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Exploring the Mechanism of Danshen in the Treatment of Severe Acute Pancreatitis

Based on Network Pharmacology and Molecular Docking
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1 Guangxi University of Chinese Medicine, Nanning 530001, China;
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Abstraot Objective: To unearth the mechanism of Danshen (Salviae miltiorrhizae radix et rhizoma) in the
treatment of severe acute pancreatitis (SAP) using network pharmacology and molecular docking. Methods: The
main active ingredients of Danshen and its corresponding potential targets were gained via TCMSP; GeneCards,
OMIM, TTD and DRUGBANK databases were applied to collect the main targets of diseases; Venn diagram was
utilized to obtain the intersecting targets of disease and medicine, STRING platform was applied to construct PPI
network; GO and KEGG pathway enrichment analysis were performed using software packages such as
BiocManager; Cytoscape 3.8.2 was adopted to build the network of "medicine-ingredient-target-pathway"; and
molecular docking was validated via Autodock-vina 1.1.2. Results: All 65 active compounds of Danshen were
screened out and gained, involving 135 related targets, 102 intersecting targets between medicine and disease, and
the potential core targets of Danshen acting on SAP including TNF, STAT3, AKT1, CASP3, PTGS2, IL6, TP53,
MYC, MMP9, HSP90AAT1, BCL2L1, JUN, FOS and RELA. GO annotation enrichment analysis revealed 1954
biological processes, 63 cellular compositions and 173 molecular functions (P<0.05); KEGG enrichment analysis
showed 161 pathways (P<0.05), the bubble diagram showed that PI3K-AKT was an important pathway for
Danshen to act on SAP; The key active ingredients in molecular docking have good affinity with the targets.
Conclusion: Danshen could exert the effects of treating SAP possibly through restraining the inflammation, inhibiting
oxidative stress response, improving multi-organ injury, regulating the apoptosis of pancreatic cells and preventing
the release and influx of Ca™.

Keywords severe acute pancreatitis; network pharmacology; molecular docking; the mechanism; Danshen
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5 [/ X 0B(%) DL BEE(N)
MOL000006 A& ¥ % 36.16 0.25 56
MOL007154 J+%08 I A 49.89 0.40 41
MOL007145 B A 31.72 0.24 38
MOL007100 — &S A% WH 38. 68 0. 32 36
MOL007049 4-3F W Fk 557 B 34.35 0.23 33
MOL007108 5[ FF 5 A 54.98 0.40 31
MOLO007088 & /+ % B 52.34 0. 40 30
MOL007124 72 fF 50 11 39.46 0.23 29
MOL007093 5 #7ED 38.88 0.55 29
MOL001601 1,2,5,6-F4 5+ 5 B 38.75 0.36 29
MOL007119 F+ZEp i 49.68 0.32 28
MOLO007098 fif 4,35 7 & /T 5 B 49.40 0.29 28
MOL007105 3+ 5 4245 B W Hg 68.27 0. 31 26
MOL007111 5 /%% 8f II 49.91 0.40 26
MOL007122 J+% %7 HH 38.76 0.25 26
MOLO007094 5 2 45 B 1 B 50.43 0. 31 25
MOL007061 I 3 B 37.07 0. 36 24
MOL007069 %4+ % % C 55.74 0.40 22
MOL002651 3458 11 A 43.76 0.40 21
