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2 -contracti pling and rel ion of the heart (Bers, 2002), but it is also import:
Ca for the activation of signal transduction pathways responsible for hypertrophic cardiac

Uy IP;R \\ Calcium is an important second messenger in cardiac function. It is not only critical for the
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remodeling and heart failure, for example, by controlling gene transcription via Ca2+-depen(
\ IL-6 signaling as well as for cardiac develop diac energy h and eventually for
signaling death (Frey et al., 2000; Frey t al., 2004; Roderick et al., 2007). In beating cardiomyocytes,
cycling changes in cytosolic Ca%* concentration are the results of a timely coordinated interj
of voltage-gated Ca?t el Is, sodi lci h s, ryanodine receptors, and the
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SERCA-ATPase (Bers, 2008). However, the channels and pumps mediating the fast Ca®” cy
during beat-to-beat cardiac action are not only relevant for physiological cardiac functions b
also for pathological p such as develop of pathological cardiac remodeling and
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development of heart failure. These pathological processes are essentially triggered by
neuroendocrine stimuli such as drenali drenaline, and angi in II, which
lead to activation of G protein-dependent signaling pathways in cardiomyocytes that evoke |
entry and Ca”-dependcnt processes (e.g., activation of calcineurin/nuclear factor of activate
cells [NFAT], CaM-kinase, and protein kinase C inducing the development of myocyte grow
and cardiac hypertrophy) (Heincke and Molkentin, 2006). Although the action of these
sympathetic neurohormones represents an adaptive response that initially preserves cardiac
function, the processes triggered by persistent activation during long-term cardiac stress leac
cardiac failure in many cardi lar di entities, including arterial hypertension and
ischemic or valvular heart diseases. The sources of the Ca>* clevation and the mechanisms
whereby Ca®" leads to calcineurin activation under repetitive Ca”" concentration changes di
Nucleus the contraction cycle are still not entirely understood. Sustained elevation of diastoli Ca?1
has been identified as a mechanism (Dolmgtsch etal., 1997) and can be achieved in
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Fig. 3| Roles of TRPC channels in ventricular cardiomyocytes.
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Fig. 4 | Roles of TRPM and TRPP channels in ventricular cardiomyocytes. TRPM2 channels participate in the maintenance
of mitochondrial function. TRPM4 channels attenuate store-operated Ca** entry (SOCE) by depolarizing the membrane
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