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Abstract: The aim of this study was to investigate the effect of edaravone (Eda) on the balance of mitochondrial fusion and fission in
Parkinson’s disease (PD) cell model. A cell model of PD was established by treating PC12 cells with 500 umol/L 1-methyl-4-phen-
ylpyridinium (MPP"). Thiazole blue colorimetry (MTT) was used to detect the effect of different concentrations of Eda on the survival
rate of PC12 cells exposed to MPP". The mitochondrial morphology was determined by laser confocal microscope. Western blot was
used to measure the protein expression levels of mitochondrial fusion- and fission-related proteins, including OPA1, MFN2, DRP1
and Fisl. The results showed that pretreatment with different concentrations of Eda antagonized MPP'-induced PC12 cell damage
in a dose-dependent manner. The PC12 cells treated with MPP" showed mitochondrial fragmentation, up-regulated DRP1 and Fisl
protein expression levels, and down-regulated MFN2 and OPA1 protein expression levels. Eda could reverse the above changes
in the MPP -treated PC12 cells, but did not affect Fisl protein expression. These results suggest that Eda has a protective effect
on the mitochondrial fusion disruption induced by MPP" in PC12 cells. The mechanism may be related to the up-regulation of OPA1/
MFN2 and down-regulation of DRP1.
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Fig.1. The effect of edaravone (Eda) on the survival rate of
MPP -induced PC12 cells. Cell viability of PC12 cells was
measured with MTT method. Data are mean = SD, n = 6. ‘P <
0.05, "P<0.01.
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Fig. 2. The effect of Edaravone (Eda) on MPP'-induced mitochondrial morphology. 4: Changes in mitochondrial morphology were

observed in PC12 cells. Mitochondria were labeled with MitoTracker Green and observed by laser confocal microscope. Scale bar,

5 um. B: Quantification of mitochondrial architecture of panel 4. Cells were divided into three categories, “Tubular” with >90% of

mitochondria forming elongated interconnected networks, “Mix” with mixed tubular and short mitochondria, and “Fragmented” with
>90% short punctiform mitochondria. n = 100 cells. "P < 0.05, "P < 0.01.
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Fig. 3. Effect of edaravone (Eda) on the protein expression levels of mitochondrial fusion proteins detected by Western blot. 4: Repre-
sentative blots of OPA1 and MFN2. B, C: Quantitative analysis results of OPA1 (B) and MFN2 (C). Data are mean + SD, n =3. P <

0.05.
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Fig. 4. Effect of edaravone (Eda) on the protein expression level of mitochondrial fission proteins detected by Western blot. A: Repre-
sentative blots of DRP1 and Fisl. B, C: Quantitative analysis results of DRP1 (B) and Fis1 (C). Data are mean + SD, n = 3. P < 0.05.
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Fig. 5. Mechanism of the effect of edaravone (Eda) on mito-
chondrial dynamics in the Parkinson’s disease (PD) cell model
induced by MPP". Both fission and fusion enable dynamic mor-
phological changes of the mitochondrial network, contributing
to mitochondrial maintenance, function and quality control. The
MPP-induced increase in DRPI, as well as decrease in MFN2
and OPA1, were all partially prevented by Eda, indicating that
Eda-induced protection against MPP" toxicity is mediated by the
preservation of balance between mitochondrial fission and fusion.
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