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Identification of angiogenesis related genes in steroid induced osteonecrosis of
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Abstract: Objective To screen the genes related to angiogenesis in steroid induced osteonecrosis of femoral head (SONFH) based on
the bioinformatics analysis, and further explore its mechanism of action and screen the active components of targeted traditional Chinese
medicine. Methods The key differential genes of SONFH were obtained by processing GEO data with Perl language and R software,
and the gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) were analyzed with David tool. Then, STRING

platform and Cytoscape software were used to analyze protein interactions, and MCODE and CytoHubba plug-ins were used to identify
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important gene cluster modules and core genes, which were further verified. The CTD database was used to search the active components
of traditional Chinese medicine targeting the core gene, and the autodock vina software was used to perform molecular docking, as well
as explore the interaction between the core gene and SONFH. Human bone microvascular endothelial cells (BMECs) were induced by
hormone, and the effects of resveratrol on cell proliferation and migration were observed by CCK-8, cell scratch assay and Transwell assay.
The effect of resveratrol on protein expression of vascular endothelial growth factor A (VEGFA) and phosphatidylinositol-3-hydroxykinase
(PI3K)/protein kinase B (Akt) pathway in cells was detected by Western blotting. Results A total of 118 key genes related to angiogenesis
were identified in SONFH. GO enrichment analysis showed that it was mainly involved in angiogenesis, cell proliferation and migration.
KEGG pathway was mainly involved in PI3K/Akt signal pathway, adhesion plaque signal pathway, extracellular matrix receptor interaction
pathway and Ras-related protein 1 (Rap1) signal pathway. Ten core genes were identified as PDGFRB, THY1, PTPRC, ITGB1, VEGFA,
ALB, INS, IGF1, CD44 and COL1A1. Through verification, the up-regulated expression of PTPRC, CD44 and ITGBI was significantly
different. Receiver operating characteristic (ROC) analysis suggested that PTPRC, CD44, IGF1, PDGFRB, ITGBI and VEGFA had
potential diagnostic value. The interaction index of resveratrol, estradiol, quercetin and curcumin with core genes was higher, and
resveratrol was the highest, which could be the main active ingredient in repairing SONFH. In vitro experiments showed that resveratrol
could reverse the decrease of proliferation activity of BMECs induced by hormones, increase the scratch healing rate, promote cell
migration, and increase the relative expression levels of VEGF, PI3K and Akt in cells, especially the effect was most significant when the
concentration of resveratrol was 100 pmol/L (P < 0.05). When PI3K inhibitor 3-MA was used, cell proliferation and migration were
significantly inhibited (P < 0.05). Conclusions Through bioinformatics analysis, the core genes and pathways were identified, and the
main active components of targeted traditional Chinese medicine were screened. Through cell experiments, it was confirmed that
resveratrol might play a role in repairing hormone-induced bone BMECsS injury through PI3K/AKT/VEGEF signal pathway. Our research
provides data support for the molecular pathogenesis of SONFH and new therapeutic targets.
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