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Fig. 2. Relation of £,-MG-U, with Cd- U,. 1 pol-
luted and non-polluted areas in combination (7
= 345). A: Plotting on ordinary scales. B:
Plotting on double-logarithmic scales.
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Table 1
Possible Difference in Cd, o-MG, and p;-MG Between 742 Age-Matched Pairs from Area H and Area L

Forward matching' Backward matching”
ltem LInit

Area H  Arvea L Ab o AR ratic” Arem H  Area L. Al o A ratic”
Creatinine g (.98 .93 (.04 ns 105 (.94 00,52 007 =i, (0 106
Factor (3 17.7 16.3 i.4 =i, {1 .00 17.4 6.0 i.4 =i .00
Cd, pgil 2.4 iL& 1.5 i, 4.60 a5 (1.6 1.5 <00, 5.605
Cd,. pgle cr 2.8 08 &0 <, {11 3.53 BT 1.8 &0 =<, 0] 453
Cd, gl 2.3 0.7 L6 i {11 342 B (L& 1.6 i1 .42
o - MG, mgfl 2.3 1.6 0.5 i1 1.48 2.3 1.6 0.5 =i, 1.4%
a,-MG,, mg'g or 2.8 2.1 0.7 <01 1.31 27 21 0.6 <0001 1.1
o, MG, mgl aa 1.8 0.5 i) 11 1.27 R 1B 0.4 =001 1.27
B MG, gl 145 BH 17 i 011 130 104 #4 20 i1 1.20
- B [y or 126 115 ] ns 106 122 116 fi ns 1.0
MG, pgl 11 L] 2 ns Lz el Gy 2 ns= 102

Note: 42 pairs of age-matched cases were analyzed. Values for age, creatinine, and factor G are arithmetic means and values for

Cd, o-MG and B-MG are geometric means (geometric standard deviations <2.5).

2 Forward and backward matching stand for age-maching with priority for cases of ealier or later registration, respectively.

b A indicates the mean for Area H minus the mean for Area L.
¢ Probability for the difference between the 742 pairs; ns stands for p > 0.05 by the paired #-test.
d The ratio of the arithmetic {or geometric) mean for Area H over that for Area L.

BADIEFLMMBOBTEH, RPCIREN2 uyg/LUL EDF LS (Area
H) &1 ug/lLREDEWHIE (Areal) 8T 5 E. RPB,-MGEE
[ZIREAEEDL TSI,
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Table 2 Cadmium levels in urine

57

Prefecture Cdy, (pg/h Cd,, (ng/g cr) Cd,, (ng/l

GM* P> GSD* MED* P° GM* P> GSD* MED* P° GM* P> GSD* MED* P©
Akita pref. 1.89 "M 2.18 1.9 "™ 212 " 1.88 2.23 ™ 1.87 1l 1.87 1.87 I
Yamagata pref. | 1.10 "M 223 1.2 ™M | 1.19 NS| 200 1.23 NS 104 NS 199 1.10 i
Ishikawa pref. 1.75 "M 229 1.8 " 1.78 " 1.95 1.87 " 1.65 il 1.95 1.69 "
Niigata pref.’ 2.65 T 211 29 T |3.16 " 1.87 3.25 1 233 il 1.85 2.56 "
Toyama pref.” 1.86 1| 2.66 1.9 " 1.98 " 2.10 2.01 1 1.76 k] 2.17 1.78 "
All Japan-A" 0.99 2.34 1.1 1.14 1.99 117 0.98 2.01 1.01

* GM geometric mean, GSD geometric standard deviation, MED median

® Two arrows show statistical significance of the difference from All Japan by unpaired r-test: 11 for an increase, and NS for P > 0.05

¢ Two and one arrows show statistical significance of the difference from All Japan by Mann—-Whitney test: 11 with P < 0.01, 1 with P < 0.05,

and NS for P > 0.05

¢ Cited from Ezaki et al. (2003a, b)
' Cited from Yamagami et al. (2006)

& Re-calculated from Ezaki et al. (2003a, b) excluding Niigata prefecture (that is examined separately in this study) from the original 10

prefectures

AXKBRIDSODED—RERDEKRPCIEEIF. BARAEEKDFEHI{E
(0.99 ug/L. 1.14 ug/gCre) &LERZ EPPEIMEZETRT, LA L.
FREB,-MGEE (Table 3, RE) IZ2D2WWTHBE. LWTFhE100 pg/L.
# % L ME110 pg/g Credi

®’THY.

