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Proximal tubule dysfunction

1948 Friberg: J Industrial Hygiene 30:
32,1948

Osteomalalia

1942 Nicaud: Archives des Maladies

Professionelle de Medecine et de

Travall et de Scienite 1: 192, 1942

Davison AM, et al.: Oxford Textbook of Clinical Nephrology, Oxford University Press, Oxford,2005, P1081




Cadmium nephropathy

Target organ Critical organ

Chronic low-dose exposure

“ Ital - Ital- Disease ”
“ Quchi - OQuchi - disease

Schreier RW: Disase of the Kidney & Urinary Tract

Eighth Edition, Wolters Kluwer, Philadelphia, P1151,
2007




Tubulo Interstitial Nephropathy

Schrier RW: Disease of the Kidney & Urinary Tract, 8th 60A, P133-147,
Edition,Wolters Kluwer, Philadelphia, 2007, P1152




Cadmium nephropathy

tubulo interstitial nephropathy




Cadmium nephropathy

urinary biomarkers

(B,-microglobulin) MW=11,800)
retinol binding protein (RBP) MW=21,000
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enzymuria
N-acetyl-f—glucosaminidase (NAG)
renal glycosuria aminoaciduria

Hyper calciuria, phosphaturia = %TRP)
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*Modification of Diet in Renal Disease Study (Ann Intern Med 130: 461, 1999
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Cadmium sources

l

Liver

- Kidney

Alterations in Metal Homeostasis and Redox State

Changes in gene expression profiles

l

Tubular Injury

l

Reduction in tubular functional capacity

Satarug S, et al.: Tohoku J Exp Med 208: 179-202, 2006







Neutron activation analysis(in vivo)

1160~285ppm
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Davison AM, et al.: Oxford Textbook of Clinical Nephrology, Oxford University Press, Oxford,2005, P1081
Roels, HA, et al.. Environmental Research, 26: 217-240, 1981




Neutron activation analysis(in vivo)
Cd Cd
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Cd in renal cortex (ppm)

Davison AM, et al.: Oxford Textbook of Clinical Nephrology, Oxford University Press, Oxford,2005, P1081
Roels, HA, et al.. Environmental Research, 26: 217-240, 1981







CYP4F2
MRE | ysosomal Proteolysis

Small Maf NAG Cd-MT

Metallothionein
Cd-MT

Cd-MT

Arachidonate

Metallothionein
20-HETE

Zn sequestration

Heme oxygenase-1

Satarug S, et al.: Tohoku J Exp Med 208: 179-202, 2006




Cd-MT causes endocytosis of brush-border
transporters in rat renal proximal tubules.

lvan Sabolic, et al.. Am J Physiol 283: 1389-1402, 2002
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Megalin-dependent internalization of cadmium-
metallothionein and cytotoxicity in cultured renal proximal
tuble cells

Natascha A Wollf, et al.. J Pharmacol Exp Ther 318: 782-791, 2006
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Megalin mediates renal uptake of heavy metal
metallothionein complexes

R. Bryab Klassen, et al.. Am J Physiol Renal Physiol 287: 393-403, 2004
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[B,-microglobulin], uM

The addition of ,-microglobulin reduced MT uptake in a dose-dependent
manner a broad range of concentrations of both ,-microglobulin and MT.
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urinary biomarker

B2

(B,-microglobulin)

1968 Berggard&Bearn( Cd
1973 Cunninghamé&Berggard
1985 Becker




3,-microglobulin

18 1155 1989
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B,-microglobulin

B,-microglobulin







62

Nakadaira H, Nishi S: Effects of low-cadmium expose on biological
examination. Sci Tot Envirom 308: 49-62, 2003
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041 =179 025171

34 =+ 049 3.3 *+= 0.68
3.7 = 0.47 3.8 =045

(( 08=+115 09 =+ 1.16
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2.69 *+ 2.62 1.08 *+ 2.15
4.68 = 2.53 1.69 =+ 2.17

1019 = 2.22 116.6 = 2.18
183.2 = 2.56 1712 + 2.66

(MG, NAG, IP

P 0,01 Nakadaira H, Nishi S: Effects of low-cadmium expose on biological examination. Sci Tot Envirom 308: 49-62, 2003
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Cdu/Cr g
Y = -28.146 + 48.65 * X; R"2 = .238
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B,-m/Crg
Y = 4.219 + 005 * X; R"2 = .238

Nakadaira H, Nishi S: Effects of low-cadmium expose on biological examination.
Sci Tot Envirom 308: 49-62, 2003




K F

Cd-race Index =

Cd-race index Cd(0.467) [3,-m (0.318)
NAG(0.623) a -MG 0.377 Cd
(0.655)




Point of no return?
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Schrier RW: Disease of the Kidney & Urinary Tract, 8th Edition,Wolters Kluwer, Philadelphia, 2007, P1152
Roles HA, et al.: Health significance of cadmium-induced renal dysfunction: a five-year follow-up. Brit J Ind Med 46:755,1989













Jarup L: Cadmium overload and toxicity.
Nephrol Dial Transplant 17 [Suppl 2]: 35-39, 2002

It Is noteworthy that the prevalence of renal
replacement therapy in Japan is 2-4 times
higher than in Europe, perhaps due to
greater degrees of cadmium pollution In

Japan.




