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ABSTRACT

Recently, high levels of cadmium (Cd) contamination in rice and soil in
Amphur Mae Sot, Tak Province, Thailand were reported. Public concern was aroused
by the high exposure of inhabitants in this area to high-dose Cd through their long-
term daily consumption of rice. Therefore, urinary samples from 224 inhabitants
(men=104 and women=120) living in the polluted area were investigated in order to
find the biological markers for early detection of renal dysfunction induced by high
cadmium exposure. A questionnaire was established including information on age,
occupational history, actual health status, previous diseases, smoking and dietary
habits, and alcohol consumption. Qualitative urinalysis parameters; pH, protein,
glucose, occult blood, urobilinogen and ketone body were measured by the urinary
strip test at the sampling site. Quantitation of the levels of metals; Cu, Zn, Ca and P
were analysed by inductively coupled plasma spectrometry, but Cd was analysed by
atomic absorption spectrometry. In addition, N-acetyl-B-D-glucosaminidase (NAG),
glucose, total amino nitrogen and creatinine (Cr) were quantitated by colorimetric
assays. Albumin was quantitated by immunoturbidimetric assay, whereas Ba-
microglobulin (B>-MG) and «;-microblobulin (o;-MG) were quantitated by enzyme
immunoassays. Total protein was quantitated by protein precipitation assay and
lysozyme was quantitated by immuno-diffusion assay. '

The results showed that the subjects who lived in Mae Sot district and had
high Cd concentrations were at high risk of renal dysfunction, especially those who
were farmers, while the mean Cd concentrations did not differ significantly pertaining
to other occupations, drinking water, smoking habit, alcohol consumption and related
renal diseases such as hypertension, diabetes mellitus and urinary tract stone in both
men and women.



The average urinary Cd concentrations in all subjects were classified into 4
levels; below 5 (n=52), 5-10 (n=79), 10-20 (n=56) and above 20 (n=28) pg/g Cr, with
a mean + S.D. of 3.95 + 0.96, 7.14 + 1.37, 13.63 + 2.97 and 26.56 + 5.12 pg/g Cr,
respectively. The four average urinary Cd levels exceeded the WHO maximum
tolerable internal dose for the non-exposed population (2 pg/g Cr). That means
96.43% of subjects had urinary Cd higher than 2 pg/g Cr and 3.57% of them had
urinary Cd lower than 2 pg/g Cr. No statistically significant differences were found
in relationship between Cd and other metal (Cu, Zn, Ca and P) concentrations.

Qualitative and quantitative analyses of the renal dysfunction markers showed
that renal markers appeared to be more related to Cd than other metals, Most
indicators of renal dysfunction tended to correlate positively with urinary Cd, except
“albumin, total protein and glucose. Using Spearman’s rho correlation and ANOVA
statistical analysis, B2-MG, NAG, and «;-MG were found to be sensitive markers for
detecting renal dysfunction in the studied group. However, NAG is a better marker
than other proteins for the early detection of renal dysfunction related to Cd exposure,
especiaily in the case of low Cd exposure subjects (urinary Cd < 5 pg/g Cr).
Nevertheless, it should be noted that in cases of renal effects from Cd concentrations
of over 5 ug/g Cr, B»-MG, a,-MG and NAG can be used in combination for renal
dysfunction diagnosis.

This investigation provided information on the early detection of Cd-induced
renal dysfunction in Thal people who had been highly exposed to Cd. Moreover, this
result will help local physicians to diagnose and treat before patients develop severe
renal toxicity.
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