The Prostatic Zinc Uptake Efficiency of Zinc-linked Amino Acids in Human Prostate Carcinoma Cells
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The prostate gland contains high levels of zinc that are 3-10 fold greater than the zinc levels in other tissues. These high levels of zinc in the prostate appear to be needed for normal prostatic cell growth and the main functions of proatate. In this study, we investigated the efficiency with which prostate cells take up ZnSO4 and zinc-linked aspartate (Zn-Asp). In addition, we examined the zinc uptake mechanism(s) induced by the zinc by focusing on zinc transport processes. Zn-Asp exposure elevated prostate cancer cell ZIP and ZnT mRNA expression in a time-dependent manner that matched the intracellular zinc uptake. Zn-Asp also elevated expression of EAAT3 mRNA and protein and inhibition of EAAT3 activity decreased intracelluar zinc uptake of prostate cancer cells. cDNA microarray analyses revealed that Zn-Asp changed the expression of genes encoding key molecules of many cellular mechanisms, including cell proliferation, cell cycle, and apoptosis. In this study, Zn-Asp promotes the zinc uptake efficiency of prostate cells by stimulating the expression of the aspartate transporter as well as zinc transporters. Since the zinc uptake-promoting effect of Zn-Asp specific for the prostate gland, and it inhibits prostate cell growth, Zn-Asp useful for treating many prostatic diseases.
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