P13
Neurohormonal signalling during decompensation in SERCA knockout mice
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Reduced sarcoplasmic reticulum (SR) function is a hallmark of heart failure. Four weeks after deletion of the SR Ca2+ ATPase (SERCA) gene, mice only exhibit a minor reduction of cardiac function in face of negligible myocardial levels of the SERCA protein. However, these mice develop overt heart failure during the next 3 weeks, although no further reduction in SERCA protein levels are detected. We wanted to examine adrenergic and serotonergic signalling in cardiac myocytes during development of heart failure in these mice.

Cardiomyocytes isolated from both SERCA2 KO and control mice 4 and 7 weeks after administration of tamoxifen, were field stimulated at 1Hz. Serotonin receptor (5-HT4 and 5-HT2A) and adrenoceptor mediated effects on fractional cell shortening (FS) was measured in the presence of appropriate receptor blockers present. In a different set of experiments, contractions and Ca2+ transients (fluo-4, expressed as F/F0) were measured simultaneously.

Fractional shortening in SERCA2 KO cardiomyocytes was only 9.0% of controls at 4 weeks, and 15.7% at 7 weeks (p=NS 4 vs. 7 weeks). In SERCA2 KO cardiomyocytes serotonin increased FS with 56.2 and 88.2% at 4 and 7 weeks respectively. In controls serotonin increased FS with 8.1% and 6.9% respectively. Selective stimulation of 5-HT2A receptors increased FS with 46.9% and F/F0 with 14.9% in SERCA2 KO cardiomyocytes at 7 weeks. In controls FS increased 23.6% and F/F0 increased 3.7%. Isoprenaline increased FS by 284% in SERCA2 KO cardiomyocytes 7 weeks after administration of tamoxifen, compared to 90% in control mice. 

In conclusion, both serotonergic and adrenergic signaling pathways are functional in SERCA2 KO cardiomyocytes, and are able to enhance cardiomyocyte contractility in vitro.. These responses do not seem to be altered between 4 and 7 weeks after SERCA2 deletion. Thus, other mechanisms might be more important for the observed reduction in vivo function from 4 to 7 weeks.

