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An exploration on mechanism of Simiao Yongan Decoction in angiogenesis based
on network pharmacology treatment
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Abstract: Objective Network pharmacology method was adopted in this study to explore the active compounds and mechanism of
Simiao Yongan Decoction for angiogenesis. Methods Chemical components and targets related to the four traditional Chinese
medicine (TCM) herbs were searched through the Traditional Chinese Medicine Systems Pharmacology Database and Analysis
Platform (TCMSP). Compound-target network were constructed to explore the mechanism of Simiao Yongan Decoction. Through
OMIM database, TTD database, and PharmGkb database, the targets of angiogenesis were selected, and then the network diagram of
disease-target interaction was constructed; The nuclear target of drug target and disease target interaction diagram was screened,
ClueGO was used to carry out GO analysis of the nuclear target, and KEGG database was used to carry on the related pathway
enrichment of the nuclear target. Results Selecting the oral bioavailability (OB) > 30% and drug likeness (DL) > 0.18 as filter
condition, 120 active ingredients and 155 corresponding protein targets were screened from Simiao Yongan Decoction. Through the
evaluation of network topological characteristics, such as degree, medium degree, and proximity to the center, 197 targets were selected
to serve as the nuclear target in atherosclerosis. A total of 942 gene ontology (GO) entries were screened out, including 685 biological
process entries, 164 molecular function entries, and 93 cellar component entries. The KEGG database was used for the enrichment of

the selected targets, and 20 pathways were screened which had effect on angiogenesis. Conclusion This study revealed the main
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active compounds and possible mechanism of Simiao Yongan Decoction for treatment of angiogenesis and verified the characteristics of

multi-components, multi-targets, and integral regulation for Simiao Yongan Decoction, predicting the main possible mechanism for the

treatment of angiogenesis, which provided theoretical basis for the study of active ingredients and experimental research.
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Table 1 Basic information of 120 candidate compounds of Simiao Yongan Decoction

TCMSP 45 AR EATS OB/% DL J§ JH&EZH
M000098  quercetin 46.433 0275 168 i
MO000211  mairin 55377 0.776 4 HE
M000239  jaranol 50.829 0292 20 HE
M000354  isorhamnetin 49.604 0306 33 HE
M000359 sitosterol 36914 0751 12 HE
M000392  formononetin 69.674 0212 34 HE
M000417  calycosin 47752 0243 23 HE
M000422  kaempferol 41.882 0.241 106 HE
M000497  licochalcone a 40.790 0286 29 HE
MO000500  vestitol 74.655 0210 31 HE
M001484  inermine 75.183  0.538 30 HE
M001792 DFV 32.763 0.183 23 HE
M002311  glycyrol 90.776 0.668 12 i
M002565  medicarpin 49220 0335 40 HE
M003656  lupiwighteone 51.636 0367 21 HE
M003896  7-methoxy-2-methyl isoflavone 42,565 0.199 44 HE
M004328  naringenin 59.294 0211 31 HE
M004805  (2S)2-{4-hydroxy-3-3-methylbut-2-enyl) phenyl]- 8 8-dimethyl-2,3-dihydropyrano [2,3-f] chromen4-one ~ 31.787  0.724 16 HE
MO004806  euchrenone 30.287 0.574 14 HE
M004808  glyasperin B 65224 0439 22 i
M004810  glyasperin F 75.837 0.535 21 HE
M004811  glyasperin C 45564 0399 24 HE
M004814 isotrifoliol 31.945 0424 15 HE
M004815  (E)-1-(2,4-dihydroxyphenyl)-3-(2,2-dimethylchromen-6-yl) prop-2-en-1-one 39.617 0.351 22 HE
M004820  kanzonols W 50.480 0517 23 HE
M004824  (25)-6-(2,4-dihydroxyphenyl)-2-(2-hydroxypropan-2-yl)-4-methoxy-2,3-dihydrofuro 60.250 0.634 21 HE
MO004827  semilicoisoflavone B 48778 0.547 19 HE
M004828  glepidotin A 44722 0347 27 HE
M004829  glepidotin B 64.463 0345 27 HE
MO004833  phaseolinisoflavan 32.008 0.445 24 HE
M004835  glypallichalcone 61.597 0190 29 i
M004838  8-(6-hydroxy-2-benzofuranyl)-2,2-dimethyl-5-chromenol 58437 0381 16 HE
M004841  licochalcone B 76.757 0193 22 HE
M004848  licochalcone G 49255 0323 19 HE
M004849  3-(2,4-dihydroxyphenyl)-8-(1,1-dimethylprop-2-enyl)-7-hydroxy-5-methoxy-coumarin 59.622 0429 23 HE
MO004855 licoricone 63.579 0471 15 HE
M004856  gancaonin A 51.075 0.404 20 HE
M004857  gancaonin B 48794 0449 22 i
MO004860 licorice glycoside E 32.887 0.272 0 HE
M004863  3-(3,4-dihydroxyphenyl)-5,7-dihydroxy-8-(3-methylbut-2-enyl) chromone 66371 0413 16 HE
M004864  5,7-dihydroxy-3-(4-methoxyphenyl)-8-(3-methylbut-2-enyl) chromone 30489 0410 20 HE

