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Introduction: Oxidative stress plays a crucial role in neurodegenerative disorders. Emerging evidence suggests
that mesenchymal stem cell-derived exosomes exhibit therapeutic properties by modulating cellular responses, while
MCC-950, an NLRP3 inflammasome inhibitor, demonstrates promising anti-inflammatory effects. This study aimed
to investigate the therapeutic potential of exosomes and MCC-950 in a cuprizone model.

Methods and Materials: Mice bone marrow mesenchymal stem cells were isolated and cultured in DMEM-F12
medium. Following cell proliferation, exosomes were extracted from the culture medium. The integrity and size
distribution of the isolated exosomes were verified by transmission electron microscopy (TEM) imaging and dynamic
light scattering (DLS) tests. Forty C57 mice were divided into five groups, including a healthy control group and four
cuprizone groups. Cuprizone was orally administered at a concentration of 0.2% (W/W) for six weeks. Subsequently,
the treatment groups received Phosphate-buffered saline (PBS), exosomes, MCC-950, and a combination of exosomes
and MCC-950. Oxidative stress parameters, such as total antioxidant capacity (TAC), malondialdehyde (MDA) levels,
superoxide dismutase (SOD) activity, and catalase activity (CAT), were evaluated in brain tissue samples. Data
analysis was performed using GraphPad Prism 6.1, employing one-way ANOVA and Tukey's posthock, with a
significance threshold of p<0.05.

Results: The TEM imaging confirmed the presence of well-defined exosomes. Additionally, DLS analysis
revealed an average diameter of 92 nm for the extracted exosomes. Cuprizone administration significantly increased
oxidative stress markers compared to the control group (p<0.034). Treatment with exosomes, MCC-950, or their
combination showed promising trends in reducing oxidative stress levels. These interventions resulted in enhanced
TAC, decreased MDA levels, elevated SOD activity, and improved CAT activity (p<0.029).

Conclusion: Our findings underscore the therapeutic potential of mesenchymal stem cell-derived exosomes and
MCC-950 in mitigating oxidative stress in the cuprizone model. Further investigations are warranted to elucidate the
underlying mechanisms and optimize these therapeutic strategies.
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