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ABSTRACT

Reactive oxygen species (ROS) and reactive nitrogen species (RNS) play crucial roles as signaling
molecules in neurophysiology. While high levels of ROS and RNS can lead to neuronal damage, their low
levels stimulate growth and development and suggest protective effects. Recently, notable advancements in
the field of biomedical applications and treatments using cold atmospheric plasma technology were made.
This innovative approach has demonstrated remarkable success in various areas, including cell growth and
proliferation, differentiation, and protection against oxidative stress. These favorable outcomes are attributed
to the activation of reactive species-based pathways through cold atmospheric plasma stimulation. It has
been shown that cold atmospheric plasma can have dose and time-dependent protective effects on brain cells
by interfering with cell survival and proliferation pathways through reactive species, and it can be a potential
therapeutic strategy to protect neurons against central nervous system (CNS) damages. Hence, this review
focuses on the regeneration and neuroprotection effects and mechanisms of cold atmospheric plasma in
treating neurological injuries and presents the latest developments in the application of this technology in the
CNS.
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2 Reactive Oxygen Species (ROS)
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2 Nitric Oxide (NO)

3 Central Nervous System (CNS)
4 Cerebral Blood Flow (CBF)

5 Neuronal Stem Cells (NSCs)
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2 Extracellular signal-regulated kinase (ERK)
3 cAMP response element-binding protein (CREB)
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GBM: Glioblastoma, NBP-J: Non-thermal Biocompatible Plasma Jet, DBD: Dielectric Barrier Discharge, NEAPP:

Non-Equilibrium Atmospheric Pressure Plasma.
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GBM: Glioblastoma, AuQDs: Gold quantum dots, TMZ: Temozolomide.
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nspDBD: Nanosecond-Pulsed Dielectric Barrier Discharge, C17.2-NSCs: C17.2-Neuronal Stem Cells, C.elegans:
Caenorhabditis elegans.
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