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ABSTRACT This paper systematically reviews the research progress on transient receptor potential (TRP) channels
in airway inflammation of bronchial asthma, with emphasis on the regulatory mechanisms and translational prospects of
key TRP subtypes in the " epithelial-neural-immune" interaction network of asthma. Based on recent studies on
structural biology, immune regulation and targeted drugs, this paper summarizes the airway expression characteristics,
pathological functions and research discrepancies of TRPV1, TRPA1, TRPV4 and TRPM8. TRP channels participate
in a series of pathological processes including airway neural activation, epithelial alarmin release, Th2 immune
deviation, neurogenic inflammation and airway remodeling through calcium influx; different subtypes have distinct
functional emphases, and their expression patterns show heterogeneity across asthma clinical phenotypes, providing
potential directions for precise targeted intervention of asthma. At present, some TRP-targeted inhibitors have entered
the stage of clinical exploration, but their application is constrained by poor target selectivity, off-target effects and
unclear long-term safety. TRP channels are key molecular nodes linking environmental stimuli and immune imbalance
in asthma, and are expected to become novel targets for the precise treatment of asthma. Future research based on
structural biology, single-cell sequencing and disease phenotype stratification technologies will facilitate the
optimization and clinical translation of TRP-targeted therapies.

KEYWORDS Transient receptor potential channels; Bronchial asthma; Airway inflammation; Neurogenic inflam-
mation; Epithelial-neural-immune interaction
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