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Mechanism of Wuling Powder in treatment of chronic heart failure based on
network pharmacology
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Abstract: Objective To explore the mechanism of Wuling Powder in the treatment of chronic heart failure (CHF) based on
network pharmacology. Methods Traditional Chinese Medicine Systems Pharmacology Database (TCMSP) and literature mining
were used to search the chemical components and targets of Wuling Powder, and a single drug-active ingredients-target network was
established. The related targets of chronic heart failure were collected through Genecards and OMIM databases, the network model
of active components-CHF-targets was constructed and analyzed by Cytoscape 3.7.1 software. The protein-protein interaction (PPI)
network was constructed by STRING database platform, and the gene oesthetics (GO) function annotation and Kyoto Encyclopedin
of Genes and Genomes (KEGG) signal pathway enrichment analysis were performed by DAVID online tools. The molecular docking
was performed using Surflex software. Results  Fifty components, 29 potential targets, 8 243 targets related to chronic heart failure,
and 27 targets of Wuling Powder-CHF were obtained. The network analysis results showed that the key targets of Wuling Powder in
the treatment of chronic heart failure included CASP3, RELA, AR, ESR1, CHRM1 and CASPS8, etc. Biological processes mainly
involved signal transduction, nervous system development, transcription initiation from RNA polymerase Il promoter in response to
estradiol, synaptic transmission, cholinergic synaptic transmission, etc. KEGG enrichment involved neuroactive ligand-receptor
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interaction, PI3K-Akt signaling pathway, cholinergic synapse, etc. The molecular docking results showed that (+)-catechin, taxifolin
and other key compounds in Wuling Powder had better binding ability with key targets such as CASP8, CHRM1, and NR3C1.
Conclusion The material basis and mechanism of Wuling Powder in the treatment of chronic heart failure were revealed based on

network pharmacology, which provided a certain theoretical basis for the clinical application of Wuling Powder.

Keyword: Wuling Powder; chronic heart failure; network pharmacology; mechanism; signaling pathway; molecular docking;
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Table 1 Basic information on active compounds of Wuling Powder

eIk AR/ OB/% DL K
MOL000279  cerevisterol 3796 077 EE. HKE
MOL000282  ergosta-7,22E-dien-3p-ol 4351 072 X KE
MOL000796  (22E,24R)-ergosta-6-en-3p,5a,6p-triol 3020 076 X
MOL000797 (22E,24R)-ergosta-7,22-dien-3-one 49.60 031 WHE®E
MOL000798  ergosta-7,22-diene-3p-ol 4351 072 EBE
MOL000801 50,8a-epidioxy-(22E,24R)-ergosta-6,22-dien-3-ol 44.39 082 BHE
MOL011169  peroxyergosterol 4439 082 EE. HH
MOL000816 ergosta-7,22-dien-3-one 44.88 0.72 RS
MOLO000817  ergosta-5,7,22-trien-3-ol 46.18 072 ¥
MOL000820  polyporusterone E 4571 085 BEE
MOL000822  polyporusterone G 3343 081 RBEE¥
MOL000273  (2R)-2-[(35,5R,10S,13R,14R,16R,17R)-3,16-dihydroxy-4,4,10,13,14-penta-  30.93  0.81 K%

methyl-2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-

yl]-6-methylhept-5-enoic acid
MOL000275 trametenolic acid 38.71 0.80 K%
MOL000276 7,9(11)-dehydropachymic acid 35.11 0.81 NS
MOL000280  (2R)-2-[(35,5R,10S,13R,14R 16R,17R)-3,16-dihydroxy-4,4,10,13,14-penta-  31.07  0.82 K%

methyl-2,3,5,6,12,15,16,17-octahydro-1H-cyclopenta[a]phenanthren-17-

yl]-5-isopropyl-hex-5-enoic acid
MOL000283  ergosterol peroxide 4036 081 IRE
MOL000285  (2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-penta-  38.26  0.82 K%

methyl-1,2,5,6,12,15,16,17-octahydrocyclopenta[a]phenanthren-17-yl]-5-

isopropyl-hex-5-enoic acid
MOL000287  3pB-hydroxy-24-methylene-8-lanostene-21-oic acid 3870 081 IRE
MOL000289  pachymic acid 3363 081 K%
MOL000290  poricoic acid A 3061 076 IKE
MOL000291  poricoic acid B 3052 075 IKE
MOL000292  poricoic acid C 3815 075 IKE
MOL000296  hederagenin 3691 075 IKE
MOL000300  dehydroeburicoic acid 4417 083 HE
MOL000359 sitosterol 3691 075  BFIE. HA
MOLO000830 alisol B 34.47 0.82 pe¥iE]
MOL000831 alisol B monoacetate 3558 081 &IE
MOL000832 alisol,b,23-acetate 3252 082 HIE
MOL000849  16pB-methoxyalisol B monoacetate 3243 077 FE
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5 AER/EA S OB/% DL SRR
MOLO000853 alisol B 36.76 0.82 e
MOL000854 alisol C 32.70 0.82 e
MOL000856  alisol C monoacetate 3306 0.83 R
MOL002464  1-monolinolein 37.18  0.30 R
MOL000862  [(1S,3R)-1-[(2R)-3,3-dimethyloxiran-2-yl]-3-[(5R,85,9S,10S,115,14R)-11- 3558  0.81 R
hydroxy-4,4,8,10,14-pentamethyl-3-ox0-1,2,5,6,7,9,11,12,15,16-decahy-
drocyclopenta[a]phenanthren-17-yl]butyl] acetate
MOL000020  12-senecioyl-2E,8E,10E-atractylentriol 6240  0.22 SN
MOL000021  14-acetyl-12-senecioyl-2E,8E,10E-atractylentriol 6031  0.31 SN
MOL000022  14-acetyl-12-senecioyl-2E,8Z,10E-atractylentriol 63.37  0.30 AA
MOL000028 a-amyrin 39.51 0.76 HAR
MOL000033  (3S,8S,9S,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2- 3623  0.78 EFN
yloctan-2-yl]-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]-
phenanthren-3-ol
MOLO000049  3B-acetoxyatractylone 54.07 022 HAR
MOL000072  8B-ethoxy atractylenolide III 3595 021 EPN
MOLO001736 (—)-taxifolin 60.51 0.27 A
MOL000358  p-sitosterol 3691 075 FERL
MOL000492  (+)-catechin 54.83  0.24 FERL
MOLO000073  ent-epicatechin 4896 024 FERL
MOL004576 taxifolin 57.84  0.27 (ERB
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