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2003%
CAS No. 7782-50-5 | 7790-92-3 | 7681-52-9
cl, Hocl NaoCl
71 74
20033
-101
-34.6

1.4 20 6.86

0.7 g/100mL O
kPa 20 673

2003*

60
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H4
2003%
mg/L 0.1
mg/L 1
mg/L
0.5ppm
WHO mg/L 5 3
EU mg/L
USEPA mg/L 4
36CI
WHO 2003% HO*Cl 3.26mg/kg
250mg/L  3mL 1/2 4_42hr
72 0.77% 0.4% 0.39%
0.37% 0.34% 0.32% 0.28% 0.23% 0.2%
Abdel-Rahman et al . 1982!
Mink et al. 1983%
36C|
72 21.5% 7.1%

Abdel-Rahman et al. 1982!
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WHO
1996% WHO 2003%
1 10 0 0.1 1.0 5.0
10.0 18.0 24.0mg/L WHO* 0 0.001 0.014 0.071 0.14 0.26 0.34
mg/Kkg
Lubbers et al. 1982%
rising-dose 0.1mg/L 24 mg/L  WHO EHC®2 0.34
mg/Kkg / 1L 500mL><2
Lubbers & Bianchine 1984%°
5 mg/L 500 mL 12
Lubbers et al. 1984a*
0.2 1 mg/L 46
HDL HDL
Zeighami

Zeighami et al. 1990%
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30
4
4 20 mg/L
1.5L 4 TG
HDL LDL
Al A2 B
Wones et al. 1993a%
LCso 800-900ppm NIOSH 1976%*  WHO
LDs, 850 mg/kg WHO 2003%
6
10 0 20 40 80mg/L 0 4.1 8.1 15.7mg/kg
/ 6
40mg/L Cunningham 19803
9
Sprague-Dawley 12 5 15 30
mg/L WHO EHC* 0.7 2.1 4.2 mg/kg / 9
adherent resident peritoneal cell
15 30 mg/L E,
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Exon et al. 19877

WHO EHC

WHO EHC 2000%

90
Sprague-Dawley 10
mg/L :0 2 7.5 12.8 16.7mg/kg /
/ 90

Daniel et al. 1990*

2

C57BL/6 6

6.3mg/kg / 2
French et al. 1998

4

C57BL/6N

5.8 mg/kg / 4

Fidler 19778
90
B6C3F, 10

2.7 5.1 10.3 19.8 34.4mg/kg /

/ 90

0 25 50 100 175 250

:0 3.5 12.6 19.5 24.9mg/kg

7.5 15 30mg/L 1.6 3.2

WHO? 4.8

12.5 25 50 100 200mg/L
2.8 5.8 11.7 21.2 39.2mg/kg
100 200 mg/L

200mg/L
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Daniel et al. 1991°
120
CR-1: CD-1 30 0.1 0.9 15 30mg/L WHO?

0.02 0.2 2.9 5.8mg/kg  / 120

Herman et al. 1982

WHO NOAEL 5.8 mg/kg / WHO 20037
2
F344 50 0.05% 0.1% WHO*
75 150mg/kg / 0.1% 0.2% WHO*
150 300 mg/kg / 2
0.1
0.2%

Hasegawa et al.1986 @

2
F344 70 10 =2
0 70 140 275mg/L 0 4.2 7.3 13.6mg/kg /
0 4.2 7.8 14.4mg/kg / WHO? 0 8 13 24mg/kg
/ 0 5 7 15mg/kg / 2
NTP 1992%
2
B6C3F, 70 10 <2 0
70 140 275mg/L 0 7.3 14.0 23.8mg/kg /
0 7.6 14.2 24.2 mg/kg / 2
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NTP 19922
WHO EHC
WHO EHC 2000%

6

C3H/HeJ C57BL/6J 10 mg/L  WHO?

