© 00 NOoO O b w N

A DB DD OWOWWWWWWWWWDNDNDNDNDNDDNDNDNMNDNNMNDNNMNNNNNRERRPRPERERPRRERERERPRERPRE
W NP O O 0O NO OO0 WNPFP O OOWONO OO PMWDNMPEPEPOOOOWLONOOOPMWDNPRE,O

48 12 2B

112.40

106 1.25%

108 0.89% 110 12.49% 111 12.80% 112 24.13% 113 12.22% 114 28.73%
116 7.49% !
320.8 765
1/200
1817
1920
2
PVC
3.1
0.1mg/kg
15mg/kg 3
1 5 4
500 5
6
6,7
3.2

9,10
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11

50km 12
3.3
13,14
H
15
H
B Shipham total cadmium level
Shipham
soluble cadmium, 0.04% H 7.7
4%
soluble cadmium H 5
13
3.4
16
8mg/kg ol
19,20,21
22
4.1



© 00 ~NOoO Ok wDN -

W W W W W WMNDNNDNDNNMNNMDNMNMNNMNMNNNMNNMNRERPRPPRPRERERPRERRRPRPRPRE
OO B W NNPFP O OO0 ~NOO OB WNPEP O OOLMNOO M~ WDNPEPO

411

4.2
421
WHO
5o/l
Peplow D, Edmonds R.,2004
230mg/kg
246ug/L

Lee JS, 2005

422

2003
Shipham

1 298ug/L

2.5mg/kg
161pg/L

Wolnik, et al 1983, 1985

2002
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ab

mg/Kkg
37,250 < 0.01 1.2
381 < 0.017 0.47
462 < 0.01 0.66
14 < 0.01 0.03
329 < 0.01 0.49
101 < 0.01 0.011
108 < 0.01 0.056
88 < 0.01 0.08
103 < 0.01 0.07
23 < 0.01 0.08
31 < 0.01 0.012
103 < 0.01 0.33
123 < 0.01 0.23
31 < 0.01 0.04
101 < 0.01 0.05
290 < 0.01 0.17
130 < 0.01 0.05
130 < 0.01 0.04
81 < 0.01 0.02
23 < 0.01 0.011
32 < 0.01 0.04
23 < 0.01 0.02
50 < 0.01 0.04
42 < 0.01 0.03
116 < 0.01 0.05
121 < 0.01 0.07
26 < 0.01 0.03
15 0.02 0.07
15 2.20 5.60
57 0.01 0.51
72 1.30 16.00
45 0.10 0.68
15 < 0.01 0.10
15 1.20 9.50
64 0.03 0.77
48 0.02 0.14
51 0.02 0.17
24 < 0.01 0.07
56 0.03 1.3
41 6.60 96.00
30 0.09 9.90
15 < 0.01 0.04
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- Hg/kg
a b c d
20-30 20-40 31-32 30 25-35
< 20-30 < 5-5 2-3 6-30 10-40
450 180 190 1000
130 70 50 100
< 15 < 5-20 1-20 14 15
< 30 < 4 1 < 10 2
< 20-30 < 3-20 1-23 < 30 10-30
< 10 < 10 3 30 5
< 10 < 2 1-2 11 5
< 10 5 4 10
< 20 10 10
120 150 43
10 10
< 10-30 < 2-30 1-4 15
< 60 50 29 43
< 30 30 16 30 30
< 50 30 41
2 Bucke 1983 , " Koivistoinen 1980 , ¢ Jorhem 1984
4 Andersen 1979 ., ¢ RIVM 1988
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mg/Kg

166 0.0045 0.001 0.23

320 0.060 0.010 0.59

322 0.041 0.002 1.11

288 0.030 0.0017 0.207

297 0.028 0.002 0.18

207 0.017 0.002 0.13

230 0.009 0.001 0.054

150 0.017 0.001 0.160

104 0.061 0.012 0.20

231 0.014 0.002 0.048
& Wolnik 1983, 1985

— Hg/kg

Shipham 680 130
Walsall 190 103
Heathrow 180 150

# WHO(1992) Cadmium, Environmental Health Criteria 134.

b
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4.3
4.4
4.4.1
1 2ug 10
Friberg L, et al. 1974 50%
Elinder, etal. 1976 1 20 lug
4 5 2 3 Elinder C G, et al. 1976,

Vahter M, et al. 1982, Bensryd I, et al. 1994, Nilsson U, et al. 1995

4.4.2
4421
1977 WHO Global
Environmental Monitoring System (GEMS)
8~12
10 1990 1999 28.9ug/day FAO/WHO JECFA
PTWI 50% 14
36.5% 24.5% 12.0% 8.1% 7.1%
2000
4.4.2.2
TDS
TDS 1.15 pg/kg bw /day 8 ug/kg
bw/week PTWI 0.44pg/kg bw /day
, 2004
4.4.2.3
PTWI
PTWI
10ug/day 5 10% 20ug/day Louekari K.,1992
17 15 12 3
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0.01%
6.1
6.2
Fanconi
1978
Horiguchi et.al.,2005
RBP

2
MT
1/3 1/4 1/4
Cd MT
100
1940-50
1971
1969 Aoshima 1999
B B MG o

8%
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7.1 1ARC
IARC
2A IARC 1987
IARC 1993
7.2 JECFA
16 JECFA 1972
200mg/kg
30mg/kg wet weight
25-50 mg/kg wet weight 50-100 mg/kg wet weight
1 5% 1 0.005%
1 lug/kg /
50mg/kg PTWI
400 500ug/ /
33 JECFA 1989
PTWI 7ug/kg /
41  JECFA 1993
33 JECFA
55 JECFA 2000
PTWI 17% PTWI
Jarup
2.5ug/g cr Jarup
10% 100%
2.5ug/g cr 1 0.5
1g / kg
Ma/g < 1.2q/
>
Jarup PTWI 7ug/kg
/
61 JECFA 2003
2.5ug/g cr
PTWI

