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Critical concentration of cadmium in the renal cortex of man and animals
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Though cadmium health effects in the general population have been widely studied, the
early detection and the mechanism of cadmium poisoning have not been fully elucidated so
far. To estimate the allowable daily intake of cadmivm, the present investigators intended
to elarify the critical cocentration and the biological half time of cadmium in the renal
cortex of man and animals.

Summary of the results are as follows;

1. Standardization of procedures for determining cadmium in biological materials

The standard procedure of cadmium determination was developed for biological meterials
such as blood, urine and tissue samples. The new cadmium determination procedure was
also developed with use of Zeeman effect atomic absorption spectrophotometry.

2. Criteria for health effects of cadmium in the general polulation, and physiological signifi-
cance of the increased urinary excretion of Sy-microglobulin

High dose-response relationship was found between urinary exeretion of cadmium and fa-
microglobulin. However, the urine level of A;-microglobulin was not closely related to the
renal functions. Therefore, f;-microgiobulin in urine was thought as a good indicator media
for early sign of human response to cadmium on a group basis, but not of renal dysfunctions.
8. Critical concentration of cadmium in human renal cortex

WHOQ Working Group estimated the critical concentration of cadmium in human renal
cortex as 200 pug/w. However, Nomiyama discussed it difficult to establish the critical con-
centration of eadmium in human renal cortex at this moment based on 28 autopsy and bicpsy
data on cadmium workers and residents in cadmium-polluted areas.

4, Critical concentration of cadmium in rabbit renal cortex (Feeding Experiment)

Twenty eight rabbits were fed with 0 or 300 #g/g cadmium over 2 period of 54 weeks,
and the critical concentration of cadmium in rabbit renal cortex was found fo be 230 el
for proteinuria and aminoaciduria.

5. Critical concentration and hiological half time of cadmium in rabbit renal cortex (Injec-
tion Experiment)

Thirteen rabbits were injected with cadmium at a dose level of 0.5 mg/kg/day for up to
42 weeks. The critical concentration of cadmium was found 300 pg/g for proteinuria, glyeo-
curia and aminoaciduria. The biological half time of cadmium was found 21 days, while that
in rabbits given injections of 1.5 mg/kg/day was 1lday.

6. Biclogical half time of cadmium in rabbits

Seventeen rabbits were given various doses of cadmium and leit untreated for up io 2
vears. Biological half time of cadmium in rabbits given a larger dose was shorter than
that in rabhbits given a smaller dose.

7. Critical concentration and biological half time of cadmium in mice acclimatized to various
temperatures



One hundred and sixty-two mice acclimatized to 8, 22 or 37°C were given injections of
eadmium at dose levels of 0, 0.3 or 1.0mg/kg/day over a period of 8 months. Biological
half time of cadmium in mice given larger dose of cadmium was shorter than that in mice
given smaller dose of cadmium. The critical coneentration of cadmium in the renal cortex
altered also acecording to the environmental temperatures.

8. Critical concentration and biological half time of cadmium in monkeys

Ten rhesus monkeys were fed with cadmium at 0, 8, 30 or 300 #g/g levels over a period
of 55 weeks. Critical concentration of cadmium was estimated 380 pgfg for low-molecular-
weight proteinuria or 470 pg/g for proteinuria, glycosuria or amincaciduria. Biologial half
time of cadmium in monkeys fed with cadmium of higher dose level was shorter than that
in monkeys fed with cadmium of lower dose level.

According to the above results, it was realized that it is hard at this stage to estimate
the allowable daily intake of cadmium because of changeable critical concentration and

biological half time of cadmium in the renal cortex,
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