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Abstract: Objective To investigate the effect and mechanism of platycodin D (PD) in inducing ferroptosis in non-small cell lung
cancer (NSCLC). Methods I vifro experiments were conducted using A549 cells, with PD (5, 10, and 20 pmol-L™") added and
incubated for 6 h. Cell proliferation was detected by MTT assay and colony formation assay. Intracellular reactive oxygen species
(ROS) were detected by flow cytometry combined with specific fluorescent probes. Malondialdehyde (MDA) content was measured
using a kit. Intracellular Fe?* and lipid peroxide levels were detected by immunofluorescence. The expression of ferroptosis-related
proteins, glutathione peroxidase 4 (GPX4), longS-chain acyl-CoA synthetase 4 (ACSL4), ferritin heavy chain (FTH1), and nuclear
receptor coactivator 4 (NCOA4), was detected by Western blotting. The iron death inhibitor Ferrostatin-1 (Fer-1) and the iron chelator

DFO were used to verify the action pathway of PD. In vivo experiments were conducted using a Lewis lung cancer (LLC) tumor-

RS EHER: 2025-12-26
EEWE: | IEEEEEEEEIE (GXQH202408); | THHERLAA L2 TN H (GXYESS2025031)
TEEEN: EEF, &, WImsE, Warmhh A 24i8iaEat. E-mail: 18329759158@163.com
*REEE: Bk, B, #d%, FENEHZHZHIK. E-mail: yangshilin@suda.edu.cn

mLLh, B, WS, FENFETAHR 50N . E-mail: gaohongwei06@126.com



FA9EE4H 202654 8 ¥k A Drug Evaluation Research  Vol. 49 No.4  April 2026 - 1167 -

bearing C57BL/6] mouse model. The effects of PD (2, 4, 8 mg-kg ') on tumor growth, body weight, and hematological parameters of
tumor-bearing mice were observed, and pathological analysis of tumor tissues was performed. The expression of ferroptosis-related
proteins in tumor tissues was detected by Western blotting. Results PD inhibited the viability and proliferation of A549 cells (P <
0.05, 0.01, 0.001), induced the accumulation of intracellular ROS, increased MDA content, elevated Fe?* levels, and increased lipid
peroxides (P < 0.05, 0.01, 0.001). Fer-1 and DFO could reverse the inhibitory effect of PD (P < 0.05, 0.01, 0.001). Additionally, PD
significantly downregulated the expression of GPX4 and FTH1 proteins and upregulated the expression of ACSL4 and NCOAA4 proteins
(P <0.05,0.01,0.001). In the in vivo experiments, all doses of PD (2, 4, 8 mg-kg™!) significantly inhibited tumor growth in LLC tumor-
bearing mice without causing obvious toxic side effects. The expression trend of ferroptosis-related proteins in tumor tissues was
consistent with that in vitro. Conclusion PD inhibits the growth of NSCLC cells both in vitro and in vivo by inducing ferroptosis.
The mechanism may involve the regulation of the GPX4/FTH1 antioxidant axis and ACSL4/NCOA4 mediated lipid metabolism and

iron storage protein degradation.
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Fig.2 PD induced ferroptosis in A549 cells (X s, n=3)
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Fig.3 PD induced ferroptosis in A549 cells (X s, n=3)
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Fig. 4 Effect of PD on expression of key ferroptosis-related proteins in A549 cells (X *s, n=3)
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