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[Abstract] Mesenchymal stem cells (MSCs) are multifunctional progenitor cells with self-renewal capabilities and have
emerged as promising therapeutic cells in the field of regenerative medicine. Exosomes (EXOs), nanoscale vesicles secreted by cells,
carry a variety of bioactive molecules and play a crucial role in intercellular communication.Recent studies suggest that the therapeutic
effects of MSCs are largely mediated through paracrine mechanisms, with EXOs considered as key effectors in this process.
Mesenchymal stem cell-derived exosomes (MSC-EXOs) exhibit biological activities similar to those of MSC, including anti-
inflammatory, anti-apoptotic, and tissue repair-promoting properties. In addition, MSC-EXOs possess unique advantages such as
structural stability, targeting capability, and nanoscale dimensions, which endow them with significant potential for the treatment of
central nervous system (CNS) disorders, particularly neonatal brain injuries. This review summarizes the biological characteristics of
EXO and highlights the therapeutic applications and underlying mechanisms of MSC-EXOs in neonatal hypoxic-ischemic
encephalopathy and brain injuries associated with preterm birth.
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Tab.1 Therapeutic targets and mechanisms of MSC-EXO in brain injury
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