M004866  2-(3,4-dihydroxyphenyl)-5,7-dihydroxy-6-(3-methylbut-2-enyl) chromone 44.152 0415 19 HE




© 4322 ¢ ¢ % Chinese Traditional and Herbal Drugs 35 49 % % 18 #§ 2018 £ 9 A
gR1
TCMSP 4’5 (RAEE YEA S OB% DL /% HEHAM
M004879  glycyrin 52.607 0.475 16 HE
M004882  licocoumarone 33.211 0357 11 HE
MO004883  licoisoflavone 41610 0.416 18 HE
M004884  licoisoflavone B 38929 0547 17 HE
M004885  licoisoflavanone 52.466  0.545 22 HE
MO004891  shinpterocarpin 80.295 0727 34 HE
M004898  (E)-3-[3,4-dihydroxy-5-(3-methylbut-2-enyl) phenyl]-1-(2,4-dihydroxyphenyl) prop-2-en-1-one 46.268 0.306 17 HE
M004903  liquiritin 65.690 0739 13 HE
M004904  licopyranocoumarin 80.360 0.654 16 HE
M004905  3,22-dihydroxy-11-oxo-delta (12)-oleanene-27-alpha-methoxycarbonyl-29-oic acid 34319 0.547 0 HE
M004907  glyzaglabrin 61.069 0353 20 HE
M004908  glabridin 53245 0470 28 o
M004910  glabranin 52.896 0312 22 i
M004911  glabrene 46267 0439 22 HE
M004912  glabrone 52512 049 21 HE
M004913  1,3-dihydroxy-9-methoxy-6-benzofurano [3,2-c]chromenone 48.142 0428 11 HE
M004914  1,3-dihydroxy-8,9-dimethoxy-6-benzofurano [3,2-c]chromenone 62,901 0.528 12 HE
M004915  eurycarpin A 43277 0374 18 HE
M004917  glycyroside 37250 0.792 0 HE
M004924  (—)-medicocarpin 40.994  0.951 7 HE
M004935  sigmoidin-B 34881 0415 17 HE
M004941  (2R)-7-hydroxy-2-(4-hydroxyphenyl)chroman-4-one 71.123  0.183 25 HE
M004945  (25)-7-hydroxy-2-(4-hydroxyphenyl)-8-(3-methylbut-2-enyl)chroman-4-one 36.565 0.323 23 HE
M004948  isoglycyrol 44.699 0.838 9 HE
M004949 isolicoflavonol 45170 0419 16 HE
M004957 HMO 38.366 0.210 28 HE
M004959  1-methoxyphaseollidin 69.981 0.637 29 i
M004961  quercetin der 46.449 0334 19 HE
M004966  3'-hydroxy-4'-O-methylglabridin 43715 0.574 29 HE
M004974  3'-methoxyglabridin 46.161 0574 30 HE
M004978  2-[(3R)-8,8-dimethyl-3,4-dihydro-2 H-pyrano [6,5-f] chromen-3-yl]-5-methoxyphenol 36.214  0.521 33 HE
M004980  inflacoumarin A 39710 0326 22 HE
M004985  icos-5-enoic acid 30.703  0.197 5 HE
M004988  kanzonol F 32468 0.894 7 HE
M004989  6-prenylated eriodictyol 39.223 0413 19 HE
M004990 7,2 4"-trihydroxy-5-methoxy-3-arylcoumarin 83.714  0.271 18 HE
M004991  7-acetoxy-2-methylisoflavone 38.923  0.262 29 i
M004993  8-prenylated eriodictyol 53.795 0403 19 HE
M004996  gadelaidic acid 30703 0.197 5 HE
MO005000  gancaonin G 60.435 0394 20 HE
MO005001  gancaonin H 50.103 0.784 12 HE
M005003  licoagrocarpin 58.814 0.585 30 HE
MO005007  glyasperins M 72.671 0.593 29 HE
MO005008  glycyrrhiza flavonol A 41.275  0.595 17 HE
M005012  licoagroisoflavone 57.282 0.487 18 HE
M005013  18a-hydroxyglycyrrhetic acid 41.161  0.710 2 HE
M005016  odoratin 49.948 0305 21 HE
MO005017  phaseol 78.766  0.579 17 HE
M005018  xambioona 54.849 0.874 10 HE
M005020  dehydroglyasperins C 53.823  0.370 20 HE
MO000358  beta-sitosterol 36914 0.751 147 15
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M000449  stigmasterol 43.830 0.757 86 1|
M001925  paeoniflorin_qt 68.176 0395 0 %%
M002222  sugiol 36.114 0276 25 %%
M007657  scropolioside A_qt 38627  0.765 0 %%

