O O oo~NO O A N -

1.1

1.2

37

42

41 1968 40
X
61
2,614 1 42
30
6,711 6,093 1974
60
11
454 405 1975
(Ca) P) Ca/P
19.8+1.1ug/g Cr 26.41.0ug/g Cr
30.0ug/g Cr
Ca/P

Nogawa 1979a
42 43

98% 90%

RBP

9 10 70
Nogawa 1979b; 1982a 20
596 275 321
419
RBP [3.- B-MG
B>-MG
60 %
B--MG RBP

1,031

19

1976
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246 295 541
1982b
RBP [B-MG
B.-MG RBP
B-MG
S — probit
44
66 18 64
9 20 RBP
Nogawa 1977 96
Ccr %TRP
Ccer
sensitivity Nogawa 1980; 1981 5
B,-MG  N-acetyl-[3-D-glucosaminidase NAG
NAG B,-MG B-MG
Nogawa 1983
5 50
191 141
NAG PBr-MG
NAG 100U/g Cr [3,-MG 50,000ug/g Cr NAG
B.-MG NAG
Nogawa 1986
1983 1 1984 6
Aoshima 1987 24 11
5 2
55 66 247 187
75.7% 46 32 69.6%
12 6
11 Br-MG ol-MG
H 2
B,-MG 1mg/g Cr 100mg/g Cr
38.3%
1
0.12-0.03ppm
0.32-0.57ppm
1.3
45 0.4 ppm
54 30 13,052

9ug/e 15
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15 30 1,700

367
351
13 13
24
Cd 13.1ug/e 7
13 !
[3, -microglobulin
510
462
2 (3, -microglobulin 10,000 g/€
7.1 0.65
3. -microglobulin 70 70
1,000pg/€
2
1 11.2ug/e 194 5.2ug/t 3,
-microglobulin 320pg/day 960 120ug/day
[3. -microglobulin B2
—microglobulin
14
1974 1975 Nogawa (1978) 50 2,691
retinol binding protein (RBP)
1981 1982 Kido (1987)
50 3,465 ( 1,574 1,891 )
N 80
B2 (B2-MG) 1,000gu/g Cr
50
14.3% 18.7%
(MT) MT
97.5% 638ug/g Cr 693ug/g Cr)
B2-MG 3,178
1,424 1,754 probit linear model (Ishizaki et al., 1989)
logistic linear model (Hayano et al., 1996)
B2-MG
3.8-4.0 1.6-3.0pg/g Cr 3.8-4.1
2.3-4.6ug/g Cr 50 3,110 MT
4.2 4.8ug/g Cr (Kido et al., 1991)
50 30 1,703
B2-MG MT N
B2-MG MT N
0.34ppm (Nakashima et al., 1997)
74 (
32 42 ) 1981
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1986 (32-MG  1,000ug/g Cr
B2-MG 1,000ug/g Cr
5
N 5 (Kido et al., 1988)
15
1975 1977a 35
137 13%
2.5%
33 10
B2-microglobulin  p2-MG r=0.62
r=0.57 r=0.50
1977b
0.64ppm N=85 1981 Kojima 1977
7 50 69 156 50 69 93
150ug/day 40ug/day
7.5ug/l 2.0ug/l B2-MG
700ug/1 14% 3.2%
1985 1932-1979
Iwata 1992 1975 1977 B2-MG
40 230 1990 Cox
B2-MG
p2-MG 10 1.44 95% 1.02 1.44
1.6
4
1979 1982 80%
1979 1985 50 80
99 50 80 196
60 50
60 10ug/g creatinine cr. B2-MG
70 50
70 1,000pg/g cr. B2-MG
1982 1985
50 285 B2-MG  1,000ug/g cr.
B2-MG B2-MG
al-MG
6.6
11.2ug/g cr. al-MG metallothionein
Tohyama et al., 1986; 1988
Iwata 1993 1979 102 B2-MG
1989 10 1981
1969 213ug/day 1983
106ug/day 10 48
8.5ug/g cr. 6.0ug/g cr. B2-MG
40 B2-MG  1,000ug/g cr. 1.8
1998, 2001 1996 1988
14
HCO3" 9
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Iwata 19914, 1991b

