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[Abstract] Objective: To investigate the effect of the in wvitro activation product of cyclophosphamide, 4 - hydroperoxy
cyclophosphamide (4-HC) , on the functional impairment of the human ovarian granulosa cell line SVOG, and the potential underlying
mechanisms. Methods: SVOG cells were treated with 0.2, 2.0, and 10.0 pmol/L of 4-HC for 24,48, and 72 h. The cell viability in each
group was measured using the CCK-8 assay to determine the optimal time and concentration for constructing an injury model. Western
blot and RT-qPCR were used to detect changes in mitochondrial autophagy flux. Transmission electron microscopy was employed to
observe mitochondrial changes in both normal and 4-HC-injured cells. RT-qPCR was used to assess the expression of P53-related
genes, and immunofluorescence was applied to detect the expression levels of P53, Parkin, and the translocase of the outer
mitochondrial membrane 20 (TOMM20) proteins. Results: A model of SVOG cell injury induced by 2.0 wmol/L. 4-HC for 48 h was
established in vitro. Mitochondrial autophagy flux was inhibited, and mitochondrial morphology was abnormal in 4-HC-injured SVOG
cells, with a significant increase in damaged mitochondria. The expression level of P53 was significantly increased in 4-HC-injured
SVOG cells. An increase in the cytoplasmic interaction between P53 and Parkin protein was observed, while the binding of TOMM20
and Parkin protein was inhibited in 4-HC-injured SVOG cells. Conclusion: In vitro, 4-HC may induce damage to human ovarian
granulosa cells by inhibiting mitochondrial autophagy through the P53-Parkin pathway.
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A: Cell morphology at different 4-HC concentrations (0.2,2.0, 10.0 pmol/L)and various exposure times (24,48, 72 h) (scale bars=200 wm). B-D:
CCKS assay was used to detect the cell viability of SVOG cells exposed to different concentrations of 4-HC (0.2, 2.0, 10.0 wmol/L) and at various time
points(24,48,72 h)."P < 0.001(n=3).
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Figure 1 Establishment of an ir vitro model of 4-HC-induced damage in SVOG cells
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A: JC-1 fluorescence signal in SVOG cells (scale bars=100 pwm). B: Characteristic TEM images of mitochondria in SVOG cells. The blue arrows

represent normal mitochondria, the red arrows represent damaged mitochondria, and the asterisks represent the cell nucleus (scale bars=200 nm). C-E:

The relative mRNA expression levels of Parkin (C), Pink1(D) and P62(E) in SVOG cells were measured by RT-qPCR. F: Western blot detection of au-

tophagy-related proteins. 'P < 0.05, P < 0.01,and ""P < 0.001(n=3).
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Figure 2 The mitophagy was inhibited in SVOG cells damaged by 4-HC
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A: P53 fluorescence signal in SVOG cells. Scale bars=100 wm. B, C: Western blot detection of P53 protein(B) and MDM2 protein(C). "P < 0.05,
P <0.01(n=3).
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Figure 3 The P53 protein accumulated in SVOG cells damaged by 4-HC
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A: Immunofluorescence images of TOMM20 (green) and Parkin (red) in each group of cells. Scale bars=100 pum;, scale bars (ZOOM) =10 pwm. B:
Colocalization analysis of TOMM20 and Parkin protein in each group of cells. C: Immunofluorescence images of P53 (green) and Parkin(red) protein in
each group of cells. Scale bars=100 pm, scale bars(ZOOM)=10 wm. D: Colocalization analysis of P53 and Parkin protein in each group of cells(n=3).
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Figure 4 4-HC inhibited mitophagy through the p53-Parkin pathway
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