Exploring relaxin family peptide 3 receptor expression in the mouse heart
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Introduction. Valvular heart diseases are becoming increasingly prevalent. Stenosis, one of the most common valvular diseases, involves reduced valve flexibility, often leads to heart failure, and can require invasive open-heart surgery for valve repair or replacement. There is evidence that relaxin-3 and its receptor, Relaxin Family Peptide 3 receptor (RXFP3), previously studied almost exclusively in the brain, are expressed in some peripheral organs and may play roles in reducing inflammation and tissue fibrosis. 
Aims. This project investigates the expression of RXFP3 in the heart to identify novel pharmacological targets for the treatment of valvular heart disease.

Methods. A transgenic strain of RXFP3-LacZ marker mice was used in this research. X-gal histological staining was performed across a range of peripheral organs to identify the precise location of RXFP3/LacZ-expressing cells. Double-label fluorescent immunohistochemistry was then applied to determine the phenotype of RXFP3-expressing cells. Staining of RXFP3/LacZ-expressing cells was combined with simultaneous fluorescent detection of various candidate markers of prominent cell types within the heart valves. To confirm LacZ as a reliable marker of RXFP3 expression, RNAscope was used to simultaneously detect RXFP3 mRNA and LacZ mRNA within the valves.

Results. We discovered, for the first time, that RXFP3-expressing cells are present within atrioventricular valves. Immunohistochemistry showed that these cells were negative for vimentin and CD45, indicating they are not valvular interstitial cells or immune cells. They are also not melanocytes. Endothelial cells, another major population within heart valves, remain to be investigated.

Discussion. Serelaxin is a recombinant form of human relaxin-2 that primarily signals through RXFP1. Although serelaxin progressed only to large-scale clinical trials for the treatment of acute heart failure, RXFP1 has demonstrated beneficial effects, including vasodilatory, anti-fibrotic, anti-inflammatory, and anti-apoptotic actions in cardiac tissues; but not in valves. Our findings of RXFP3 within atrioventricular valves suggest that RXFP3 may play a synergistic role, by contributing to valve relaxation. This mechanism offers a promising pathway for future pharmacological treatments.
