vC
HCl

VCM )

400

62.5

0.912 0.983

-160 -153.8

-14 -13.4

2.150

2,660mmHg(25 ), 2,530(20 )
[0.11g/100g (25 )]

log Pow 1.58 (22 )

lppm 2.59mg/m? 1mg/m® 0.389ppm (20

1,013hPa)

11,028

12 3,031,692

574,595

mixed-function oxidase

chloroethyleneoxide chloroacetaldehyde
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Beaumont  (1981) VCM 10

5 76 98
3 12,64,82 9
14 100 negative
Belli  (1987) 9 VC 5000
3 3 437 181 638
SMR 159 C.1.90% 108-225
217 C.1.90% 113-379
Bertazzi (1979) VC 4,777 62
30 4 3 1 SMR
Obs.8 Exp.1.0 SMR800 (p<0.001) 15 36
(p<0.001)
Buffler  (1979) 1948 8 -1975 9 VC
464 SMR 154 Obs.8 Exp.5.19
289 Obs.5 Exp.1.73  (p<0.032 one-tailed test) 5 314
138 0Obs.6 Exp.4.34 268 Obs.4 Exp.1.49 p<0.06 one-tailed test)
(50 ppm) (200 500 ppm)
84 Obs.2 Exp.2.38 205 Obs.4 Exp.1.95 122 Obs.1
Exp.0.82 441 Obs.3 Exp.0.68 p<0.032 one-tailed test)
1950 1960 TLV 500 ppm 1961 TWAS0 ppm ( 100 ppm 1974
OSHA ( ) 8 TWA 1 ppm
Byren (1976) VC-PVC (1940 ) 750
SMR 413 Obs.4 Exp.0.9 p<0.017 one-tailed) 612(0bs. 2 Exp.0.33
p 0.05) 1 1 VC
168(0bs. 3 Exp. 1.78 p 0.26) 153 0bs.28 Exp.18.2 p<0.02)
Creech  Johnson 1974 VC (angiosarcoma)

25 30
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VC 40
Duck (1975) 27 VC 2,100 SMR
96 Obs.35 Exp.36.44 99 Obs.11 Exp-11.09
Wagoner  (1976) 15
SMR 428 0Obs.8 Exp.1.87 702 0Obs.4 Exp.0.57
Duck(1976) SMR
202 Obs.4 Exp.1.98
Fox 1977 1940 74 PVC 7409 SMR
75.4 90.7 140.8 Obs.1 Exp.0.71 322.6 0bs.3
Exp.0.93 2
SMR SMR
Fox Jones 1988 1940 74 PVC 5498
1984 12 780
Autoclave operators 7 6 0.10 p<0.05
Heldaas 1984 PVC 454 1970 1
27 SMR 84 114
210 180 510 1250
SMR Mg
1980 53 VCM  multicarcinogen
Infante (1976) VC ( 3 24,000 17,000
12,000 ) 45 3
(Obs.38 Exp.24.07 SMR158 p<0.01)
VC
Masuda (1979) 1949 1975 305 VC ( 1 ) 273
VC 27 42 1956 1975
VC 4,777 4,929 SMR
138 Obs.8 Exp.5.8 91 Obs.9 Exp.9.9 500 Obs.5
Exp.1.0 429 Obs.6 Exp.l.4
Monson  (1975) SMR 1,100(0bs.8 Exp.0.7) 420(0bs.5
Exp.1.2) 160(0bs.13 Exp.7.9)
Nicholson  (1975) Ve 255
24 9 SMR 230 3.9
24 3 1 1 (glioblastoma ) 2

