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Abstract: Objective The core medication of traditional Chinese medicine (TCM) in treatment of heart failure with preserved ejection
fraction (HFPEF) were summarized through data mining and the mechanism of the core TCMs were explored using the methods of network
pharmacology and molecular docking. Methods CNKI, Wanfang, VIP, CBM, PubMed, Cochrane Libarary and Embase databases were
searched to collect effective prescriptions for HFPEF. The frequency, association rules and cluster of prescriptions were analyzed using R
language, the core Chinese medicine was obtained. The relevant targets of core traditional Chinese medicine and HFPEF were screened through
TCMSP, GeneCards, GEO and other databases, and the intersection targets were selected, and the gene ontology (GO) and Kyoto encyclopedia
of genes and genomes (KEGG) pathway enrichment analyses were performed for the intersection targets. Cytoscape software was used to
construct the drug-components-target network and protein interaction network, and the key components and targets were screened respectively.
Molecular docking of key components and core targets was performed using vina software. Results A total of 103 prescriptions were included

in data mining, involving 131 TCMs; The main efficacy categories were tonic and blood-activating and stasis-removing medicines; The
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properties of medicines were mostly warm and cold; The tastes of medicines were mainly sweet, bitter and pungent; The primary meridian

tropisms were heart, lung and spleen; Combined with association rules and cluster analysis, it was concluded that Huangqi (4stragali Radix)

and Danshen (Salviae Miltiorrhizae Radix et Rhizoma) were the core Chinese medicines. A total of 85 active ingredients of Astragali Radix

and Salviae Miltiorrhizae Radix et Rhizoma, 1696 targets of HFPEF, and 117 intersecting targets were obtained by network pharmacology. GO

analysis showed that it was mainly related to oxidative stress and reaction to lipopolysaccharide. KEGG analysis showed that it was mainly

related to lipid, atherosclerosis, diabetes complications and other pathways. Ten key components including quercetin, luteolin, kaempferol and

tanshinone I1a and 14 core targets were screened, and the key components and core targets could be stably combined. Conclusion Astragali

Radix and Salviae Miltiorrhizae Radix et Rhizoma were the core TCMs for the treatment of HFPEF, which play a role in regulating oxidative

stress, glucose and lipid metabolism and atherosclerosis through multi-components and multi-targets.

Key words: traditional Chinese medicine; heart failure with preserved ejection fraction; Astragali Radix; Salviae Miltiorrhizae Radix

et Rhizoma; quercetin; luteolin; kaempferol; tanshinone I1a
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Fig. 2 Analysis of efficacy (A), four ¢i (B), five flavors (C), and meridian tropisms (D) of high frequency TCMs
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Table 2 Active components in Astragali Radix and Salviae Miltiorrhizae Radix et Rhizoma

MOL ID =%

OB/%

DL

MOLO001601 1,2,5,6-tetrahydrotanshinone

MOLO001659 Poriferasterol

MOLO001771 poriferast-5-en-3beta-ol

MOLO001942 isoimperatorin

MOL002222 sugiol

MOL002651 dehydrotanshinone I1a

MOLO002776 baicalin

MOLO000569 digallate

MOLO000006 luteolin

MOL006824 o-amyrin

MOLO007036 5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3-dihydrophenanthren-4-one
MOLO007041 2-isopropyl-8-methylphenanthrene-3,4-dione

MOLO007045 3o-hydroxytanshinone Ila

MOLO007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl]acrylic acid
MOL007049 4-methylenemiltirone

MOLO007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-benzofurancarboxaldehyde
MOLO007051 6-O-syringyl-8-O-acetyl shanzhiside methyl ester

MOLO007058 formyltanshinone

MOLO007059 3-beta-hydroxymethyllenetanshiquinone

MOLO007061 methylenetanshinquinone

MOLO007063 przewalskin a

MOLO007064 przewalskin b

MOLO007068 przewaquinone B

MOLO007069 przewaquinone ¢

MOLO007070 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-10,11-dione
MOLO007071 przewaquinone f

MOLO007077 sclareol

MOLO007079 tanshinaldehyde

MOLO007081 danshenol B

MOLO007082 danshenol A

MOLO007085 salvilenone

MOLO007088 cryptotanshinone

MOLO007093 danshexinkum d

MOLO007094 danshenspiroketallactone

MOLO007098 deoxyneocryptotanshinone

MOLO007100 dihydrotanshinlactone

MOLO007101 dihydrotanshinone I

MOLO007105 epidanshenspiroketallactone

MOLO007107 (4bS,8aS)-4b,8,8-trimethyl-2-propan-2-yl-5,6,7,8a,9,10-hexahydrophenanthren-3-ol
MOLO007108 isocryptotanshi-none

