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Research progress on the regulation of transforming growth factor-f/Smad signaling
pathway by traditional Chinese medicine in intervening in airway remodeling in chronic
obstructive pulmonary disease
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Abstract: Chronic obstructive pulmonary disease (COPD) is characterized by persistent airflow limitation, and airway remodeling
is a key pathological basis for the progressive decline in lung function. Airway remodeling in COPD mainly involves multiple
processes, including inflammation-related airway epithelial injury and secretory abnormalities, phenotypic remodeling of airway
epithelial cells, extracellular matrix (ECM) deposition, and airway fibrosis, among which the transforming growth factor- (TGF-
B)/Smad signaling pathway plays a central role in COPD airway remodeling. Aberrant activation of this pathway can promote
inflammation-related airway epithelial injury and abnormal repair, alterations in airway epithelial cell phenotype, fibroblast
activation, and excessive ECM deposition, ultimately leading to airway wall thickening, stiffening, and luminal narrowing,
thereby exacerbating irreversible airflow limitation. Traditional Chinese medicine (TCM) holds that the pathological evolution of
airway remodeling aligns with the pathogenesis of "deficiency in the root and excess in the branch". Guided by TCM therapeutic
approaches of tonifying the lung and kidney, replenishing qi and resolving phlegm, and promoting blood circulation to remove

blood stasis, this article summarizes current research on how corresponding Chinese herbal medicines alleviate histological
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changes in airway remodeling by regulating the TGF-f/Smad signaling pathway, aiming to provide references for elucidating the

mechanisms of TCM intervention in COPD airway remodeling and optimizing its prevention and treatment strategies.

Keywords: chronic obstructive pulmonary disease; airway remodeling; transforming growth factor- /Smad signaling pathway;

traditional Chinese medicine intervention
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