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Network pharmacological study on Astragalus Rhizoma-Chuanxiong drug pair
in treatment of stroke
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Luohe Central Hospital, Luohe 462300, China

Abstract: Objective To investigate the mechanism of Astragalus Rhizoma-Chuanxiong in treatment of stroke. Methods The
effective components and related target protein of Astragalus Rhizoma and Chuanxiong were screened by multiple databases and
literature research. The effective compound - target protein visual network was established by using Cytoscape software, topology
analysis was also performed. The targets related to stroke were found through CTD online analysis platform. The protein-protein
interaction (PPI) network of targets related to compound and stroke were constructed and analyzed by STRING database. The two
PPI networks were merged to acquire the core target, and KEGG pathway enrichment of target protein coding gene was analyzed by
using Cytoscape software. Results A total of 49 kinds of effective compounds, 272 target proteins,39 core target proteins, and 10
enrichment pathways were selected. The target protein coding gene was rich in TNF signaling pathway, IL-17 signaling pathway,
relaxin signaling pathway, NF-kappa B signaling pathway, HIF-1 signaling pathway, C-type lectin receptor signaling pathway, Toll-
like receptor signaling pathway, NOD-like re ceptor signaling pathway, VEGF signaling pathway, p53 signaling pathway.
Conclusion Quercetin and kaempferol of Astragalus Rhizoma and Chuanxiong play an effect on treatment of stroke through TNF
signaling pathway, IL-17 signaling pathway and other signaling pathways.
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Table 1 Information for candidate compounds of Astragalus Rhizoma - Chuanxiong

9 5 =2 OB/% DL
M1 (9Z,1272)-octadeca-9, 12-dienoic acid 41.9 0.14
M2 Mairin 55.38 0.78
M3  Jaranol 50.83 0.29
M4 hederagenin 36.91 0.75
M5  (35,85,95,10R,13R,14S,17R)-10, 13-dimethyl-17-[ (2R, 55)-5-propan-2-yloctan-2-y1]-2,3,4,7,8, 36.23 0.78

9,11,12,14,15,16, 17-dodecahydro-1H-cyclopental a Jphenanthren-3-ol
M6 isorhamnetin 49.6 0.31
M7 3,9-di-O-methylnissolin 53.74 0.48
M8 7-O-methylisomucronulatol 74.69 0.30
M9 9,10-dimethoxypterocarpan-3-O-p-D-glucoside 36.74 0.92

M10 (6aR,11aR)-9,10-dimethoxy-6a, 11a-dihydro-6H-benzofurano[ 3 ,2-c Jchromen-3-ol 64.26 0.42
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(8k1)

9 5 =2 OB/% DL
M11 13-hydroxy-9,11-octadecadienoic acid 35.6 0.17
M12 Bifendate 31.1 0.67
M13 formononetin 69.67 0.21
M14 Calycosin 47.75 0.24
M15 kaempferol 41.88 0.24
M16 linolenic acid 45.01 0.15
M17 7-O-methylisomucronulatol 74.69 0.3
M18 (Z)-1-(2,4-dihydroxyphenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one 87.51 0.15
M19 isomucronulatol-7,2'-di-O-glucosiole 49.28 0.62
M20 1,7-Dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48
M21 quercetin 46.43 0.28
M22 Globulol 85.51 0.12
M23 Cedrene 51.14 0.11
M24 Mandenol 42 0.19
M25 Exceparl M-OL 31.9 0.16
M26 METHYL LINOLEATE 41.93 0.17
M27 (—)-Aromadendrene 55.74 0.1
M28 (+)-ALPHA-FUNEBRENE 52.87 0.1
M29 betea-CUBEBENE 32.16 0.11
M30 Myricanone 40.6 0.51
M31 Perlolyrine 65.95 0.27
M32 1-Acetyl-beta-carboline 67.12 0.13
M33 1H-Cycloprop(e)azulen-7-ol, decahydro-1,1,7-trimethyl-4-methylene-, (1aR-(laalpha,4aalpha, 82.33 0.12

