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i E: B BTSRRI O R E T R K42 (deep vein thrombosis, DVT) FI{ERMLEI. 3k
FIF 2 KRG AFF R AR GHERZE (TCMSP) SRIGPHEL AR 1R 2 ZEAL S B 53 B A R BE i, R Uniprot 5088 2 3k
HY RO F 0 A3 AT VE AL AL B s 38 3T DisGeNet. GeneCards. OMIM. DrugBank ${#% ZE#E DVT ¢ & FIH Venny 2.1.0
B Venn &, BEIPHIAR DR DVT RIACEM S N String “FEMEEAR-EEMRMABIER (protein-
protein interaction, PPI) %% JHit David $¥5 X 28 S 80 AT I AME (gene ontology, GO) Thfe I mt #li R K 52 KA
H A1 (Kyoto encyclopedia of genes and genomes, KEGG) 188 & #4047, 1 FHRCEAS Wb s 45 R <K, J+F8H KEGG
Mapper “F- & Hl/E@ERENLEIE; AR KA Cytoscape 3.7.2 BT AT AL A K M b b . SER S Bds e
A3 BT TR P A O IR 25y 130 S, VEEVE R AT 268 A, Frd i Ik DVT #5136 4> “rR24- il /-t i ™
IR, W R RBEER. WEMELF AR DO REIEIT DVT BFIEEEYER Sy, #3KF AP-1 (transcription factor AP-
1, JUN). BiJBSRZERF (tumor necrosis factor, TNF). H4HEAZ-1B (interleukin-18, IL-1B). IL-6. 554% 3 S35 W0G
[#¥ 3 (signal transducer and activator of transcription 3, STAT3) & FHLALHE O IETT DVT MO8 8. J8id GO Yk
BHEMNRE 211 FEDETERE, 124 5% TIRERH, 72 541IR S 56 H o id KEGG 1884 & £ 17, 853 %5 DVT
FHICHE M, BRI N B ARBEVLEE 3-8 (phosphatidylinositol-3-kinase, PI3K) -2 34§ B (protein kinase B, Akt) JH.
TNF {5588 . $t55 S8 F-1 (hypoxia-inducible factor-1, HIF-1) & Sl #. 5 FHOALR OB AT @R £ sy, 248
R Z S KAEIRTT DVT FIPER, ot o8 FIf R @ s ALt
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Mechanism of Danhong Huayu Oral Liquid in treatment of deep vein thrombosis
based on network pharmacology
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Abstract: Objective To explore the mechanism of Danhong Huayu Oral Liquid (F}4L4k3% H i3k, DHOL) in the treatment of deep
vein thrombosis (DVT) based on network pharmacology. Methods The main compounds and targets of DHOL were obtained with
Traditional Chinese Medicine Systems Pharmacology Database (TCMSP), then the acquired targets of DHOL were standardized by
Uniprot database. Related targets of DVT were collected through databases of DisGeNet, GeneCards, OMIM and DrugBank. Then the
intersection targets of DHOL-DVT were screened by constructing a Venn diagram with Venny 2.1.0 drawing website. Protein-protein
interaction (PPI) network was constructed by String platform. Gene ontology (GO) function and Kyoto encyclopedia of genes and

genomes (KEGG) pathway analysis were performed by DAVID database. The bubble charts were drawn by bioinformatics website,
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and diagrams of signaling pathway were built by KEGG Mapper platform. All of the related results were visualized by Cytoscape 3.7.2,
and network topology feature analysis was made by Network Analyzer. Results A total of 130 chemical components in DHOL, and
268 potential targets including 136 DVT targets were screened out with database analyses. The result of “traditional Chinese medicine-
compound-disease target” network showed that quercetin, luteolin, kaempferol were main active ingredients of DHOL for the treatment
of DVT, transcription factor AP-1 (JUN), tumor necrosis factor (TNF), interleukin-1f (IL-1p), IL-6, signal transducer and activator of
transcription 3 (STAT3) were core targets. Furthermore, 211 biological process terms, 124 molecular functional terms and 72 cellular
component terms were obtained with GO function enrichment analysis. Moreover, three relative pathways of DVT including
phosphatidylinositol-3-kinase (PI3K)-protein kinase B (Akt) signaling pathway, TNF signaling pathway and hypoxia-inducible factor-
1 (HIF-1) signaling pathway were obtained with KEGG pathway enrichment analysis. Conclusion DHOL plays a role in the
treatment of DVT through multi-component, multi-target and multi-channel, which provides a basis for broadening its clinical
application.

