Bitter taste receptor TAS2R activation modulates mast cell and airway responses in asthma
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Introduction. Bitter taste receptors (TAS2Rs) are expressed in airway epithelium and mast cells. Their activation modulates Ca²⁺ signaling, mediator release, and airway reflexes, processes central to asthma. 
Aims. To evaluate the effect of TAS2R activation on Ca²⁺-dependent mast cell responses, airway reflexes, inflammation, and remodeling in experimental asthma.
Methods. LUVA mast cells were stimulated with the TAS2R agonist amarogentin. Outcomes included Ca²⁺ influx (Fura-2AM), β-hexosaminidase activity, eicosanoid release, cytokines, and signaling protein phosphorylation. In vivo, ovalbumin-sensitized guinea pigs received amarogentin; cough reflex, airway resistance, mucociliary clearance, cytokines, and remodeling markers (EGFR, STAT-6, RhoA, MUC5AC) were assessed and compared with reference drugs.
Results. Amarogentin reduced mast cell degranulation (figure) by ~50%, Ca²⁺ influx by ~45%, and SOCE by 40–60%, lowering PGD₂ and LTC₄ release (p < 0.01). It suppressed NFAT and NF-κB phosphorylation. In vivo, amarogentin reduced cough frequency (~35%) and airway resistance (~25%), improved mucociliary clearance (+20%), and decreased IL-4, IL-5, and IL-13 by 40–55% (p < 0.01). Histology confirmed reduced mucus production and attenuation of EGFR, STAT-6, and RhoA upregulation. Effects were comparable to standard therapy.
Discussion. TAS2R activation mitigates mast cell activation, airway reflex hypersensitivity, and remodeling. These findings identify TAS2Rs as promising therapeutic targets in asthma with persistent cough and mucus hypersecretion.
