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Mechanism of Polygoni Cuspidati Rhizoma et Radix in the Treatment of Pulmonary Arterial

%

Hypertension Based on Network Pharmacology
YU Zhijie, CHEN Xing,ZUO Jianli,HE Yao,ZHENG Jiaoni,ZHENG Xiaoyuan
(Department of Pharmacy ,Chongqing Fourth People's Hospital + Chongqing Emergency Medical Center,Chongqing,China 400014 )

Abstract: Objective To investigate the mechanism of Polygoni Cuspidati Rhizoma et Radix in the treatment of pulmonary arterial
hypertension (PAH). Methods The active components of Polygoni Cuspidati Rhizoma et Radix were searched through the
Traditional Chinese Medicine Systems Pharmacology Database and Analysis Platform (TCMSP) and PubMed to construct the
database of active components. The potential targets of active components were obtained by the TCMSP, and the potential target
genes were obtained by the Uniprot database. The pathogenic targets of PAH and target genes of Polygoni Cuspidati Rhizoma et
Radix were screened through the GeneCards and Online Mendelian Inheritance in Man (OMIM) databases to construct the
"traditional Chinese medicine — active components — disease target" visual network. The potential targets were imported into the String
database to construct the protein — protein interaction (PPI) network. Gene Ontology (GO) function enrichment analysis and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis were conducted on the potential targets through the
DAVID database. Molecular docking and visual analysis were conducted on the active components ranking the top sever in the
Degree value and the key targets ranking the top six through AutoDock tools and PyMOL software. Results Thirty — nine active
components were screened from Polygoni Cuspidati Rhizoma et Radix, including 323 corresponding target genes and 138 common
targets corresponded with PAH. PPl network analysis showed that the key targets involved AKT1, VEGFA, TNF and so on. Go
function enrichment analysis mainly involved hypoxic response, inflammatory response, vascular regeneration and other functions.
KEGG pathway enrichment analysis mainly involved signaling pathways such as cell proliferation, apoptosis and inflammatory
response. Molecular docking results showed that resveratrol and luteolin had a good affinity with AKT1,emodin and apigenin had a
good affinity with TNF. Conclusion Polygoni Cuspidati Rhizoma et Radix can prevent and treat PAH through a variety of
mechanisms.

Key words: network pharmacology; Polygoni Cuspidati Rhizoma et Radix; pulmonary arterial hypertension; mechanism; molecular
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Tab.1 The active components of Polygoni Cuspidati Rhizoma et Radix

N
%y EREARS f;; 0B (%) DL %y EEAS ﬁj‘;f‘; 0B (%) DL

MOLO013281 6,8 - dihydroxy - 7 - methoxyxanthone 258.24  35.83 0.21 | MOLO002055  torachrysone 246.28 51.06 0.13
MOLO13287  physovenine 262.34 106.21 0.19 | MOL002243  anthraglycoside B 432.41  27.06 0.80
MOLO13288  picralinal 366.45  58.01 0.75 |[MOL002247  emodin - 6 - glucoside 432.41  16.09 0.80
MOL002259  physciondiglucoside 608.60  41.65 0.63 | MOL002267  rhein diglucoside 608.55  2.93  0.63
MOL002268  rhein 284.23  47.07 0.28 | MOL000263  oleanolic acid 456.78  29.02  0.76
MOL002280 torachrysone -8 - 0- 8- D~ (6' - 480.46  43.02 0.74 | MOLO00357  sitogluside 576.95  20.63 0.62

