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URACIL NUCLEOTIDES PROTECT CARDIOMYOCYTES FROM HYPOXIC STRESS 
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Objective: To investigate the role of pyrimidines in protecting cardiomyocytes from hypoxic stress.Background: Extracellular pyrimidine and purine nucleotides are released from the heart during hypoxia and activate P2 purinoceptors, classified as P2X or P2Y. P2X receptors are ligand-gated intrinsic ion channels, and P2Y receptors are G protein–coupled receptors. Methods: Cardiomyocytes grown in culture were treated with UTP (3-50 uM) before exposing them to hypoxic conditions.  Inhibitors of signaling pathway or P2 receptor antagonists, were given before UTP treatment. The intensity of hypoxic damage was estimated by measuring the LDH levels released to the medium, and by various methods of morphological staining. Using immuno-fluorescence staining and Western immuno-bolt assay we verified the presence of P2Y2 and P2Y4 receptors in cultured newborn rat cardiomyocytes. The effect of UTP on [Ca2+]i level in the cardiomyocytes was estimated by indo-1 fluorescence. Results: UTP, but not UDP or uridine, significantly reduced cardiomyocyte death induced by hypoxia. Incubation with UTP for 1 h, before exposure to hypoxic conditions, protected the cells 24 h later. The cardioprotective effect of UTP is reduced in the presence of the nonselective P2 antagonist suramin. We used various inhibitors of the Ca2+signaling pathway to show that UTP elevates levels of [Ca2+]i, originating from intracellular sources, via activation of PLC and the IP3 receptor. Interestingly, the inhibitors of the Ca2+signaling pathway do not prevent the immediate protection effected by UTP. Conclusions: UTP nucleotide protects cardiomyocytes against hypoxic damage via P2Y receptor(s). Although UTP caused a transient increase in [Ca2+]i  level in cardiomyocytes, the protection obtained by UTP was Ca2+independent.