B2-MG 1,000ug/g cr.
187 95% CI 116-287

B2-MG B2-MG

Iwata et al., 1991b
35 95% CI 7-103
SMR 101, 95% ClI 63-155

76  95% CI 41-131

Arisawa 2001
1982 1989

1979 1982
SMR 215 95% [CI] 93-424
Cox
B2-MG 1,000ug/g cr. SMR

SMR 126, 95% CI 81-186

1997 Arisawa et al., 2001 B2-MG 1,000ug/g cr. 1,000ug/g
cr. SMR 138 95% Cl 101-183 66 95% Cl149-87 90 95%
Cl 73-109 Body Mass Index
B2-MG B2-MG B2-MG
B2-MG
2 Arisawa 2001
B2-MG 1,000 pg/g cr. 1,000
ug/g cr. SIR 71 95% Cl 44-107 103 95% Cl 41-212

58 95% CI 32-97

1,000 pg/g cr.

1.7
1976 1978 7
4.4% 4.2% 2.9% 0.2% 0.2%
0.1% 0% 7 0%
1979
Kawada 40 400
N-acetyl-B-D-glucosaminidase NAG
1.59 1.48ug/g cr.
NAG
r=0.20, p<0.01 B2-MG
Nakadaira 2003 98 24 86
50 20 83
2.69 4.68ug/g cr. 1.08 1.69ug/g cr.
B2-MG 1,000ug/g cr.
1.8 Cadmibel
1985 1989 (CadmiBel
) Liege Charleroi Hechtel-Eksel Noorderkempen
2,327 219/
B2-MG RBP NAG 10%
219/ subclinical
Bernard A, et al. 1992, Lauwerys R 1990, Lauwerys R, et al. 1991
Cadmibel 2,327 10 1,107
8 24 1985
1989 331
372
7.9nmole/24 10.5 nmole/24
B2-MG
RBP NAG
8.1km
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1km 2.7%

Staessen J A, et

al. 1994
1985-1989 Cadmibel 208 385 5
PheeCad Public health and environmental exposure to cadmium study
7.52+1.9nmol/24
6.1£2.2 nmol/L 16% 35%
7.6+1.9nmol/24 7.84+2.1nmol/L
14% 28%
Hotz P, et al. 1999
Cadmibel Subclinical
1.9 OSCAR
the osteoporosis, cadmium as a risk factor
(OSCAR) study. OSCAR study
Fliseryd Oskarshamn 5 16 80
1,021
222 al-
(al-MG) al-MG 0.8mg/mmole creatinine
800mg/g 0.6mg/mmole creatinine 600mg/g
2
a
1-MG Odds
52
1.0nmole/mmole creatinine 10%
Jarup
5 1
1 nmole/mmole creatinine 1lug/g
creatinine 2.5ug/g creatinine
80
oal-MG
Jarup

2.5 nmole/mmole creatinine 2.5ug/g creatinine

1.0nmole/mmole creatinine

1.0 pg/g creatinine

1.10 Shipham
Shipham 17 19

1982 1,092 547

20

112 113

65
Shipham
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Shipham B2-MG
B2-MG
(Morgan
H 1988, Simms DL 1988)

1.11

(Bustueva et al. 1994, Cherniaeva et al. 1997)

3
(n=27) 53.8ug/l
99.3ug/g (n=16)
40.9ug/1 92.0ug/g
9.04ug/l  25.1ug/g
31 B2-MG
B2-MG (r=0.96)

(Bustueva et al.,
1994)

(larushkin. 1992)
3 147 114

2.2 1.8nmol/l
(Odland et al., 1999)

