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Effect of Xihuang Pill drug-containing serum on hepatocellular carcinoma cells
ferroptosis based on SLC7A11/GPX4 signaling pathway
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Abstract: Objective To investigate the mechanism by which Xihuang Pill inhibits hepatocellular carcinoma through modulation of
the ferroptosis pathway. Methods HepG2 cells were treated with low-, medium-, and high-dose (0.65, 1.30, and 2.60 g kg') Xihuang
Pill-medicated serum. The CCK-8 assay was employed to evaluate the inhibition of cell proliferation at 24 h and 48 h, thereby
identifying the optimal concentration and treatment duration. Subsequently, transmission electron microscopy was utilized to observe
changes in mitochondrial morphology induced by each dose of the medicated serum. A ferroptosis-inhibited model was established by
transfecting cells with an SLC7AL1 overexpression plasmid. HepG2 cells were divided into the following groups: control group,
Xihuang Pill high-dose-medicated serum group, empty plasmid group, SLC7A11 overexpression plasmid transfection group (OE-
SLC7A11), and SLC7A11 overexpression plasmid transfection combined with Xihuang Pill-medicated serum intervention group (OE-
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SLC7AL11+Xihuang Pill). Western blotting and gRT-PCR were used to detect transfection efficiency; the EdU assay was adopted to
determine cell proliferation rate. The levels of reactive oxygen species (ROS) were measured using the dihydroethidium(DHE)
fluorescent probe staining method; Malondialdehyde (MDA) and glutathione (GSH) levels were measured using colorimetric assays;
Iron deposition was observed using Perls Prussian blue staining, and intracellular Fe?* levels were determined by colorimetric assay;
Western blotting and gRT-PCR were used to detect the protein and mRNA levels of solute carrier family 7 member 11 (SLC7A11)
and glutathione peroxidase 4 (GPX4) in each group. Results The results of the CCK-8 assay demonstrated that, compared with the
control group, Xihuang Pill-medicated serum significantly inhibited HepG2 cell proliferation at 24 and 48 h (P < 0.05, 0.01). The
high-dose group exhibited the most pronounced inhibitory effect, with optimal inhibition observed at 24 h. Transmission electron
microscopy (TEM) revealed that Xihuang Pill-medicated serum treatment induced mitochondrial swelling, cristae blurring, and even
cristae loss in HepG2 cells, which are characteristic morphological features of ferroptosis. These mitochondrial alterations were most
prominent in the high-dose group. In the ferroptosis inhibition experiment induced by SLC7A11 plasmid transfection, the following
results were observed. Compared with the NC group, both SLC7A11 protein and mRNA levels were significantly elevated in the OE-
SLC7A11 group (P <0.05, 0.01), indicating successful transfection. Compared with the control group, the Xihuang Pill group exhibited
a significant decrease in GSH levels and Edu-positive cell rate, along with marked increases in MDA, ROS, and Fe?* levels (P <
0.01). The protein and mRNA expression levels of SLC7A11 and GPX4 were also significantly downregulated in the Xihuang Pill
group (P < 0.05, 0.01). Compared with the NC group, the OE-SLC7A11 group showed significantly elevated GSH levels and Edu-
positive cell rate (P < 0.01), reduced MDA and ROS levels (P < 0.01) and significantly upregulated protein and mRNA expression of
SLC7A11 and GPX4 (P < 0.05, 0.01), and there was no significant difference in intracellular Fe?* levels of the OE-SLC7A11 group.
Compared with the OE-SLC7A11 group, the OE-SLC7A11 + Xihuang Pill group displayed significantly increased MDA, ROS, and
Fe?* levels (P < 0.05, 0.01), decreased GSH levels and Edu-positive cell rate (P < 0.01), and significantly downregulated protein and
MRNA expression of SLC7A11 and GPX4 (P < 0.05, 0.01). Conclusion Xihuang Pill exerts its therapeutic effect on hepatocellular
carcinoma by down-regulating the SLC7A11/GPX4 axis to induce ferroptosis in hepatocellular carcinoma cells.
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Fig. 1 Inhibitory effect of Xihuang Pill-containing serum on HepG2 cells ( X s, n=3)
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Fig.2 Impact of Xihuang Pill-containing serum on mitochondrial morphology and structure of HepG2 cells
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