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Autophagy of osteosarcoma MG63 cells induced by aloe emodin-mediated photodynamic therapy
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[ Abstract] Objective To investigate the autophagy of osteosarcoma MG63 cells induced by aloe emodin-mediated
photodynamic therapy, and to discuss the relationship between autophagy and apoptosis. Methods The cultured MG63 cells
were divided into 4 groups: empty control group, AE group. LED group, and AE-PDT group. MG63 cells in AE-PDT group
were treated with aloe emodin combined with photodynamic therapy. The cell viability was measured by CCK-8, the DCFH-DA
probe was used to detect cell ROS level, the autophagosomes were examined by MDC staining and electron microscope, the
apoptosis of MG63 cells was detected by flow cytometry, and the autophagy-related protein (LLC3 and Beclin-1) expressions
were assessed by Western blotting analysis. Results Photosensitizer aloe emodin-mediated PDT significantly suppressed cell
viability in a photosensitizer concentration- and energy density-dependent manner. The ROS level and autophagosomes were
significantly increased in the AE-PDT group, with classical autophagosomes found under the electron microscope. AE-PDT
induced autophagy and apoptosis of MG63 cells. The apoptosis rate was significantly increased when autophagy was inhibited by
3-MA (P<C0.05). The results of Western blotting analysis showed that ratios of LC3-]] /LC3-1 and Beclin-1/p-actin in AE-
PDT group were higher than those in the single AE treatment group. single light irradiation group. and the empty control
group. Conclusion AE-PDT can induce autophagy in the MG63 cells. At the early stage of AE-PDT treatment, autophagy can
postpone apoptosis and hence exert a protective effect.
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Fig 1 Viability of MG63 cells as detected by cell counting kit-8
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Fig 2 Level of reactive oxygen species as detected
by 2’ ,7’-dichlorofluorescin diacetate staining
A: Empty control group; B: Single aloe emodin group; C:
Single light emitting diode group; D: Aloe emodin-photody-

namic therapy group
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Fig 3 Monodansylcadaverin staining of

autophagosomes in MG63 cells
A: Empty control group, B: Single aloe emodin group, C:
Single light emitting diode group, D: Aloe emodin-photody-

namic therapy group
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Fig 4 Ultrastructure of MG63 cell autophagosomes

under transmission electron microscope
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Fig 5 Analysis and quantification of apoptosis in MG63 cells in different groups by flow cytometry
A Control group; B:Aloe emodin group; C: Light emitting diode group; D: 3-Methyladenine group; E: Aloe emodin-photodynamic
therapy group; F: Aloe emodin-photodynamic therapy+ 3-Methyladenine group; G Statistical analysis of apoptotic cells in each group,

AE: aloe emodin, LEO: light emitting diode, 3-MA: 3-Methyladenine, AE-PED: aloe emodin-photodynamic therapy
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Fig 6 Western blotting analysis of LC3 and Beclin-1 protein levels in different groups at different time points
A Control group; B: Aloe emodin group; C: Light emitting diode group; D: Aloe emodin-photodynamic therapy group, 1 h;
E: Aloe emodin-photodynamic therapy group,3 h; F: Aloe emodin-photodynamic therapy group,6 h; G: Aloe emodin-photo-

dynamic therapy group. 9 h; H:. Aloe emodin-photodynamic therapy group, 12 h; I. Aloe emodin-photodynamic therapy
group,24 h
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