Ve
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Nicholson (1984) 1936 1946 2 PVC 5 (
18 ) 491 Niagara Falls 296 44 6 West Verginia
195 36 4 SMR 142( 128 :19.7)
2,380( 110 :0.42) SMR Niagara Falls
3,158( 6 :0.19 p<0.001) WestVerginia 1,739( 4 :0.23 p<0.0005)
12
255 9,677 1940 12
3 10% 1 5
ott  (1975) 1942 1960 VC 594 (25 ppm)
(25 200 ppm) (200 ppm ) 3
Obs.9 Exp.5.1 Obs.2 Exp.2.9 Obs.1 Exp.4.1 Obs.1 Exp.3.9
p<0.025 1 5
1 1 1 1 1 1 1
Pirastu 1990 8 253
7 PVC 2 PVC 1 7
1 1 VCM
Reinl  (1977) VC 7,021
4
Reinl (1979) VCM  PVC 7,021 PVC
4,007 4,910 VCM  PVC SMR 112 Obs.94 Exp.90.6
1,523 0Obs.12 Exp.0.9 p<0.001 PVC
Weber 1981 VCM PVC VCM 7021
1974 histrical cohort study 73734 93.2% 414
30 SMR 95 112
214 p<0.01 1523 p<0.01 12 013 16 874(p<0.05)
61-120 1525(p<0.01) 120 2528(p<0.05)
Rinsky(1988)
Simonato 1991 VCM 1ARC
4 VCM 19 12,706 SMR 286.95 Obs.24
Exp.8.4 95%C1186-425
Smulevich 1988 PVC VCM 3232 2195 1037 1939
77 288 63 60
SMR 500 416.7
636.4 3
149.2 139.7 153.8
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Tabershaw 1974 VC 33 VCM 8384 1972
1 7128 352
El
SMR El
SMR
SMR
Cooper (1981) Tabershaw 1973 1976
17 37 VCM 10173 1942 1973 1 1
VCM 707 SMR 12
203(0Obs.12 Exp.5.9 P<0.05) VC
Wong 1991 Cooper 1981 1972
1982 1536
SMR 90.1(p<0.01) 641.2(p<0.01) 15/37
180.2(p<0.05) 179.8(p<0.05)
Theriault (1981) VC 1948 1972 VC 585
870 SMR 122.17 Obs.20 Exp.16.37 1,600 Obs.8 Exp.0.5
p<0.001)
Waxweiler (1976) VC-PVC VC
10 1,294 ( 12,720) SMR
149 0bs.35 Exp.23.5 p<0.05) 1,155 Obs.7 Exp.0.6 p<0.001)
10 15 2 SMR 10
149 (p<0.05) 15 184 (p<0.01) 10 329 15
498(0bs.3 Exp.0.5 p<0.05) 15 194 0Obs.11 Exp.5.7 p<0.05) 10
1,155 Obs.7 Exp.0.6 p<0.01) 15 1,606 Obs.7 Exp.0.4 p<0.01)
10 9 ( ) 14 11 (4
1975 3 )
Wu 1989 VCM 4835 1942 1973
1986 SMR 333
(90%CI,202-521) 115 (90%CI,96-141) 145 (90%Cl,78-249)
6 nested case-control study
Ward  (2001) Simonato 1997
SMR (SIR) 29 324701
Simonato SMR 240
SMR 99 SIR 85

Langard (2000)

Obs7 EXP2.07
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Belli (1987) Ottetal. (1975) Waxweiler et

al. (1976) Bertazzi (1979) Byren (1976) Jonesetal. (1988) Monson et al.

(1975) Reinlet al. (1977) Rinsky (1988) Wong et al. (1991) Theriault et al. (1981) Waxweiler

et al. (1976) Wu et al. (1989) Byren (1976) Infante (1976) Monson et al. (1975)

Cooper (1981) Wong et al. (1991) Waxweiler et al. (1976) Wu et al. (1989) Reinl

etal. (1977) Rinsky (1988) Smulevich et al. (1988) Buffler (1979) Monson

et al. (1975) Wong et al. (1991) Waxweiler et al. (1976) Wu et al. (1989) Byren
(1976)