1.9mg/kg / 6
Les 1968
7
100 mg/L WHO* 10mg/kg / 7

Druckrey 1968°
5

B6C3F, 10 hypochlorite ion

hypochlorous acid 100 200 400 mg /L WHO?
1.6 4.0 8.0mg/kg / 5 pH 8.5
hypochlorite ion

Meier et al. 1985%

pH 6.5
WHO hypochlorous acid NOAEL  8.0mg/kg
/ hypoclorite ion LOAEL  1.6mg/kg / WHO
2003%
WHO EHC chlorine

sodium hypochlorite

WHO EHC 2000%
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66 76
Long-Evans 1 12 24 0 1.0 2.0 5.0mg/kg
/ 56 10
14 21
5 mg/kg /
Carlton et al. 1986%
pH 8.5
hypochlorite WHO EHC 2000%*
in vitro
Salmonella
typhimurium TA100 SOmix
Ishidate et al. 1984% TA1530 S9mix
Wlodkowski & Rosenkranz 19752
CHL Ishidate et al. 1984%
in vivo
Meier et al. 1985%
104
F344 50 0.05% 0.1% WHO
EHC32 13.5 27.7mg/kg / 0.1% 0.2% WHO EHC*®
34.3 63.2 mg/kg / 104
F344 Hasegawa

Hasegawa et

10
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al.1986 102
7
100 mg/L WHO* 10 mg/kg /
7
Druckerey 1968°
104
F344 50 500 1,000ppm
WHO?" 70 140mg/kg  / 1,000 2,000ppm WHOZ
95 190mg/kg 7 104
Kurokawa et al. 1986%
2
F344 70 10 <2
0 70 140 275mg/L 0 4.2 7.3 13.6mg/kg /
0 4.2 7.8 14.4mg/kg / WHO?" 0 8 13 24mg/kg
/ 0 5 7 15mg/kg / 2

140 275mg/L

NTP 1992%

103
B6C3F, 50 500 1,000ppm WHO*
84 140 mg/kg / 103

Kurokawa et al. 1986%

11
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B6C3F, 70 10 =2
0 70 140 275 mg/L 0 7.3 14.0 23.8mg/kg
0 7.6 14.2 24.2mg/kg / 2

NTP 1992%

International Agency for Research on Cancer  I1ARC 1991 2
chlorine

hypochlorite salts 3

Joint Expert Committee on Food Additives (JECFA) Monographs and Evaluations

WHO 3 2003%
NOAEL 15mg/kg /
2
NTP 1992% NOAEL 100
TD1 150 pg/kg /

TDI 2 1996

TDI  100% 5 mg/L

5 mg/L
0.3 mg/L

12



US EPA
Integrated Risk Information System (IRIS)
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U.S. EPA1994"

EPA/IRIS TDI RfD
RTD
Critical Effect UF MF RfD
NOAEL ™ : 100 1 0.1
14.4 mg/kg / mg/kg
NTP 1992 LOAEL: None
x
**
NOAEL 13.6 mg/kg / 14.4 mg/Kkg /
NOAEL 14 .4 mg/kg /
2003 *
22
0.1mg/L
0.4mg/L
1.0mg/L
WHO 2
WHO 1996
WHO 2
1ARC

13



3 1ARC 1991*
WHO 1996
TDI 150ug/kg /
5mg/L
5mg/L
0.3mg/L
4
1.0mg/kg
WHO 3
US EPA

NOAEL

NOAEL 15mg/kg

TDI

WHO EHC

14

100%

/

(45)

NOAEL

100

H4

WHO 19962
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0.34 mg/kg /

500mL 2 5 mg/L 500mL 12
0.2 1 mg/L
LDL
4 20 mg/L 1.5L

TG HDL

LDL Al A2 B

WHO LDs, 850mg/kg

NOAEL 90
16.7 mg/kg / NOAEL
90

10.3 mg/kg /
9

PGE, NOAELO.7mg/kg 7/ 4

LOAEL4.8mg/kg 7 TDI

15



NOAEL 2
23.8mg/kg /
/
pH8.5
invivo
3

TDI 136ug/kg

(45)

1.6mg/kg

NOAEL 2
13.6mg/kg /
pH8.5
5 B6C3F,
LOAEL
in vitro
S9mix S9mix
CHL
IARC 19911
genotoxic carcinogen
2
NOAEL13.6mg/kg /  NTP 1992%
NOAEL 100
/ 90

