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Protective effect and mechanism of exosomes on a
rotenone-induced SHSYSY cell injury model

DU Jiayi', ZHU Danping', LUO Siqi', ZHOU Yuju', TANG Jing’*, CUI Yan'*
(‘School of Pharmarcy, Shenyang Pharmaceutical University, Shenyang 110016, China; *Pharmacy of Beijing Tsinghua
Changgung Hospital, School of Clinical Medicine, Tsinghua University, Beijing 102218, China)

Abstract: The aim of this study was to explore the protective effect and mechanism of exosome on rotenone-
induced SHSYS5Y cell injury model. Exosomes were prepared from fresh raw bovine milk by ultra-high speed
centrifugation. Then particle sizes were characterized by dynamic light scattering, the morphology of
exosomes were determined by transmission electron microscope, and marker proteins CD63 and CD9 were
observed by Western Blot, respectively. A rotenone-induced Parkinson's disease model in SHSYSY cells was
constructed, and the optimal modeling concentration was determined by changes in cell morphology and

viability. The cell viability of the control group, model group and exosome-treated group was measured by
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MTT method, and the cell morphological changes were observed by inverted microscope. Changes in
mitochondrial membrane potential were observed by using JC-1 staining, and the rate of apoptosis was
measured by flow cytometry. The results of exosome characterization showed that the particle sizes of the
prepared exosomes were mainly distributed in the range of 40~100 nm, containing their hallmark proteins
CD63 and CD9. The results of rotenone-induced Parkinson's disease model in SHSYSY cells showed that
0.20~2.00 pumol/L rotenone could induce damage in SHSYSY cells, and the cell morphology and cell survival
rate changed significantly and moderately after treatment with 1.00 pmol/L rotenone for 24 h. The viability of
exosomes treated cells was 80.34%, which was significantly higher than that of the model group (59.77%,
P<0.01), and the exosomes treated group could significantly improve the cell morphology. The results of JC-1
staining showed that exosome administration could significantly alleviate the decrease of mitochondrial
membrane potential (P<0.01), and exosome administration significantly inhibited apoptosis by 15.01%,
compared with 32.60% in the model group (P<0.01). The results of this study suggested that exosomes had

significant protective effect against rotenone-induced cell injury, which might be achieved out by inhibiting

apoptosis.

Key Words: exosomes; Parkinson’s disease; protective effect; anti-apoptosis
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