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Based on network pharmacology to explore mechanism of Astragali Radix in
stroke-related Sarcopenia
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Abstract: Objective To study the multi-components and multi-targets of Astragali Radix membranaceus by using the method of
network pharmacology, and to analyze the targets and related pathways of Astragali Radix in stroke-related myosis. Methods The
active compounds of Astragali Radix were collected by TCMSP database and screened. Swiss Target Prediction database was used to
predict the target of active compounds, and GeneCards database was used to predict the target of stroke-related myosis. The common
target PPI network is constructed by using String database and Cytoscape software Network analyzer function. DAVID database and
Cytoscape software were used to analyze the enrichment of GO and KEGG. Results Tatolly 20 active compounds of Astragali
Radix, 616 targets, 136 targets of stroke-related myosis were selected, and 25 interactive targets were intersected, among which
AKTI, IL-6, TNF, IGFIR, ESR1 and other proteins had the most obvious interaction. It is mainly in the biological processes of
steroid binding, zinc ion binding, protein serine / threonine kinase activity, estrogen receptor activity, insulin and energy metabolism
in cell matrix. Insulin resistance, HIF-1 signaling pathway, TNF signaling pathway and other pathways play a role in stroke-related
myosis. Conclusion Astragali Radix embodies the characteristics of multi-component, multi-target and multi-pathway in stroke-
related myosis. It may target the treatment and prevention of stroke-related myosis by regulating the role of IRS-1/PI3K/AKT2/
mTOR signaling pathway in energy reward disorder under the influence of insulin resistance pathway.
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Table 1 Basic information of Astragali Radix membranaceus candidate compounds
WEYI% AR VELR OB/% DL | (&% AR VELR OB/% DL
MOLO000296 hederagenin 36.91 0.75||MOL000392 formononetin 69.67 0.21
MOL000033 (35,8S,9S5,10R,13R,14S,17R)-10, 36.23 0.78 |MOL000398 isoflavanone 109.99 0.3
13-dimethyl-17-[ (2R, 55)-5-propan-
2-yloctan-2-y11-2,3,4,7,8,9,11,12,
14,15,16,17-dodecahydro-1H-
cyclopenta[ a Jphenanthren-3-ol
MOLO000354 isorhamnetin 49.6  0.31 |[MOLO000417 calycosin 47.75 0.24
MOLO000371 3,9-di-O-methylnissolin 53.74 0.48 || MOL000422 kaempferol 41.88 0.24
MOLO000374 5'-hydroxyiso-muronulatol-2',5'-di-O- 41.72 0.69 | MOL000433 fatty acids 68.96 0.71
glucoside
MOLO000378 7-O-methylisomucronulatol 74.69 0.3 |[MOL000438 GR-3-2-hydroxy-34- 67.67 0.26
dimethoxyphenylchroman-7-ol
MOLO000379 9, 10-dimethoxypterocarpan-3-O-B-D- 36.74 0.92 | MOL000439 isomucronulatol-7,2'-di-O- 49.28 0.62
glucoside glucosiole
MOL000380 (6aR,11aR)-9,10-dimethoxy-6a,1la- 64.26 0.42||MOL000442 1,7-Dihydroxy-3,9- 39.05 0.48
dihydro-6H-benzofurano[ 3,2-c] dimethoxy pterocarpene
chromen-3-ol
MOLO000387 bifendate 31.1  0.67 | MOL000098 quercetin 46.43 0.28
MR S . 81T GeneCards £ 4 e £
B WO TI A A SE PELAE HOHE A, 79 21 1364 Disease

A HRURH DA LD R B R

| H Bioinformatics Gent H{ A2 48 5 15 3 1< i P
&5 2 rh A M LA RE AZ LBE A, A8 FLEE A 25
A AFEE R E L, Bk B S LR 2,
23 XEHSEAPPINEZAE

FJ i String # 5 FE J% Cytoscape 3.7.1 F A %) &8
BB SR L EAT AR LA A PPN 2% 43 4T, 5 H PPIIM
K. ATTHMMEER, HE 1<Degreefi <6 K
W 0 s 7<Degree fH <12 N #E th; 13<Degree (<19 4
21, AR P Degree B 1% € 15 53 K/, Degree {H B
K, RUBRK , 117 Combine score fBL K , 1 25 5 5 8%
FL, WK 2. % 3.

