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Abstract. Objective To investigate the underlying mechanism of naringin in the treatment of Osteoporosis (OP) on the basis of
network pharmacology. Methods The structure of naringin and its targets were obtained through TCMSP database, Swiss Target
Prediction database and Uniprot database. The OP-related targets were retrieved through GeneCards database and OMIM database.
Protein-protein interaction ( PPI ) information were obtained with the intersection targets input into STRING database.
Cytoscape3. 7. 2 software was used to construct PPI network and " naringin-intersection target-osteoporosis” network. Using

Cytoscape3. 7. 2 software and R software, GO function enrichment analysis and KEGG pathway enrichment analysis were conducted.
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Results 105 targets of naringin were selected, including 44 targets correlated with OP. There were 607 result gained through GO

function enrichment analysis ( P < 0. 05) , and 43 result through KEGG pathway enrichment analysis, including 11 relevant signaling

pathways (P < 0.05), which involved p53, IL-17, NF kappa B, Estrogen, Prolactin and other signaling pathways. Conclusion

By regulating inflammatory response, cell cycle and hormone metabolism, naringin may treat OP through numerous targets and

pathways.
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Table 1 The structure of naringin
Molecule ID Molecule name Chemical lormula Struclure OB( %) DL
MOL005812 naringin CpH5 0,

®2 MEHES

Table 2 Targets of naringin

Fe o F5 0 Fe fiche

1 TOP2A 36 EIF4AT 71 GRM2
2 CDKN1A 37 PTPN2 72 LGALS7
3 TNF 38 CA3 73 FOLH1
4 RASGRF2 39 CA6 74 CESI
5 RAF1 40 CA13 75 PPARG
6 CYP19A1 41 CASB 76 CES2
7 SLCSA1 0 ABCBI 77 MME
8 SLC5A4 43 CASA 78 ECEL
9 SLC5A2 44 CA7 79 PLA2GIB
10 SRD5A1 45 CA4 80  IGFBP3
12 TYR 47 ESR2 82 CASP7 Fig.1 Venn diagram of naringin-osteoporosis
13 SLC28A3 48 LGALSI 83 CASP8 intersection targets
14 CAI12 49 VARS 84 CASPI
Is  cAz 50 LARS 85 CASP T3 M AR B A A O
16 CAlL 31 CHIA 86 RXRA Table 3  Potential target genes of naringin in the treatment
17 MMP1 52 PARPI 87 TRAK4 .
18 MMP7 53 PTPNI 88 HRAS of osteoporosis
19 MMPS 54 ADORA2B 89 CDK1 s £ = #N
20 ADORA1 55 TDP1 90 NEU4 1 TNF 23 ALDH2
21 ADORA3 56 ALDH2 91 ST.C28A2 2 CDKNTA 24 CASP3
22 TAS2R31 57 FHIT 92 HCAR2 3 CYPI9A1 25 ACE
23 CAl4 58 CASP3 93 SERPINEI 4 SRDSAL 26 ABLL
24 MMP13 59 AKRIBI 94 DHFR 5 TYR 27 PYCL
25 MMP12 60 ACE 95 MMP2 6 CA2 28 LCK
26 IMPDH1 61 SLC29A1 96 CHEK1 7 MMPI 29 BTK
27 MAOB 62 GAA 97 GRMS 8 MMP8 30 EDNRA
28 CYPIBI 63 ABLI 08 TACR2 9 ADORA3 31 PPARG
29 ABCG2 64 AMY2A 99 POLB 10 MMP13 32 MME
30 PTGS1 65 EPHA2 100 PDESA 1 CYPIBL 33 ECEL
31 ADORA2A 66 PYCL 101 KLKI 12 ABCG2 34 IGFBP3
32 ABCCI 67 LCK 102 KLK2 13 PTGSI 35 CASP7
33 HSD17B1 68 MAP3K9 103 SLCI0A2 14 ADORAZA 36 CASPL
34 SHBG 69 BTK 104  LGALS4 15 ABCCI 37 RXRA
35 CBRI 70 EDNRA 105 TYMS 16 SHEG 38 HRAS
17 ABCBI 39 SERPINEI
18 ESR1 40 DHFR
2.2 NRJBJTF OP HYMEAE/VE A AD & 1 19 LSR2 41 MMP2
K15 OP M R# A 3261 4,5 2.1 f13 310 20 LGALS1 42 POLB
105 A~ NR H00 A A7 Wi , P23 3 4240 4 44 A, LR " boont - e

1. NR 547 OP MR FEAE L s IL 3K 3,
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Fig.2 PPI network of potential targets
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Table 4 Core targets of naringin in the treatment of osteoporosis
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Fig.3 Naringin-intersection target-osteoporosis network diagram
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