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Study on the Mechanism of Astragalus Membranaceus in the Treatment of Heart Failure Based on
Network Pharmacology

WANG Dandan, GUO Lina, TIAN Huidong, PEI Yuan, WANG Rui’(Department of Clinical Pharmacology, Luohe
Central Hospital, Luohe 462300, China)

ABSTRACT: OBJECTIVE To investigate the pharmacology mechanism of Astragalus membranaceus for heart failure based
on network pharmacology. METHODS All of chemical components related to the Astragalus membranaceus were collected
from the TCMSP database. The targets related to molecular compounds were found through the TCMSP, the targets related to
heart failure were found through CTD online analysis platform. Thus, a component-target, target-protein interaction, and
component-target-biological pathway network diagram was constructed. RESULTS Eighty seven candidate active molecules,
326 corresponding targets were obtained through network pharmacology screening, 36 targets related to heart failure. These
targets could joint in 27 pathways. CONCLUSION The results preliminarily verify the activity components Astragalus
membranaceus, and provides a good foundation for further study on the mechanism of action.

KEYWORDS: network pharmacology; Astragalus membranaceus; heart failure
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# ¥ @i OB A DL i 1k ) 87 MMEE A&

Tab. 1 Eighty seven candidate compounds predicted in Astragalus membranaceus through OB and DL

ETRS ey i HAKH %'y e HAKH
M398 isoflavanone 0 M394 choline 0
M436 (Z)-1-(2,4-dihydroxyphenyl)-3-(4-hydroxyphenyl) 22 M375 5’-hydroxyiso-muronulatol-2°,5’-di-O-glucoside_qt 1
prop-2-en-1-one
M429 Crystal VI 21 M415 rutin 21
M61 prolinum 20 M423 rhamnocitrin-3-O-glucoside 2
M378 7-O-methylisomucronulatol 45 M393 soyasaponin I 0
M392 formononetin 39 M382 arabinose, d 2
M433 FA 3 M437 hirsutrin 3
M438 (3R)-3-(2-hydroxy-3.,4-dimethoxyphenyl) 0 M377 7-hydroxy-3-(2-hydroxy-3,4-dimethoxy-phenyl) 0
chroman-7-ol chromone
M381 13-hydroxy-9,11-octadecadienoic acid 3 M380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H- 22
M372 3-hydroxy-2-picoline 5 benzofurano[3,2-c]chromen-3-ol
M211 mairin 1 M396 (+)-syringaresinol 8
M414 caffeate 9 M295 alexandrin 14
M389 ferulic acid(CIS) 14 M390 daidzein 70
M395 GGB 0 M411 astraisoflavanin 3
M371 3,9-di-O-methylnissolin 23 M400 flavaxin 1
M420 XLS 2 M384 DL-glucuronic acid 0
M239 jaranol 3 M406 Astragaloside III_qt 0
M5928 isoferulic acid 12 M412 Mucronulatol 24
M424 RAM 16 M435 acetylastragaloside I qt 0
M354 isorhamnetin 37 M416 lariciresinol 9
M439 isomucronulatol-7,2’-di-O-glucosiole 1 M383 D-galacturonic acid, homopolymer 0
M417 calycosin 22 M356 lupeol 13
M421 nicotinic acid 17 M955 heriguard 0
M54 L-arginine 2 M441 lupenone 0
M401 astragaloside I 0 M404 Astragaloside II_qt 0
M98 Quercetin 154 M391 ononin 10
M403 astragaloside IT 0 M419 astrasieversianin XV 0
M397 cis-p-coumarate 14 M425 asernestioside A 0
M432 linolenic acid 16 M408 Astragaloside IV_qt 0
M434 acetylastragaloside I 0 M428 asernestioside B_qt 0
M386 fucopyranose, L- 2 M251 rhamnocitrin 19
M131 EIC 15 M427 asernestioside B 0
M422 Kaempferol 63 M402 Astragaloside I _qt 0
M374 5’-hydroxyiso-muronulatol-2°,5’-di-O-glucoside 0 M376  7,2’-dihydroxy-3’,4’-dimethoxyisoflavone-7-O-B-D 2
-glucoside
M430 betaine 32 M399 docosanoate 0
M442 1,7-dihydroxy-3,9-dimethoxy pterocarpene 4 M440 isomucronulatol-7,2’-di-O-glucosiole_qt 0
M296 hederagenin 24 M388 gamma-aminobutyric acid 19
M379 9,10-dimethoxypterocarpan-3-0-f-D-glucoside 3 M418 3’-hydroxy-4’-methoxyisoflavone-7-O-beta-D- 3
glucoside
M33 (3S,8S,98,10R,13R,148S,17R)-10,13-dimethyl-17- 1 M373 (2S)-4-methoxy-7-methyl-2-[1-methyl-1- 4
[(2R,5S)-5-propan-2-yloctan-2-y1]-2,3,4,7,8,9,11, [(2S,3R,48S,5S,6R)-3,4,5-trihydroxy-6-methylol-
12,14,15,16,17-dodecahydro-1H-cyclopenta[a] tetrahydropyran-2-ylJoxy-ethyl]-2,3-dihydrofuro
phenanthren-3-ol [3,2-g]chromen-5-one
Ml114 vanillic acid 8 M431 coumarin 16
M405 Astragaloside III 0 M413 astrachrysoside A 0
M387 bifendate 7 M426 asernestioside A_qt 0
M407 Astragaloside IV 0 MO069 palmitic acid 17
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#*2 KEGGHEEE &4
Tab. 2 List of pathway of KEGG enrichment results

D Pathway 1D Pathway
KEGG:00330 Arginine and proline metabolism KEGG:04940 Type I diabetes mellitus
KEGG:04923 Regulation of lipolysis in adipocytes KEGG:05418 Fluid shear stress and atherosclerosis
KEGG:04931 Insulin resistance KEGG:05132 Salmonella infection
KEGG:04066 HIF-1 signaling pathway KEGG:05133 Pertussis
KEGG:04370 VEGF signaling pathway KEGG:05134 Legionellosis
KEGG:04371 Apelin signaling pathway KEGG:05140 Leishmaniasis

. . o . o KEGG:05142 Chagas disease
KEGG:04933 AGE-RAGE signaling pathway in diabetic complications . .
KEGG:05020 Prion diseases
KEGG:04146 Peroxisome KEGG:05143 African trypanosomiasis
KEGG:04211 Longevity regulating pathway KEGG:05144 Malaria
KEGG:05014 Amyotrophic lateral sclerosis (ALS) KEGG:05146 Amoebiasis
KEGG:04064 NF-kappa B signaling pathway KEGG:05321 Inflammatory bowel disease (IBD)
KEGG:04657 IL-17 signaling pathway KEGG:05323 Rheumatoid arthritis
KEGG:04668 TNF signaling pathway KEGG:05332 Graft-versus-host disease
%Genes/ Term
0 1 2 3 ] =] 7 g8 a 10 11 12
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Fig. 3 Barplot diagram of KEGG enrichment of heart failure related targets
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