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Dysregulation of Mitophagy in Diabetic Ulcers: "Heart Fire and Damp-heat"

Pathogenesis and Chinese Herbal Medicine Intervention Strategies
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[Abstract] Diabetic ulcer (DU) is one of the severe complications of diabetes and affects patients' quality of life. Studies
have demonstrated that mitochondrial autophagy plays a critical role in maintaining cellular metabolic homeostasis and injury
repair, and its dysfunction is closely associated with the occurrence and progression of DU. In traditional Chinese medicine
(TCM), DU is classified into the category of immersion sores, and its core pathogenesis is "excessive heart fire transferring to the
small intestine, leading to damp-heat accumulation in the skin". This theory was founded in Huangdi Neijing, clinically
transformed in Jingui Yaolue and further improved by physicians of later generations, forming a dynamic transmission system of
"excessive heart fire - transferring to the small intestine - damp-heat steaming - toxin stagnation in the skin", which is highly
consistent with the modern medical regulatory network of mitochondrial autophagy in mechanism. This paper reviews the theoretical
origin of the pathogenesis of heart fire and damp-heat and its evolution in diabetic ulcer, and deeply elucidates the internal
correlation between them: "excessive heart fire" corresponds to excessive reactive oxygen species production and aggravated
oxidative stress induced by high glucose, which is the main inducement of mitochondrial autophagy disorder; "damp-heat in the
small intestine" is related to Gut microbiota dysbiosis, skin-gut axis imbalance and energy metabolism disorder, which is a
derivative factor blocking autophagic flux. The two factors synergistically lead to the collapse of the mitochondrial quality control
system and ultimately result in impaired healing of DU. On this basis, TCM intervention with "clearing heart fire and draining
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dampness-toxicity" as the core can promote wound healing by regulating mitochondrial autophagy-related pathways through

Chinese herbal monomers and compound prescriptions. It provides a new theoretical basis and research idea for the precise

integrated diagnosis and treatment of DU with traditional Chinese and western medicine. Further multi-center clinical studies and

mechanistic verification are needed to promote the modern transformation of classic TCM theories.
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