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Abstract : This study aimed to explore the mechanism of Clematidis Radix Rhizoma in the treatment of rheumatoid arthritis
based on network pharmacology and molecular docking. Traditional Chinese medicine systems pharmaclogy database and

75 B #9:2021-09-08

ESTE  ZRE S8 BIRBETIFEHE (KJ2019A0440) ;2105 B 42448 HARBEBIF 5 B (KJ2020A0409)

YEE B F 0TI (1995—) , 2, W-LWFIR A . ST 10 A h 258 25 98 5 & . Tel : 18856093532 ; E-mail : 1466989029@ qq.com

# JEARIER A (1970—) 3B (B0) , EAELH, W57 N h 25525058 5TF & . Tel : 13013063818 ; E-mail : wyzhmail @ 163.com



H I A L T 0 2% 24 B A R T IR SR ANNR Y A KGR S 2 1 AT BIL )

analysis platform database, PubChem, and SwissTargetPrediction database were used to screen the active ingredients of
Clematidis Radix Rhizoma and their targets. The targets of rheumatoid arthritis were predicted using OMIM database and
GeneCards database. Venn diagram was used to obtain the intersection targets of Clematidis Radix Rhizoma and
rheumatoid arthritis. Protein interaction network was constructed using STRING database and imported into Cytoscape3.7.1
to obtain core targets. DAVID database was used for Gene Ontology( GO) analysis and Kyoto Encyclopedia of Genes and
Genomes(KEGG) analysis. AutoDock Vinal.5.6 was employed to perform molecular docking of key active ingredients and
core targets. The key active ingredients in Clematidis Radix Rhizoma, such as oleanolic acid, B-sitosterol, stigmasterol,
and 3-epioleanolic acid, act on core targets, such as MAPK3, PTGS2, and CYP19A1, and play a role in the treatment of
rheumatoid arthritis by regulating arachidonic acid metabolic pathway and ovarian steroidogenesis. The result of molecular
docking suggested that the key active ingredients had good binding activity with the core targets. In this paper, the key
active ingredients, core targets, and related pathways of Clematidis Radix Rhizoma in the treatment of rheumatoid arthritis
were preliminarily discussed, serving as a reference for clinical application of Clematidis Radix Rhizoma.

Key words : Clematidis Radix Rhizoma; network pharmacology; rheumatoid arthritis; molecular docking; mechanism
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Table 1 Network databases for pharmacological research

B 4B (kR
TCMSP https : //tcmsp-e.com/
PubChem https ://pubchem.ncbi.nlm.nih. gov
Swiss Target Prediction http : // www.swisstargetprediction.ch/
OMIM https : //www.omim. org
GeneCards https://www.genecards.org
STRING https://string-db.org
DAVID https : // david.nciferf. gov
ZINC http : //zinc.docking. org
PDB https ://www.resb.org
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e ( drug-like index, DL) =0.18, AR AN T P 53, #b 78 ¢ P L 24 L) Hh R BBAT A T e AR E(H 5 i
1o BT PR R SIBCR R . ] PubChem | SwissTargetPrediction £CHi 2 5 il SR AN P 18023 ) A FHAE 5
1.3 FERGEMER T R K R HIEREL

£ GeneCards ,OMIM $4f& 7 71 46 2R “ theumatoid arthritis” 5 126 15 51| 15 28 KU M OG5 9 A SC AU HE A5, 7
GeneCards 4f5 ', Relevance score {H B, W ARFRIZHE 5 5 PRI R B Y), B Rt 2, 2 H M
MR FE Relevance score JCTFH AU HE £ Ry 28 XU OG5 4R (A T AR M A 45 280808 26 1) B R 5
i 15 R A A B2 KU DG 39 R TR TERE A
14 REZELSFEEFRER S -ZEEANEE

FAAEL P T B Venny2.1.0 A4 2 2 B o 2 Ja R AN P A3 5 90 1 38 AR ML i, T Cytoscape3.7.1
BRA A TSP B3 — A B B A X 2 TR AR AL ( degree ) KT SR 07 18 B R AR T 28 R 5G4 % 1) DG
PR
1.5 PPI MEEHIMIE K% BB R fik