Creech and Johnson (1974) Duck et al. (1975) Heldaas et al. (1984) Masuda (1979)
Nicholson et al. (1975, 1984) Pirastu et al. (1990)
Bertazzi (1979) Fox et al. (1977) Jones et al. (1988)
Heldaas et al. (1984) Ottet al. (1975) Reinlet al. (1977) Smulevich et al. (1988) Tabershaw et
al. (1974) Waxweliler et al. (1976) Wu et al. (1989)

Buffler (1979) Heldaas et al. (1984) Ott et al. (1975) Reinl et al.
(1977) Tabershaw et al. (1974) Waxweiler et al. (1976) Wu et al. (1989) IARC
Groupl

Belli et al.(1987) Ott et al. (1975) Waxweiler et al. (1976)

Bertazzi (1979) Byren (1976) Jones et al. (1988) Monson et al. (1975)
Reinl et al. (1979) Rinsky (1988) Simonato et al. (1991) Wong et al. (1991)

Theriault et al. (1981) Waxweiler et al. (1976) Ward et al(2001)

Infante (1976) Monson et al. (1975) Cooper (1981) Wong et al. (1991)

Waxweiler et al. (1976) Wu et al. (1989)

Rinsky (1988) Smulevich et al. (1988) Weber et al.(1981)

Belli (1987) Buffler (1979) Monson et al. (1975) Waxweiler et al. (1976)

Byren (1976)

Langard et al.(2001)

Bertazzi (1979) Creech and Johnson (1974) Fox et al. (1977) dJones et al. (1988) Heldaas et al.
(1984) Nicholson et al. (1984) Pirastu et al. (1990) Thbershaw et al. (1974 Theriault et al. (1981)
Waxweiler et al. (1976) Wong et al.(1991) Wu et al. (1989)
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Buffler (1979) Fox et al. (1977) Heldaas et al. (1984) Ott et al. (1975) Reinl et al. (1977)
Simonato et al. (1991) Smulevich et al. (1988) Waxweiler et al. (1976) Weber et al.(1981)
Wu et al. (1989)

Fox (1977) Jones (1988) Renl (1977) Weber (1981)
Tabershaw (1974) Cooper (1981) Wong (1991) Ncholson (1975) Nicholson et al. (1984)
Fox Reinl Tabershaw Nicholson

Feron (1981) Til (1983) Maltoni (1981) Maltoni (1981 1988) Hong
(1981) Lee (1978) Viola (1971) Feron (1979) Bi (1985) Drew(1983) Adkins(1986)
USDHHS(1993)
USDHHS(1993)
Feron  (1981) P Wistar
2 1 4
5.6mg/kg/ 17mg/kg/

1.8mg/kg/ 5.6mg/kg/ Zymbal

Til  (1983) 1 1.7mg/kg Wistar 149
(hepatocellular carcinoma)

Maltoni  (1981) SD 52 16.65mg/kg/day
50mg/kg/day Zymbal

0.3mg/kg/day 1mg/kg/day Zymbal

Lee et al. (1978), Hong et al. (1981), Drew et al. (1983), Bi et al.
(1985), Adkins et al. (1986), Maltoni et al. (1981), Maltoni et al. (1988), USDHHS (1993)

Maltoni  (1981) SD Wistar Swiss Golden (1-
10,000 ppm 14 ) (4h/d 5d/w 52 ) 1 5
52 (6 )

-51-



(p 0.05)

