
100 mg/kg /

 

 
EPA

NOAEL 50 
mg/kg / LOAEL 100 mg/kg / 5 /

35.7 mg/kg / 71 mg/kg /
 

WHO NOAEL 50 mg/kg / 6 8

120 mg/kg /  Cr 4
3 3

14  
BUN ALT AST

3 3
 

60 mg/kg /  
 
 

Cr

 
 

Cr
 

30 mg/kg /  1 BUN
ALT

Cr  

Cr  

15 mg/kg /  1 BUN
ALT

Cr  
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9  

 
 

2  
F344 70 MCA 0 15 30 mg/kg

/ 2 MCA
5 7  

30 mg/kg /

NTP
MCA

 

 
EPA LOAEL 15 mg/kg /

5 / 11 mg/kg /  
ACGIH WHO LOAEL 15 mg/kg

/ 5 6 8 9  
 

 
 

F344 50 MCA 0 0.05 0.5 2 g/L
1.1 g/L 0 3.5 26.1 59.9 mg/kg /

104 8
 

3.5 mg/kg /
3.5 mg/kg /

100 mg/kg /  

 
50 mg/kg /    

30 mg/kg /    
15 mg/kg /  
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26.1 mg/kg /

59.9 mg/kg /

 

 
26.1 mg/kg /

NOEL 26.1 mg/kg /  
EPA 3.5 mg/kg /

NOAEL 3.5 
mg/kg / LOAEL 26.1 mg/kg /  

WHO LOAEL 3.5 mg/kg /
6 7 26  

 

 
 

 

F344 20 MCA 0 30 60 90
120 150 mg/kg / 13

9  

8 24  
 

1.1 g/L 
(59.9 mg/kg / )  
0.5 g/L  
(26.1 mg/kg / ) 

 
0.05 g/L   
(3.5 mg/kg / )  

30 mg/kg /   
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.  
1 22 SD MCA 0 1570 mg/L 0

193 mg/kg /
10  

EPA LOAEL 193 mg/kg /
WHO LOAEL

193 mg/kg / NOAEL 193 mg/kg /
6 9 27  

 
 
6-15 Long-Evans MCA 0 17 35 70 140 

mg/kg / 140 mg/kg /

NOAEL 70mg/kg
/

28  
 

CD-1 3 6 MCA 11
24 MCA 0 0.05 0.1 0.175 0.25 0.35
0.5 mM 0.175 mM 0.25 
mM 41

0.25 mM 0.1 
mM pH

MCA
BMC5 5

95 0.100 mM
MCA TCA DCA

29  
 
 

193 mg/kg /    
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MCA 11 12  

MCA Salmonella typhimurium
30

31 32 33 34  

35
Sister chromatid exchange, SCE

36 37
CCRF-CEM DNA

38  
 

 

 
 

 

 

 
  

 
 S.typhimurium  

TA98 TA100
TA1535 TA1537 

  
McCann et al.
1975 
( 33) 

S.typhimurium 

TA98 TA100
TA1535 TA1537 

  
Mortelmans et al. 
1986( 31) 

S.typhimurium 

TA100 
  

Giller et al. 
1997( 34) 

S.typhimurium 

TA98 TA100 
  

Huang et al. 1998
( 32) 

S.typhimurium 

TA100 
  

Kargalioglu et al. 
2002( 30) 

DNA  
SOS  

 
PQ37 

  
Giller et al. 
1997( 34) 

 

 L5178Y TK /
No data 1) 

McGregor et al.
1987( 35) 

DNA  
CHO

No data  
Plewa et al. 2002 
( 39) 
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 AS52  
DNA   

 
 

No data
 
 
 

Chang et al. 1992 
( 38) 

DNA  
(SCE ) CHL  

  
Sawada et al.1987
( 37) 

DNA  
(SCE ) 

CHO   + 
Galloway et al. 
1987 ( 36) 

: ; : ; 1)  
 

MCA
sex-linked recessive lethals SLRL

8
DNA 38  

 
 

 
 

 
 

 
 

 
Foureman et al.1994 8  

DNA
  

 

 
 
 

Chang et al. 1992( 38) 

: ; :  
 

MCA
Millischer 13

7 Kusch 12 1 5 2

1

4 18
11 13

4
                                                  
1 WHO EPA

1  
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12 MCA

13  
3 MCA

MCA
5

41  
MCA

55 50 75 mL MCA

MCA 5
42  

14 MCA
24

39
43  

10 MCA 0.08
15

44  
 

IARC MCA  
 

 
 

2 MCA
8 MCA

2  
104

26 LOAEL 

                                                  
2 in vivo 39  
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3.5 mg/kg / 1,000 10 10
LOAEL 10

TDI 3.5 µg/kg /  
 

 
TDI 20 60 kg 1
2 L 20 µg/L  

 
 

EPA/IRIS TDI
RfD

 
EPA/IRIS MCA EPA 6

Drinking Water Addendum to the Criteria Document
 

 

