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Ophiopogonin D interferes with ferroptosis to reduce the damage of
cardiomyocytes induced by ophiopogonin D'
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Abstract: This study investigated the intervention effect and possible mechanism of ophiopogonin D (OPD)
in protecting cardiomyocytes against ophiopogonin D' (OPD')-induced injury, and provided relevant experimental
data for the clinical use of Ophiopogon japonicas. Cell counting kit-8 (CCK-8) assay was used to evaluate the effect
of OPD and OPD' on H9c2 cell viability. The content of reaction oxygen species (ROS) in cells were detected by
flow cytometry. The contents of Fe** in cells were detected by FerroOrange's fluorescence imaging. The content of
glutathione (GSH) and glutathione peroxidase (GSH-Px) were detected by kits. The expression of transferrin
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receptor 1 (TFR1), cyclooxygenase 2 (COX2), NADPH oxidase 1 (NOX1), long-chain acyl-CoA synthetase 4
(ACSL4), cationic amino acid transporter 11 (SLC7A11), glutathione peroxidase 4 (GPX4), and ferritin heavy
chain 1 (FTH1) was detected by Western blot. Results showed that OPD' (1 pmol-L™) significantly induced the
expression of ferroptosis-related proteins, the contents of Fe**, ROS, and GSH-Px were increased, and the content
of GSH were decreased. In addition, different concentrations of OPD (0.5, 1, and 2 umol-L™) could partially
reverse the myocardial cell injury caused by OPD', and the best effect was obtained when the dose range was
1-2 umol-L™. The experimental results show that OPD can interfere with the ferroptosis caused by OPD', and then

have a protective effect on H9c2 cells.
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Figure 1 Effect of ophiopogonin D' (OPD") on the survival rate
of H9c2 cells. H9c2 cells were treated with OPD' (0.5, 1, 1.5, 2,
2.5, 5, 7.5, and 10 umol-L™) for 24 h. Cell viability was deter-
mined by cell counting kit-8 (CCK-8) assay. n = 3, x +s. "P < 0.05,
“P <0.01, ™P < 0.001 vs control (CON) group
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Figure 2 Effects of OPD and OPD' on the survival rate of H9c2
cells. H9c2 cells were co-treated with OPD' (1 umol-L™) and OPD
(0.25, 0.5, 0.75, 1, 1.5, 2, 2.5, and 5 umol-L™) for 24 h and deter-
mined by CCK-8 assay. n = 3, x £s. ""P < 0.001 vs CON group;
*P < 0.05, "P < 0.01, "P < 0.001 vs OPD' group
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Figure 3 Effects of OPD' (1 pmol-L™) and OPD (0.5, 1, and 2

+

umol-L™) on the content of Fe** in H9c2 cells. The content of Fe?
was detected in H9c2 cells by Fe*'kit. n = 3, x + 5. "P < 0.05 vs
CON group; “P < 0.05, *P < 0.01 vs OPD' group
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Figure 4 Effects of OPD' and OPD on the content of Fe®* in

H9c2 cells. A: The content of Fe** was detected in H9c2 cells by
bioimaging of FerroOrange; B: Quantitative analysis of Fe?" based
on the cell images stained by FerroOrange. n = 3, x =s. "'P <
0.001 vs CON group; P < 0.001 vs OPD' group
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Figure 5 Effects of OPD' and OPD on reaction oxygen species (ROS) in H9c2 cells. A and B: Expression of ROS in H9c2 cells was detect-
ed by DCFH-DA fluorescence probe. n = 3, x +s. P < 0.01 vs CON group; P<0.05 vs OPD' group
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Figure 6 Effects of OPD' and OPD on glutathione (GSH) and glutathione peroxidase (GSH-Px) in H9c2 cells. A: Expression of GSH was
detected in H9c2 cells by GSH kit; B: Expression of GSH-Px was detected in H9¢c2 cells by GSH-Px kit. n = 3, x +'s. P < 0.01 vs CON

group; “P < 0.05 vs OPD' group
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Effect of OPD and OPD' on ferroptosis related proteins expression in H9c2 cells. A: Expression of TFR1, COX2, NOX1,

ACSL4, GPX4, FTH1 and SLC7A11 protein was detected in H9c2 cells by Western blot; B: The protein gray scale analysis of TFR1,
COX2, NOX1 and ACSL4 by Image J; C: The protein gray scale analysis of GPX4, FTH1 and SLC7A11 by Image J. n = 3, x 5. P < 0.05,
“P < 0.01 vs CON group; “P < 0.05, *P < 0.01 vs OPD' group. TFR1: Transferrin receptor 1; COX2: Cyclooxygenase 2; NOX1: NADPH
oxidase 1; ACSL4: Long-chain acyl-CoA synthetases 4; GPX4: Glutathione peroxidase 4; FTH1: Ferritin heavy chain 1; SLC7A11: Cationic
amino acid transporter 11; GAPDH: Glyceraldehyde-3-phosphate dehydrogenase
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