KRR AU STRING B 2, 158 38 H.43410>0.400 , )01 “ Homo sapiens™ , 3R45 2 1157 25 11 A
‘HAEH (proteinprotein interaction, PPT) M 45 [&] | #4459 T A Cytoscape3.7.1 A4 # 17 “ Network Analyzer” 53+
B, T B A% ( betweenness centrality ) R T AE 071 55 8 B R AN A IT 28 KR 5617 R 1A% O 40
5 (1] 5
1.6 GO 245 KEGG BEES#

R RIBCAY S A 40 R A B DAVID 88 1%, i B ARIRAT 9 “ OFFICIAL GENE SYMBOL” | ) i i £
“Homo sapiens” , HiAXPREFBRIA , AT IE R AR (gene ontology, GO) TIREM T 5 HU AR R R 5 R A 4 B B2 15
(Kyoto encyclopedia of genes and genomes, KEGG ) il i & #2704, A #AL P<0.05 A% , R MAAR 54
i GO Dfk a4 F KEGG 3 H w 4R 18
1.7 TR oy 38 m - B I 48 B A

1.4 SR 0 S LR S S ARG R, 456 1.6 TR 1R 81 KEGG 18 % & 5/ Hrah AL, @ i
Cytoscape3.7. 1 A4 S % 4 Ji o3 10 o5 — 368 {6 P 2% 4]

1.8 o FXEEIIE
TE ZINC Bl AR OGS PE AT B 3D 73 14544 mol2 SCIF, PDB Hi 5 40RO 48 8 L 45 H Y



s T 45 L BT 00 2% 24 B L 3 1R AR ST B RANNNET T JE A S 58 B4 IR

PDB Format #3304, R AutoDock Tools BRAFXF A% 0088 5. 26 I 25 A0 E AT 22K R I ol g, e
5 Ay pdbat SZAAE S K /Nar T A R B, B4R pdbqt BCARHE X, AutoDock Vinal.5.6 3K {43
10X 42, PyMOL #4543 X 245 R it A1 nT Ak

2 #HR5iTiR

2.1 BRWEFEFERS REEAIFIRLER
1E TCMSP i 122 TR HE 15 B 10 SR A0 25 0 1 11 7 AN a3, 2Bk 1 A AR 3R 200 05 10 143, ARl b 1 24
) 0 0N T AL O T AR B e A R 1 R SRR R, B A T Y, AR LR 2, A Swiss Target
Prediction Z(#5 FEUEE Probability KT 0 AU AL, UGBS 251 A0 0, IR E 2 (E /51551 104 FEA
£2 AR

Table 2 Active ingredients in Clematidis Radix Rhizoma

i b2 MY ( Active ingredients) OB/ % DL
MOL001663 3-FFF IR IR (3-Epioleanolic acid) 32.03 0.76
MOL002372 1 8075 ( Squalene) 33.55 0.42
MOL000358 -4+ 1§ % ( Beta-sitosterol ) 36.91 0.75
MOL000449 & {§§ W ( Stigmasterol ) 43.83 0.76
MOL005598 BB T (Embinin) 33.91 0.73
MOL005603 4R7K Z F R B 16 ( Heptyl phthalate ) 42.26 0.31
MOL000263 FF B R ( Oleanolic acid) 29.02 0.76
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Fig.1 The potential targets of Clematidis Radix Rhizoma in the treatment of rheumatoid arthritis
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Table 3 Docking results of key active ingredients and core targets

PDB 4’5 KD REHTE M 454 A HAE/ (I - mol™")

6GES MAPK3 FEEIR IR -8.5
SRR -9.1

5KIR PTGS2
3-RFFHRmR -8.4
B4+ i -8.3
3579 CYPI19A1 ISR -8.1

FrEUR R -8.3
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F3(4h)
PDB %S HLLAER SRHEE PR 254 A RS/ (k) - mol™)

FrEUR IR -8.0
3HOA PPARG B2 fi§ W -8.1
A -7.0
FEUR R -8.3

INHZ NR3C1
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FEUR R -9.9

3V92 ALOX5
3-RFFHRmR -9.3

(C)PTGS2-3-FKFF R

IE: ARG URKEERL ; GLY UK &ML ; SER AR AR ; LEU fURT A,
2 ERRANRYT FENPE ST I B SR I P S A% O 3 R X 2 ]
Fig.2  Docking diagram of key active ingredients and core targets of Clematidis Radix Rhizoma

in the treatment of rheumatoid arthritis
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