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Abnormal intracellular Ca2+ ([Ca2+]i) handling by sarcoplasmic reticulum (SR) is a critical factor in development of heart dysfunction. Release of Ca2+ via RyR2 is induced by Ca2+ influx and is modulated by phosphorylation of RyR2 by PKA, CaMKII and FKBP12.6. Phosphorylation of RyR2 induces Ca2+ leak during diastole and this makes RyR2 an important therapeutic target. We studied the defective [Ca2+]i signaling with altered parameters of Ca2+ transients as well as the decreased SR Ca2+ load in diabetic rats. Furthermore, we established that these could be attributed to anomalous RyR2 behavior, as revealed by spatio-temporal properties of Ca2+ sparks. The reduced amount of RyR2 and FKBP12.6 levels and the PKA- as wel as PKC- and CamKII- dependent phosphorylation of RyR2 could be responsible for most of these observations. A lower SR Ca2+ load reinforced these defects in Ca2+ release channels. We demonstrated that an AT1 receptor blocker, candesartan-treated diabetic rats exerted a protective action against anomalous Ca2+ homeostasis that was attributable to reduced RyR2 phosphorylation level, and recovery of protein levels of both RyR2 and FKBP12.6. In our recent study, we also showed that treatment of diabetic rats with matrix metalloproteinase-2 inhibitor, doxycycline or antioxidants, either selenium or omega-3E restored the altered parameters of Ca2+ transients, depressed Ca2+ loading of SR and basal [Ca2+]i, and spatio-temporal properties of Ca2+ sparks. It is concluded that a detailed understanding of basic structure and function of RyR2 will provide us their involvement in heart diseases, and development of drugs to prevent RyR2 malfunction.