BAREEELEDENFTEAEGI ST,



Table 3 Levels of x;-microglobulin, f>-microglobulin and N-acetyl-fi-p-glucosaminidase in urine

Marker Observed value CR-corrected value SG-corrected value

Prefecture GM?® PP MED* P GM?® pb MED* Fe GM* Ph MED* Fe

a-Microglobulin (mg/l or mg/g cr)

Akita pref. 2.80 11 2.80 i 3.15 T 3.15 T 2.77 1 2.69 1
Yamagata pref. 2.15 NS 2.20 NS 2.33 1 2.24 1l 2.03 l 1.96 |
Ishikawa pref. 2.52 il 2.60 11 2.56 NS 235 NS 2.38 11 2.32 1
Niigata prcf." 2.53 il 2.70 1 3.02 K] 311 T 2.42 11 247 1
Toyama pref.® 2.26 NS 2.40 NS 241 NS 2.40 NS 2.14 NS 2.14 NS
All .lal:nan-f!hr 2.17 241 2.49 2.51 2.14 2.20
fi>-Microglobulin (pg/l or pg/g cr)
Akita pref. 105 il 107 NS 118 NS 110 NS 104 11 100 NS
Yamagata pref. 100 NS 101 NS 108 l 106 1l 94 NS 91 11
Ishikawa pref. 95 NS 99 1l 96 1l 95 1l 90 1l 91 11
Niigata pref. 109 ™ 110 1 129 iil| 126 " 104 " 99 1
Toyama pref.” 97 NS 102 NS 103 N 103 1l 92 11 93 11
All Japan-A’ 99 103 113 113 97 98
N-acety]-ﬂ-n-glucosaminidase (unit/l or unit/g cr)

Akita pref. 3.53 3.60 3.96 3.97 3.49 3.50
Yamagata pref. 3.19 3.40 3.46 3.46 3.01 3.07

Ishikawa pref. 347 3.80 354 3.53 3.29 3.33

Niigata p»ref.rj NAF® NA® NAZ NA® NA® NA#

Toyama pref.” 2.66 2.90 2.84 2.82 2.52 2.57

All Japan-Ar NAF NAE NAE NAE NAE NAE

* GM geometric mean, MED median

® One and two arrows show statistical significance of the difference from All Japan by unpaired r-test: 11 and || for an increase or decrease,
respectively, with P < 0,01, T and | with P < 0.05, and NS for P = 0.05

© One and two arrows show statistical significance of the difference from All Japan by Mann-Whitney test: 77 and || for an increase or
decrease, respectively, with P < 0,01, T and | with P < 0.05, and NS for P = 0.05

4 Cited from Ezaki et al. (2003a, b)

© Cited from Yamagami et al. (2006)

f Re-calculated from Ezaki et al. (2003a, b) excluding Niigata prefecture (that showed high Cd values) from the original 10 prefectures
E NA means that data are not available
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Fig.2 The relation of cadmium (Cd) with f#,-microglobulin (f,-MG)
in urine. Two solid lines are regressions calculated for the regions <2.5
(10 solid circles) and >2.5 pg Cd/l (7 open circles), respectively.
Curves on both sides of the two regression lines show the 95% ranges
for the means. Note the bending in the region of Cd_, =2-3 pg/l. See
Table 3 for equation parameters of the two regression lines and the
point of flexion
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Fig. 3 The percentage of fi,-microglobulin (f,-MG) cases that exceed
the 95% tile (291 pg/l) for ,-MG. The 95% tile was calculated for
5,306 cases in the AD-selected group. Note that Cd,,, is about 2 pg/l
when f,-MG is at 5%. The line in the middle is a calculated regression
line, and two curves on both sides show the 95% range for the mean.
Each dot represents one case in Table 2

B AN IEF LIz DNon-smokerD ZHEDH EXFRIZ, FRECA & FRHPB,-
MGOREZREZHFFM L=, RPIV LT F-VEENASEILTETT 55
BAERTD=H, JLTFZUMERLTLEL, FRHPER,-MGAH1000

ug/g CreZ A D ANIEIFEAE WL, FRPCAIEEN2.3 ug/LD Hi=Y
[CIEZ DR R (Fig.2) BH 5. FRFB,-MGH291 g/l (3 D95%

) #HZ 5 ADE|E%responset 35 L. ERNLZERAHY. ZD
ZNEMN5%EHBZDHDIE, RPCIEBEH2 ug/lLDH1=Y (Fig.3) .
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