M007658
M007659

14-deoxy-12(R)-sulfoandrographolide
scropolioside D

62570 0421 4 %5
36.617 0403 0 %5

MO007660  scropolioside D_qt 33169 0824 0 %

M007662  harpagoside qt 122.866 0320 10 X%

M000006  luteolin 36.162  0.245 41 SHRAE
M001494  mandenol 41.996  0.193 S
M001495  ethyl linolenate 46.101  0.197 S
M002707  phytofluene 43182 0503 0  £RfE
M002773  beta-carotene 37.184  0.584 13 SHAL
M002914  eriodyctiol 41350 0244 21 SHAE
M003006  (—)-(3R,85,9R,9aS,10aS)-9-ethenyl-8-(beta-D-glucopyranosyloxy)-2,3,9,9a,10,10a- 87472 0233 6 LRI

hexahydro-5-oxo-5H,8 H-pyrano [4,3-d] oxazolo [3,2-a] pyridine-3-carboxylic

M003014  secologanic dibutylacetal qt 53.646 0285 4 SHAE
M003036  ZINC03978781 43830 0756 6 &Mk
MO003044  chryseriol 35851 0274 20 @ &t
M003059  kryptoxanthin 47.248  0.569 S
M003062  4,5'-Retro-.beta., .beta.-Carotene-3,3'-dione, 4',5'-didehydro- 31225 0.551 ST
MO003095  5-hydroxy-7-methoxy-2-(3,4,5-trimethoxyphenyl) chromone 51957 0.407 28 Enivia
M003101  7-epi-vogeloside 46.134 0579 0 SHRAE
M003108  caeruloside C 55637 0729 0 LRI
MO003111  centauroside qt 55790  0.504 10 SHRAE
MO003117  ioniceracetalides B_qt 61.186  0.193 5 SHRAE
M003124  XYLOSTOSIDINE 43172 0637 0 &
M003128  dinethylsecologanoside 48462 0478 3 S
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Fig. 1 Compound-target network of Simiao Yongan Decoction
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Table 2 Information for 197 nuclear targets of topological analysis

