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LOW DOSE TREATMENT OF CALMIDAZOLIUM CHLORIDE (CMZ) PREVENTS AGAINST HIGH-GLUCOSE INDUCED OXIDATIVE AND NITROSATIVE STRESS AND APOPTOTIC CELL DEATH IN RAT VENTRICULAR MYOBLAST H9C2 CELLS 
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Hyperglycemia induces oxidative and nitrosative stress in cardiac myoblasts disturbing  the intracellular calcium concentration ([Ca]i) vital for regulation of contractility in myocardial cells. CMZ blocks L-type calcium channel as well as voltage-dependent Na and K channel currents. Hyperglycemia-induced oxidative and nitrosative stress causes altered calcium homeostasis. CMZ blocks L-type intracellular calcium channels and prevents opening of  mitochondrial permeability transition (MPT) pore, there by prevents the collapse of mitochondrial energy apparatus and protects against apoptotic cell death. H9c2 cell line was cultured under normoglycemic and hyperglycemic conditions and effect of various doses (0.1uM to 2uM)of CMZ was studied. Cell viability was assessed using MTT assay. Calcium measurement studies were done using Fluo-3 AM. ROS and RNS levels were determined using specific probes like DCF-DA, DHE, DAF2DA and DHR123. Mitochondrial membrane potential was assessed by using DiOC6/TMRM. Western blotting was done to assess cell death pathway. Addition of CMZ in a dose-dependant manner protects against hyperglycemia induced oxidative and nitrosative stress. There was a dose dependent decrease in the formation of superoxide and hydroxy radicals as detected by DHE and DCF-DA with a simultaneous decrease in NO and ONOO as detected by DAF-2DA and DHR123 staining. Apoptotic cell death with was also prevented by low dose of CMZ. However, it was observed that higher dose of CMZ (more than 8uM) acted as pro-oxidant. Mitochondria play a strong pivotal role in hyperglycemia induced ROS/RNS generation and accumulation. Role of calcium channel blockers in cardioprotection still remains an exciting challenge.