 
 

 
UF  MF  RfD  

26  

NOAEL: 3.5 mg/kg
/  

LOAEL: 26.1 mg/kg
/  

300 
 

10×
10×

33 

 0.01 
mg/kg

/  

 
 

 
EPA 1999 7 MCA

inadequate for an assessment of 
human carcinogenic potential  

MCA 2006 EPA
MCA

8
2

MCA

                                                  
3 
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1  
MCA TDI 3.5 g/kg

/ 104 DeAngelo 1997
LOAEL 3.5 mg/kg /

UF100 NOAEL
LOAEL UF10 UF1000

TDI 20 50 kg 1
2 L MCA 0.02 mg/L

17.5 g/L  
 
 

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

WHO/ 
DWGL

4  
(2011) 

104
26

 

 3.5 1,000 
10( ) 10(

)10(LOAEL

) 

3.5 

EPA/ 
IRIS 
(2005) 

104
26

 

3.5 26.1 UF:300 
10( ) 10(

)  3 (

) 

 

10 

 
(2003) 

 

104
26

 

 3.5 1,000 
10( ) 10(

)10(LOAEL

) 

3.5 
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21 MCA 14

0.02 mg/L 10 20 8 10
284/292 60 70

2 10 5,724/5,804
 

 

0.002 0.004 0.006 0.008 0.010 0.012 0.014 0.016 0.018 0.020 0.021
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

292 284 8 0 0 0 0 0 0 0 0 0
73 73 0 0 0 0 0 0 0 0 0 0
16 16 0 0 0 0 0 0 0 0 0 0
64 63 1 0 0 0 0 0 0 0 0 0

139 132 7 0 0 0 0 0 0 0 0 0
5,804 5,724 56 10 4 1 7 2 0 0 0 0
1,051 1,031 15 3 1 0 0 1 0 0 0 0

281 263 18 0 0 0 0 0 0 0 0 0
3,101 3,073 11 6 2 1 7 1 0 0 0 0
1,361 1,347 12 1 1 0 0 0 0 0 0 0

MCA MCA

 

2
104

IARC MCA
 

in vitro in vivo
MCA
 

MCA TDI

 

104 26.1mg/kg /
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3.5 mg/kg /
3.5 

mg/kg /

LOAEL 26.1 mg/kg / NOAEL 3.5 mg/kg
/  

1 22 193 
mg/kg / MCA

6 15 MCA
140 mg/kg /

NOAEL 70 mg/kg /

in vitro
 

104

NOAEL 3.5 mg/kg / TDI
NOAEL TDI

10 10
10

NOAEL 3.5 mg/kg / 1,000 MCA
TDI 3.5 g/kg /  
 

TDI 3.5 g/kg /   
    TDI        104  

        
       104  

    
NOAEL    

 
NOAEL       3.5 mg/kg /  

       1,000 10 10
10  
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0.012 mg/L 50 kg 1

2 L 1 1 kg 0.48 g/kg /
TDI 3.5 g/kg / 7 1  



 

 24

/  

 
 

 
 

mg/kg /  

NOAEL
mg/kg

/

LOAEL 
mg/kg

/  

 
 

a 
 

B6C3F1  
 

5/  

16  
5 /

 

120

240  

120[E]
7
90

240[E] 
7

180   

 

b 
 

F344 
 

5/  

16  
5 /

 

7.5
 

7.5[E] 
7
5.6  

 

c 
 

B6C3F1  
 

20/  

13  
5 /

 

150  
 

100[W]
 

150[W] 
 

 

d 
 

F344  
 

20/  

13  
5 /

 
30  

 

30[E] 
7

21.4 [E] 
 
30[W] 

 

e 
 

SD 
 

10/  

90  

 
 

BUN
ALT

Cr 15  
 

15
MCA 

12 mg/kg
/

 

 

a 
 

B6C3F1 
 

60/  

2
5 /

 

100

100  

100

50[E]
7

35.7  
50[W] 

100[E] 
7
71  

 

b 
 

F344  
 

70/  

2
5 /

 
15  

 

15[E] 
7
11  

15[W] 

 

c 
 

F344 
 

50/  

104
 

 
 

3.5  

26.1-  
 

3.5[E]
 
26.1[A] 

26.1[E] 
3.5[W] 

WHO EPA
 

WHO

,EPA
,

,
,

,
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/  

 
 

 
 

mg/kg /  

NOAEL
mg/kg

/

LOAEL 
mg/kg

/  

 
 

a 
 

SD 
 

10
55

 

-22  
 

 

193  
 

193[W] 
193[E]  

 
[A] [W] WHO [E] EPA  
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ACGIH 
ALT  
AST  
BUN  
CHO  
Cr  
EPA  
F344  Fischer344  
IARC  
IRIS   
LD50  
LOAEL  
mAST  
MCA  
NOAEL  
NTP  
RfD  
SCE  
SD  Sprague-Dawley  
TDI  
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