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ABSTRACT

Cadmium (Cd) has been reported at elevated levels in soils, rice and water in
the Mae Sot district of Tak province. Local inhabitants exposed to this high level of
cadmium have an increased risk of renal dysfunction.

A new biomarker of renal tubular dysfunction, the kidney injury molecule-1
(KIM-1), was evaluated as an indicator of Cd induced renal dysfunction. The
concentration of KIM-1 measured by enzyme linked immunosorbent assay (ELISA)
was compared to two conventional renal biomarkers, N-acetyl-f-D-glucosaminidase
(NAG) and f>-microglobulin (#2-MG) in the urine of 700 inhabitants of Mae Sot (260

men and 440 women).
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The level of Cd in whole blood and the level of Cd, copper (Cu) and zinc (Zn)
in urine were also quantified. A qualitative analysis of urobilinogen, albumin, blood,
ketone and glucose in the urine was performed by urine strip at the collection site. No
subjects had clinical symptoms of Cd toxicity. However, 392 subjects tested positive
for urinary albumin and 326 subjects tested positive for urinary blood.

The developled ELISA shows that standard KIM-1 concentrations provided
good linearity (r = 0.998) with limit of detection and quantification values of 33.20
pg/ml and 110.68 pg/ml, respectively. The coefficient variation (CV) for intra-day and
inter-day precisions for 3 levels of KIM-1 (200, 800 and 3,000 pg/ml) were at 6.87,
2.38, and 0.71% CV and 2.14, 1.16, and 0.83% CV, respectively. The accuracy of the
assay was found with 89-101% recovery. Moreover, KIM-1 was stable in urine when
frozen and thawed for 4 cycles and also stable for short-term storage at 4°C for 5
days. These results indicated that the in house ELISA technique was highly sensitive
and specific for KIM-1 in urine.

The KIM-1 concentration in the urine of 700 Mae Sot inhabitants ranged
between 60 - 15,330 pg/g Creatinine (gCr.) with a mean + standard error of 1,347 +
49 pg/gCr. Three hundred and fifty-five subjects (117 men and 238 women) had
KIM-1 greater than 988 pg/gCr., a recommended maximum level for normal kidney
function. The mean KIM-1 concentration in subjects 250 years old was significantly
higher than for subjects < 50 years of age at p <0.001. Using Sperman’s rho analysis,
a strong positive correlation (p <0.001) between the concentrations of KIM-1 and Cd,
Cu and Zn in urine was found.

The dose response relationship between Cd and the renal biomarkers was

more pronounced for hyperKIM-1uria than for hyperNAGuria and hyperf,-MGuria.
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Thus, urinary KIM-1 is a very sensitive and specific biomarker for the early
detection of renal tubular dysfunction induced by Cd. The mechanism for Cd induced

high excretion of KIM-1 is suggested for further study using toxicogenomic and/or

proteomic techniques.
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