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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

1.1

1968

30
6,093

405

(Ca)

19.8%1.1pg/g Cr

1.2
37 41
X
61
2,614 1
6,711
19
42 11
454
30.0pg/g Cr
Ca/P
Nogawa 1979a
42 43
Nogawa 1979b;
98% 90% 596 275
419
RBP-
RBP

10
1982a
321

R

P

40
42
1974
60
1975
(P) Ca/P
26.4%1.0pg/g Cr
70
20
B2-MG—
B2-MG
60 %
—B2-MG  RBP

1,031

1976
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246 295 541
1982b
RBP B2-MG
B2-MG RBP
B2-MG S probit-
44
66 18 64
9 20 —_— RBP
Nogawa 1977 96
—Cer— %TRP
Cer-
Sl Nogawa 1980;
1981 5 B2-MG
Plaespa Dol oeluocaninidar e NAG —
NAG B2-MG B2-MG
Nogawa 1983
5
50 191 141
NAG B2-MG
NAG 100U/g Cr B2-MG 50,000pg/g Cr
NAG B2-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 B2-MG al-MG
pH 2
p2-MG Img/g Cr 100mg/g Cr
38.3%
11
0.12-0.03ppm
0.32-0.57ppm
1.3
45 —F 04
ppm 54 30 13,052
10,279
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1972

— ug/L 15
15 30 1,700 —
367 —
351
13 13 24
— 13.1pg/L 7
—_— 13
B2 -MG
50 510
462 B2-MG
52
1977 2
B2 -MG 10,000pg/L —_— 7.1%
0.65% B2 -MG
70 70 1,000pg/L
1
11.2pug/L 19.4-52pg/L B2 -MG 320pg/
960-120pg/ B2 -MG
B2 -MG
1.4
1974 1975 Nogawa (1978) 50 2,691
262
RBP
1981 1982
(1987) 50 3,174 (1,424 1,754
)
N
80 B2-MG
1,000pg/g Cr 50
14.3% 18.7%
60 40 B2-MG
B2-MG 3,178
1,424 1,754 R
(Ishizaki et al., 1989) Loeie s paadal (Hayano
et al., 1996)
B2-MG 5.3-6.0% 4.3-5.0%
3.8-4.0pg/g Cr 3.8-4.1pg/g Cr
B2-MG sl 1,000pg/g Cr
1.6-3.0pg/g Cr 2.3-4.6pg/g Cr 50 3,110
MT
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(Kido et al., 1991)

4.2 48pg/gCr

50 30 1,703
B2-MG MT—
B2-MG MT
0.34ppm (Nakashima
etal., 1997)
74 (
32 42 ) 1981
1986 B2-MG 1,000pg/g Cr
B2-MG
1,000pg/g Cr 5
5 (Kido
et al., 1988)
1.5
1975 1977a 35
137 58 79
13-22% 2.5%
33 10 %TRP
B2-MG
r=0.62 r=0.57
r=0.50 1977b
0.64=20.72ppm N=85 1981 Kojima 1977
7 50-69 156 50-69 93
150pg/day
40pg/day 7.5ug/L 2.0ug/L
B2-MG 700pug/L 14% 3.2%
1985 1932-1979
Iwata 1992
1975-1977 B2-MG 40 230 1990
Cox B2-MG
B2-MG 10
1.44 95% [CI] 1.02-1.44
1.6
4
1979 1982 80%
1979 1985 50-80
99 50-80 196
60 50
60 10pg/g 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
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6.6