7beta, 7abeta, 7balpha) )-
M34 wallichilide 42.31 0.71
M35 Aromadendrene oxide 2 65.1 0.14
M36 sitosterol 36.91 0.75
M37 oleic acid 33.13 0.14
M38 Isoledene 49.01 0.1
M39 ligustrazine 20.01 0.03
M40 ferulic acid 39.56 0.06
M41 Ligustilide 235 0.07
M42 senkyunolide-I 46.8 0.08
M43 astragaloside A 17.74 0.15
M44 betaine 24.8 0.55
M45 calycosin 47.75 0.24
M46 3-carene 452 0.04
M47 neryl acetate 25.94 0.04
M48 1-phenyl-1-pentanone 42.58 0.03
M49 lupeol 12.12 0.78
22 ROESWEEES ST B SCE R EAE N 136, UL K Z 4 A W E

By BE R R WL L, M A 321 AT 2 AN HR R R LR R
A, FHoA 49 AN CIE D L 272 AN EE S CAMD BEAE N 149, 61,46, AR R B AT M 4% it
1785 i LR, W A KNS HFE A (degree)  EEAEM, B WM TR LRy -ZH AR
BIEW. MRS RER, ZME P BEAERRS.
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Fig.1 Network diagram of the compound-targets of Astragalus Rhizome-Chuanxiong drug pair
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Fig.2 PPI network of target proteins related to stroke
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Table 2 Target information for Astragalus Rhizoma - Chuanxiong and stroke