Zymbal

(@ 0.05)
( 30,000 2,500 200ppm
( )30,000 6,000 2,500 500 200 150 50ppm
( )50mg/kg
( )50 16.65mg/kg
( )150 50 25 10 5ppm
Zymbal ( 30,000 10,000ppm
( 30,000 10,000ppm
( )10,000ppm
( 2,500 200 150 100ppm
( )500 250ppm
( )30,000ppm
( )30,000ppm
(Maltoni,1981)
25ppm(  )(120 ) (5 ) Zymbal 4) 1)
10ppm(  )(120 ) 1) (2) Zymbal )
Img/kg( )(150 ) 3) (1) (1) Zymbal 5)
0.3mg/kg( (150 ) €] (€9)
(Maltoni, 1981)
Lee (1978) AlbinoCD-1 (¢ ) 0 50 250 1,000 ppm 12
0% 50 ppm 10.3% (3/29) 250 ppm 24.1%
(7/29) (p<0.05) 1,000 ppm 39.4% (13/33) (p<0.05) 50 ppm
(0%) 250 ppm (47.1%) (p<0.05) 1,000 ppm (50%) 50 ppm
CD
250 ppm 1,000 ppm (p<0.05)
Hong  (1981) CD-1 éh/d 5d/w 1,3,6 50 250 1,000 ppm
12 0.8%
(0 ppm) 2.5% (50 ppm) 15% (250 ppm) 24% (1,000 ppm) 2.5%
CD
0% (O ppm) 0% (50 ppm) 7% (250 ppm) 19% (1,000
ppm) 7 1.3% (0 ppm) 0% (50 ppm)
3% (250 ppm) 10% (1,000 ppm) 10

250 ppm 15% 1,000 ppm 3%
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Viola (1971) Ar/IRE Wistar (3 ) 3% (30,000 ppm) 4h/d
5d/w 12

Feron (1979) 5,000 ppm 52

Zymbal
Bi  (1985) Wistar 0 10 100 3,000 ppm 3 6 12 18
( ) 5.2% (control) 5% (10 ppm) 57.9% (100
ppm) (p<0.01) 95% (3,000 ppm) (p<0.01) 10 ppm 0% (0/19
) 100 ppm 36.8% (7/19) 3,000 ppm 85% (17/20) ( )

control 18.9% 10 ppm 29.7% 100 ppm 36.5% (p<0.05) 3,000 ppm 56.0% (p<0.001)

Drew (1983) B6C3F1 ( ) SwissCD-1 ( ) 50ppm Fisher-344 ()
100 ppm GoldenSyrian ( ) 200 ppm 6h/d 5d/w 6 12 18
Swiss CD-1 0-6 6-12 12-18 6
0-6 (43.3%) (p<0.01)
B6C3F1 SwissCD-1
B6C3F1 6 68.7% (p<0.01) 6
6 64.3% (P<0.01) 12 6 58.8% (P<0.01)
6 12
18
6 (5.3%) 12 (20%)
18 (23.6%) 24 (34.7%) ( P<0.01)
0-6 (5.3%) (p<0.01) 6-12 (3.8%) 12-18 (0%) 18-24
(0%) 6 (14.8%) (p<0.01)
12 (46.1%) (P<0.01)
Adkins  (1986) 6 8 A/ 6h/d 5d/w 6
34% 38% 50 ppm 88% 74% 500 ppm 100% 100%
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USDHHS (1993)
effect level: ppm)

(cancer

¢ 7-D

( 7-2) ( ) 1 (day/week) 1
(hr/day)
Mon day/week  hr/day Target ppm Ref.
4( ) 5 6 100 Suzuki 1982
1,3,6 5 6 50 Hong et al. 1981
6 5 6 50 Drew et al. 1983
6 5 6 50 Adkins et al. 1986
6 5 6 50 Drew et al. 1983
79 5 6 50 Lee et al. 1978
12 5 6 50 Lee et al. 1978
12,18 5 6 , 50 Drew et al. 1983
6 5 6 100 Drew et al. 1983
10 5 6 250 Hong et al. 1981
12 6 6 100 Bi et al. 1985
12 5 6 250 Lee et al. 1978
52( ) 5 4 5 Maltoni et al. 1981
12,18,24 5 6 100 Drew et al. 1983
52( ) 5 4 1 Maltoni et al. 1981
6 5 6 200 Drew et al. 1983
30( ) 5 4 500  Maltoni et al. 1981
12,18.24 5 6 200 Drew et al. 1983
(USDHH,1993)
Mon day/week  hr/day Target mg/kg/d Ref.
52 5 0.3 Maltoni et al. 1981
52 5 16.65 Maltoni et al. 1981
Maltoni  (1981) 12 18 (10,000
6,000mg/m*  4h/d) SD Wister
Zymbal
Maltoni  (1988) SD 2,500 ppm 13
12 12 76
()
15% 96.3% 50.5% 9.2%



