Calcium signaling–dependent effects of TRPV4 inhibition on airway reflexes and inflammation
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Introduction. Asthma is characterized by airway inflammation, hyperresponsiveness, mucus hypersecretion, and exaggerated airway reflexes. TRPV4 channels mediate Ca²⁺ influx in epithelial and immune cells, triggering ATP release and mast cell activation. 
Aims. This study examined whether TRPV4 inhibition alleviates airway reflexes and inflammation in experimental asthma via Ca²⁺ signaling modulation.
Methods. Guinea pigs (n = 8/group) were sensitized with ovalbumin (OVA; 10 mg/kg s.c.). TRPV4 antagonist HC-067047 (10 mg/kg i.p.) or vehicle was given 30 min before OVA challenge. Outcomes: cough reflex (citric acid), airway resistance (sRaw), cytokines (IL-4, IL-5, IL-13), remodeling markers (EGFR, STAT-6, RhoA, MUC5AC). In vitro, LUVA mast cells were stimulated with TRPV4 agonist GSK-1016790A ± HC-067047; Ca²⁺ influx (Fura-2AM) and degranulation (β-hexosaminidase release) were measured.
Results. In vivo, HC-067047 reduced cough counts from 45 ± 5 (OVA) to 22 ± 4 (p = 0.002) and airway resistance from 1.8 ± 0.2 to 1.2 ± 0.1 AU (p = 0.01). IL-4, IL-5, and IL-13 decreased by ~45–50% (all p < 0.001, figure). EGFR, STAT-6, and RhoA expression fell by ~50%, and MUC5AC staining by 40% (p < 0.01). In LUVA cells, GSK-1016790A induced rapid Ca2+ influx (+220 ± 15%) and degranulation (+180 ± 12%, p < 0.001); HC-067047 suppressed both by ~70% (p < 0.001).
Discussion. TRPV4 promotes Ca²⁺-dependent airway reflexes, mast cell activation, and inflammation in asthma. Pharmacological inhibition attenuates these processes, highlighting TRPV4 as a mechanistically defined therapeutic target for airway diseases with refractory cough and inflammation.
