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Mitochondrial-related mechanisms and biomarkers in the process of
physiological and pathological brain aging
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Abstract: Aging is a complex process triggered by multiple factors,characterized by the gradual decline of
physiological and behavioral capabilities. Among various organs, the brain is particularly susceptible to aging
effects. Brain aging not only leads to cognitive decline in the elderly but also increases the risk of neurodegen-
erative diseases,resulting in reduced quality of life and increased social aging burdens. Therefore,it is essential
to thoroughly investigate the mechanisms and biomarkers of both physiological and pathological brain aging to
enable early prevention, monitoring., and intervention. Mitochondria play a crucial role in both physiological
and pathological brain aging processes, making mitochondrial-related mechanisms and biomarkers key research
directions in this field. This article reviews the main manifestations and mechanistic differences between physi-
ological and pathological brain aging, summarizes mitochondrial mechanisms in brain aging.identifies mito-
chondrial-associated biomarkers,and proposes health-promoting, mitochondria-targeting interventions.
biomarker
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