11.2pg/g Cr al-MG MT
Tohyama et al., 1986; 1988
Iwata 1993 102 B2-MG
1989 10
1981 1969 213pg/day
1983 106pg/day 10 48
8.5ug/g Cr 6.0g/g Cr B2-MG
40 p2-MG 1,000pg/g Cr
1.8
1998, 2001 1996 1988
14 HCO3" %TRP
9
Iwataetal. 1991a,1991b  Arisawaetal. 2001 1979 1982
1982 1989
B2-MG 1,000ug/g Cr SMR 223 95%
fCI}~ 125-368 131 95% CI 84-193 Cox
B2-MG B2-MG
Iwata et al., 1991a
B2-MG 1,000ug/g Cr SMR 76 95%CI 41-131 35 95% CI
7-103 SMR 101, 95%
CI 63-155 SMR 126,95% CI 81-186  Iwataet al., 1991b 1997
Arisawa et al., 2001 B2-MG 1,000pg/g Cr 1,000pg/g Cr
SMR 138 95% C 1101-183 66 95%CI 49-87 90 95%CI 73-109
BMIBedyMassIndex
B2-MG B2-MG
B2-MG B2-MG
2 Arisawa etal. 2001
B2-MG 1,000
pg/g Cr 1,000 pg/g Cr SIR 71 95% CI

44-107 103 95% CI 41-212

Ezaki et al. (2003)

al-MG

58 95%CI 32-97 1,000 pg/g Cr

Suwazono et al. (2000) 2
1,648
B2-MG NAG
— B2-MG NAG
13 15 , 2004 10
10,753 1,000 / 35 -60
al-MG B-MG

0.76-3.16pg/g Cr
B,-MG
al-MG B2-MG
Suwazono et al. (2000)
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Ezaki et al. (2003)

Horiguchi et al. (2004) 2004 13 15
5 1,381 4 1,179 1
202 202-569 30
al-MG B2-MG
—seehens e lombl e esl ey PTWI—
0.86-6.72ng/kg / Cd-U
2.63-4.08ug/g Cr Ezaki, et al. (2003)
al-MG B2-MG
PTWI
PTWI
PTWI
B2- MG 12
29 16 30 17
B2- MG
10-12pg/g Cr B2- MG
10-12pg/g Cr Ikeda,et.al(2003)
2004 13 15
1976 1978 7
4.4% 4.2% 2.9% 0.2% 0.2%
0.1% 0% 7 0%
1979
1.8
19761978 7
4.4% 4.2% 2:9% 02% 025
04% 0% 7 0%
1979
Kawada et al. 1992 40 400
N-aeetd-B-D-glucosammidase—NAG—
1.59 1.48pg/g Cr
NAG
=0.20, p<0.01 B2-MG
Nakadaira 2003 98 24 86
50 20 83
2.69 4.68ug/g Cr 1.08 1.69ng/g Cr
B2-MG 1,000pg/g Cr
1.9 Cadmibel
1985 1989 (CadmiBel
) Liege Charleroi Hechtel-Eksel Noorderkempen
2,327 2ug/
B2-MG RBP NAG 10%
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2pg/ subelinical

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 lkm
2.7% Staessen J A, etal. 1994

1985-1989 Cadmibel 208 385 5

PheeCad Public health and environmental exposure to cadmium study
7.5%1.9nmol/24

6.1£2.2 nmol/L 16% 35%

7.6%+1.9nmol/24
14% 28%

Hotz P, et al. 1999
Cadmibel

1.10 OSCAR

factor (OSCAR) study. OSCAR study

Fliseryd Oskarshamn

80 1,021
222
—a1-MG)
800mg/g Cr 0.6mg/mmole Cr 600mg/g Cr
2
ol-MG Odds
1.0nmole/mmole Cr 1.0pg/g Cr
Jarup
lpg/g Cr 2.5ng/g Cr
80
al-MG

