Curcumin and chlorpromazine are novel inhibitors of TRPM 2 channel
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Transient Receptor Potential Melastatin 2 (TRPM2) channel is a nonsgeletion channel actated by
intracellular ADP-Ribose generated in response to oxielatress (Eisfeld & Luckhoff, 2007). Rrious
research suggests that TRPM2-mediated sustained rise in cytostlicoBaentration can lead to cell death
through apoptosis and necrosilifia et al., 2004). Recently we ha& shown that actration of TRPM2
channels by reastt axygen species generated in thealiplays a major role in hepatocellular death caused by
paracetamol werdose, and inhibition of TRPM2 channels protects hegtgecfrom oxidatie dress-induced
damage (Kheradpezhoudt al., 2014). Ivolvement of TRPM2 in cell damage neak TRPM2 channels a
potential therapeutic tget for treatment of a range of oxidatidress-related diseases. Wiwer, none of the
currently known inhibitors of TRPM2 channel can be used clinically due to thairaffonity and poor
specificity.

In this study using whole-cell patch clamping and amaging of primary rat hepatocytes and
TRPM2-transfected HEK293T cells, wevastigated whether curcumin and chlorpromazine inhibit TRPM2
channel actiity. The rationale for choosing theseatwagents vas that both hae keen shown to protectvir
from paracetamol-induced oxideati camagen vivo (Rayet al., 2001; Kheradpezhouét al., 2010). The results
shaved that curcumin and chlorpromazine inhibited TRPM2 channels, although throfeagbrdifmechanisms.
Chlorpromazine blocked J&,- and paracetamol-induced €aentry and ADPR-acteted TRPM2 current in
hepatogtes and HEK293T cells. The complete block could be aethieithin 20-30 s after application 5(M
chlorpromazine to the bath, and could beersed by washing. Similarlycurcumin (2 uM) inhibited
paracetamol- and JO,-induced C&' entry, and the deelopment of TRPM2 current in response to intracellular
application of ADPR. Haever, to be dfective, curcumin had to be present in the medium during the treatment
of cells with paracetamol or J@,, or gplied to the bath prior to patch clamping with a pipette solution
containing ADPR. The G for curcumin inhibition of ADPR-induced TRPM2 currenasi b0 nM, and the
effect of curcumin could not beaghed out prior to losing the patch. If applied to the bath after fugdlafenent
of TRPM2 current, curcumin had no effect of the current amplitude. This suggests that curcumin affects the
mechanism of TRPM2 agttion, but does not block the open pore of the channel.
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