WEH I Xt RLFE 5 H R HH
®WE)IIE  PTGS1.PTGS2.RXRA.NCOA2.LYZ.cobT.SLC6A2.GABRA2.GABRAI.TRPM1.CHRMI, 272

CHRM2.GABRAG6.PGR.NOS2.AR.SCN5A.ESR2.DPP4.HSP90B.CDK2.CHEK1.PRSSI1.
CALM.CHRM3.GABRA3.ADRA1B.GRIA2.GABRA5.ADH1B.ADH1C.PDE3A.ESR1.
PPARG.MAPK14.GSK3B.PIK3CG.CCNA2.PYGM.PPARD.AKR1B1.NCOA1.F7.F2.NOS3.
ACHE.MAOB.RELA.XDH.NCF1.OLR1.ADRB1.HTR3AADRA2C.ADRB2.ADRAID.
OPRM1.DRD1.KCNA2.CHRMS.CHRM4.0PRD1.HTR2A .ADRA1A.SLC6A3.SLC6A4.RXRB.
KCNMA1.TOP2A.KDR.MET.PKIA.BQ8482 111389.JUN.IL4.SIRT1.MT-ND6.HSD3B2.
HSD3B1.IKBKB.AKT1.BCL2.BAX.TNF.AHSA1.CASP3.MAPK8 .MMP1.STAT1.CDKI1.
HMOX1.CYP3A4.CYPIA2.CYP1A1.ICAM1.SELE.VCAMI1.NR112.CYP1B1.ALOX5.HAS2.
GSTP1.AHR.PSMD3.SLC2A4.NR1I3.INSR.DIO1.PPP3CA.GSTM1.GSTM2.AKR1C3.SLPI.
RXRG.PCNA.ALB.MYC.HNF4A.UCP2.HNF1A.ACTB.TRIM26.CA2.MMP3.EGFR.VEGFA.
CCND1.BCL2L1.FOS.CDKNI1A.EIF6.CASP9.PLAU.MMP2 .MMP9.MAPK1.IL10.EGF.RB1.
IL6.TP53.ELK1.NFKBIA.POR.ODC1.CASP8.TOP1.RAF1.SODI1.PRKCA.HIF1A.RUNXITI.
HSPAS5.ERBB2.ACACA.CAVI1.F3.GJAI.ILIB.CCL2.PTGER3.CXCL8.PRKCD.BIRCS.
DUOX2.HSPB1.TGFB1.SULT1E1.MGAM.IL2.CCNB1.PLAT.THBD.SERPINE1.IFNG.PTEN.
ILTIA-MPO.ABCG2.NFE2L2.NQO1.PARP1.COL3A1.gyrB.CXCL11.CXCL2.DCAF5.CHEK2.
CLDN4.PPARA.HSF1.CRP.CXCL10.CHUK.SPP1.RUNX2.RASSF1.E2F1.E2F2.ACPP.
CTSD.IGFBP3.IGF2.CD40LG.IRF1.ERBB3.PON1.PCOLCE.NPEPPS.HK2.NKX3-1.RASAI.
CHRNA2.KCNH2.LTA4H.NR3C2.NR3C1.ADH1A.PRSS3.CAT.TEP1.EDNI1.LPL.GAP43.
BDNF.HMGCR.INS.PLG.FABP1.RBP2.GCG.ENPEP.SOAT1.CCK.CITEDI.NTRK2.PDX1.
SLC2A1.PAM.SCD.UCP3.CETP.PYY.DNPEP.TBXAS1.ITGA2B.ADRA2A .MAOA.CTRB1.
ADRA2B.ATP2A2 .NFKBIB.SOD2.BCSIL.PLN.ABAT.GLRA1.GOT1.BCHE.GOT2.GATM.
TPI1.ME2.NOS1.GRIA1.CDC25B.CHRNA7.CDC25C.APAF1.PLK1.SFN.CRAT
TNF.IL6.TGFB1.IL1B.ICAM1.NOS2.F2.PTGS2.EDN1.SOD1.ACE.MMP9.EDNRA .NOS3. 116
SOD2.PLAU.APOA1.IL1RN.ITGB3.CXCL2.SIRT1.HBA1.PLA2G7.NPY.MMP12.FOS.
SMOX.VKORCI1.IRFI1.CDK6.VDR.ATF3.STAT3.ITGAV.FGA.F5.CYBB.PDE4D .MTHFR.
KCNK3.CXCR3.FGF21.IGF1.C3.SH3PXD2A .TBX3.ZCCHC14.SERPINHI1.PLD1.ADHIB.
IL6ST.JUNB.ALOXS5AP.ALOX5.WNT2B.CASZ1.XDH.ITGA2B.PRKCH.ANK2.SH2B3.
PAOX.RGS7.FOXF2.HSPD1.TSPAN2.TNFAIP6.CCL7.LPA.PTI.IL11.NKX2-5.PITX2.
PDE3A.IL6RA.LRCHI1.CXCR2.HDAC9.FSHB.ZFHX3.IL22.ABO.GABRA6.S100A5.PLAT.
ALB.CCL2.UCP2.PRKAA2.FGF2.SPHK2.ADORA1.NGF.HTR4.GPR17.CASP3.BAX.BCL2.
VEGFA .HMOX1.BCL2L1.CASP§.MMP2.POMC.MMP3.S100B.FLT1.KDR.COL4A2.
COL4A1.SERPINC1.SPP1.NPPB.F7.HMOX2.CNTF
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Table 3 Core target information
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GABRA6.ADHIB.XDH.UCP2.NOS2.F7. 39

HMOX1.PLAT.SPP1.ICAM1.CCL2.IRF1.SIRT1.
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Table 4 KEGG enrichment pathway sorted by P value

and number of enrichment genes
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IL-171% 5@ % 11.00 1.09x10™
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HIF-1 {55 8 % 7.00 9.86x10°
Toll FE A5 5 18 6.00 1.63x10°
(ORIt & 5 LR N RSPl 6.00 1.63x10°
NOD #5718 % 7.00 2.17x10™
VEGF 5 5 i % 4.00 1.76x10*
p33 18 5@ % 4.00 3.03x10*
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