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Mechanism of Zingiberis Rhizoma Recens in treatment of rheumatoid arthritis
based on network pharmacology and molecular docking
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Abstract: Objective To investigate the possible mechanism of Zingiberis Rhizoma Recens in treatment of rheumatoid arthritis (RA)
by network pharmacology. Methods The activeingredients of Zingiberis Rhizoma Recens were screened by TCMSP platform, UniProt
database was used to convert the corresponding target protein name into gene name, and the network map was constructed by Cytoscape
3.8.2 software. “rheumatoid arthritis” was searched in GeneCards, OMIM, and TTD databases to obtain RA disease targets. Venn
diagram was made to obtain the common targets of Zingiberis Rhizoma Recens drug components and RA. PPI network analysis, GO
enrichment and KEGG pathway enrichment analysis were performed. The potential binding activity of active ingredient and target was
predicted by molecular docking technique. Results Five components and 55 potential targets of Zingiberis Rhizoma Recens were
obtained, including 4 836 related targets of RA disease and 26 common targets of Zingiberis Rhizoma Recens and RA. The three target
genes with higher degree of freedom in PPI network were prost endocyclic oxide synthase 2 (PTGS2), transcription factor AP-1 (JUN)
and cysteine aspartate protease-3 (CASP3). GO functional enrichment analysis and KEGG pathway analysis yielded 185 results and
59 signaling pathways, respectively. Conclusion Zingiberis Rhizoma Recens treatment of RA has multi-component, multi-target
effect, involving multiple signaling pathways, and may regulate inflammatory response and immunomodulation through PTGS2, JUN,
CASP3 and other targets to treat RA.
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Table 1 Active ingredients of Zingiberis Rhizoma Recens

Mol ID &R OB/% DL
MOLO000358 beta-sitosterol 36.91 0.75
MOL006129 6-methylgingediacetate2 48.73 0.32
MOL000449 stigmasterol 43.83 0.76
MOLO001771 poriferast-5-en-3beta-ol ~ 36.91 0.75
MOL008698 dihydrocapsaicin 47.07 0.19
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Fig. 1 Venn diagram of active ingredient of Zingiberis

Rhizoma Recens and RA intersection targets
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Table 2 Intersection of active ingredient of Zingiberis
Rhizoma Recens genes and RA genes

95 =

K Uniprot ID

1 prostaglandin G/H synthase 1 PTGS1 P23219
2 prostaglandin G/H synthase 2 PTGS2 P35354
3 heat shock protein HSP 90 HSP90AB1 P08238
4 phosphatidylinositol-4,5-bisphos PIK3CG P48736
phate  3-kinase  catalytic
subunit, gamma isoform
5 dopamine D1 receptor DRD5 P21918
6 muscarinic acetylcholine receptor M3 CHRM3 P20309
7 CGMP-inhibited 3',5'-cyclic phos PDE3A Q14432
phodiesterase A
8 5-hydroxytryptamine 2A receptor HTR2A p28223
9 muscarinic acetylcholine receptor M2 CHRM2 P08172
10 beta-2 adrenergic receptor ADRB2 P07550
11 sodium-dependent serotonin trans SLC6A4 P31645
porter
12 mu-type opioid receptor OPRM1 P35372
13 neuronal  acetylcholine  receptor CHRNA7  P36544
protein, alpha-7 chain
14 apoptosis regulator Bcl-2 BCL2L1 Q07817
15 apoptosis regulator BAX BAX Q07812
16 Caspase-9 CASP9 P55211
17 transcription factor AP-1 JUN P05412
18 Caspase-3 CASP3 P42574
19 Caspase-8 CASP8 Q14709
20 transforming growth factor beta-1 TGFB1 P01137
21 serum paraoxonase/ arylesterase 1 PON1 P27169
22 coagulation factor Xa F10 P00742
23 mineralocorticoid receptor NR3C2 P08235
24 sodium-dependent dopamine transporter SLC6A3 Q01959
25 urokinase-type plasminogen activator ~ PLAU P00749
26 leukotriene A-4 hydrolase LTA4H P09960
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