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Abstract: Objective To explore the molecular mechanism of ferritinophagy in depression in Parkinson's disease (dPD) by integrating
transcriptomic data with machine learning algorithms. Furthermore, it investigates the molecular mechanism by which the combination

of Acanthopanax senticosus-Lilium brownie (AS-LB) regulates ferritinophagy to intervene in dPD through network pharmacology and

RS EHER: 2025-09-22

HEEeWR: EXRARFIEESHITE (82274125); BIipT AW LER4EM EWHE (LBH-225301)
TEEENY: A B i, BRI, 2GRS KA DROH 5T . E-mail:648905342@qq.com
HEEEE: ARR, B, ML, A2, NFRZMENS K2 TR F . E-mail: keji-liu@163.com



<414 - FAOEFE2H 2026F28 %¥thak % Drug Evaluation Research  Vol. 49 No.2  February 2026

animal experiments. Methods Based on the Parkinson’s disease dataset in the Gene Expression Omnibus (GEO) database, the
intersection of the depression and iron autophagy gene sets from Genecards was obtained to acquire the core target genes of dPD iron
autophagy. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analyses were conducted on
the core genes. The active components of AS-LB were collected from the Traditional Chinese Medicine Systems Pharmacology
Database (TCMSP), and combined with the components identified by UPLC-Q-TOF-MS in our previous study, to determine the active
components of AS-LB. Based on the core target genes, the active components of AS-LB regulating dPD iron autophagy were screened.
Sixty male C57BL/6 mice were randomly divided into six groups (n = 10): The control group, the model group, the pramipexole
(positive drug, 0.5 mg-kg™") group, the AS-LB (Acanthopanax senticosus to Lilium brownii mass ratio 4 : 1) group, the AS-LB (2 : 1)
group, and the AS-LB (1 : 1) group. The dose of AS-LB was 5.07 g-kg™!. Except for the control group, the dPD model mice were
constructed by intraperitoneal injection of 30 mg-kg ' MPTP combined with chronic unpredictable stress (CUMS), and the mice were
continuously treated for 4 weeks. Behavioral experiments such as pole climbing, open field, and sucrose preference were conducted.
HE staining was used to observe the pathological changes in the substantia nigra and hippocampus regions of the mouse brain. The
contents of dopamine (DA), 5-hydroxytryptamine (5-HT), norepinephrine (NE), tumor necrosis factor-a (TNF-a), interleukin (IL)-6,
and IL-1p in the brain tissue were detected by ELISA. The expressions of iron autophagy-related proteins nuclear receptor coactivator
4 (NCOAA4), beclin 1 (BECN1), aldehyde dehydrogenase 1 family member A1 (ALDHI1A1), autophagy-related gene 7 (ATG7), o-
synuclein (SNCA), ferritin light chain (FTL), and polypyrimidine tract-binding protein 1 (PTBP1) in the brain tissue were detected by
Western blotting. Results A total of 1 908 differentially expressed genes (DEGs) in Parkinson's disease, 17 107 depression-related
genes, and 42 iron autophagy genes were screened. The intersection of the three sets yielded 7 core target genes (NCOA4, ATG7,
BECNI, FTL, PTBP1, SNCA, ALDHI1A]) related to dPD iron autophagy. Enrichment analysis showed that these core target genes were
mainly located in cellular components such as autophagosomes and autolysosomes, participated in biological processes such as iron
ion reactions, and affected molecular functions such as ferrous ion binding and Atgl2 activating enzyme activity, thereby regulating
pathways such as ferroptosis, autophagy, apoptosis, and neurodegenerative diseases. Network pharmacology results further indicated
that the active components of AS-LB regulating the dPD iron autophagy pathway were acanthoside B and lirioside B. The animal
experiment results showed that compared with the model group, AS-LB could alleviate the neuronal damage in the substantia nigra
and hippocampus regions of dPD mice, significantly reduce the pole climbing time (P < 0.01), significantly increase the total distance
in the open field (P < 0.01), significantly increase the sucrose preference rate (P < 0.01), significantly increase the levels of DA, 5-HT,
and NE (P <0.05, 0.01), significantly reduce the levels of inflammatory factors (P < 0.05, 0.01), and significantly restore the expression
levels of iron autophagy proteins NCOA4, ATG7, BECN1, FTL, PTBP1, SNCA, and ALDH1A1 (P <0.05,0.01), with the AS-LB 2 :
1 group showing the best effect. Conclusion AS-LB regulates the ferritinophagy pathway through the mediation of NCOA4, ATG7,
BECNI, FTL, PTBP1, SNCA, and ALDHI1ALI to intervene in the progression of dPD. Acanthopanax senticosus saponin B and Lily
glycoside B may be the main active components responsible for their therapeutic effects.

Key words: Acanthopanax senticosus-Lilium brownie; Parkinson's disease; depression; ferritinophagy; machine learning; network

pharmacology; acanthoside B; lirioside B
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Fig. 9 Relative expression levels of autophagy-related proteins in brain tissue of mice from different groups (X s, n=3)
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