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[Abstract]) Myocardial ischemia—reperfusion injury (MIRI) poses a significant challenge in the clinical therapy of cardiovascular
diseases, with complex pathological mechanisms in which mitochondrial dysfunction constitutes a pivotal point. Given the central
role of mitochondria in the onset and progression of MIRI, there is an urgent need for integrated intervention strategies that can
maintain mitochondrial homeostasis at multiple levels. Chinese medicine shows distinctive advantages in modulating mitochondrial
oxidative stress, calcium overload, opening of the mitochondrial permeability transition pore (mPTP), inflammatory responses,
mitochondrial fusion and fission, and apoptosis. This review systematically summarizes the multi-target regulatory mechanisms by
which Chinese medicines maintain mitochondrial homeostasis, further elucidating that they can improve mitochondrial membrane
potential, regulate energy metabolism, restore mitochondrial dynamic balance, and regulate apoptotic process, thereby exerting
combined anti-apoptotic and antioxidant effects. Additionally, the roles of signaling pathways, such as nuclear factor kappa B (NF-

kB), nuclear factor erythroid 2-related factor 2 (Nrf2), and heme oxygenase—1 (HO-1), in Chinese medicine interventions are
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discussed. These findings highlight the unique advantages of Chinese medicine in the prevention and treatment of MIRI by

mitigating mitochondrial damage through multi-component, multi—target, and multi-pathway mechanisms.

(Keywords] myocardial ischemia —reperfusion injury; mitochondrial damage; Chinese medicine; mitochondrial oxidative

stress; mitochondrial calcium overload; mitochondrial permeability transition pore
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Fig.1 Molecular mechanisms of Chinese medicine in MIRI prevention and treatment through ameliorating

mitochondrial damage
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Table 1 Mechanisms of action of Chinese medicines in regulating mitochondria related pathways
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