(4h/d, 5d/w, 7 7h/d, 5d/w, 69 )

64 .6% 51.2% ¢
69 8 )
Zymbal
Zymbal
(10,000 6,000mg/m?)
30ppm Maltoni
in vivo (Purchase 1975, Anderson

1976, Short 1977)
(Anderson 1981, Hansteen 1978, Kucerova 1979,
Hrivnak  1990) (SCE) (Hansteen 1978,
Kucerova 1979)
( )
(Ducatman 1975, Heath 1977, Purchase 1975, Leonard 1977, Funes-
Cravioto 1975, Hansteen 1976)

in vitro Salmonella typhimurium
(Andrews 1976, Bartsch 1976, de Meester 1980,
Rannung  1974) 0.275% (Shahin 1976) 20% (Simmon 1977, Victorin  1988)
5% E.coli (Jacobsen 1989)

Saccharomyces cervisiae ( ) 0.275% 0.55%

VC S.typhimurium VC 2-chloroethylene oxide (2CHO) 2-
chloroacetaldehyde (2CA) (Jacobsen 1989) 2CHO 2CA
Chinese ovary (Huberman 1975, Loprieno  1977)

2CA 1 DNA (Jacobsen  1989)
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p53

p21 DNA
Hollstein  (1994) \C 4 1
p53 double min-2 (protooncogene)
2 AT( - ) TA
VC
DNA p53
30% p53
Marion (1999)
p53
Smith (1998) p53
DeVivo  (1994) p21
p21 13 glycine
aspartic acid(Aspl3 p21)
Ve Aspl3 p21
( 59.6 VC 25.4 ) (ASL) 1 (51
2 ) (HCC) 9 ( 55.3 19.8 ) (AG) 45 VC (
57.3 19.4 ) (Exp) 28 ( 66.1 ) (Con) Aspl3 c-
Ki-ras-p21 (c-Ki-ras-2 Aspl3p21) ASL 80% HCC
0% AG 89% Exp 49% Con 0% 10 29
VC DNA adduct c-Ki-ras-2 13
2 GC AT transition
59.6 VC 25.4 5 4 VC
DNA VC DNA RNA adduct 2CHO
3, N4-ethenocytidine, 1, N6-ethenoadenosine (¢ A), 7-N- (2-oxoethyl)-guanosine
VC 2CA
4 cyclic adduct € A 3, Nd-ethenocytosine (¢ C)
N2,3-ethenoguanine (N2,3-¢ G) 1, N2-ethenoguanine (1, N2-¢ G) Dosanjh
(1994) 4 cyclic etheno 4 heterocyclic
adduct glycosyl DNA etheno adducts
Basu  (1993) eA €C 4-amino-5- (imidazo-2-yl) imidazole (B )
E. coli eA €C \VC DNA
adduct B €A
Rashad  (1993) (GSH)
GSH GSH

G6PD (glucose- 6- phosphate dehydrogenese) hexose- monophosphate
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o - naphthyl acetate esterase (o -NAE) ribonuclease

\C 5
GSH acid ribonuclease

alkaline ribonuclease G6PD o -NAE VC

1n vivo

SCE

DNA adducts
ras p53
po53
DNA

Nicholson (1984)
Clement Associates (1987)
Buffler 1979 Heldaas 1984

in vitro

po53
p21

WHO(1987)
US Equitable Environmental Health Study (USEEHS)
Fox 1976  Ott 1975
Smulevich 1988 Simonato 1991

