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Application of lemon-derived extracellular vesicles in overcoming

chemoresistance in ovarian cancer cells
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Abstract

Objective: To investigate the mechanism of lemon-derived extracellular vesicles (LDEVs) in cis-
platin(DDP ) -resistant ovarian cancer cell lines and their impact on macrophage polarization, providing
potential insights for drug therapy in ovarian cancer. Methods: LDEVs were extracted and purified,
and characterized by transmission electron microscopy (TEM) and nanoparticle tracking analysis
(NTA). LDEVs were incubated with normal ovarian epithelial cells(IOSE-80), ovarian cancer cells
(A2780), and drug-resistant ovarian cancer cells( A2780/DDP) at various concentrations for different
time points to assess cell viability. The effect of LDEVs in combination with different concentrations
of DDP on the DDP-resistant cell lines was evaluated. Flow cytometry was used to determine apopto-
sis levels in drug-resistant cells after combination treatment with DDP. Western blot analysis was per-
formed to assess the influence of LDEVs on drug efflux protein Caveolin-1(CAV-1). Flow cytometry

was also used to analyze macrophage polarization. Results: The extracted LDEVs exhibited a typical
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bilayer membrane structure with particle sizes concentrated between 100 and 200 nm. LDEVs
showed a concentration- and time-dependent inhibitory effect on A2780, A2780/DDP, and IOSE-80
cell lines. The combination of LDEVs and DDP enhanced the inhibitory effect and apoptosis levels in
the drug-resistant cell lines. LDEVs downregulated CAV -1 expression. Additionally, LDEVs pro-

moted macrophage polarization. Conclusion: LDEVs enhance the inhibition and apoptosis of drug-re-

sistant cell lines by downregulating the expression of CAV-1, while also promoting macrophage polar-

ization.
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