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Molecular Mechanism of Anti-Inflammatory Effects of Ruyi Jinhuang Powder Based on
Network Pharmacology and Molecular Docking Technology”

XU Kun'?, ZHANG Jiefan'?, WANG Yongyu'?, MA Wei'?, WU Yuyun'>, CHEN Bo'?, CAO
Yuelong'*, ZHAO Yongfang'?, ZHAN Hongsheng'*, PANG Jian"*( 1. Shi’ s Center of Orthopedics
and Traumatology, Shuguang Hospital Affiliated to Shanghai University of Traditional Chinese
Medicine, Shanghai 200120, China; 2. Institute of Traumatology & Orthopedics, Shanghai Academy of
Traditional Chinese Medicine, Shanghai 200120, China)

ABSTRACT OBJECTIVE; To probe into the molecular mechanism of anti-inflammatory effects of Ruyi Jinhuang
powder based on network pharmacology and data mining. METHODS; The inflammatory targets were obtained from
GeneCards database, the active components and relative targets of Ruyi Jinhuang powder were obtained from
BATMAN-TCM database. After the intersection of disease target and drug target, the regulation network and protein-
protein interaction ( PPI) network were constructed. R software was used for gene ontology ( GO ) functional
enrichment analysis and Kyoto encyclopedia of genes and genomes (KEGG) pathway enrichment analysis, AutoDock
Vina was used for molecular docking to verify the reliability of the results. RESULTS: A total of 217 active components
and 159 intersection genes of inflammation-Ruyi Jinhuang powder were obtained after screening. Totally 2 051 GO
items and 149 signal pathways were obtained through GO and KEGG enrichment analysis. Ruyi Jinhuang powder might
act on insulin, protein kinase B1, albumin, mitogen-activated protein kinase 1 and tumor necrosis factor ( TNF')
through a variety of ketone active components such as carvone, progesterone and curcumin, which were involved in the

atherosclerosis signaling pathway, neuroactive ligand-receptor interaction signaling pathway, estrogen signaling pathway
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and TNF signaling pathway, thereby exerting anti-inflammatory effects. The molecular docking results showed that the

results of the network pharmacology study had certain reliability. CONCLUSIONS: This study preliminarily reveals the

molecular mechanism of anti-inflammatory effects of Ruyi Jinhuang powder, and provides a new theoretical basis for

further basic and clinical research

KEYWORDS Network pharmacology; Molecular docking; Ruyi Jinhuang powder; Surgery of traditional Chinese

medicine; Molecular mechanism; Inflammation
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R1 NESEHRSBAYE K2 WESEHEEFERS

Tab 1 Target quantity of Ruyi Jinhuang powder Tab 2 Main active components of Ruyi Jinhuang powder
PR e Gl K o y s
& i 5 45 1 frighgy B0
#in 20 H 001 L-carvone FIiE 2
%% 16 51 002 (S)-carvone Hit 20
HiE 47 90 003 progesterone K 20
K 5 28 004 turmerone i 19
Wiz 26 41 005 (E)-4-phenyl-3-buten-2-one K 18
EAR 15 25 006 10-undecenoic acid A 18
JEAR 36 54 007 1-methyl-2-[ (z)-6-pentadecenyl ] -4( 1h) -quinolone At 18
HE 27 54 008 3-methyl-6,7,8-trihydropyrrolo[ 1,2-a] pyrimidin-2-one HE 17
N3] 36 72 009 dehydrocurdione B 17

010 geranylacetone KAk 17
011 2-furancarboxaldehyde KAk 16
012 angelicin HiE 15
013 coprine JER 15
014 serotonine K 15
015 caprylic acid L 13
016 lauric acid Lk MIERbRE 1B
017 methyl pentadecanoate KAk 13
018 pentadecanoic acid B3 13
019 tetrahydropalmatine HE 13
020 1-nonanol Kbk 12
021 adenine K 12
B 022 benzeneethanol KA 12
023 phenethyl aleohol i 12
- I 024 ethyl linoleate KAk 11
1 MESEB-REZELE 025 ethyl linolenate Kbkt 11
Fig 1 Intersection target genes of Ruyi Jinhuang 026 gamma-aminobutyric acid KALH 11
powder-inflammation .
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JE 1 Cytoscape SCPPHAHICHCORHET AT BLILAL T SMH [oiof i, A0 B B 207 26 M35 b LR F T
S-SR TR I L 2, PR BRI 150 ML TR IR A

2 Z5H-p oY - BB R YRR N 4K R
Fig 2 Regulatory network of drug-component-target
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Fig 3 PPI network of target genes at the intersection of inflammation-Ruyi Jinhuang powder
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Tab 3 Molecular docking results (kJ/mol)

1 frl
ESRI AR PGR PRKABI ALDH2 CAT TPO HDAC2 TYR NR3CI

L-carvone -25.1040 -16.7360 -24.2672 -20.9200 -23.0120 -25.5224 -26.7776 -19.2464 -24.6856 -24.6856
(8S)-carvone -25.5224  -17.1544  -25.1040 -21.3384 24,6856 -24.2672 -25.9408 -19.2464 -23.8488 -23.4304
progesterone -29.2880 -27.6144 -36.8192 -36.4008 -37.6560 -33.4720 -43.5136 -25.5224 -33.8904 -41.4216
turmerone =26.7776  -17.5728  -28.4512 -20.5016 -21.3384 -29.7064 -26.7776 -18.4096 -25.1040 -25.9408
(E)-4-phenyl-3-buten-2-one -25.1040 -18.4096 -25.9408 -21.7568 -28.8696 -25.5224 -26.7776 -26.3592 -25.9408 -23.8488
10-undecenoic acid =20.9200 -17.1544  -21.3384  -20.9200 -22.5936 -23.0120 -23.4304 -25.9408 -24.2672 -18.8280
1-methyl-2-[ (Z)-6-pentadecenyl ] -4( 1h) -quinolone -30.9616 225936  -32.2168 -24.2672 -25.5224 -26.7776 -29.7064 -17.9912 -21.3384 -31.7984
3-methyl-6,7,8-trihydropyrrolo[ 1,2-A ] pyrimidin-2-one ~ -24.6856  -20.5016 -26.3592 -26.3592 -29.2880 -26.3592 -27.6144 -25.5224 -28.4512 -24.2672
dehydrocurdione -37.2376 225936 347272  -28.4512  -29.7064  -31.7984  -33.0536 -24.2672 -28.4512 -33.4720
geranylacetone -25.5224  -19.2464  -26.7776 -20.0832 -22.5936 -26.7776 -25.9408 -25.5224 -26.7776 -24.6856
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Fig 9 Effect of partial molecular docking
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