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[Abstract] Objective: To explore the effect of icariin on the ferroptosis status of Atde5 chondrocytes and
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its underlying mechanisms. Methods: In vitro culture of chondrocytes was performed to assess the effect of
icariin at concentrations of 0.0, 1.0, 2.0, 4.0, 8.0, 16.0, 32.0 and 64.0 wmol/L. on the proliferation of Atdc5
chondrocytes using the CCK-8 method, in order to determine the optimal intervention concentration. The Atde5
chondrocytes were divided into blank control group, model group, low concentration icariin group, and high
concentration icariin group. The blank control group did not receive any drug intervention, while the model
group was treated with IL-13 (10 ng/mL). The low concentration icariin group was treated with IL-18 (10 ng/mL)
and icariin (8.0 wmol/L), and the high concentration icariin group received IL-1B (10ng/mlL) and icariin (16.0 pmol/L).
All groups were treated for 24 hours. Fluorescence microscopy was used to detect the fluorescence intensity of
the cells, and analyze the content of reactive oxygen species (ROS). A kit was utilized to measure the levels of
malondialdehyde (MDA) and glutathione peroxidase (GSH-Px). Quantitative reverse transcription polymerase chain
reaction (qRT-PCR) was employed to investigate the expression levels of type I collagen al chain (COL2A1)
mRNA, aggrecan (ACAN) mRNA, glutathione peroxidase 4 (GPX4) mRNA, solute carrier family 7 member 11
(SLC7A11) mRNA, nuclear factor erythroid 2-related factor 2 (Nrf2) mRNA, and heme oxygenase 1 (HO-1) mRNA.
Additionally, protein expression levels of Nif2, HO-1, GPX4, and SLC7A11 in the cells were assessed using
Western blotting. Results: The concentrations of 8.0 wmol/L. and 16.0 pmol/L. of icariin demonstrated no cytotoxicity
to Atde5 chondrocytes and significantly promoted their proliferation (P<0.01), with similar effects on cell prolif-
eration between the 8.0 wmol/LL and 16.0 pmol/L. groups (P>0.05). The model group showed higher levels of
ROS and MDA than blank control group (P<0.01), while lower levels of GSH-Px than blank control group (P<
0.01). The low and high concentration icariin groups showed lower levels of ROS and MDA than model group
(P<0.01), while higher levels of GSH-Px than model group (P<0.01). The model group showed lower relative
expression levels of COL2A1 mRNA, ACAN mRNA, GPX4 mRNA, SLC7A11 mRNA, Nrf2 mRNA, and HO-1
mRNA than blank control group (P<0.01). In contrast, the low and high concentration icariin groups showed higher
relative expression levels of COL2A1 mRNA, ACAN mRNA, GPX4 mRNA, SLC7A11 mRNA, Nrf2 mRNA, and
HO-1 mRNA than model group (P<0.01). Additionally, the high concentration icariin group showed higher
relative expression levels of COL2A1 mRNA and ACAN mRNA than low concentration icariin group (P<0.05).
The model group showed lower relative expression levels of Nrf2, HO-1, GPX4, and SLC7A11 proteins than
blank control group (P<0.01). The low and high concentration icariin groups showed higher relative expression
levels of Nrf2, HO-1, GPX4, and SLC7AI11 proteins than model group (P<0.01). The high concentration icariin
group showed higher relative expression levels of Nif2 and HO-1 protein than low concentration icariin group
(P<0.01). Conclusion: Icariin may inhibit ferroptosis in chondrocytes and improve their functional status by activating
the Nrf2/HO-1 antioxidant signaling pathway.
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