(Olikhova et al., 2000)

1.12
0.05 mg/I
1mg/kg
367-382ug/day
313ug/day 299ug/day
63ug/day 61.5ug/day 25
433 17% 15ug/g cr
B2-MG 500ug/g cr
[32-MG N-acetyl-[3-D-glucosaminidase(NAG)
(Cai et al., 1990, Cai et al., 1995)
3.70 051
0.0072mg/kg 10.7 1.62 0.40pg/l
B2-MG
B2-MG
(Nordberg et al., 1997) NAG
(Jin et al., 1999)
2 5

133ug/day
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1.67ug/kg BW (Han, 1988)

20-57 150 ( 74 76
) 0.94ug/l 2.61ug/l
20 0.6ug/l 40 1.24ug/1
1983 1985
(Quetal., 1993)
1.13
Diamond et al (2003)
15
20 /
1950 Friberg
(1950)

(Adams 1979, .Baader 1951, Bonnell 1955, Bonnell et al 1960, de Siva and Donnan 1981,
Lauwerys et al 1974, Suzuki et al 1965, Tuchiya 1967) 55
(Hansen 1977) 25
B2-MG 2 10 100

(Bernard 1979)
18 42 21 77
1.2 5.4
B2- B2-MG 34 31

(Adams et al 1969, Bonnell
1955, Kazantzis 1963, Suzuki et al 1965)

Cd
60 ( 58 2 ) 4-24 Cd (Elinder
et al 1985) B2MG 40 Cd B2-MG
1976-1983 B2-MG
Kawada (1993) Cd 1986-1992
Cd 0.857mg/m° 0.045mg/m® Cd
Cd 41.7-94.6 1984
32 1980-1984 1990-1992
(McDiarmid et al 1997) B2-MG  300ug/g cr
Cd 20ug/g cr B2MG
300 1,500ug/g cr Cd 20ug/g cr
B2-MG 1,500ug/g cr Cd
20ug/g cr Cd
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- (Ni-Cd)

3
(2004) West Midlands Ni-Cd
1947
England Wales
Ni-Cd
Mannino et al (2004)
Cd-U
Cd-U
4 1,105

Cd-U

Nicaud(1942)

Cd-B Cd-U [B,-MG-U NAG-U

Ezaki et al. (2003)

20 2 4
Friberg(1950)
Scott (1976)
27 22
20-30pg/I
Ni-Cd
1980
Sorahan and Esmen
926
2000
16,024
Cd-U
Suwazono et al. (2000) 2
1,648
Cd-B
B,-MG-U NAG-U
10,753 1,000

10

Cd-U al-MG-U B,MG-U
al-MG-U B,-MG-U

Cd-U al-MG-U B,MG-U

Suwazono et al. (2000)

Cd-U

Ezaki et al. (2003)



© 00 N Ol WN P

o101 o1 b B DSBS BADMBEDEDNDEOOMWOMWWWWWWWNDNDNDNDNNDNDNDNNNNMNNNRERPRERPERPEPERRERER
PONPOOONOOOODRWNPEPOOONODOUOBRARWNREPOOONOOODMWNPEPEOOOOLONOOG MA~AWDNLEREO

Horiguchi et al. (2004) 5 1,381
Cd-U al-MG-U [3,-MG-U

provisional
tolerable weekly intake; PTWI
Cd-U
Ezaki, et al. (2003) Cd-U al-MG-U [(3,-MG-U
PTWI
PTWI
10 35 60 10,833
al- al-MG
B32- B2- MG
0.76 3.16pag/gcr
al-MG B2- MG
2004 13 15
B2- MG 12
28 15 30 17
B2- MG
10 12pag/g cr B2- MG 10
12ug/g cr 2004 13 15
5 1 202 596 30

1,407

Provisional Tolerable Weekly Intake :PTWI

2004 13 15
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