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Mechanism of Astragali Radix-Angelicae Sinensis Radix compatibility active
ingredients in improving intimal hyperplasia based on network pharmacology
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Abstract: Objective To investigate the pharmacodynamics and possible targets of Astragali Radix (AR)-Angelicae Sinensis Radix
(ASR) compatibility in improving intimal hyperplasia by using network pharmacology. Methods The TCMSP database was used to
obtain the active constituents of AR-ASR, and the Pharmmaper database was used to collect the targets corresponding to the active
ingredients. Targets related to intimal hyperplasia were collected by Genecards, DigSeE, and OMIM databases, and compared with
drug targets, common parts were screened as predictive targets for drug action. The use of STRING was to obtain the predicted
relationship between target proteins, and to screen out the core targets according to the size of the relationship. Using the Cytoscape
3.6.1 software, a “drug-component-disease-target” network map and a core target interaction network map were drawn. KEGG
pathway enrichment analysis and GO biological process analysis of core targets were performed using R language. Results A total
of 193 drug targets and 487 disease targets were obtained from the 20 active components of AR-ASR, mainly targeting EGFR, ESR1,
ALB, MAPKS, PGR and other targets, involving PI3K-Akt, MAPK, Ras and other signaling pathways to play a role in anti-vascular
intimal hyperplasia. Conclusion Based on the network pharmacology, the possible targets and signaling pathways for the

improvement of intimal hyperplasia by AR-ASR can be preliminarily explored, which may provide a reference for the study of the
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mechanism of the combination of AR and ASR.

Key words: Astragali Radix; Angelicae Sinensis Radix; intimal hyperplasia; network pharmacology; target
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Table 1 Information of AR-ASR candidate active
ingredients

FRiR ZRIEZL N OB/% DL
MOLO000211 mairin 55.38 0.78
MOL000239 jaranol 50.83 0.29
MOLO000296 hederagenin 36.91 0.75
MOLO000354 isorhamnetin 49.60 0.31
MOLO000387 bifendate 31.10 0.67
MOLO000392 formononetin 69.67 0.21
MOLO000398 isoflavanone 109.99 0.30
MOLO000417 calycosin 47.75 0.24
MOLO000422 kaempferol 41.88 0.24
MOLO000098 quercetin 46.43 0.28
MOLO000407 astragaloside IV 22.50 0.15
MOLO000401 astragaloside I 46.79 0.11
MOLO000403 astragaloside 11 46.06 0.13
MOLO000405 astragaloside I1I 31.83 0.10

MOLO000418 3'-hydroxy-4'-methoxyisoflavone- 10.05 0.81
7-O-beta-D-glucoside

MOLO000358 beta-sitosterol 36.91 0.75
MOLO000449 stigmasterol 43.83 0.76
MOLO011782 ligustilide 23.50 0.07
MOLO000360 ferulic acid 39.56 0.06

MOLO008252 senkyunolide 68.28 0.07
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Table 2 Common targets of drugs and diseases
9T HHE = Uniprot ID
1 Epidermal growth factor receptor EGFR P00533
2 Serum albumin ALB P02768
3 Threonine-protein kinase AKT1 P31749
4 Mitogen-activated protein kinase 1 MAPK1 P28482
5 Proto-oncogene tyrosine-protein kinase Src SRC P12931
6 Transforming protein RhoA RHOA P61586
7 Estrogen receptor, ER ESR1 P03372
8 Mitogen-activated protein kinase 8 MAPKS P45983
9 Mitogen-activated protein kinase 14 MAPK14 Q16539
10 Caspase-3 CASP3 P42574
11 Vascular endothelial growth factor receptor 2 KDR P35968
12 Androgen receptor AR P10275
13 Progesterone receptor, PR PGR P06401
14 Insulin-like growth factor 1 receptor IGFIR P08069
15 Bone morphogenetic protein 2 BMP2 P12643
16 Nitric oxide synthase, endothelial NOS3 P29474
17 Tyrosine-protein phosphatase non-receptor type 11 PTPN11 Q06124
18 Urokinase-type plasminogen activator PLAU P00749
19 Poly [ADP-ribose] polymerase 1 PARP1 P09874
20 Hepatocyte growth factor receptor MET P08581
21 Estrogen receptor beta ESR2 Q92731
22 Stromelysin-1 MMP3 P08254
23 Collagenase 3 MMP13 P45452
24 cAMP-dependent protein kinase catalytic subunit alpha PRKACA P17612
25 Cytochrome P450 19A1 CYP19A1 P11511
26 Calmodulin-1 CALMI1 PODP23
27 Peroxisome proliferator-activated receptor gamma PPARG P37231
28 Prothrombin F2 P00734
29 Fibroblast growth factor receptor 1 FGFRI1 P11362
30 TGF-beta receptor type-1 TGFBR1 P36897
31 Phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit gamma isoform PIK3CG P48736
32 Cyclin-dependent kinase 2 CDK2 P24941
33 Tyrosine-protein kinase JAK3 JAK3 P52333
34 Sex hormone-binding globulin SHBG P04278
35 TGF-beta receptor type-2 TGFBR2 P37173
36 Alpha-1-antitrypsin SERPINA1 P01009
37 Thymidine phosphorylase TYMP P19971
38 ADP-ribosyl cyclase/cyclic ADP-ribose hydrolase 2 BST1 Q10588
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Table 3 Results of target pathway enrichment
%5 itk LR H PH
hsa05205 Proteoglycans in cancer 15 3.22X1071
hsa04010 MAPK signaling pathway 13 2.31X1071°
hsa04014 Ras signaling pathway 12 2.13X1071°
hsa04926 Relaxin signaling pathway 11 6.21X107"12
hsa04015 Rap1 signaling pathway 11 1.24X107°
hsa04151 PI3K-Akt signaling pathway 11 2.80X 1077
hsa01522 Endocrine resistance 10 1.07X 107"
hsa04915 Estrogen signaling pathway 10 3.36X1071°
hsa05161 Hepatitis B 10 1.63X 107
hsa04520 Adherens junction 9 1.79X 101
hsa05215 Prostate cancer 9 3.17X10710
hsa04611 Platelet activation 9 2.90X107°
hsa04068 FoxO signaling pathway 9 4.72X107°
hsa04510 Focal adhesion 9 1.81X107
hsa05163 Human cytomegalovirus infection 9 5.15X1077
hsa05210 Colorectal cancer 8 3.40X107°
hsa04914 Progesterone-mediated oocyte maturation 8 1.05X10°8
hsa04933 AGE-RAGE signaling pathway in diabetic complications 8 1.14X10°8
hsa04625 C-type lectin receptor signaling pathway 8 1.56X10°8
hsa04114 Oocyte meiosis 8 8.01x107®
hsa05418 Fluid shear stress and atherosclerosis 8 1.52X107
hsa05224 Breast cancer 8 2.35X107
hsa04921 Oxytocin signaling pathway 8 3.20X1077
hsa05152 Tuberculosis 8 1.06X107¢
hsa05167 Kaposi sarcoma-associated herpesvirus infection 8 1.42X10°°
hsa05166 Human T-cell leukemia virus 1 infection 8 4.83X107°°
hsa04917 Prolactin signaling pathway 7 2.18X10°8
hsa05120 Epithelial cell signaling in Helicobacter pylori infection 7 2.18X10°8
hsa01521 EGFR tyrosine kinase inhibitor resistance 7 5.12X10°8
hsa04912 GnRH signaling pathway 7 1.60X1077
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