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RELEASE OF CALCITONIN GENE-RELATED PEPTIDE FROM THE ISOLATED MOUSE HEART: ROLE OF DIFFERENT PROTON-SENSITIVE MECHANISMS 
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Calcitonin gene-related peptide (CGRP), a potent vasodilator released from a subset of Ad- and C-fiber afferents, has been suggested to play a beneficial role in myocardial ischemia. The aim of the present study was to establish an easily reproducible model for CGRP release from cardial afferents and to investigate some receptors possibly involved in the proton-mediated CGRP release from the heart.Freshly isolated mouse hearts were passed through a series of solutions basically consisting of oxygenated synthetic interstitial fluid. Substances such as capsaicin, bradykinin and potassium were used as excitatory test stimuli. For comparison, isolated mouse hearts were perfused with same solutions through a cannula inserted into the rising aorta. Furthermore, mice lacking the capsaicin receptor (TRPV1-/-), the bradykinin receptor type 2 (B2-/-) or the acid-sensing ion channel type 3 (ASIC3-/-) and their wildtype littermates (TRPV1+/+, B2+/+, ASIC3+/+) were compared. All eluates were processed using an enzyme immuno-assay for measurement of CGRP concentrations.Capsaicin, bradykinin and the potassium solution caused concentration-dependent increases in CGRP release. There were no differences in CGRP release when oxygen was replaced by nitrogen in the solutions. Incubation of hearts caused significantly more CGRP release than perfusion with same solutions. SIF at pH 5.7 and 5.2 caused significant increases in CGRP release in TRPV1+/+ but not in TRPV1-/- mice. The same acid stimuli caused no significant differences in CGRP release between ASIC3+/+ and ASIC3-/-, or between B2+/+ and B2-/-, respectively.These results suggest that immersion of mouse hearts is more effective than coronary perfusion in stimulating CGRP release from cardial afferents, which are distributed in the epicardium but rare in deeper myocardial layers. Cardiac acidosis is a strong stimulus to release CGRP from the heart. This effect seems to be primarily mediated through activation of TRPV1 receptors.

