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Abstract: Medicinal plant-derived extracellular vesicles (MPEVs) are nanoscale structures secreted by cells in specific parts of
medicinal plants and encapsulated with abundant active substances such as nucleic acids, proteins, and small molecule compounds.
Due to their advantages of high safety, low cost, and high biological activity, they have received extensive attention as a new type of
functional pharmacodynamic component. In recent years, MPEVs have unique anticancer activity and tumor targeting in cancer
treatment. Moreover, they can also serve as drug carriers to reduce the side effects and drug resistance of traditional chemotherapeutic
drugs, and have rapidly become a research hotspot in nanomedicine. This review systematically introduces the applications, extraction
and separation methods, storage conditions of MPEVs as pharmacodynamic components and delivery carriers, as well as the latest
research progress in cancer treatment, fully demonstrating their great application prospects in cancer treatment. Finally, the current
challenges and future prospects of MPEVs were put forward, aiming to further promote their in-depth research and application in
cancer treatment and other medical fields and provide a reference for the research and development of future anti-tumor drugs.
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Fig. 1 Processing and separation methods of MPEVs and related research on cancer
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a-promote polarization of M2 macrophages and generation of reactive oxygen species (ROS), thereby inducing apoptosis of cancer cells; b-promote

generation of ROS and induce apoptosis of cancer cells; c-promote expression of cell apoptosis factors and reduce expression of cell apoptosis inhibitory

factors, thus promoting apoptosis of cancer cells; d-block the cell cycle, thereby inhibiting proliferation of cancer cells; e-activate PI3K/Akt signaling

pathway, thereby inhibiting proliferation, invasion and migration of cancer cells; f-promote tumor-associated macrophages to release CCL5/CXCL,

enabling CD8" T cells to enter tumor microenvironment; g-inhibit growth of tumor-associated fibroblasts, thus altering tumor microenvironment.
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Fig. 2 Partial mechanism of MPEVs in cancer treatment
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Table 2 Extraction and separation methods, physical characterization and anti-cancer mechanism research of MPEVs
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