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Abstract

Knee osteoarthritis (KOA) is a chronic degenerative joint disease, whose pathogenesis involves
complex interactions among multiple systems. This study, based on the theoretical framework of
the “meridian-mechanobiology-inflammation axis”, combines traditional Chinese medicine meridian
theory with modern biomechanics and molecular pathology to systematically expound the interdis-
ciplinary pathogenesis of KOA. The research found that dysfunction of the meridian system (espe-
cially abnormal tension of the three yang meridians of the foot) directly leads to lower limb force
line deviation and abnormal joint stress distribution. Mechanical imbalance activates key signaling
pathways such as MAPK/NF-kB, triggering a cascade release of pro-inflammatory factors such as IL-
1f and TNF-a. The inflammatory microenvironment aggravates meridian system dysfunction through
pathways such as pain sensitization and neurovascular neogenesis, thereby forming a vicious cycle
of “meridian knot formation-mechanical instability-inflammation spread”. The theory proposed in
this study provides an interdisciplinary research framework for understanding the pathogenesis of
knee osteoarthritis and formulating early prevention and treatment strategies.
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