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Interactions between Danhong Injection components and
anti-thrombotic targets based on network pharmacology
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Abstract; The Surflex-Dock method was adopted to predict the compound-protein target association be-
tween Danhong Injection ( DHI) components and anti-thrombotic activity related targets. The Cytoscape
software was used to construct the DHI compound-target network , and the ClueGO plugin was used to an-
alyze the signaling pathway of the targets. Through virtual screening, 2 028 interactions between 60 DHI
components and 106 anti-thrombotic targets were obtained, and the compound-target network of DHI was
established. The targets closely associated DHI components including ¥2, F13A, SERPINC1, PGH2,
ACE, REN, PLAU and PROC, which were involved in the blood coagulation, fibrinolysis, endothelial
function, vasoconstriction/dilation systems. The salvianolic acids showed more associations with anti-
thrombotic targets indicating that they might be the main anti-thrombotic activity components in DHI.
This study provides a basis for the further study of the multi-component and multi-target molecular mecha-
nism of DHI.
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Table 1  The potential anti-thrombotic targets of

Danhong Injection

%7 R RGP
1 CDK 51
2 GSK3 45
3 PDE5SA 45
4 REN 45
5 F2 43
6 HMGCR 43
7 PROC 43
8 F13A 42
9 MP2K 42
10 FOLH1 41
11 MK10 41
12 PDE4AD 41
13 ACE 37
14 PDE4B 37
15 PGH2 36
16 PLAU 36
17 DPP4 35
18 SERPINC1 35
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Table 2 The anti-thrombotic compounds in Danhong Injection

e msis" (AR RN I A AR
52 FF3fiR H, Salvianolic acid H 84
70 FHEER A, Salvianolic acid A 75
50 FIEER K, Salvianolic acid K 70
61 K%L WL, Rosmarinic acid 70
73 SPFEER A, Tsosalvianolic acid A 69
55 SL 4, Isocarthamin 68
56 F}EER D, Salvianolic acid D 67
53 F}E3E& 1, Salvianolic acid T 65
65 FI3 R E, Salvianolic acid E 63
76 FIEfiR C, Salvianolic acid C 63
67 LLER TS, Ethyl lithospermate 60
62 EHZ, Lithospermic acid 59
59 LR F S, Monomethyl lithospermate 58
69 KL FE L FBE, Romarinic acid methyl ester 57
66 F}EER B, Salvianolic acid B 56
36 Wil & — %90, Quercetin-di-O-glucoside 52
46 6 - FREINZSy - A&, 6-Hydroxykaempferol-di-O-glucoside 50
51 2T - — 45 Z0, Kaempferol-di-O-glucoside 49
31 6 - REIN &Ny - =540 E, 6-Hydroxykaempferol-tri-O-glucoside 48
58 FIER G, Salvianolic acid G 47
54 S ETFERE, Salviaflaside 47
27 FHEHR - 0 - Nihit, Coumaric acid-O-hexoside 46
74 SPHER C, Isosalvianolic acid C 44

Phenanthro [1, 2 -b] furan-10, 11-dione, 1, 2, 6, 7, 8,
7 9-hexahydro-6-hydroxy-1, 6-dimethyl- s
57 IZS1-0-25 701, Kaempferol-O-rutinoside 41
20 %M, Tryptophane 41
26 IIMERR -O-/SHbE TS, Caffic acid-O-hexoside 38
68 FHER L, Salvianolic acid L 37
60 Cartormin 37
25 JRLLELWR | Prolithospermic acid 36
21 3, 4-TREIFRENR, 3, 4-Dihydroxybenzenepropionic acid 33
2 JRIE RS Adenine 32
16 F+2 %, Danshensu 27
78 17-3 3220, 17-Hydroxycryptotanshinone 26
81 3-}2EEf2 S50, 3-Hydroxycryptotanshinone 25
28 BRI TG ZE A, Hydroxysafflor yellow A 23
32 M55, Sweroside 23
9 T4, Ixoroside 22
23 T4, Adenosine 21
o4 S THH, Syringin 21
30 B4, Morroniside 15
19 FrekEBR, Neochlorogenic acid 14

33 K H51EREH, Roseoside 14
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63 9~-Methyl lithospermate B 14
71 25 1%, Chlorogenic acid 12
29 F}2 " A, Tanshindiol A 10

24 P} ZH S, Danshensu methyl ester
6 WIMERR , Caffeic acid
1 4- (2-Carboxyethenyl) -2- (3, 4-dihydroxyphenyl) -2, 6
3-dihydro-7-hydroxy-3-methylester, [2a, 38, 4 (E) -3-benzofurancarboxylic acid
13 B[R F% , Ferulic acid 6
14 P}~ lE B, Tanshindiol B 6
17 BEFAMR, Succinic acid 5
11 X FR LR I R i 48, p-Hydroxybenzonic acid-O-glucoside 4
44 5-¥ FH MR, 5-Hydroxymethyl furfural 4
22 KN ML, Phenylalanine 3
3 BEFML, Gallic acid 2
18 JF U452, Protocatechuic acid 2
38 THER, Vanillic acid 1
40 JE LT, Protocatechualdehyde 1
41 X} &S8R, p-Coumaric acid 1
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Fig. 1 The compound-antithrombotic target network of Danhong Injection

(' The compound name corresponding to the compound No. was showed in Table 2)
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Fig. 2 The compound-antithrombotic target-signaling pathway network of Danhong Injection

('The compound name corresponding to the compound No. was showed in Table 2)
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Fig. 3 The target analysis of 13 main compounds in Danhong Injection
1. 5-Hydroxymethyl furfural; 2. Danshensu; 3: Protocatechualdehyde; 4. Hydroxysafflor yellow A; 5: p-Coumaric acid; 6.
Salvianolic acid H; 7. Salvianolic acid I; 8. Salvianolic acid D; 9. Monomethyl lithospermate; 10: rosmarinic acid; 11.

Lithospermic acid; 12 Salvianolic acid B; 13 Salvianolic acid A
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