HH i3 NEFLE B 0% A 3 N EEF 0 E Bt 0%
CALR 19 0.003 0.496 PML 41 0.005 0.538
EGFR 82 0.043 0.628 PLG 9 0.001 0.446
DNMTI 21 0.001 0.505 PLA2G4A 13 0.000 0.484
BRAF 19 0.001 0.478 RET 15 0.000 0.505
AR 62 0.016 0.587 MAP2K1 29 0.003 0.517
APEXI 15 0.000 0.491 MAP2K2 16 0.000 0.467
BRCAI 52 0.012 0.566 MAPKS 34 0.003 0.531
MAPK 14 36 0.007 0.534 MAPK9 13 0.000 0.490
EP300 66 0.021 0.592 RACI 22 0.003 0.521
CSF2RB 18 0.001 0.506 PIK3R2 25 0.002 0.530
CDK9 19 0.001 0.500 PIK3RI1 53 0.014 0.573
CDK2 47 0.011 0.549 RELA 50 0.011 0.554
CD8!1 18 0.003 0.469 RBI 39 0.004 0.536
CREBBP 53 0.010 0.563 RAF1 37 0.005 0.540
CEBPB 27 0.001 0.514 PRKDC 38 0.006 0.543
CDKNI1A 22 0.001 0.512 MAPK 1 58 0.017 0.578
CD9 8 0.000 0.404 PRKCZ 29 0.002 0.531
CD44 19 0.003 0.520 PRKCD 36 0.005 0.543
ACTG1 19 0.001 0.488 PGR 21 0.001 0.514
ACTB 40 0.013 0.552 NTRK1 72 0.033 0.607
ALK 12 0.000 0.497 MAPK3 41 0.007 0.546
AKTI 53 0.017 0.573 PPARG 34 0.003 0.536
ADRB2 17 0.004 0.503 PPARD 15 0.000 0.496
BCL3 19 0.001 0.501 YBX1 23 0.002 0.508
CCNDI 21 0.001 0.508 PRKCA 31 0.008 0.533
COLI1Al 12 0.001 0.428 PPPICA 28 0.002 0.528
CCR5 13 0.000 0.467 MTNRIA 13 0.001 0.433
ABL2 18 0.000 0.508 PDGFRA 16 0.000 0.500
ABLI 37 0.004 0.547 PDGFRB 28 0.002 0.524
ATF3 17 0.000 0.499 NFKB2 19 0.001 0.505
ARRB2 30 0.006 0.531 NFKBI 44 0.008 0.547
KIAA1549 21 0.002 0.484 NF2 17 0.002 0.479
CANDI 30 0.005 0.519 MMP14 5 0.000 0.391
FBXW7 25 0.004 0.497 MMP2 14 0.002 0.443
NCFIC 18 0.001 0.469 MSH2 15 0.001 0.495
NCF1 18 0.001 0.469 HNRNPM 16 0.001 0.505
LUC7L2 9 0.000 0.473 MYODI 18 0.000 0.503
SIN3A 18 0.001 0.506 SMADI 17 0.001 0.494
PELPI 17 0.001 0.509 LYN 33 0.006 0.543
SIRTI 31 0.003 0.527 MET 26 0.002 0.519
BRD4 10 0.000 0.483 MCAM 5 0.000 0.385
KDMIA 23 0.001 0.505 JUN 44 0.005 0.547
KHDRBS! 27 0.004 0.523 JAK2 39 0.005 0.541
COPS5 38 0.008 0.543 JAK1 40 0.006 0.547
TRIM28 34 0.004 0.536 ITGBI 28 0.009 0.489
PIAS3 10 0.000 0.472 JAK3 20 0.002 0.482
RACKI1 37 0.008 0.543 IL6ST 13 0.000 0.478
KATS 27 0.001 0.517 IL2RB 15 0.000 0.490
TUBB4A 15 0.002 0.479 ITGAV 16 0.004 0.503
VPRBP 12 0.000 0.451 ITGAS 9 0.001 0.438
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HGS 17 0.003 0.484 IRAK1 17 0.000 0.506
RPS6KAS 19 0.001 0.512 IGFBP3 18 0.004 0.484
YWHAZ 54 0.018 0.573 IGF1R 29 0.002 0.536
YWHAB 28 0.004 0.516 HSPA4 35 0.005 0.538
HDAC3 45 0.006 0.546 LGALS3BP 15 0.002 0.472
KSR1 18 0.001 0.475 LGALS3 17 0.002 0.485
YWHAE 28 0.004 0.519 HSP90ABI1 62 0.020 0.589
XPO1 42 0.010 0.551 HSP90AA1 77 0.041 0.618
SH2D2A 13 0.000 0.489 HSPAIL 17 0.003 0.497
PIK3R3 21 0.001 0.508 KPNBI1 23 0.003 0.505
VEGFA 10 0.001 0.438 KPNAI 14 0.000 0.504
PIAS1 19 0.001 0.497 LCK 33 0.003 0.533
CCT3 19 0.003 0.514 KDR 16 0.001 0.468
IQGAPI 27 0.004 0.527 HRAS 21 0.002 0.501
TXN 16 0.002 0.508 TMEM17 9 0.001 0.432
CXCR4 14 0.000 0.478 KIT 29 0.004 0.482
TRAF6 44 0.011 0.557 GATA2 11 0.000 0.483
NCOAI1 25 0.001 0.508 NR4A1 25 0.002 0.512
THBS1 9 0.001 0.398 GNB2 14 0.001 0.499
TNFRSF1A 30 0.003 0.523 HDACI1 56 0.012 0.566
HNF1A 12 0.000 0.491 HDAC2 35 0.004 0.525
MAP3K7 20 0.001 0.512 HCK 24 0.001 0.520
SYK 35 0.004 0.533 GATA1 13 0.000 0.488
TF 9 0.001 0.431 FYN 43 0.010 0.554
PRDX2 11 0.000 0.489 HIFIA 34 0.003 0.540
TDG 13 0.000 0.467 FHL2 18 0.001 0.503
STAT6 18 0.001 0.490 FGR 16 0.000 0.506
SMARCA4 34 0.003 0.533 GTF21 21 0.001 0.509
TGFBI1 11 0.001 0.439 PDIA3 10 0.000 0.503
STK11 14 0.001 0.460 NR3C1 42 0.006 0.555
AURKA 20 0.002 0.492 MTOR 21 0.001 0.513
STATSB 26 0.002 0.514 PTK2B 25 0.003 0.520
STATSA 38 0.006 0.546 EZH2 28 0.002 0.514
RPS9 14 0.001 0.503 FGFR1 14 0.001 0.500
STAT2 17 0.001 0.503 FGFR2 15 0.002 0.497
SH3BP2 13 0.001 0.490 FES 16 0.000 0.501
SP1 45 0.006 0.551 DLG4 10 0.000 0.423
STAT1 62 0.021 0.589 GADDA45A 14 0.001 0.480
STAT3 133 0.148 0.748 FN1 44 0.019 0.549
SRC 73 0.026 0.609 FLT1 13 0.001 0.477
RPA2 20 0.002 0.517 ESR1 75 0.028 0.611
PTPN11 38 0.004 0.544 ERBB2 40 0.009 0.554
RPL11 15 0.001 0.500 CBL 50 0.012 0.570
RXRA 25 0.002 0.508 DAXX 16 0.001 0.484
PTK2 37 0.005 0.546 CANX 15 0.002 0.479
EIF2AK2 15 0.000 0.504 CAPNI1 10 0.001 0.491
PTPN2 13 0.001 0.494 RUNX2 16 0.000 0.485
PTPN1 23 0.002 0.524 CAV1 38 0.011 0.549
PTMA 11 0.000 0.484
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&3 PPI M+ GO B (FDR<0.05 AYAT 20 1)
Table 3 GO entries in PPI network (Top 20 of FDR < 0.05)

