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[Abstract] Neurodegenerative diseases are a major disease caused by progressive degeneration of neurons and loss of brain
tissue. As high-energy-consuming cells, neurons are highly dependent on the energy supply and homeostasis maintenance of
mitochondria for their survival and function. Mitochondrial dysfunction not only triggers an energy crisis, but also leads to oxidative
stress imbalance and activation of cell apoptosis, which is a key mechanism in the onset and progression of neurodegenerative
diseases. Therefore, maintaining mitochondrial quality control is of great significance in the prevention and treatment of
neurodegenerative diseases, among which mitochondrial autophagy, as the core mechanism for selectively clearing damaged

mitochondria, has become a hotspot of current research. The PTEN-induced putative kinase 1 (PINK1)/Parkin RBR E3 ubiquitin-
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protein ligase (Parkin) pathway is the most classic and critical signaling pathway in mitochondrial autophagy, playing a central role
in mediating mitochondrial clearance and maintaining neuronal survival. In recent years, although the molecular mechanism of the
PINK 1/Parkin pathway has been widely studied, there is still a lack of systematic reviews on how traditional Chinese medicine
(TCM) regulates this pathway to treat neurodegenerative diseases. Based on this research gap, this article focuses for the first time
on the mechanism of TCM monomers and formulas regulating mitochondrial autophagy through the PINK1/Parkin pathway. It
systematically reviews their neuroprotective effects in neurodegenerative diseases such as Alzheimer's disease and Parkinson's
disease, and deeply explores their multi-component, multi-target, and overall regulatory advantages. In addition, this article also
combines the theories of "syndrome differentiation and treatment" and "holistic view" of TCM to analyze the common laws and
individual characteristics of TCM regulation of this pathway, and proposes strategies for future in-depth research using cutting-edge
technologies such as chemical proteomics and disease syndrome combined organoid models. The aim is to provide a new

perspective for explaining the modern mechanism of TCM in the prevention and treatment of neurodegenerative diseases, and to

provide a theoretical basis and ideas for the development of multi-target, low-toxicity neuroprotective drugs.
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4.1.5 WA Y A BRI EIE DL, 2T R
PRI BT IR T o B- Ao Bk R A1 W T 3R B A T
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