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Effects of treatment with a 5-HT4 serotonin receptor antagonist in heart failure
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We have previously found that a positive inotropic response (PIR) to serotonin (5-HT) appears in the left ventricle (LV) of rats with congestive heart failure (CHF), associated with upregulation of the Gs-coupled 5-HT4 receptor. We hypothesized that in CHF, 5-HT4 receptor stimulation could be of disadvantage, as stimulation of beta-adrenoceptors. Therefore, to investigate whether chronic 5-HT4 receptor blockade improves cardiac function in CHF, rats were randomized to receive the 5-HT4 antagonist SB207266 (0.5 mg/kg/24h; MIint; n=30) or placebo (MIpl; n=23) through mini-osmotic pumps for 6 weeks subsequent to induction of postinfarction CHF. LV diastolic function improved, as assessed by a 4.6% lower LV diastolic diameter and 24.2% lower mitral flow deceleration in MIint compared to MIpl (both p<0.05). SB207266 reduced LV systolic diameter by 6.1%, heart weight by 10.2% and lung weight by 13.1% (all p<0.05). The changes in posterior wall thickening and shortening velocity, cardiac output, LV systolic pressure and (dP/dt)max, parameters of LV systolic function, did not reach statistical significance. In isolated papillary muscles, the PIR to isoproterenol (10 µM) increased by 36% and the response to 5-HT (10 µM) decreased by 57% in MIint compared to MIpl (both p<0.05). Real-time quantitative RT-PCR revealed a non-significant reduction in ANP, 5-HT4(b), 5-HT2A and MHCβ mRNA levels and MHCβ/MHC(-ratio, and a non-significant increase in MCH( mRNA level in MIint compared to MIpl. We conclude that treatment with the 5-HT4 antagonist SB207266 to some extent improved in vivo cardiac function and ex vivo myocardial function, suggesting a possible beneficial effect of treatment with a 5-HT4 receptor antagonist in CHF. Since functional 5-HT4 receptors also exist in failing human ventricle, this may be relevant for human heart failure.