Buffler ~ (1979) 1948 8 1975 9
VC 464 SMR 154 .8 .5.19
289 5 .1.73  (p<0.032 one-tailed test) 5
314 138 .6 4.34 268 4 .1.49
p<0.06 one-tailed test) (50 ppm) (200 500 ppm)
84 2 .2.38 205 4
.1.95 122 A .0.82 441 3
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.0.68 p<0.032 one-tailed test) 1950 1960

TLV 500 ppm 1961 TWA50 ppm ( 100 ppm 1974  OSHA (
) 8 TWA 1 ppm
Fox 1977 1940 74 PVC 7409
SMR 75.4 90.7 140.8 A .0.71
322.6 3 .0.93 2
SMR
SMR Fox Jones 1988
1940 74 PVC 5498 1984 12
780 Autoclave operators 7
6 0.10 p<0.05
Heldaas 1984 PVC 454 1970 1
27 SMR 84
114 210 180 510 1250
SMR
Mg 1980 53
VCM  multicarcinogen
Nicholson  (1984) 1936 1946 2 PVC 5
( 18 ) 491 Niagara Falls 296 44 6 West
Verginia 195 36 4 SMR 142( 28
2 19.7) 2,380( :10 :0.42) SMR
Niagara Falls  3,158( :6 :0.19 p<0.001) West Verginia 1,739( 4
:0.23  p<0.0005) 12
255 9,677 1940
12 3 10% 1
5
Simonato 1991 VCM
IARC
4 VCM 19 12,706 SMR
286.95 .24 .8.4 95%Cl186-425
Smulevich 1988 PVC VCM 3232 2195 1037
1939 77 288 63 60
SMR 500 416.7
636.4
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3 149.2 139.7 153.8

US Equitable Environmental Health Study (USEEHS, 1978) 37
1 10,173 1973 8.7
SMR 104 139 141.39 1950 1969
224 10 4.5 p<0.05 Nicholson (1984)
Nicholson (1984) 2 5 ( 18 )
491 Niagara Falls 296 44 6 West Verginia 195 36
4 SMR 142( (Obs.):28 (Exp.): 19.7)
2,380(0bs.:10  Exp.:0.42) WHO 1987
2,050mg/m?
3.6x 107"/u g/m? 4.5%x 10°7/p g/m?
WHO 1987 Nicholson (1984) 12 ( )

7.2x 107/y g/m?

VC 12 (Obs.) (Exp.) SMR
)
Obs. Exp. SMR | Obs. Exp. SMR

Bertazzi (1979) 30 30.9 97 8 (1.0) (800) *** 3
Buffler (1979) 8 5.19 154 0 1.17) — 0
Byren 1976) — — — 4 0.97) 413* 2

Duck (1975) 35 36.44 96 — — — 0
Equitable (1978) 139 141.39 104 |10 4.5)  (224)* 5

Fox (1976) 115 126.77 91 4 0.71 563** 2
Masuda (1979) 8 5.8 138 1 0.6 167 0
Nicholson (1975) 9 3.9 230 3 (0.12) (2,500)*** 3

Ott (1975) 13 16.0 81 0 (0.5) — 0

Reinl (1979) 94 90.6 112 12 0.9 1,523*** 4
Theriault (1981) 20 16.37 122 |8 (0.5  (1,600)*** 8
Waxweiler (1976) 35 23.5 149* 7 0.6 1,155%** 6

