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Mechanism of anti-fatigue of Astragali Radix based on network pharmacology
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Abstract: Objective To explore the anti-fatigue mechanism of Astragali Radix based on network pharmacology. Methods The
main active ingredients of Astragali Radix were obtained by TCMSP and the results of our previous work. GeneCards and OMIM were
used to predict and screen the therapeutic targets of Astragali Radix. The Cytoscape 3.6.0 software was used to construct the active
components-targets network of Astragali Radix. The protein interactions network was constructed using the String database and
Cytoscape software. The GO and KEGG pathways involved in the targets were analyzed by using DAVID database. Results The

results showed that 11 active components including six flavonoids (calycosin-7-O-B-D-glucoside, calycosin, ononin, formononetin,
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7,2'-dihydroxy-3,4-dimethoxyisoflavan, 3-hydroxy-9,10-dimethoxypterocarpan), four saponins (astragaloside I, II, III, IV) and

sucrose and 76 targets of Astragali Radix were involved. The network analysis results showed that the process of nitric oxide

biosynthesis, hydrogen peroxide reaction, positive regulation on brown adipocyte differentiation, and active oxygen metabolism were
mainly involved by adjusting the cancer, FoxO, PI3K-Akt, HIF-1, VEGF, MAPK and other signaling pathways to exert its antifatigue

effect. Conclusion This study reflects the characteristics of multi-components, multi-targets, and multi-pathways of Astragali Radix,

which provides new ideas and clues for further research on the mechanism of anti-fatigue effects of Astragali Radix.

Key words: Astragali Radix; anti-fatigue; network pharmacology; molecular mechanism; signaling pathway
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Table 1 Chemical compounds in Astragali Radix
e e prt WOT ey PERR gy b gt
i (mg-g™)
I HifeF Cononin) CoHnOs 430409  486-62-4 0.152 1152 078 11 011582097
2 ffEE (formononetin) CiHi0s 268268  485-72-3 — 69.67 021 14 0.18153797
3 ERRHEWHERE (calycosin-7-0-B-D-glicoside)  CnHnOw 446408 20633-67-4 0692 549 081 17 0.18406497
4 FEFEE (calycosin) CieHOs  284.267  20575-579  0.043 4775 024 10 0.054 56423
5 S#EBt (7,2-dihydroxy-3,4-dimethoxyisoflavan) Ci7Hi50s 302.320  52250-35-8  0.007 456 027 19 0.21845166
6 M5t (3-hydroxy-9,10-dimethoxypterocarpan) CiHi0s 300310  73340-41-7  0.186 6426 042 14 012218242
7 HEEHI (astragaloside ) CsHnO6  869.055  84680-75-1 0552 4679 0.1 19 012590490
8 FIEH I (astragaloside I CoHnOis 827018  84676-89-1 0254 4606  0.13 15 0.079425 64
9 FEEH I (astragaloside 111 CyHesOs 784981  84687-42-3 0665 3183 010 22 0.23277663
10 HEEH IV (astragaloside IV) CyHesOrs 784981  84687-43-4 1317 2250 015 16 0.09973547
11 R (sucrose) CiHnOn 342300 57-50-1 — 717 023 9 0.097019 74

OB-FIRAM A B DL-JZ514:
OB-oral bioavailability; DL-drug likeness
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Table 2 Information of potential anti-fatigue targets from Astragali Radix

ETRe] H Uniprot B ARt | HS 5 Uniprot £ i Gl ES
1 ACHE P22303 4 0.009 38961 39 INS P01308 2 0.002 238 32
2 ALK Q9UM73 2 0.00192728 40 INSR P06213 1 0
3 ANXAS P0O8758 4 0.02007992 41 ISCU QI9HIK1 1 0
4 B2M P61769 1 0 42 IYD Q6PHWO 4 0.013 35212
5 BMPR2 Q13873 1 0 43 LDHA P00338 1 0
6 BTK Q06187 2 0.005473 08 44 MAPK14 Q16539 1 0
7 C3 P01024 2 0.01038291 45 MB P02144 5 0.019 160 66
8 CACNB4 000305 1 0 46 MMP2 P08253 8 0.102 200 19
9 CAT P04040 6 0.047 729 21 47 MOG Q16653 3 0.008 120 52

