TRPM 2 channelsin oxidative stress-induced cell death
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Overproduction of reaate axygen species (ROS) and ensuing cell damage are often accompanied by a
rise in the cytoplasmic free €aconcentration ([C%i’C ]). The relationship between oxidati camage and Ca
signalling pathways is compleand not well understood, but rewab or chelation of extracellular G4 spares
mary cell types from oxidatie dress-induced death. This suggests a significant role fdp&aneable channels
in the process (Guet al., 2009). Seeral members of the transient receptor potential (TRP) chaamélyfhave
been shown to function as redox sensors and to contribut®®imluced [C%TC ] rise (Takahashiet al.,

2011). TRPM2 (melastatin 2), is expressed in a variety gdnsr including the brain, bone manropancreas,

heart, spleen,ver and cells of the immune systemaiiahashgt al., 2011). It is gated by intracellular ADP-
ribose and HO,,, and plays an essential role in®l,-induced neuronal death and in alloxan-induced damage of
pancreatic beta-cells. In both cases, siRNA-mediated knockdown of TRPM2 protein significantly attenuated or
prevented cell death (Takahasitial., 2011).

The liver performs a multitude of functions, and is a highly aerobic, oxygen-dependent tissue susceptible
to hypoxia and toxic insults (Mallet al., 2010). At the cellular kel, mary liver disorders are characterized by
increased production of3S, enhanced hepatocellular death and impaired gelhegation. Researétom our
group has identified TRPM2 as a major oxidatitress-induced G4 entry pathway in primary hepatges.

Using RI-PCR, western blot analysis, €dmaging and patch clamping, we shthat TRPM2 channels are
expressed in high \&ls in rat hepatocytes and are eatiédd by ADP-ribose and JO,. In hepatogtes TRPM2
current is also aatated by 6-12 h treatment with high concentrations of paracetamol (5-10 mMjvetp
knockdavn of TRPM2 expression by siRN attenuates paracetamol aeted cation current and
pharmacological inhibition of TRPM2 reduces paracetamol-induced hepatocellular death in culture.
Furthermore, subjecting TRPM2OKmice to paracetamolverdose shas that lack of TRPM2 results in a less
significant dysrgulation of the Wer enzymes profile and a significantly lowewée of hepatocellular death,
compared to WT mice. These results suggest thedtiele of [Ca?*C ] induced in humanver by paracetamol
overdose may also be mediated by TRPM2, and furthet blockaof/(te of TRPM2 may pre wseful in treatment

of paracetamolwerdose and othender diseases associated with oxigattamage.

Guo J, Lao Y & Chang DC, Ed. (2009). Calcium and Apoptosis. Springer US.

Malhi H, Guicciardi ME & Gores GJ. (2010). Hepatocyte Death: A Clear and Present DRimgganl ogical
Reviews 90, 1165-1194.

Takahashi N, Kzai D, Kobayashi R, Ebert M & Mori.Y2011). Roles of TRPM2 in oxidatg dress.Cell
Calcium 50, 279-287.

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/43/126P