p<0.05 ( )1950 1969 US (Nicholson 1984)
p<0.01
p<0.001
US Equitable Environmental Health Study (USEEHS) 37
1 10,173 1973 8.7
WHO 1987 Barnes 1976 650ppm (1,665U g/m?)
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USEEHS 9 0.75% 10y g/ m?
4.7x 107/y g/ m?
WHO(1987)
1x 10° 2000 (WHO 2000)
Fox 1976 7,409 SMR
75.4 90.7 140.8 Obs.1 Exp.0.71 322.6 Obs.3 Exp.0.93
Clement Associates (1987)
2,244ppm-years
SMR 1,538 Obs.2 Exp.0.13 2
1.1x 10%/y g/m?
Ott 1975 VC 594 (25 ppm) (25
200 ppm) (200 ppm ) 3 Obs.9 Exp.5.1
Obs.2 Exp.2.9 Obs.1 Exp.4.1 Obs.1 Exp.3.9
p<0.025 Clement Associates (1987)
2,495ppm-years
4.5% 105y g/m?
Buffler 1979 464
SMR 154 Obs.8 Exp.5.19 289 Obs.5 Exp.1.73
(p<0.032 one-tailed test) 5 314 138 Obs.6 Exp.4.34
268 Obs.4 Exp.1.49 p<0.06 one-tailed test) (50 ppm)
(200 500 ppm) 84 Obs.2 Exp.2.38
205 Obs.4 Exp.1.95 122 Obs.1 Exp.0.82 441 Obs.3
Exp.0.68 p<0.032 one-tailed test) Clement Associates (1987) 4
3

106 204 859ppm-years

4.3x 10°p g/m®  1.3x 10%/p g/m® 3.0x 10%/p g/m®

Heldaas 1984
1 27 SMR
114 210 180 510
SMR
(1987) 3
3,750ppm-years
9.4x 10%y g/m?®
Smulevich 1988
2,195 1,037 1939 77
60 SMR 500

15-19
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454 1970
84
1,250
Clement Associates
1
3,232
288 63
416.7
500ppm 17



2.5x 10%u g/m?® 6.2x 10°°y g/m?®
Simonato 1991
IARC VR 286.95 (bs.24
Exp.8.4 95%CI186-425

250 1,250 4,000 8,000 12,000ppm-years
15years of latency 1 1.2 46 122 17.1
6.2x 10® 3.5x 107 5.4x 107 5.2x 107

McLaughlin
(1999)
1
Nicholson 1984 Equitable(1978) Fox 1976 Simonato (1991)
5.2x 107  5.4x 107
3.6x 107 1.1x 10%y g/ m?
1.0x 10
PBPK model
Clewell  (2001)
Maltoni
1.1x 109y g/ m®
EPA
4.4x 10°
EPA Maltoni
Clewell EPA

neoplastic nodule

-61-



U.S.EPA(2000)

VC
(Danziger 1960) VC

(Juhe 1974, Wong 1986, )
PVC
(Suciu 1963, 1975)
VC (Danziger 1960)
(Juhe , Micu 1985, )

(Juhe 1974, )

Raynaud (Jayson  1976)
100,000 400,000 ppm VC 30 60
10 500 ppm (John  1977)
(Lester 1963, Mastromatteo  1960)
(100,000 ppm 900,000 ppm) 300,000 ppm
30
300,000
ppm VC 30 (Mastromatteeo  1960)
Raynaud (
) VC QJuhe 1974 ) (Harris 1967, Juhe
1974) (Juhe 1974, Preston  1976)
(Magnavita 1986) (Ward 1976)
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(Suciu 1963) (Magnavita  1986)

(Juho 1974, Lee  1974) (Suciu 1975 Waxweiler  1977) VC
(Bryen
1976)
@ 10 ) 0.2 130.7ppm VC
VC (34 38 ) (Bao  1988)
VC (Juhe 1974 Marsteller 1975 Micu
1985 ) (Lilis  1975)

(Dimman 1971 Sakabe 1975 )
VC 1970
VC
( ) 80%
90% 30%
(USDHH 1993)

VC
VC chenodeoxycholic
(Vihko  1984)
(Juhe 1974 )
Raynaud”s (Freudiger 1988 )
(Harris 1967 )
(Jayson  1976)

500 ppm  VC 1 6 6h/d) 5 (5d/w 6

(Adkins  1986) 6h/d 5d/w 6 12
50 ppm VC (Hong 1981)
12 250 ppm VC

(Lee 1977, 1978)

2,500 ppm VC 5h/d 5d/w 5 6

(Suzuki 1978, 1980,
1981)