e GO %5 B R RHA FDR
S>TIhRE 0005515  protein binding 189 7.92X 1074
S FIEE 0004713 protein tyrosine kinase activity 33 1.37X1073¢
7 FIhRE 0019899  enzyme binding 43 8.16 X107
AR 0005654  nucleoplasm 99 9.61X10728
EWEFE 0045944 positive regulation of transcription from RNA polymerase 11 promoter 63 1.97X10726
ML 0005634  nucleus 129 1.23X10722
Wt FE 0043066  negative regulation of apoptotic process 42 6.87X 10722
AU 0005829  cytosol 99 1.18X1072!
EYidfE 0046777 protein autophosphorylation 29 3.97X1072!
- FIiEe 0008134  transcription factor binding 34 7.85X107%!
TFIhRE 0004672 protein kinase activity 34 1.32X107"7
ML 0005925  focal adhesion 34 2.49X 107"
S>TIIRE 0005524  ATP binding 63 3.80X 10717
AWdAE - 0000165  MAPK cascade 30 3.95X107
- FIIEE 0004715  non-membrane spanning protein tyrosine kinase activity 17 4.40X1077
HEIIFE . 0006468 protein phosphorylation 37 6.33X 1077
AU 0005737  cytoplasm 117 1.15X 1071
EY)EFE 0030335 positive regulation of cell migration 26 1.28X1071¢
S FIhEE 0019903  protein phosphatase binding 18 3.98X 10716
W FE - 0008284 positive regulation of cell proliferation 36 1.10X 1071

REFESETT T A T IIReAHR M4 B 50 A, BB K
BREAGE. MRES. ATP 454 ZEILEE
JrTH s A A ORI 2% H 22 AN, EEW LA
gy YIMUTIE. EEEEY. SNBRSETTH .
2.5 KEGG BEREENH

FIH DAVID ¥z /% (https://david.ncifcrf.gov/)
XoF 35 H A% OB S B 13T KEGG 18I & 425
Br, XFUU%D 8 2237 PP 48 iR i Je ) 197 AN B A TE
F5 B rER T TEE LI, 2T
88.3%, 133 119 %fE 5@k, UL P {H<0.01,
FDR<<0.05 471k, HART 20 S8 B8 0 F5 e
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Fig.3 KEGG mechanism analysis
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