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Bioinformatics - based Screening of Natural Active Ingredients for Chronic Atrophic Gastritis from An
Ferroptosis Perspective

ZHENG Yihui, HU Jinye, HUANG Shaojie, ZHENG Yang, WANG Jiahui, WANG Lei, YANG Shiquan* (Department of
Medicine , Sainz New Medical College , Guangxi University of Traditional Chinese Medicine , Nanning , Guangxi 530222, China)

ABSTRACT: OBJECTIVE The aim of this study is to explore the bioinformatics-based screening of natural active ingredients for
chronic atrophic gastritis(CAG) from the perspective of ferroptosis using machine learning and network pharmacology , thereby opening
a new horizon for the treatment of CAG. METHODS  Datasets related to CAG were retrieved from the GEO database , and ferroptosis-
related targets were collected from the FerrDb database. The R package GEO -query was used to obtain the expression profiles and
clinical information of the CAG - related dataset GSE27411, followed by screening of differential targets and CAG differentially
expressed largets were used lo construct a protein - protein interaction (PPI) network, and the phenotypes of the key largets were
analyzed using the VarElect tool. Support vector machine (SVM) , a machine learning algorithm, was employed to further screen
disease target genes. These natural active ingredients take the overlapping targets of ferroptosis and CAG as their potential action
targets. Gene Ontology (GO) functional enrichment analysis and WikiPathwayss enrichment analysis were performed on the potential
targets using the R package clusterProfiler. LASSO regression was utilized to screen natural active ingredients related to ferroptosis and
CAG. The Coremine database was used to identify small-molecule drugs, and the TCMSP database was employed to find the natural
drugs from which these small - molecule natural products are derived as well as their corresponding targets, followed by molecular
docking analysis. RESULTS The GSE27411 dataset was selected for analysis. After differential expression analysis, 993 CAG -
related differential targets were identified, along with 455 ferroptosis-related targets. A total of 29 overlapping targets were obtained

through intersection analysis. Functional enrichment analysis revealed that these overlapping targets were associated with lipids and
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atherosclerosis , reactive oxygen species (ROS) , the RIG-I-like receptor signaling pathway , the FoxO signaling pathway, among others.
Seven diagnostic genes were identified via LASSO - COX regression analysis: JUN, EGFR, BRD4, ATGS5, BACH1, QSOX1, and

NR1D2. Coremine identified several small-molecule drugs , including Apabetalone , cobaltiprotoporphyrin , sulmazole , 4-(4-fluorophenyl ) -

2-(4-hydroxyphenyl)-5-(4-pyridyl)imidazole, tin protoporphyrin IX, Chloroquine and Gefitinib, all of which exhibited favorable

molecular docking result. Among these, cobaltiprotoporphyrin showed the optimal docking performance, suggesting its potential

significance for CAG treatment. CONCLUSION  Through bioinformatics approaches and drug regularity analysis, this study provides

basic theoretical and data support for the treatment of CAG from the perspective of ferroptosis, and offers a new entry point for the

search of therapeutic drugs targeting CAG.

KEYWORDS: chronic atrophic gastritis ; ferroptosis; natural medicine; bioinformatics; machine learning
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