50,000 ppm VC  7h/d 5d/w 1
(Feron  1979) Viola (1970) 30,000
ppm VC  4h/d 5d/w 1
VC
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(Bi 1985, ) Wistar 100 5,000 ppm 1
(Bi 1985, Feron  1979)
NOAELs (6 ) 50 ppm 100 ppm
200 ppm (Torkelson  1961)
( )
Infante (1976) VC
VC
VC
(Edmonds 1978 )
VC
( ) (1/3) 50 2,500 ppm
500 ppm 50 ppm
(John  1977,1981)
VC
(Bogdanikowa 1984, Grainger 1980) B
VC HLA-DR5 ( ) VC
(Black  1986) VC VC
( ) VC (Sharma  1979)
4,000 20,000ppm VC 5 4,000 ppm
8,000 ppm 20,000 ppm
VC
(Lester  1963) (
) (Magnavita 1986, ) VC
(Viola 1970, 1971)
Dickman  (1993) Ve Ve
(1986 1989 Ve
47% 1991 25%
VC




Bertazzi (1979) 1975 1977 VC 5,441 4,777
(4,713 64 3 50 ppm
800 ppm 50 800 ppm
990 0.4 2.9 2,290 0.5
3.8 1,009 1 4.8 ( 3.9 ,p<0.05)
14.8 17.7 25.4 (
19.1 p<0.001) 4.7 7.5 9.1 ( 7.3 p<0.001)
4.1 41.2 440 ( 40.4
p<0.01)
-GT 15 37.1 (p<0.001) AP ( ) 15
7.8  (p<0.02)
5 41.4 6 15 48.2 15 58.1 (p<0.001) 46.2
15 78.6  (p<0.001)
55.4  (p<0.001) 63.6  (p<0.05)
VC
NOAEL ( ppm)
(USDHH 1993) 14 15 364
365 NOAEL
(
L 114 ) Target ppm
15 6 / 50,000
30 200,000
100,000
30 200,000
5 2/ 4,000
1 50,000
1 5,000
8 10,000
10 7 / 50
6 15
5 6 / 30,000
[15 364 1
M 6d/w 6h/d 10
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10(w) 5d/w 1h/d 500
10M 5d/w 5h/d 50
20,000
8w 5d/w 6h/d 1,000
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6M 5d/w 7h/d 100
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(USDHH, 1993)
10  ppm
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6 (non observed adverse effect level,
NOAEL) 50ppm 100ppm 200ppm
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2001 805 50
30
2003
99.99
Euro Chlor 1999

1995 2,135 2001
764

Parsons 1984, Vogel
McCarty 1985, McCarty 1996, 1997

Eisenreich
1981 OH NO,
OH
WHO 1999 1 2
1979 1980
1997 1998 1980, 1981, 1998, 1999 1979
1980 1/10 1997 18
53 15 40 1998 3 12 36 31
0.018 2.0y g/m? 0.016 1.3y g/m?®
1979 1980
1995 1996
1997, 1997 1995 8
1 1996 10 1 1995
0.1y g/m? 2
0.59 0.22p g/m? 1996 7
2 3y g/m?
1997
2002 280 360 1,800 3,900
0.1 0.2y g/m? 2001
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2001 0.0624 g/m? 1.6y g/m3 234
0.0025 1.6y g/m? ) 0.33y g/m® 0.33y g/m®
72 0.0025 7.0p g/m? 0.047y g/m? 0.20
U g/m® 5 0.0061 0.204 g/m?
11
10 M g/m
1997 287 1,815 0.19 0.0077 8.5
1998 324 3,422 0.22 0.0091 9.7
1999 330 3,675 0.17 0.0079 7.0
2000 336 3,686 0.16 0.0022 12
2001 360 3,869 0.11 0.0025 7.0
11 2001 U g/m®
360 0.11 0.0025 7.0
231 0.062 0.0025 1.6
56 0.047 0.0061 0.20
72 0.33 0.0025 7.0
1.6y g/m?
PRTR 0.56
M g/m?
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1999 23
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