11

B1 HEREELAMSFEREXEIMER AT RE
Fig.1 Wayne map of interaction target between Astragali
Radix active compounds and stroke-related sarcopenia
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Table 2 Interaction target of Astragali Radix active compounds and stroke related sarcopenia
i 5 AL R 9 FEAR 9 5 iy 9 5 HL R T AL R
1 VDR 6 PIK3CG 11 MAPKI10 16 FABP4 21 IGFBP3
2 ACE 7 L2 12 HSF1 17 AKTI1 22 AR
3 MC4R 8 IGFBP1 13 CA3 18 ACLY 23 ESR2
4 MMP3 9 BDKRB2 14 MTOR 19 ESR1 24 IL6
5 TTR 10 IGFIR 15 TNF 20 HSD11B1 25 RPS6KBI1
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Fig.2 PPI network of interaction target protein
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Table 3 degree value of cross target protein
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Table 4 BP results of CO target GO enrichment
bk HEH —lgP
Xof Ji & 2R 1R RONE MC4R .MTOR.IGFBP3 3.054 264
OHE T A R AR AR IL6.TNF 2.093 157
RNA RAM G2 %M IE#MY  VDR.AR.TNF.HSF1.1L2 1.975 209
RNA EGHE B8 FRRMIERT  ARMTOR 1.917 906
YT IR B R A R 2 A IGFBP1.IGFBP3 1.793 807
Bk VDR.AR.ESR1.ESR2 1.700 122
TOR {5 5 i % RPS6KB1.MTOR 1.656 763
T AR.ACE.HSF1 1.636 802
—AME VG OIS TR BIATT  TNF.ESRI 1.553 286
ATHAM K E RPS6KB1.MTOR 1.523 742
K E B RN T G TR VDR.AR 1.496 132
EAHMEEBE TS TNF.RPS6KB1 1.323 388
Ty AR IR T TNF.IL2 1.306 077
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Table 5 CC results of CO target GO enrichment
JH e —lgP
N EE Joit TTR.ACE.IL6.TNF.IGFBP1.IGFBP3.IL2 2.638 614

®6 HEMAGOEEMFER
Table 6 MF results of CO target GO enrichment

T B —lgP

el iy AR.ESRI.ESR2 3.121 395
BT VDR.AR.ACE.ESR1.CA3.ESR2.MMP3 2.229 535
AR 2 R R/ = R B AKT1.PIK3CG.RPS6KB1.MTOR 2.181 102
30 U T U ESR1.ESR2 1.965 911
JoE B FAE AR N4 & IGFBP1.IGFBP3 1.887 182
Jo B BRI T 1455 IGFBP1.IGFBP3 1.887 182
ATP 4545 AKTI1.PIK3CG.IGFIR.ACLY .RPS6KB1.MAPK10.MTOR 1.770 156
JE AR R DNA &5 & VDR.AR.ESRI.ESR2 1.686 526
i PR 10 IL-6.TNF.IL-2 1.572 095

®7 KEGGERESESMER
Table 7 enrichment analysis results of KEGG pathway

JE HE A —lgP

A S HE U (RPN H) AKTI1.PIK3CG.ACE.IL-6 . TNF.MAPK10.IL-2 6.169 309
7 AKTI1.PIK3CG.IL-6.TNF.RPS6KB1.MAPK10.MTOR 6.051 79

HIF-115 538 % AKT1.PIK3CG.IGFIR.IL-6.RPS6KB1.MTOR 4.997 51

TNF 15 51 % AKT1.PIK3CG.IL6-TNF.MAPK10.MMP3 4.769 294
S EA AKTI1.PIK3CG.IGFIR.TNF.ESR1.RPS6KB1.MTOR 4717 338
mTOR 15 518 % AKT1.PIK3CG.TNF.RPS6KB1.MTOR 4.556 556
RS TR AKT1.PIK3CG.ESR1.ESR2.MAPK10 4.333 602
JERE(S S IE R AKT1.PIK3CG.IGFIR.AR.IL-6 .BDKRB2.MAPK10.MTOR 3.929 725
il 371 Fi e AKT1.PIK3CG.IGFIR.\AR.MTOR 3.902 026
ErbB 15 5 18 i AKT1.PIK3CG.RPS6KB1,MAPK10.MTOR 3.902 026
Jeet i P IR AR i AKTI, PIK3CG.RPS6KB1.MAPK10.MTOR 3.679 487
Toll F: 52 /K45 = 3d AKT1.PIK3CG.IL6.TNF.MAPK10 3.611 788
PI3K-AKkt {5 5 i AKT1.PIK3CG.IGFIR.IL6.RPS6KB1.MTOR .IL-2 3.414 348
AMPK {5 5@ AKT1.PIK3CG.IGFIR.RPS6KB1.MTOR 3.367 084
11 B0 PR PIK3CG.TNF.MAPK10.MTOR 3.344 938
SR I AKT1.PIK3CG.RPS6KB1.MTOR 3.220 222
JBk By 2 A5 T R AKTI1.PIK3CG.RPS6KB1.MAPK10.MTOR 3.180 886
FoxO {5 5l % AKT1.PIK3CG.IGFIR.IL6.MAPK10 3.156 056
i AKTI1.PIK3CG-.IGFIR.MTOR 3.064 75

Fc epsilon RI{5 518 % AKTI1.PIK3CG.TNF.MAPK10 3.023 789

Toll KEAZ 1A% 5 8 % . PI3K-Akt {5 Sl . AMPK {5 3 I . FoxO {5 5 8 # . i Jii )& - Fc epsilon RI {5 5
SIEER IR SRR O R B KRS EEK.
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Fig. 3 Visualization results of interactive target GO and KEGG
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