* 1.0nmole/mmole Cr 112
1.0 pg/g Cr

7.8+2.1nmol/L

the osteoporosis, cadmium as a risk

5 16
o
o 1-MG 0.8mg/mmole Cr

53
10%

1 nmole/mmole Cr

113
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Jarup
2.5 nmole/mmole Cr 2.5ug/g Cr 20
+-Onmele/mmele—Cr H2 H3
1 0 uolo Cr
o HEE
1.11 Shipham
Shipham 17 19
1982 1,092 547 65
Shipham
pH
Shipham p2-MG
B2-MG
(Morgan H 1988, Simms DL 1988)
1.12
(Bustueva et al. 1994, Cherniaeva et al. 1997)
3
(n=27) 53.8ug/L
99.3ug/g (n=16)
40.9ug/L 92.0ug/g
9.04pg/L  25.1pg/g
31 B2-MG
B2-MG (r=0.96)
(Bustueva et al.,
1994)
(Iarushkin. 1992)
3 148 114
2.2 1.8nmol/L
(Odland et al., 1999)
(Olikhova et al., 2000)
1.13
0.05 mg/L
Img/kg
367-382ug/
313pg/ 299ug/
639ug/  61.5ng/ 25
433 17% 15pg/g Cr
p2-MG 500pg/g Cr
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B2-MG N-acetyl-B-D-glacosaminidase(NAG)
(Cai et al., 1990, Cai et al., 1995)

3.70 0.51
0.072mg/kg 10.7 1.62 0.40pg/L
B2-MG
B2-MG
(Nordberg et al., 1997)
NAG (Jin et al., 1999)
2 5
133pg/ —_—
1.67ug/kg / (Han, 1988)
20-57 150 (
74 76 ) 0.94pg/L
2.61pug/L
20 0.6pg/L 40 1.24pg/L
1983 1985
(Quetal.,, 1993)
1.14
Diamond et al. (2003) 15
Lineti
model 0.1
probability ——————— 153pug/g ( 95% CI 84-263)
33ug/g 17ug/g (95
53ug/g 27ug/g)
20 / 95 66ug/g 38ug/g
84pg/g
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

(Bernard 1979) 42

B2-MG
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(Adams et al 1969, Bonnell 1955, Kazantzis 1963, Suzuki et al 1965)

60 ( 58 2 ) 424
(Elinder et al. 1985) B2-MG 0.034mg/mmol Cr(300pg/g Cr)
40% p2-MG
1976-1983 B2-MG
Kawada (1993) 1986-1992
0.857mg/m’ 0.045mg/m’
41.7-94.6%
B2-M
1,500pg/g Cr 3pg/g Cr Sug/L 16
(McDiarmid et al 1997)
Scottet et al.(1976)
27 22 —_—
- 3 20-30pg/L
- (Ni-Cd)
1980
Sorahan and Esmen (2004) West Midlands Ni-Cd 926
1947 2000

England Wales
Ni-Cd

Mannino et al (2004)
16,024

%FEV,

1.2
Aoshima K. Epidemiology of renal tubular dysfunction in the inhabitants of a cadmium-polluted area in the Jinzu
River basin in Toyama prefecture. Tohoku J Exp Med. 152, 151-172, 1987.

10
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57

23,271-285, 1968.
1 21, 65-73, 1974.

2 Cd
22,217-224, 1975.

29, 123-133, 1982a.
Cd
29,201-207, 1982b.

36, 512-517, 1981.

Nogawa K, Kobayashi E, Inaoka H, Ishizaki A. The relationship between the renal effects of cadmium and
cadmium cocentration in urine among the inhabitants of cadmium-polluted areas. Environ Res 14, 391-400,
1977.

Nogawa K, Ishizaki A, Kobayashi E. A comparison between health effects of cadmium and cadmium
concentration in urine among inhabitants of the Itai-iai disease endemic district. Environ Res 18, 397-409,
1979a.

Nogawa K, Kobayashi E, Honda R. A study of the relation ship between cadmium concentrations in urine and
renal effects of cadmium. Environ Health Perspect 28, 161-168, 1979b.

Nogawa K, Kobayashi E, Honda R, Ishizaki A,Kawano S, Matsuda H. Renal dysfunction of inhabitants in a
cadmium-polluted area. Environ Res 23, 13-23, 1980.
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