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INTRODUCTION: Oxidative stress has been widely investigated as a determining factor in the onset and progression of neurodegenerative diseases, including Alzheimer’s, Parkinson’s, and amyotrophic lateral sclerosis. The excessive production of reactive oxygen species (ROS), in imbalance with cellular antioxidant mechanisms, results in damage to proteins, lipids, and DNA, compromising neuronal integrity. OBJECTIVE: This study aimed to review recent literature on the main mechanisms involved in the generation of oxidative stress and its repercussions on the central nervous system. METHODOLOGY: The methodology consisted of a bibliographic search in PubMed, SciELO, and Web of Science databases, with an emphasis on articles published between 2015 and 2025. A total of 65 studies were selected, addressing mitochondrial alterations, microglial activation, and failures in endogenous antioxidant systems. RESULTS: The results indicated that redox imbalance contributes not only to neuronal cell death but also to inflammatory progression, accelerating the clinical course of diseases. Therapeutic strategies involving natural antioxidants, mitochondrial modulators, and synthetic compounds have shown promising effects in experimental studies, although limitations regarding their clinical efficacy still remain. CONCLUSION: It is concluded that oxidative stress is a central target for the development of innovative therapies, reinforcing the need for translational research that integrates molecular, pharmacological, and clinical approaches for the treatment of neurodegenerative diseases.
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