Key words: network pharmacology; Danhong Huayu Oral Liquid; deep vein thrombosis; active compounds; targets; mechanism
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Table1 Compounds of Danhong Huayu Oral Liquid

25 %Y MolID 155y OB/% DL
£+2 DS1  MOL007064 przewalskin b 110.32 0.44
DS2  MOLO007132 (2R)-3-(3,4-dihydroxyphenyl)-2-[(Z)-3-(3,4-dihydroxyphenyl)acryloyl]oxy-propionic109.38 0.35
acid
DS3  MOLO007150 (6S5)-6-hydroxy-1-methyl-6-methylol-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-10,11- 75.39 0.46
quinone
DS4 MOLO007058 formyltanshinone 73.44 0.42
DS5 MOLO007120 miltionone II 71.03 0.44
DS6 MOLO007105 epidanshenspiroketallactone 68.27 0.31
DS7 MOLO007155 (65)-6-(hydroxymethyl)-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-10,11- 65.26 0.45
dione
DS8 MOLO007130 prolithospermic acid 64.37 0.31
DS9 MOLO007050 2-(4-hydroxy-3-methoxyphenyl)-5-(3-hydroxypropyl)-7-methoxy-3-benzofuran- 62.78 0.40
carboxaldehyde
DS10 MOL007068 przewaquinone B 62.24 041
DSI11 MOLO000569 digallate 61.85 0.26
DS12 MOLO007081 danshenol B 57.95 0.56
DS13 MOLO007082 danshenol A 56.97 0.52
DS14 MOLO007069 przewaquinone c 55.74 0.40
DS15 MOLO007108 isocryptotanshi-none 54.98 0.39
DS16 MOLO007125 neocryptotanshinone 5249 0.32
DS17 MOLO007079 tanshinaldehyde 52.47 0.45
DS18 MOLO007088 cryptotanshinone 52.34 0.40
DS19 MOL007094 danshenspiroketallactone 50.43 0.31
DS20 MOLO007111 isotanshinone I 49.92 0.40
DS21 MOLO007154 tanshinone iia 49.89 0.40
DS22 MOLO007119 miltionone I 49.68 0.32
DS23 MOL007098 deoxyneocryptotanshinone 49.40 0.29
DS24 MOL007048 (E)-3-[2-(3,4-dihydroxyphenyl)-7-hydroxy-benzofuran-4-yl]acrylic acid 48.24 0.31
DS25 MOLO007156 tanshinone VI 45.64 0.30
DS26 MOLO007141 salvianolic acid g 45.56 0.61
DS27 MOLO001942 isoimperatorin 4546 0.23
DS28 MOLO007115 manool 45.04 0.20
DS29 MOLO007101 dihydrotanshinone I 45.04 0.36
DS30 MOLO007045 3a-hydroxytanshinone Ila 4493 0.44
DS31 MOLO001659 poriferasterol 43.83 0.76
DS32 MOLO002651 dehydrotanshinone I1a 43.76 0.40
DS33 MOL007077 sclareol 43.67 0.21
DS34 MOLO007142 salvianolic acid j 43.38 0.72
DS35 MOLO007152 przewaquinone E 42.85 0.45
DS36 MOLO007151 tanshindiol B 42.67 0.45
DS37 MOLO007070 (6S,7R)-6,7-dihydroxy-1,6-dimethyl-8,9-dihydro-7H-naphtho[8,7-g]benzofuran-10,11- 41.31 0.45
dione
DS38 MOLO007041 2-isopropyl-8-methylphenanthrene-3,4-dione 40.86 0.23
DS39 MOLO007071 przewaquinone f 40.31 0.46
DS40 MOL007124 neocryptotanshinone II 39.46 0.23
DS41 MOL007093 dan-shexinkum d 38.88 0.55
DS42 MOLO007122 miltirone 38.76 0.25
DS43 MOLO001601 1,2,5,6-tetrahydrotanshinone 38.75 0.36
DS44 MOL007100 dihydrotanshinlactone 38.68 0.32
DS45 MOLO007063 przewalskin a 37.11 0.65
DS46 MOL007061 methylenetanshinquinone 37.07 0.36
DS47 MOLO007121 miltipolone 36.56 0.37
DS48 MOL002222 sugiol 36.11 0.28
DS49 MOLO007107 C09092 36.07 0.25
DS50 MOLO007127 1-methyl-8,9-dihydro-7H-naphtho[5,6-g]benzofuran-6,10,11-trione 3472 0.37
DS51 MOLO007049 4-methylenemiltirone 3435 0.23
DS52 MOLO007036 5,6-dihydroxy-7-isopropyl-1,1-dimethyl-2,3-dihydrophenanthren-4-one 33.77 0.29
DS53 MOLO007143 salvilenone I 3243 0.23
DS54 MOLO007059 3-B-hydroxymethyllenetanshiquinone 32.16 041
DS55 MOLO007145 salviolone 31.72 0.24

