Effects of vericiguat and verapamil on human internal mammary artery constrictor responses 
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Introduction. Calcium channel blockers (e.g. verapamil) are the benchmark therapy for coronary artery spasm. Vericiguat is a novel, soluble guanylate cyclase stimulator that produces vasodilation independent of nitric oxide synthesis. 

Aim. To assess vericiguat’s (VG) and verapamil’s (VER) effect on phenylephrine (PE) and endothelin-1 (ET-1) constrictor responses in human internal mammary artery (IMA) segments.  
Methods. Remnant IMA segments from coronary artery bypass grafting patients were suspended in a wire myograph and subjected to PE concentration-response curves (0.001-300µM). Endothelial function was assessed using bradykinin (0.001-30µM) to determine intact (E+) or impaired (E-) status. Segments were then pre-treated with VG (1µM), VER (1µM) or vehicle and subjected to either a repeat PE (0.001-300μM) or an ET-1 concentration response curve (0.001-300nM). Two-way repeated measures ANOVA was used to compare baseline and treatment PE responses. Unpaired two-way ANOVA was used to compare vehicle and treatment ET-1 responses. 

Results. VG decreased PE efficacy in E+ (100±14% vs. 81±17%, p < 0.05) and E- (110±8% vs. 64±4%, p < 0.0005) segments. VG decreased PE potency in E+ (-6.3±0.2M vs. -5.73±0.2M, p < 0.005) and E- (-5.91±0.16M vs. -5.36±0.12M, p < 0.0005) segments. VER decreased PE efficacy in E+ (108±10% vs. 67±8%, p < 0.0005) and E- (110±8.6% vs. 64.6±4%, p < 0.0005) segments. VER decreased PE potency in E+ (-6.11±0.2M vs. -5.35±0.05M, p < 0.0005) and E- (-6.07±0.19M vs. -5.36±0.19M, p < 0.0005) segments. VER significantly inhibited ET-1 Emax regardless of endothelial function (E-: VER 83±5% vs. vehicle 121±6%, p <0.005) and E+ (VER 78±4% vs. vehicle 115±10%, p <0.05) segments, with no effect on ET-1 EC50. VG had no significant effect on ET-1 constrictor responses.
Discussion. VG was comparable to VER in reducing PE efficacy and potency, regardless of endothelium status. Although VG had no effect on ET-1 constrictor responses, we did not investigate potential synergy with verapamil. Our findings suggest VG may be effective as an anti-anginal agent in CVD therapy, particularly in cases of endothelial dysfunction, but also requires further investigation against ET-1 constrictor responses. 