MOLO007111 isotanshinone II

MOLO007115 manool

MOLO007118 microstegiol

N N NN NN RN RN SN E R - - - - - - - R
OF O O O O O O O O B O B B OB O O O O O OF S W O S W O S O B S O B O O W O S W O O B O O S

38.75
43.83
36.91
45.46
36.11
43.76
40.12
61.85
36.16
39.51
33.77
40.86
44.93
48.24
34.35
62.78
46.69
73.44
32.16
37.07
37.11
110.32
62.24
55.74
41.31
40.31
43.67
52.47
57.95
56.97
30.38
52.34
38.88
5043
49.4
38.68
45.04
68.27
36.07
54.98
49.92
45.04
39.61

0.36
0.76
0.75
0.23
0.28
0.40
0.75
0.26
0.25
0.76
0.29
0.23
0.44
0.31
0.23
0.40
0.71
0.42
0.41
0.36
0.65
0.44
0.41
0.40
0.45
0.46
0.21
0.45
0.56
0.52
0.38
0.40
0.55
0.31
0.29
0.32
0.36
0.31
0.25
0.39
0.40
0.20
0.28
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gek2
#125  MOLID LR OB/% DL
F}% MOL007119 miltionone I 49.68 0.32
£#Z& MOLO007120 miltionone IT 71.03 0.44
1% MOL007121 miltipolone 36.56 0.37
£#Z MOLO007122 miltirone 38.76 0.25
£+ MOLO007123 miltirone IT 4495 0.24
£+ MOLO007124 neocryptotanshinone 11 39.46 0.23
Z MOLO007125 neocryptotanshinone 5249 0.32
£+ MOLO007127 1-methyl-8,9-dihydro-7H-naphtho[5,6-g]benzofuran-6,10,11-trione 3472 0.37
F+% MOLO007130 prolithospermic acid 64.37 0.31
F#2 MOLO007132 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxyphenyl)acryloyl]Joxy-propionic acid 109.38 0.35
F¥Z MOL007140 (2)-3-[2-[(E)-2-(3,4-dihydroxyphenyl)vinyl]-3,4-dihydroxy-phenyl]acrylic acid 88.54 0.26
F#2 MOLO007141 salvianolic acid G 45.56 0.61
FF% MOL007142 salvianolic acid J 43.38 0.72
£+ MOLO007143 salvilenone I 3243 0.23
2 MOL007145 salviolone 31.72 0.24
2 MOLO007149 podocarpa-8,11,13-trien-7-one, 12-hydroxy-13-isopropyl- (8CI) 3449 0.28
£+ MOLO007150 (6S)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-10,11-quinone  75.39 0.46
£#Z MOLO007151 tanshindiol B 42.67 045
F+% MOLO007152 przewaquinone E 42.85 0.45
£+ MOLO007154 tanshinone I1a 49.89 0.40
£+ MOLO007155 (6S)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-10,11-dione 65.26 0.45
F}% MOL007156 tanshinone VI 45.64 0.30
THEE MOL000211 mairin 55.38 0.78
K MOL000239 jaranol 50.83 0.29
FHTE MOL000296 hederagenin 3691 0.75

MOLO000033 (35,85,9S5,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2-yl]-2,3,4,7,8,9,  36.23 0.78
11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol

MOLO000354 isorhamnetin 49.60 0.31
MOLO000371 3,9-di-O-methylnissolin 53.74 0.48
MOLO000374 5'-hydroxyiso-muronulatol-2',5"-di-O-glucoside 41.72 0.69
MOLO000378 7-O-methylisomucronulatol 74.69 0.30
MOLO000379 9,10-dimethoxypterocarpan-3-O-p-D-glucoside 36.74 0.92
MOLO000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-c]chromen-3-ol 64.26 0.42
MOLO000387 bifendate 31.10 0.67
MOL000392 formononetin 69.67 0.21
MOLO000398 isoflavanone 109.99 0.30
MOL000417 calycosin 47.75 0.24
MOL000422 kaempferol 41.88 0.24
MOL000433 folic acid 68.96 0.71
MOLO000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol 67.67 0.26
MOL000439 isomucronulatol-7,2"-di-O-glucosiole 4928 0.62
B MOL000442 1,7-dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48

MOLO000098 quercetin 4643 0.28
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Fig. 5 Volcano plot (A) and heat map (B) of differential gene expression
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il (cryptotanshinone ) 2- 3 P -8~ FH & HE-3,4- i (2-
isopropyl-8-methylphenanthrene-3,4-dione ) £ 4-3F. H 1}
ZHTli (4-methylenemiltirone ).
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Fig. 9 Thermal diagram analysis of binding affinity
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Left side of the figure shows the binding position between the ligand molecule and the target; Right side of the figure shows specific binding method

between the ligand and the target; Colored lines represent small molecules within 5A around the ligand, while the yellow dashed lines represent hydrogen

bonding
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Fig. 10 Visualization of molecular docking between key ingredients and core target
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