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Abstract:

Introduction: Neurological disorders are among the most challenging central nervous system conditions, often associated
with increased oxidative stress and cell death. Plant-based nanoparticles may offer a novel approach to mitigate these
effects. To evaluate the antioxidant and neuroprotective effects of copper oxide nanoparticles (CUONPS) synthesized using
Scrophularia striata extract against glutamate-induced toxicity in PC12 cells.

Methods: CuONPs were synthesized via green synthesis using plant extract and characterized using XRD, SEM, TEM, and
UV-vis. PC12 cells were exposed to glutamate and treated with CuONPs. Oxidative stress markers (ROS, MDA, SOD,
CAT) and DNA damage were assessed.

Results: CUONP treatment significantly reduced ROS and MDA levels and enhanced the activity of antioxidant enzymes
SOD and CAT. DNA damage was also markedly reduced compared to the glutamate-only group.

Conclusion: CuONPs synthesized with Scrophularia striata possess strong antioxidant and neuroprotective properties and
show promise as a potential therapeutic agent for neurodegenerative disorders.

Keywords: Copper oxide nanoparticles, Glutamate toxicity, Oxidative stress, PC12 cells,
Neurological diseases.
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