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[ Abstract] Objective To explore the potential molecular mechanism of gynostemma pentaphyllum and fallopia
japonica in the treatment of subclinical atherosclerosis (Sub—AS) based on network pharmacology and molecular docking.
Methods The active components and targets of gynostemma pentaphyllum and fallopia japonica were screened through the
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform, the Sub—AS related targets were screened
through the Genecards and OMIM databases, and the potential targets of gynostemma pentaphyllum and fallopia japonica
in the treatment of Sub—AS were obtained through the Venny online platform. Protein—protein interaction (PPI) network was
constructed by STRING 11.5 and topological analysis was constructed to screen key targets of gynostemma pentaphyllum and
fallopia japonica in the treatment of Sub—AS. After that, GO functional enrichment analysis and KEGG pathway enrichment
analysis were performed on the key targets of gynostemma pentaphyllum and fallopia japonica in the treatment of Sub—AS, and the

drug active component—disease target—pathway network was constructed. Finally, molecular docking between the screened core
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active components of gynostemma pentaphyllum and fallopia japonica and core disease targets was performed by AutoDock vina
V1.2.0 and PyMol. Results A total of 24 active components and 208 related targets of gynostemma pentaphyllum and fallopia
japonica, and 1 321 Sub—AS-related targets were obtained. Finally, there were 97 potential targets of gynostemma pentaphyllum
and fallopia japonica in the treatment of Sub—AS. PPI network was constructed and topological analysis was performed, and the
results showed that tumor necrosis factor (TNF) , interleukin (IL) 6, IL4, IL10, IL1B, vascular endothelial growth factor (VEGF) A
matrix metalloproteinase (MMP) 9 , CXCLS8, CCL2, intercellular adhesion molecule (ICAM) 1, and RELA were the key targets of
gynostemma pentaphyllum and fallopia japonica in the treatment of Sub—AS. GO function enrichment analysis results showed that
there were 91 cell composition items, mainly including membrane rafts, receptor complexes, lateral cell membranes, extracellular
matrix, etc; there were 128 molecular function items, mainly involving signal receptor regulatory activities, redox reactions, etc;
there were 253 biological process items, mainly including positive regulation of cell movement, regulation of cell attachment,
negative regulation of cell differentiation, etc. KEGG pathway enrichment analysis results showed that the main pathways involved
in key targets of gynostemma pentaphyllum and fallopia japonica in the treatment of Sub—AS were TNF signaling pathway and the
IL-17 signaling pathway. The drug active component—disease target—pathway network showed that the drug active component with
the highest degree value was quercetin, followed by luteolin and B —sitosterol; the disease target with the highest degree value
was HSP90ABI, followed by PTGS2, RELA, TNF, IL6, IL1B, ICAM1; the enriched pathways mainly included the I1.-17 signaling
pathway and the cancer pathway, followed by lipid and arteriosclerosis, fluid shear stress and atherosclerosis. The molecular
docking results showed that the docking modes of quercetin—TNF, quercetin-PTGS2, luteolin—PTGS2, luteolin—-ICAM1 and
luteolin—-HSP90AB1 were better. Conclusion The main active components of gynostemma pentaphyllum and fallopia japonica
against in the treatment of Sub—AS are quercetin, luteolin, ( —sitosterol, etc, which can act on multiple targets such as TNF and
IL6, and play a role by regulating IL.-17 signal pathway and TNF signal pathway.

[ Key words ]  Atherosclerosis; Subclinical atherosclerosis; Gynostemma pentaphyllum; Fallopia japonica; Network

pharmacology; Molecular docking
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Table 1 Active ingredient of gynostemma pentaphyllum and fallopia

japonica
BFID it IS
LR
MOL000338 RESGIE - St 51.61 027
MOL000351 A% 47.14 034
MOL000359 i 36.91 0.75
MOLO004350 HIRHA 36.12 0.76
MOLO004355 BB 42.98 0.76
MOL005438 s () g 37.58 0.71
MOL005440 R 4378 0.76
MOL000953 CLR 3787 0.68
MOLO009835 -5, 22, 25-= -3 4691 0.76
MOL009867 4(01‘1') {42‘;‘ ;;Ti‘é_";fﬁ 0 a9 0t
MOL009877 HRE-5, 24-"06 44.02 0.74
MOL009878 i 84.48 0.7
MOL009971 SR EHXXVID 30.21 0.74
MOL009973 Sl XX VI 32.08 0.74
AL
MOLO13281 6, 8-_-—HMH-T-CEHANE 35.83 021
MOL013287 HE IR 10621 0.19
MOL013288 W A 58.01 0.75
MOL002259 R T 41.65 0.63
MOL002268 N1 47.07 0.28
MOL002280 ggim-zpo— B-D- (6-HRtE) - 43.02 0.74
MOL000358 B - il 36.91 0.75
MOL000492 WEZ 54.83 0.24
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Bt~
MOLO000098 fit % 46.43 0.28
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Figure 2 Venn diagram of potential targets of gynostemma pentaphyllum

and fallopia japonica in the treatment of Sub—AS
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Table 2 Top 20 key nodes in various topology calculation methods