oxayl) - glucoside MOLO000431  coumarin 146.15  29.17 0.04
MOLO000358 8- sitosterol 414.79  36.91 0.75 |MOL004368  hyperin 464.41  6.94 0.77
MOL000492  ( + ) - catechin 290.29  54.83 0.24|MOL004570 5-[(Z) -2 - (3,4 - dihydroxyphenyl) 24426 82.41 0.13
MOLO000006  luteolin 286.25  36.16  0.25 vinyl Jresorcinol
MOLO000098  quercetin 302.25  46.43 0.28 | MOL000472  emodin 270.25 244 0.24
MOLO012744  resveratrol 228.26 19.07 0.11 | MOLO00476  physcion 284.28  22.29  0.27
MOLO0010S  protocatechuic acid 154.13  25.37 0.04 | MOL000513  3,4,5 - trihydroxybenzoic acid 170.13  31.69 0.04
MOL001229  cis - resveratrol 228.26 41.13  0.11 | MOL005290 3,5 - dimethyl - p - anisic acid 180.22  61.11 0.05
MOLO012443  ambrettolid 252.44  40.59 0.14 | MOL000558  quercetin =3 = L - arabinon =7~ D~ 612.54  5.82 0.69
MOL006468  anthraglycoside A 446.44  28.92 0.83 glucoside
MOL013286  fallacinol 300.28  20.55 0.30 | MOLO06469  morkit 208.22  56.1  0.14
MOL013289  polydatin 390.42  21.44 0.50 | MOLOO6488  questin 28428 20.44  0.27
MOL013293  questinol 300.28  24.49 0.30 | MOLO000O8  apigenin 270.25 23.06 0.21
MOLO013295  torachrysone - 8 = 0 = 8~ D - glucoside 408.44  15.59 0.53 | MOLO00009  luteolin = 7 - 0 - glucoside 448.41 7.29 0.78
MOLO001829  glucofrangulin 432.41  10.35 0.80 | MOLO09070  luteolin = 7 - O - glucuronide 462.39 2,62 0.80
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Fig.1 Potential targets
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Fig.2 PPI network of traditional Chinese medicines — active components — disease targets
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B5 AR &8 Uniprot %%
I AKTI  RAC - a serine / threonine ~ protein kinase P31749
2 VEGFA Vascular endothelial growth factor A P15692
3 INF  Tumor necrosis factor P01375
4 MAPK3 Mitogen - activated protein kinase 3 P27361
5 1IP53  Cellular tumor antigen p53 P04637
6 EGFR  Epidermal growth factor receptor P00533
7 MAPKS Mitogen - activated protein kinase § P45983
8 CASP3  (aspase -3 P42574
9 PTGS2  Prostaglandin G / H synthase 2 P35354

10 MAPKI Mitogen - activated protein kinase 1 P28482
11 STAT3  Signal transducer and activator of transcription 3 P40763
12 MYC  Myc proto - oncogene protein PO1106
13 MMP9  Matrix metalloproteinase - 9 P14780
14 EGF  Pro- epidermal growth factor P01133
15 ILIB  Interleukin- 18 PO1584
16 CCL2  C - Cmotif chemokine 2 P13500
17 IL10  Interleukin - 10 P22301
18 MMP2  72kDatype IV collagenase P08253
19 ESRI  Estrogen receptor P03372
20 FGF2  Fibroblast growth factor 2 P09038
21 PPARG Peroxisome proliferator - activated receptor y P37231
22 PTEN  Phosphatidylinositol = 3, 4, 5 - trisphosphate 3 - P60484

phosphatase and dual - specificity protein phospha-

tase PTEN
23 ERBB2 Receptor tyrosine - protein kinase erhB -2 P04626
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Fig. 4 The results of GO function enrichment analysis
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Bresiis aaniai=l=g F &M, (physovenine) -6.02 -4.76 -4.92 -471 -4.41 -4.90
HIF-1 signaling pathway{ @ = ABEE (luteolin) ~ -6.54 -4.80 -5.53 -5.28 -5.36 -4.39
Homtie 1™ Count k#% (emodin) -5.85 =520 -6.96 -5.8 -534 -4.62
Chagas disease (American trypanosomiasis)+ ® ® 20
Panovsailaosnver-1® &% f 3t & (apigenin) =6.09 -4.95 -6.77 -548 -515 -4.27
Osteoclast differentiation1 @ @ « JEALF (polydatin) -6.39 -3.63 -464 -492 -468 -3.63
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Fig. 5 The results of KEGG pathway enrichment analysis
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Fig.7 The results with lower binding energy in molecular docking
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