10 CDIA P06126 3 0.01246163 48 MUC1 P15941 4 0.006 591 04
11 CDKNI1B P46527 1 0 49 NCAM1 P13591 1 0
12 CHKB Q9Y259 5 0.067 450 88 50 NOS2 P35228 1 0
13 DNMT1 P26358 2 0.002 792 66 51 NOS3 P29474 1 0
14 DRD2 Pl14416 1 0 52 NR3C2 P08235 3 0.003 809 36
15 DSP P15924 1 0 53 PARP1 P09874 3 0.011 959 17
16 ERBB2 Q96RT1 1 0 54 PDE4A P27815 2 0.000 710 00
17 ERCC4 Q92889 2 0.003 18353 55 PGM1 P36871 2 0.003 183 53
18 ESR1 P03372 4 0.051995 34 56 PNPO QINVS9 4 0.013 724 47
19 F2 P00734 3 0.001 87702 57 POT1 QINUXS 1 0
20 F5 P12259 2 0.01038291 58 PPARG P37231 1 0
21 FCGR2A P12318 1 0 59 PRKACA P17612 1 0
22 FGFR2 P21802 1 0 60 PTGSI1 P23219 1 0
23 GADI1 Q99259 2 0.0021639 61 PTGS2 P35354 1 0
24 GCHI1 P30793 1 0 62 PYGM P11217 3 0.018 342 23
25 GSTP1 P09211 1 0 63 S100B P04271 1 0
26 GZMB P10144 1 0 64 SCNS5SA Q14524 1 0
27 HBAI1 P69905 4 0.006 591 04 65 SCNNI1B P51168 1 0
28 HBA2 P69905 1 0 66 SCNNI1G P51170 4 0.006 591 04
29 HBB P68871 3 0.003 809 36 67 SDHA P31040 1 0
30 HEXA P06865 1 0 68 SERPINC1 P01008 1 0
31 HLA-DRBI1 P0O1911 2 0.020 960 89 69 SOD2 P04179 2 0.002 792 66
32 HMOX1 P09601 1 0 70 STATSA P42229 1 0
33 HSP90AA1 P07900 2 0.005209 13 71 TARDBP Q13148 2 0.015 465 57
34 IDH1 075874 3 0.03535801 72 TP53 P04637 6 0.057 967 21
35 IGFIR P08069 1 0 73 TRIM21 P19474 3 0.035433 00
36 IGHG1 P0O1857 4 0.03196951 74 TTR P02766 1 0
37 IL10 P22301 2 0.018 094 38 75 VCP P55072 7 0.058 656 38
38 IL3 P08700 1 0 76 VDR P11473 2 0.002 238 32
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Table 3 Key target of anti-fatigue effect of Astragali Radix and its topological properties

I HH AR B oot hokiEE
TP53 tumor protein p53 transcription factor 40 0.170 574 0.673 076
INS insulin null 39 0.180 655 0.679 611
IL10 nterleukin 10 signaling molecule 28 0.085 877 0.603 448
F2 coagulation factor II, thrombin Protease. hydrolase 25 0.061 820 0.583333
ESR1 estrogen receptor 1 transcription factor. receptor. nucleic acid binding 24 0.044 828 0.560 000
HSP90AA1  heat shock protein 90 alpha family class A chaperone 24 0.098 027 0.573 770

member 1
NOS3 nitric oxide synthase 3 null 24 0.056 097 0.573 770
PTGS2 prostaglandin-endoperoxide synthase 2 oxidoreductase 24 0.028 184 0.564 516
ANXAS annexin A5 null 22 0.020 479 0.569 105
CAT catalase oxidoreductase 22 0.032 151 0.555 555
MAPK 14 mitogen-activated protein kinase 14 Transferase. kinase 19 0.004 305 0.534 351
ERBB2 erb-b2 receptor tyrosine kinase 2 null 18 0.014 903 0.551 181
PPARG peroxisome proliferator activated receptor transcription factor. receptor. nucleic acid binding 18 0.006 760 0.526 316
gamma
HBA1 hemoglobin subunit alpha 1 transfer/carrier protein 16 0.040 562 0.530303
SOD2 superoxide dismutase 2 oxidoreductase 16 0.012 881 0.510 949
p2M beta-2-microglobulin defense/immunity protein 15 0.054 458 0.510 949
HMOX1 heme oxygenase 1 oxidoreductase 15 0.014 738 0.526 316
NCAM1 neural cell adhesion molecule 1 cell adhesion molecule. phosphatase. hydrolase. 15 0.042 386 0.514 706
defense/immunity protein; receptor
NOS2 nitric oxide synthase 2 null 15 0.008 583 0.526 316
PARPI poly(ADP-ribose) polymerase 1 ligase. nucleic acid binding 15 0.012 362 0.518 519
STATSA signal transducer and activator of transcription factor. nucleic acid binding 15 0.007 264 0.503 597

transcription SA
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Fig. 4 Enriched gene ontology terms for BP of potential anti-fatigue targets from main active ingredients of Astragali Radix
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Fig. 5 MF enrichment analysis of potential anti-fatigue

targets from main active ingredients of Astragali Radix
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Fig. 6 CC enrichment analysis of potential anti-fatigue
targets from active ingredients of Astragali Radix
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Fig. 7 KEGG pathway of anti-fatigue targets of Astragali
Radix
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Fig. 8 Anti-fatigue pathway of Astragali Radix
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