6-nitrodopamine is a non-neurogenic modulator of rat gastric fundus relaxation
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Introduction. 6-nitrodopamine (6-ND) is an epithelium and endothelium-derived catecholamine released basally in cardiovascular and urogenital tissues, modulating smooth muscle tone and cardiac function (Zatz & De Nucci, 2024). However, its role in the gastrointestinal tract remains unclear. Aims. To investigate whether rat gastric fundus (RGF) releases 6-ND and its role in gastric smooth muscle tone. Methods. RGF strips were harvested from male Wistar rats euthanized with >5% isoflurane and exsanguination. Basal release of catecholamines was quantified by LC-MS/MS in the presence or absence of tetrodotoxin (TTX, 1 µM), L-NAME (100 µM) and after epithelium removal. Isometric tension was recorded in carbachol-precontracted strips to evaluate 6-ND-induced relaxation (100 nM–1 mM) and the effects of various inhibitors (L-NAME, ODQ, SQ 22536, TTX, and indomethacin). Results. RGF exhibited basal release of 6-ND. Basal 6-ND release was unaffected by L-NAME (0.5 ± 0.2 vs. 0.4 ± 0.1 ng/mL; n=10). Conversely, epithelium denudation caused a modest but consistent decrease in 6-ND release compared to intact tissues (3.6 ± 1.9 vs 1.1 ± 0.5 ng/mL; n=6; p=0.07). This release was unaffected by TTX. Conversely, TTX significantly reduced the release of dopamine (0.4 ± 0.1 vs 0.2 ± 0.0 ng/mL; n=8; p<0.05) and noradrenaline (0.5 ± 0.24 vs 0.4 ± 0.1 ng/mL; n=8; p<0.05). 6-ND induced concentration-dependent relaxation of the RGF (pEC50: 5.4 ± 0.4), with an Emax of 74.64 ± 2.80%. 6-ND-induced relaxation was not significantly altered by pretreatment with L-NAME, ODQ, SQ 22536, TTX or indomethacin. Discussion. This study shows that 6-ND is basally released from the RGF, possibly by the epithelium. 6-ND induces concentration-dependent relaxation via mechanisms independent of NO–sGC–cGMP, cAMP or prostanoid signaling. These findings identify 6-ND as a novel epithelial-derived modulator of gastric fundus tone, revealing previously unrecognized epithelial-smooth muscle regulatory axis in the stomach.
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