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REMODELING OF VOLUME-SENSITIVE K CHANNELS IN DIFFERENT REGIONS OF MOUSE LEFT VENTRICLE DURING MYOCARDIAL HYPERTROPHY  
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We recently found that both Ito.f and IK.slow1 in mouse ventricular myocytes are strongly regulated by cell volume and may contribute to the ventricular remodeling in heart diseases. In the present study, we examined whether the volume sensitivity of K+ channel in different regions of the mouse heart undergo remodeling during the development of myocardial hypertrophy caused by pressure overload.  Cardiac myocytes were isolated from left ventricular apex, epicardium, and endocardium of age-matched adult male mice, which were subjected to either minimal-invasive aorta binding (MTAB) or sham operation (Control) for 2-10 weeks. In current densities of Ito,fast  and IKur were significantly higher in normal apex and epicardial than in endocardial myocytes. The MTAB-induced myocardial hypertrophy caused a time-dependent decrease in whole-cell Ito.f and IK.slow1 densities in all three regions. Although the decrease was greater in apex and epicardial than in endocardial myocytes, the relative distribution pattern of both Ito.f and IK.slow1 in the three regions remained unchanged. The response of both Ito.f and IK.slow1 to hypotonic cell swelling was also significantly decreased with the development of myocardial hypertrophy. The loss of volume-sensitivity of the K+ channels in the hypertrophied myocytes may worsen the already decreased expression of these channels and contribute to pressure overload-induced changes in cell size and electrical activity during the development of myocardial hypertrophy and heart failure. Therefore, our results provide novel and alternative mechanisms for the structural and electric remodeling of the heart in cardiac diseases (Supported by NIH/HL63914, NCRR/P20RR15581, and AHA WSA). 