NOAEL10.3mg/kg /

TDI

16

2 )
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LOAEL4.8mg/kg / 63 2

NOAELO.7mg/kg /

TDI

TDI
NOAEL 13.6 mg/kg /
< > 2
100
10
TDI 136 pg/kg /
16
3 Img/L
90% 100% 90% 60%
37/41 100%
101/1,175 90% 100%

1,074 /1,175

1mg/L 53.3kg" 1 2L
1 1kg 38 ng/kg / TDI 136
pg/kg / 4 3
17
0.1mg/L 0.4mg/L
* 10 11 12
2000 2001 2002 10 11 12 3

17
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136 pg/kg /

2 NTP 1992%

NOAEL 13.6 mg/kg 7/

100
WHO DI
NOAEL LOAEL DI
(mg/kg /) Hg/kg
WHO/DWGL 15 100 150
10( )
3 2 ><10(
)
NTP 19922%
EPA/IRIS
14.4 100
15 150

18
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2 NOAEL
NOAEL LOAEL
mg/kg / | mg/kg /
/
0.34
2 0.34
12 2.5mg
6 15.7
10
9 0.7 2.1
SD WHO
12 “4.2)
PGE,
(2.1-)
90 16.7 A
SD 24.9 A
10
2 6.3
C57BL/6N
6
4 4.8 W
C57BL/6N
90 10 12 A
B6C3F, 100mg/L- 50 mg/L 100mg/L
10 10.3 19.8
200mg/L 100mg/L 200mg/L
21.2 39.2
120 5.8 (W)
CR-1:CD-
1
30
2 0.05% 6)
F344 ( 0.05%-, 0.1%-) 75 1)
50 ( 0.1%
0.1 %-) 150
( 0.1%)
( 0.2 %)
2 13.6
F344 14.4
70 WHO )
24 O
15 4)
2 23.8
B6C3F, 24.2
70 (WHO )
24
22
6 10 mg/L
C3H/HeJ 1.9
C57BL/6J

19
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100 mg/L
10
5
B6C3F, pH8.5 8.o(w)
10
1.6
W
56 5
Long-
Eavns 14
11 12 pH8.5
23 24
WHO WG
3 33
mg/L)
10% 20% 30% 40% 50% 60% 70% 80% 90%
10% 100%
20% 30% 40% 50% 60% 70% 80% 90% | 100%
0.11
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 | 0.10
41 29 2 2 1 2 1 1 0 2 1 0
10 7 0 0 0 1 0 1 0 1 0 0
1 0 0 0 0 1 0 0 0 0 0 0
28 22 2 2 1 0 1 0 0 0 0 0
2 0 0 0 0 0 0 0 0 1 1 0
H16
1175 56 93 116 118 179 151 101 104 68 88 101
389 9 20 17 31 60 48 34 55 21 35 59
124 5 1 1 6 18 19 14 8 14 19 19
626 42 72 98 80 92 78 50 35 25 33 21
36 0 0 0 1 9 6 3 6 8 1 2

20




ALT
AP ALP

AST

AUC
BUN
o 10
CHL
CHO
Crnex
CPK
CYP
GSH

Y-GTP vy

21
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)
0.34 mg/kg / 500mL 2
5 mg/L 500 mL 12
0.2 1 mg/L
“ 20 mg/L 1.51)
HDL LDL
LD, 850mg/kg WHO
(20 NOAEL 16.7 mg/kg /
(20 NOAEL 10.3 mg/kg / (
2 NOAEL 13.6 mg/kg /
2 NOAEL 23.8 mg/kg /
5 pH8.5
LOAEL 1.6mg/kg /
pH8.5
I
in vitro
CHL
in vivo
DI
NOAEL  13.6 mg/kg /
2 NTP 1992%
100 10
DI 136 pg/kg /

NOAEL 10.3 mg/kg /
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NOAEL I
2
100 150
(2003) NOAEL 15 mg/kg / 10 ug/kg /
NTP 1992%
WHO
3
2003
EPA/IRIS 2
2000 100
NOAEL 14.4 mg/kg / pa/kg /
NTP 1992%
1ARC(1991)
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