e MCC MNC EPC BE(E B
1 IL6 TNF IL6 TNF TNF
2 TNF L6 TNF IL6 L6
3 CXCL8  VEGFA  VEGFA  VEGFA  VEGFA
4 CCL2 EGFR ILIB TP53 EGFR
5 ILIB TP53 MMP9 EGFR TP53
6 ICAM1 ILIB CXCL8 ILIB ILIB
7 IL10 MMP9 IL10 MMP9 MMP9
8 L4 CXCL8 CCL2 CXCL8  RELA
9 .2 CCL2 EGFR CCL2 CXCL8
10 ILIA ICAMI  ICAM1  ICAMI EGF
11 CXCL10 IL10 TP53 IL10 CCL2
12 VEGFA  RELA L4 RELA IL10
13 IFNG EGF RELA EGF ICAM1
14 VCAM1  HIFIA  TGFB1  HIFIA  HIFIA
15 MMP9 14 EGF 14 PTGS2
16 CRP TGFBI1 1.2 PTGS2  TGFBI
17 RELA  CCNDI  PTGS2 ESR1 ERBB2
18 PTGS2 MMP2 IFNG TGFB1 MMP2
19 MMPI  SERPINEI MMP2  CCNDI  CCNDI
20 MMP3 ESR1 VCAMI ~ MMP2 L4

e MCC=fe RIER L, MNC=H KA, EPC=11id iE
4y, L= 2, TNF=MRRSEHE T, VEGF=IM5 M KN,
EGFR=%F [ A K T2, MMP=4Ei 4 )@ 25 (1A, 1CAM=41fi[a]
o7, IFN=THEE, EGF=FM/AEKHE T, VCAM=I5 A%
Sy, HIF=8iE T 7, PTCS=IM%E, CRP=CINHEH,
CCNDI1=4iH1FE#IZEDI1
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Figure 3 Network of active component—disease target-pathway of

gynostemma pentaphyllum—fallopia japonica
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Table 3 Characteristic parameters of main active components network

node of gynostemma pentaphyllum—fallopia japonica

SFID 45 MRSy B rhotE BRI
MOL000098 Al Mt R 36 0.119356  0.633333
MOL000006 ~ HZ9  AKJR#IZE 14 0067324 0.558824
MOL000358  HZ7 B -4{iM 5 0.009384  0.422222
MOL000492  HZ8 JLA# 4 0.003246  0.413043
MOL000351  JGL2 MZER 4 0.003246  0.413043

R4 GBI IR R A AR IE S
Table 4 Characteristic parameters of main target network node of

gynostemma pentaphyllum—fallopia japonica

A JEME H Bk
HSP90AB1 15 0.117037 0.567164
PTGS2 13 0.084765 0.535211
RELA 13 0.041101 0.535211
TNF 12 0.030874 0.520548
1L6 12 0.035190 0.520548
IL1IB 12 0.033898 0.520548
ICAM1 12 0.025111 0.506667
VEGFA 10 0.021509 0.493506
CCL2 9 0.014501 0.481013
MMP9 9 0.011805 0.481013
CXCL8 9 0.016615 0.481013
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Table 5 Enrichment results of the Sub—AS key target KEGG pathway

treated with gynostemma pentaphyllum—fallopia japonica

KEGG [RESET M HH

hsa04657 1L-17f55 % 15 HSP90ABI, ILIB, IL4, IL6, CXCLS,
MMP9, PTGS2, RELA, CCL2, TNF,
ICAMI, TP53, EGFR, VEGFA, IL10

hsa05200 HE K 15 EGF, EGFR, HIF1A, HSP90ABI, IL4,
IL6, CXCL8, MMP9, PTGS2, RELA,
TP53, VEGFA, ILIB, TNF, PGR

hsa05417 SR AIShIKEE{L 10 HSP90ABI, ICAMI, ILIB, IL6, CXCLS,
MMP9, RELA, CCL2, TNF, TP53

hsa05418 Wik ST ¥I R 1 535 9  HSPY0ABL, ICAMI, ILIB, MMP9, RELA,

B (L CCL2, TNF, TP53, VEGFA
hsa04933 HEIRAEIEAKMEAGE- 8 ICAMI, IL1B, IL6, CXCL8, RELA,
RAGEfS 5t CCL2, TNF, VEGFA

hsa04668 TNF(5 5% 8 ICAMI, ILIB, IL6, MMP9, PTGS2,
RELA, CCL2, TNF

hsa04151 PB3K-AkifE53% 8 EGF, EGFR, HSP90OABI, IL4, IL6,
RELA, TP53, VEGFA

hsa05323 ZERUEXTT & 7 ICAMI, ILIB, IL6, CXCLS, CCL2, TNF,
VEGFA

hsa04659 Th174M5 1k 6 HIF1A, HSP90ABI, ILIB, IL4, IL6, RELA

hsa04064 NF-k Bf5 5l 6 ICAMI, ILIB, CXCL8, PTGS2, RELA,

TNF

CCL2
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Figure 4 Molecular docking thermogram
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Figure 5 Docking mode between active components of drugs with high

binding activity and target molecules
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