Effects of selenium on cytosolic Ca2+ release and TRPM2 cation channels activated by hydrogen peroxide and ADP-ribose 
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The TRPM2 cation channels can be gated either by ADRR in concert with Ca2+ or by H2O2, an experimental model for oxidative stress, binding to the channel’s enzymatic Nudix domain. Selenium is an antioxidant trace element and it is also cofactor of antioxidant enzyme glutathione peroxidase (1). Recently we observed protective effects of selenium on cytosolic Ca2+ release in HL-60 cell line (2). To our knowledge, direct TRPM2 channel blocker has not discovered till today. Since the mechanisms that lead to TRPM2 inhibiting in response to ADP- ribose and H2O2 are not understood, we tested the effects of selenium on TRPM2 currents in Chinese hamster ovary (CHO) cell lines. The cells were incubated by 10 M selenium and 15 minutes before patch-clamp and Ca2+ release analysis (2). The control and selenium incubated cells studied with the conventional whole-cell patch clamp technique. H2O2 (10 mM) was added extracellularly although the ADP- ribose (0.3 mM) was applied intracellularly (i.e. through the pipette). Non-selective cation currents in whole cell experiments of control and selenium incubated cells were consistently induced by ADP- ribose, NAD+ and H2O2. The time cause of ADP- ribose and NAD+ in the cells was characterized by a delay of 0.6-3.0 min and a slow current induction to a plateau although the time cause of H2O2 was characterized by a delay of 2-5 min and it didn’t reach a slow current induction to a plateau. There were statically differences on the mean values of TRPM2 channel opening time and capacitance between control and selenium incubated cells. In conclusion, these results demonstrated that all three agonists, H2O2, ADP- ribose and NAD+, are capable of activating TRPM2 although selenium did not inhibiting effect on CHO cell line TRPM2 cation channels activated by hydrogen peroxide and ADP-ribose. 
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