11
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14
15
16
17
18
19
20
21
22
23
24

PTWI
Jarup
2.5 ug/g Cr 2.5 nmole/mmole Cr
5
2.5ug/9Cr 30ug/ PTWI
2000 6 55  JECFA
5 1 2

Table 5 Scand J Work Environ health, 1998 24 suppl 1 p27

Cd  (mg/kg) | U-Cd (pg/9)
<50 <25 0
51-60 2.75 1
61-70 3.25 2
71-80 3.75 3
81-90 4.25 5
91-100 4.75 6
101-110 5.25 8
111-120 5.75 10
121-130 6.25 12
131-140 6.75 14
151-160 7.25 17
161-170 1.75 20
171-180 8.25 23
181-190 8.75 26
191-200 9.25 30
200< 10.25< 35<
() 9
32MG 8 Scand J Work Environ health,
1998 24 suppl 1 p27 NAG best guess
2.5u9/g Cr 0 0SCAR
OSCAR
1ug/qCr 10%
8 2-5

12
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Friberg 180mg/kqg 9.0ug/gCr

10%
70ug/

50u0/9 50ug/ p4l,Risk
Characterization 13-14

Figure 8. Dose-response data for
“elevated™ B,-microgiobulin in
urine (UI-B-2) in relation to U-Cd
in some examined populations.
(prev = prevalence, pop = popula-
tion)

Meta-analysis of elevated U-B-2 in relation to U-Cd

100
mgeneral pop, 35-, Motdberg at al (1957)
80 + general pop, 20-80, Buchet et al (1550)
BO 0 penatal pop, 20-80, lamales, Mogawa et al
cg @ 70 ., (1979} -
e 5 O = A general pop, 20-B0, males, MNogewa of al {1373
r % 60 = - young, Chia ol al {1892)
<8 50 " x , Buchst ol al (1980}
— A
= gl 40 - 3¢ warkers, Bernard ot al (1950)
[ o & +workors, Rosle el al (1983)
o g 30 3
20 L B | F o workats, prev exp, Efinder et al (1905} .
: a | = o workers, age <60, Jirup el al (1995) N
o
10. ™ [} - ‘;, o - 0 workers, ags 260, Jarup of al (1995)
o A Il S .- ¥
0.1 1 10 100

Urine cadmium (pg Cd/g creatinine)

Proportion ;)r individuals with kidney-Cd above 50 mg/kg and
calculated prevalence of tubular proteinuria

B80% — —
70% //_J
e .
g o= ‘[ above 50 mg Cdkal
ur'; 40% P .
© ~— calculated prev of
@ 30w | v da renal effect
L ;
20% 4
10%
0% [// rj Figure 13. Relation between the population average cadmivm concen-
tration In kidney corfex (kidney-Cd) and the prevalence {prev) of
¢ 10 20 30 40 ,50 60 70 persons wiih a Kidney" cortex cadmium concentration exceeding
Average kidney cadmivm (mg Cd/kg) 50 mo/kg in that population,
Cd intake and estimated prevalence of renal effects
218% u
£16% * 7=
2 .
S14% 4‘1 O H [~ =~ »lvomen with. emply iren
[ - O
-g 1 2% J - - s as
510% - - £
5 gep A 2L 9 P —— smokers | _ L, ... of - wes ot T T U0
= ; .
al 5% - 1_,—*"'“ —— general population
3 o I
5 4% PP i —— = nonsmolers
o T | )
£ r«/_] s = :
[N
0% . I 70 Figure 14. Relation between the population average cadmivm (Cd)
o ~to 20 30 40 50 60 Intake from food and the prevalence of persons with cadmivm-induced
Average intake of cadmium in food (pg/day) tubutar damage in 1hat population.
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33
34
35
36
37
38
39

13 Scand J Work Environ health, 1998 24 suppl 1 p42

14 Scand J Work Environ

health, 1998 24 suppl 1 p13-42

30ug/kg 1
5
70ug/kg ( 70kg PTWI
) 17%
30ug/
7.3 WHO 2 3
5% 1 0.005% JECFA
50mg/kg
1  1ug/kg PTWI
1989 7ug/kg 1993 2000
PTWI  10% 0.003mg/L
7.4 EPA
RfD
200ug /g
U.S EPA, 1985 200ug /g
NOAEL 0.01%
U.S EPA, 1985 2.5%
5% NOAEL
200ug /g 0.005mg/kg / 0.01mg/kg
/ NOAELO0.005mg/kg /
10 0.0005 mg/kg / RfD 0.001 mg/kg
/ RfD
(Critical Effect) UF MF RfD
NOAEL (water): 10 1 0.0005
0.005 mg/kg / mg/kg /
NOAEL (food): 10 1 0.001
0.01 mg/kg / mg/kg /

U.S EPA, 1985. Drinking water Criteria Document on Cadmium. Office of Drinking Water,

Washington,D.C

14

RfD
RfD



© 00 ~NOoO O wWwDN B

W W W WNNMNMNDNDNMNNNMNMNNMDMNNMNMNMNNNRPRPERRPRPRRPRPEPRPRPRRPRERBRE
W NP O O WoNO OO PM~WDNPEPOOOWOWNOO O PM~WDNLPELO

A DA, DLEDDDEDMDWWLWWWW
O©CoO~NOoOOUOBAAWNPFPOOOLONO O

RfD

EPA Bl
investigator

8.1
8.1.1
8.1.2
8.1.3
8.1.4

8.2
8.2.1
8.2.2
8.2.3
8.24

8.3
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