DS56 MOLO007085 salvilenone 30.38 0.38
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gx1

T %if% Mol ID J% 5> OB/% DL

B TR1 MOL000296 hederagenin 3691 0.75
TR2 MOL000493 campesterol 37.58 0.71

TR3 MOL001368 3-O-p-coumaroylquinic acid 37.63 0.29

TR4 MOLO001323 sitosterol alphal 43.28 0.78

TRS MOL001328 2,3-didehydro GA70 63.29 0.50

TR6 MOL001352 GA54 64.21 0.53

TR7 MOLO001355 GA63 65.54 0.54

TR8 MOLO001361 GAS87 68.85 0.57

TR9 MOLO001342 GAIl21-isolactone 72.70 0.54

TR10 MOLO001358 gibberellin 7 73.80 0.50

TRI1 MOLO001340 GA120 84.85 0.45

TR12 MOL001360 GA77 87.89 0.53

TR13 MOLO001329 2,3-didehydro GA77 88.08 0.53

TR14 MOLO001344 GAI122-isolactone 88.11 0.54

TR15 MOLO001349 4a-formyl-7a-hydroxy-1-methyl-8-methylidene-4aa,4bp-gibbane-10, 88.60 0.46

10B-dicarboxylic acid

TR16 MOL001353 GA60 93.17 0.53

TR17 MOLO001351 gibberellin A44 101.61 0.54

N2 HH1 MOL002694 4-[(E)-4-(3,5-dimethoxy-4-0x0-1-cyclohexa-2,5-dienylidene)but-2- 48.47 0.36

enylidene]-2,6-dimethoxycyclohexa-2,5-dien-1-one

HH2 MOLO002695 lignan 43.32 0.65

HH3 MOLO002710 pyrethrin I 48.36 0.35

HH4 MOL002712 6-hydroxykaempferol 62.13 0.27

HH5 MOLO002714 baicalein 33.52 0.21

HH6 MOL002717 carthamone 51.03 0.20

HH7 MOL002721 quercetagetin 45.01 0.31

HH8 MOL002757 7,8-dimethyl-1H-pyrimido[5,6-g]quinoxaline-2,4-dione 45.75 0.19

HH9 MOL002773 [-carotene 37.18 0.58

HH10 MOL000953 CLR 37.87 0.68

SEH CH1 MOLO013187 cubebin 57.13 0.64
CH2 MOLO000354 isorhamnetin 49.60 0.31

CH3 MOLO004609 areapillin 48.96 0.41

CH4 MOLO004624 longikaurin A 47.72 0.53

CH5 MOL004653 (+)-anomalin 46.06 0.66

CH6 MOL004718 a-spinasterol 4298 0.76

CH7 MOLO001645 linoleyl acetate 42.10 0.20

CH8 MOL004598 3,5,6,7-tetramethoxy-2-(3,4,5-trimethoxyphenyl)chromone 31.97 0.59

CH9 MOLO000490 petunidin 30.05 0.31

N= CX1 MOL000359 sitosterol 36.91 0.75
CX2 MOLO002135 myricanone 40.60 0.51

CX3 MOL001494 mandenol 42.00 0.19

CX4 MOL002157 wallichilide 42.31 0.71

CX5 MOL002140 perlolyrine 65.95 0.27

CX6 MOLO000433 FA 68.96 0.71

R ZK1 MOLO002341 hesperetin 70.31 0.27
ZK2 MOLO005828 nobiletin 61.67 0.52

ZK3 MOLO004328 naringenin 59.29 0.21

ZK4 MOLO013381 marmin 38.23 0.31

AR {0 /= -\ MOL000358 pB-sitosterol 36.91 0.75
(AR STV IR S MOL002776 baicalin 40.12 0.75
AR AN <1 N = I ® MOL000449  stigmasterol 43.83 0.76
AN D MOLO000098 quercetin 4643 0.28
E MOL000422 kaempferol 62.13 0.27

WINPT F MOLO001771 poriferast-5-en-3B-ol 36.91 0.75
G MOLO000006 luteolin 36.16 0.25
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Regular octagon represents the compounds selected from Danhong Huayu Oral Liquid; diamond represents target; triangle represents seven traditional

Chinese medicine in Danhong Huayu Oral Liquid; the larger the node and darker the color is, the more important it is in the network

2 PR -ERERT M

Fig. 2 “Traditional Chinese medicine-compound-disease target” network
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Table 2 Main active compounds of Danhong Huayu Oral

Liquid
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Fig. 3 Top 20 targets for MCC score
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&3 FALUURORKESTT DVT B R
Table 3 Core targets of Danhong Huayu Oral Liquid for
treatment of DVT
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