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Abstract: Objective To explore mechanism of Salviae Miltiorrhizae Radix et Rhizoma in treatment of breast cancer based on network
pharmacology and molecular docking. Methods The active ingredients of Salviae Miltiorrhizae Radix et Rhizoma were searched by
TCMSP database, the targets of breast cancer were collected from GeneCards, OMIM, and TTD databases, and Cytoscape software
was employed to establish the “composition - disease - targets” network. The PPI network was constructed by STRING platform and
the map was visualized. DAVID database was used for GO function and KEGG pathway enrichment, then AutoDock Vina software
was used for molecular docking to predict the binding performance of active ingredients and core targets, the results were visualized
by PyMol software ultimately. Results 114 Corresponding targets for Salviae Miltiorrhizae Radix et Rhizoma and 2 488 disease
targets were screened out, 67 common targets were obtained. The results of GO enrichment analysis showed that common targets were
mainly involved in biological process such as RNA transcription, gene expression and apoptosis, cellular component such as
macromolecular complex, nucleus and cytoplasm, molecular function such as enzyme binding, protein binding and protein phosphatase
binding. KEGG enrichment analysis mainly point to pathways in cancer, prostate cancer, lipid and atherosclerosis, PI3K/ Akt signaling
pathway, etc. Molecular docking results revealed that luteolin, tanshinone II a, cryptotanshinone, and dihydrotanshinone
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I can be tightly bonded with core targets Aktl, TP53, EGFR, TNF, CASP3, and VEGFA, the binding energy was less than —5 kJ/mol.
Conclusion Luteolin, tanshinone Il a, cryptotanshinone, and dihydrotanshinone 1 are the core active compounds of Salviae
Miltiorrhizae Radix et Rhizoma These ingredients play a role in treatment of breast cancer through key targets, by regulating cancer

pathways, PI3K/Akt signaling pathways, etc.
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Table 1 Active ingredients of Salviae Miltiorrhizae Radix et Rhizoma

Mol ID ARy OB/% DL
MOL001601 1,2,5,6-tetrahydrotanshinone 3875 0.36
MOLO001659 poriferasterol 4383 0.76
MOLO001771 poriferast-5-en-3beta-ol 3691 0.75
MOL001942 isoimperatorin 4546  0.23
MOL002222 sugiol 36.11 0.28
MOL002651 dehydrotanshinone lla 43.76  0.40
MOLO002776 baicalin 40.12  0.75
MOLO000569 digallate 6185 0.26
MOLO000006 luteolin 36.16 0.25
MOL006824 a-amyrin 3951 0.76
MOLO007036 5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3-dihydrophenanthren-4-one 33.77  0.29
MOL007041 2-isopropyl-8-methylphenanthrene-3,4-dione 40.86  0.23
MOLO007045 3a-hydroxytanshinone Il a 4493 044
MOL007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl]acrylic acid 4824  0.31
MOL007049 4-methylenemiltirone 3435 0.23
MOLO007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-benzofurancarboxaldehyde  62.78  0.40
MOLO007051 6-O-syringyl-8-O-acetyl shanzhiside methyl ester 46.69 0.71
MOLO007058 formyltanshinone 7344 042
MOLO007059 3-beta-hydroxymethyllenetanshiquinone 3216 041
MOLO007061 methylenetanshinquinone 37.07 0.36
MOLO007063 przewalskin A 3711  0.65
MOLO007064 przewalskin B 110.32 0.44
MOLO007068 przewaquinone B 62.24 0.41
MOLO007069 przewaquinone C 55.74 0.40
MOLO007070 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-10,11-dione 4131 045
MOLO007071 przewaquinone F 40.31 0.46
MOLO007077 sclareol 43.67 0.21
MOLO007079 tanshinaldehyde 5247 045
MOLO007081 danshenol B 57.95 0.56
MOLO007082 danshenol A 56.97 0.52
MOLO007085 salvilenone 30.38  0.38
MOLO007088 cryptotanshinone 5234  0.40
MOLO007093 dan-shexinkum D 38.88  0.55
MOLO007094 danshenspiroketallactone 5043 031
MOLO007098 deoxyneocryptotanshinone 4940 0.29
MOLO007100 dihydrotanshinlactone 38.68 0.32
MOLO007101 dihydrotanshinone I 45.04 0.36
MOLO007105 epidanshenspiroketallactone 68.27 0.31
MOL007107 C09092 36.07 0.25
MOLO007108 isocryptotanshi-none 5498 0.39
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Mol 1D AR OB/% DL
MOLO007111 isotanshinone Il 49.92  0.40
MOL007115 manool 45.04 0.20
MOLO007118 microstegiol 3961 0.28
MOLO007119 miltionone [ 4968  0.32
MOL007120 miltionone I 71.03 0.44
MOL007121 miltipolone 36.56  0.37
MOLO007122 miltirone 3876  0.25
MOL007123 miltirone II 44.95 0.24
MOLO007124 neocryptotanshinone I 39.46  0.23
MOLO007125 neocryptotanshinone 5249  0.32
MOL007127 1-methyl-8,9-dihydro-7H-naphtho[5,6-g]benzofuran-6,10,11-trione 3472 037
MOLO007130 prolithospermic acid 6437 031
MOL007132 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxyphenyl)acryloyl]oxy-propionic acid 109.38  0.35
MOLO007140 (2)-3-[2-[(E)-2-(3,4-dihydroxyphenyl)vinyl]-3,4-dihydroxy-phenyl]acrylic acid 88.54  0.26
MOLO007141 salvianolic acid G 4556  0.61
MOLO007142 salvianolic acid J 4338 0.72
MOL007143 salvilenone I 3243  0.23
MOLO007145 salviolone 3172 0.24
MOLO007149 NSC 122421 34.49 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
MOLO007151 tanshindiol B 42.67 0.45
MOLO007152 przewaquinone E 4285 0.45
MOLO007154 tanshinone Il a 4989  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
MOLO007156 tanshinone VI 4564  0.30
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Fig. 1 Venn diagram of Salviae Miltiorrhizae Radix et
Rhizoma and breast cancer targets
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B B A mAdaOtE RO degree fH
Aktl 0.051 107200 0.902 777 778 58
TP53 0.050 400914 0.902 777 778 58
EGFR 0.031924 379 0.822 784 810 51
TNF 0.027 891 214 0.812 500 000 50
CASP3 0.017 681 843 0.812 500 000 50
VEGFA 0.023 847068 0.812 500 000 50
STAT3 0.017 731334 0.802 469 136 49
ESR1 0.031739261 0.802 469 136 49
ERBB2 0.026 375545 0.783 132 530 47
IL-6 0.019873993 0.773 809 524 46
CCND1 0.017 623278 0.773 809 524 46
BCL2L1 0.011 196 066  0.764 705 882 45
PTGS2 0.010577 957 0.755813 953 44
MMP9 0.038644 956 0.755813 953 44
PPARG 0.020832 193 0.738 636 364 42
NFKBIA 0.009 120342 0.730 337 079 41
MDM2 0.011 316951  0.722 222 222 40
MAPK1 0.014 036 650 0.722 222 222 40
CASP9 0.005910333 0.698 924 731 37
MCL1 0.010069 496 0.698 924 731 37
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