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[ Abstract] Pulmonary fibrosis (PF) is a fatal interstitial lung disease characterized by progressive pulmonary scarring and
respiratory failure. Current Western medical treatments, such as nintedanib, are limited in their ability to reverse disease
progression and are associated with notable adverse effects during long-term use. In traditional Chinese medicine (TCM) , PF is
categorized under conditions such as lung atrophy (Fei Wei) and lung impediment (Fei Bi), with its core pathogenesis attributed to

deficiency of healthy Qi, obstruction of collaterals, and cumulative damage that is difficult to restore. In recent years, advances in
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biomechanical research have increasingly demonstrated that disturbances in fluid shear stress within the pulmonary
microenvironment play a critical role in the initiation and progression of fibrosis. According to the TCM theory of lung linking with
all vessels, this study systematically elucidates the intrinsic relationship between this classical theory and pulmonary biomechanical
regulation from a multidisciplinary perspective. Our analysis suggests that under physiological conditions, appropriate fluid shear
stress represents a micro-scale biomechanical manifestation of the lung's role in maintaining the dynamic balance of Qi and blood
circulation. In PF, alveolar structural remodeling leads to local flow field disruption, and abnormally elevated or disordered shear
stress promotes endothelial-to-mesenchymal transition and aberrant fibroblast activation, thereby accelerating excessive
extracellular matrix deposition and disease progression. On this basis, we propose a pathophysiological evolution model
characterized by abnormal descending and ascending of lung Qi (Qi)-abnormal mechanical output of lung collaterals ( force)-Zang-
Fu organ dysfunction. Furthermore, corresponding syndrome differentiation and therapeutic strategies are discussed with
consideration to patterns such as Yin deficiency with lung dryness, lung Qi deficiency, lung-kidney Qi deficiency, as well as
phlegm-dampness and blood stasis. From the perspective of Qi-collateral-force coupling, this study provides a novel theoretical

framework for TCM interventions in PF and offers a reference for the modern biological interpretation and translational research of

TCM theories.
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Fig.1 Effect of disturbed fluid dynamics in pulmonary fibrosis
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Table 1 Traditional Chinese medicine therapeutic strategies for pulmonary fibrosis based on "Fei governs all vessels" theory in context of

fluid shear stress imbalance
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