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The Relationship among Arsenic Metabolism Capability,
Micronutrients and Chronic Kidney Disease and Kidney Function
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Chronic renal disease (include nephritis, nephrotic syndrome, and nephropathy) is the
eighth among the top ten leading causes of death in Taiwan. There are about forty
thousand hemodialysis patients in our country; the prevalence is the first rank in the
world. This study explored the relationship among arsenic metabolism capability,
micronutrients and chronic kidney disease and kidney function. In addition, this study
also examined whether cigarette smoking, alcohol drinking and analgesic usage
confounded the results or not. A total of 201 chronic kidney disease (CKD) patients
were recruited from the department of nephrology in Shin Kong Wu Ho-Su Memorial
Hospital and diagnosed by nephrologist. All CKD patients had different stages of
kidney function damage. Age (+ 3 years) and gender matched controls were recruited
from the Taipei Medical University-Wan Fang Hospital. Plasma samples were
examined by high-performance liquid chromatography (HPLC) to analyze the

concentration of plasma micronutrients (retinol, a-tocopherol, lycopene, and



B-carotene). Urine samples were examined by HPLC to specify the arsenite (AsIII),
arsenate (AsV), monomethylarsonic acid (MMA), and dimethylarsinic acid (DMA)
and then quantitated by hydride generator combined with atomic absorption
spectrometry. This study found that the higher total arsenic concentration have the
higher CKD risk. It is suggested that arsenic exposure in CKD group was higher than
control group. CKD patients had higher plasma retinol and lower lycopene than
control group. According to the glomerular filtration rates to define kidney function,
and found glomerular filtration rates were inversely correlated with MMA percentage.
a-Tocopherol, lycopene and -carotene were positively related with the glomerular
filtration rates. The frequency of analgesic usage was higher in CKD group than in
control group. It is also suggesed that analgesic usage is an important risk factor for
CKD.



