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Analysis of potential targets and mechanism of action of Gugutou Huaisiyu Capsule ( % & 3k PR 5E 65 Jii 5% ) for
treatment of osteonecrosis of femoral head using network pharmacology approach
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ABSTRACT  Objective: To explore the potential targets and mechanism of action of Gugutou Huaisiyu Capsule (5 3k B ¥E it Jie ¢ |
GHC)in treatment of osteonecrosis of femoral head( ONFH) . Methods: The active ingredients and action targets of GHC were screened by
retrieving Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform ( TCMSP ) and Encyclopedia of Traditional
Chinese Medicine( ETCM). The ONFH - related genes were searched out from GeneCards database,and the ONFH - related differentially
expressed genes( DEGs) were obtained from the microarray dataset GSE74089 downloaded from the Gene Expression Omnibus( GEO) data-
base. The key targets of GHC for treatment of ONFH were selected through overlapping ONFH - related genes, ONFH — related DEGs with

the obtained drug target genes of GHC. The drug — ingredient — target network was built by using Cytoscape software and STRING database
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based on the active ingredients and key targets of GHC. The GO function and KEGG pathway enrichment analysis were performed on key
target genes respectively by using R software to dig biological functions and pathways of the key targets. The protein — protein interaction
( PPI) network of the key targets was built by using Cytoscape software and STRING database for screening the core targets of GHC for treat-
ment of ONFH. Results: Two hundred and three active ingredients and 592 targets of GHC were screened out from TCMSP and ETCM , and
2033 ONFH - related genes and 8178 ONFH — related DEGs were obtained from GeneCards and GEO database respectively. Fifty — seven
key targets of GHC for treatment of ONFH were obtained through overlapping ONFH - related genes, ONFH — related DEGs with the drug
target genes of GHC. The drug — ingredient — target network diagram consists of 200 nodes and 500 edges, and the PPl network illustrated
the corresponding connections between 137 active ingredients and 57 key targets. The results of GO function enrichment analysis suggested
that the key targets were mainly involved in the response to hormone ,response to oxygen level ,regulation of immune system process , regula-
tion of osteocytes, bone trabecula morphogenesis, regulation of bone remodeling, regulation of ossification, cartilage development and osteo-
genesis. The results of KEGG signaling pathway enrichment analysis indicated that the key targets were mainly enriched in hypoxia —
inducible factor 1 ( HIF - 1) , nuclear factor — kB(NF — kB) , sphingolipid, p53, calcium, arginine and proline metabolism signaling path-
ways. The PPI network of the key targets demonstrated that the tumor necrosis factor( TNF) with the highest value acted as the core target.
Conclusion : TNF is the potential target of GHC in treatment of ONFH. It may participate in the responses to hormones and oxygen level and
the regulation of immune system process and ossification through the signaling pathways of HIF — 1 ,NF — kB and p53.
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