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The 5-HT4 receptor – a foetal gene reactivated in heart failure?
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A positive inotropic responsiveness to serotonin, mediated by 5-HT4 and 5-HT2A receptors, appears in the ventricle of rats with post-infarction congestive heart failure (CHF). A hallmark of CHF is a transition towards a foetal genotype which correlates with loss of cardiac functions. To explore the role of 5-HT4, 5-HT2A and 5-HT2B receptors in the foetal heart, ventricle from Wistar rats were collected 3 and 1 days before expected birth (days -3 and -1), as well as 1, 3, 5 and 113 days after birth, and examined for expression of 5-HT4, 5-HT2A and 5-HT2B serotonin receptor mRNA (real-time quantitative RT-PCR) as well as contractile function mediated by these receptors ex vivo.

Both 5-HT4 mRNA expression and function was highest at day -3 and decreased gradually from day -3 to day 5, with a further decrease to adult levels (day 113). The levels increased in CHF, but the levels seen in the foetal ventricle were higher than the levels in CHF. The 5-HT2A and 5-HT2B receptor mRNA levels increased to a maximum immediately after birth, a situation associated with an acute increase in wall stress, but only the 5-HT2A receptor mediated a ventricular inotropic response. 

These results indicate that the 5-HT4 receptor is a representative of the foetal cardiac gene program and might play a significant role in early cardiac development and CHF. The 5-HT2A and 5-HT2B receptors might therefore play important roles in postnatal heart development associated with an acute increase in wall stress and a subsequent hypertrophy.