MOL007127 1-% 3£-8,9- = 5 -TH-%[5,6-gl EF vk w—6,10,11- = & 34.72 0. 36 20
MOL007101 =& 58 1 45.04 0.36 17
MOL002222 # 45 B 36.11 0.28 17
MOL007036 5,6-— 3 H-7-HHEH-1,1-— FH-2,3-= 5 I -4 33.77 0.29 17
MOL007059 3-B-# T ¥ S 58 A 32.16 0. 41 17
MOLO007125 72+ 5 B 52.48 0.32 16
MOL007155 (6S)-6-(H W H)-1,6-—FH-8,9- —HA-TH-2X[8,7-g 1 X Hrkwg-10,11- —FH 65.26 0.45 13
MOL007079 J+%m 52.47 0.45 13
MOL007156 J+% B VI 45.64 0.30 13
MOL007045 3a—3 F+ 400 11 A 44,93 0. 44 13
MOL007050 2-(4-#F-3-F A 3K 3)-5-(3-F 7 ) -7- ¥ A F-3-F I vk i i 62.78 0.40 12
MOL007107 % E @ 36. 07 0.24 12
MOL007130 J& % # @ 64.37 0.31 10
MOL007068 %+ %% B 62.24 0.41 9
MOL007082 f+5 % A 56.97 0.52 9
MOL007132 (2R)-3-(3,4-—HFK H)-2-[(2)-3-(3,4-— B F K FB 147 B 109. 38 0. 35 8
MOLO007150 (6S)—6-324—1-H 36— HH-8,9- = 5 -TH-2[8,7-g 1 FK I wk vt-10, 11— 75.39 0. 46 8
MOLO007058 B Bk S+ 5 A 73.44 0. 41 8
MOLO007120 B 4t BF 1T 71.03 0. 41 8
MOL007081 f+% % B 57.95 0.55 8
MOLO07143 A ¥ B 1 32.43 0.23 8
MOL007070 (6S,7R)=6,7T-— ¥ F-1,6-—F 3-8,9- =45 -TH-%[8,7-g 13 rkw-10,11-—F 41.31 0.45 8
MOLO007085 47 )% Bl 30. 38 0. 38 8
MOL007152 %4 %% B 42.85 0.45 7
MOL007151 F+5—EB 42.67 0.45 7
MOL007064 %% % ik Bt B 110. 32 0. 44 6
MOL007071 %A% Z£F 40.30 0. 46 5
MOL000569 3 B fy 61.85 0.26 3
MOL007048 (B)-3-[2-(3,4-= & K I)-T-HHA-KAvkm—4-L 1 H G 8R 48.24 0. 31 3
MOL007142 FHE}ER T 43.38 0.72 3
MOL001659 % 3L 43.83 0.75 2
MOL002776 3# £ 3 40.12 0.75 2
MOLO007063 %% % ik Bk A 37.10 0.65 2
MOL001771 # T # 36.91 0.75 2
MOLO007121 F+ 431 BE = )i Bi B 36.55 0.36 2
MOL007141 JHEMER G 45.56 0.61 1
MOL001942 F-RAHT#H & 45.46 0.22 1
MOL007115 JH#MEE 45.04 0.20 1
MOL007077 7 4 78 43.67 0.20 1
MOL007140 (Z)-3-[2-[(E)-2-(3,4-—HFKK) L E]-3,4-— R AKX IR KR 88.54 0.26 0
MOL007051 6-0-T & Ep 2—8-0—Z. Bk 1L \F fg = B 46.69 0.71 0
MOL007123 J+% ¥7Hf I 44,95 0.24 0
MOL007118 4% ¢ B 39.61 0.27 0
MOL007041 2-7 BR 5 7 By 1-8—FF L 3E-3,4- —F 40.86 0.23 0
MOL006824 o—F M % 39.51 0.76 0
MOL007149 12-2 M BE-8,11,13-= Z# W E-T-—(+ )-M B 34.50 0.28 0
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CardsOMIM. TTD. DRUGBANK % #f& P2 43 1) 3K HU 2 9
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HH Uniport HE UniPort HH UniPort HH Uniport
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CCNB1 P14635 ESR1 P03372 DPP4 P27487 PTPN1 P18031
MET P08581 CDK4 P11802 CHEK1 014757 HTR1B P28222
BIRCS 015392 MYC P01106 KCNH2 Q12809 PIK3CG P48736
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F7 P08709 MMP1 P03956 MAPK14 Q16539 IENG P01579
EDNRA P25101 NR3C2 P08235 DRD2 P14416 TOP2A P11388
CYP1A1 P04798 HMOX1 P09601 PCNA P12004 ICAM1 P05362
HTR3A P46098 HTR1A P08908 STAT3 P40763 BCL2L1 Q07817
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2 i 4 AE 5 95 FE Rl (myelocytomatosis onco -
gene, WO . F & B EH M 9(matrix metal -
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cell lymphoma-2-like protein 1, BCL2L1) .
JUN. 15 5 # 5 K ¥ 3 BiE | A 3 (signal
transducer and activator of transcription
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