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To explore the mechanism of Astragali Radix in treatment of pulmonary
tuberculosis based on network pharmacology
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Abstract: Obtective To investigate the pharmacology mechanism of Astragali Radix for pulmonary tuberculosis based on network
pharmacology. Methods The TCMSP database was used to screen the active ingredients of Astragali Radix and their targets, the
GeneCard database was used to screen the pulmonary tuberculosis targets and obtain the intersecting targets, the STRING database
was used to construct the target protein interaction network, the intersecting targets were subjected to GO and KEGG enrichment
analysis. Results Twenty active components of Astragali Radix were screened, the active ingredients mainly include quercetin,
isorhamnetin, and isoflavone, and their relevant targets for the treatment of pulmonary tuberculosis were TNF, RELA, 1L-6, AKT1,
MAPK1, MAPK14, IL-1B, MAPKS, IL-10, IFNG, STAT1, etc. The results of KEGG analysis indicated that Astragali Radix may
interfere with the Toll-like receptor signaling pathway, tuberculosis pathway, T-cell receptor signaling pathway and TNF signaling
pathway to play a role in treatment of pulmonary tuberculosis. Conclusion Astragali Radix has multi-component-multi-target-multi-
pathway characteristics in the treatment of pulmonary tuberculosis, mostly related to inflammation and immune mechanism, which
provides scientific basis for experimental research and rational clinical use of astragalus.
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Table 1 Active ingredients of Astragali Radix
Ayt EHE R OB/% DL
MOL000211 mairin 55.38 0.78
MOL000239 jaranol 50.83 0.29
MOLO000296 hederagenin 36.91 0.75
MOL000033 (3S,8S,95,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2-yl]- 36.23 0.78
2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-ol
MOL000354 isorhamnetin 49.60 0.31
MOL000371 3,9-di-O-methylnissolin 53.74 0.48
MOLO000374 5'-hydroxyiso-muronulatol-2',5'-di-O-glucoside 41.72 0.69
MOL000378 7-O-methylisomucronulatol 74.69 0.30
MOLO000379 9,10-dimethoxypterocarpan-3-O-B-D-glucoside 36.74 0.92
MOL000380 (6aR,11aR)-9,10-dimethoxy-6a,11a-dihydro-6H-benzofurano[3,2-c]chromen-3-ol 64.26 0.42
MOL000387 bifendate 31.10 0.67
MOL000392 formononetin 69.67 0.21
MOL000398 isoflavanone 109.99 0.30
MOLO000417 calycosin 47.75 0.24
MOL000422 kaempferol 41.88 0.24
MOL000433 FA 68.96 0.71
MOL000438 (3R)-3-(2-hydroxy-3,4-dimethoxyphenyl)chroman-7-ol 67.67 0.26
MOL000439 isomucronulatol-7,2'-di-O-glucosiole 49.28 0.62
MOL000442 1,7-dihydroxy-3,9-dimethoxy pterocarpene 39.05 0.48
MOL000098 quercetin 46.43 0.28
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Fig. 1 Venn diagram of Astragali Radix and pulmonary
tuberculosis targets
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Table 2 Key targets of Astragali Radix in treatment of
pulmonary tuberculosis

] #F  Uiport ID| FF5 FH Uiport ID
1 NOS2 P35228 43 CDKN1A P38936
2 DPP4 pP27487 44 EIF6 P56537
3 GABRA2 P47869 45 MMP2 P08253
4 GABRA1 P14867 46 MMP9 P14780
5 PPARG P37231 47 MAPK1 pP28482
6 MAPK14 Q16539 48 1L-10 P22301
7 CCNA2 P20248 49 EGF P01133
8 PPARD Q03181 50 IL-6 P05231
9 NOS3 P29474 51 TP53 P04637

10 ACHE P22303 52 POR P16435
11 RELA Q04206 53 CASP8 Q14790
12 XDH P47989 54 TOP1 P11387
13 NCF1 P14598 55 SOD1 P00441
14 OPRM1 P35372 56 HIF1A Q16665
15 SLC6A4 P31645 57 ERBB2 P04626
16 MET P08581 58 MYC P01106
17 JUN P05412 59 F3 P13726
18 IL-4 P05112 60 IL-1B P01584
19 SIRT1 Q96EB6 61 CCL2 P13500
20 ATP5F1B P06576 62 PTGER3 P43115
21 AKT1 P31749 63 CXCLS8 P10145
22 BCL2 P10415 64 IL-2 P60568
23 BAX Q07812 65 PLAT P00750
24  TNF P01375 66 THBD P07204
25 CASP3 P42574 67 SERPINE1 PO0O5121
26 MAPKS P45983 68 IFNG P01579
27 MMP1 P03956 69 IL-1A P01583
28 STAT1 P42224 70 MPO P05164
29 HMOX1 P09601 71 TOP2A P11388
30 CYP3A4 P08684 72 NFE2L2 Q16236
31 CYP1lA2 P05177 73 CXCL11 014625
32 CYPI1Al P04798 74 CXCL2 P19875
33 ICAM1 P05362 75 PPARA Q07869
34 NR1I2 075469 76 CRP P02741
35 GSTP1 P09211 77 CXCL10 P02778
36 SLC2A4 P14672 78 SPP1 P10451
37 INSR P06213 79 CTSD P07339
38 GSTM1 P09488 80 CD40LG P29965
39 SLPI P03973 81 IRF1 P10914
40 MMP3 P08254 82 PON1 P27169
41 EGFR P00533 83 HK2 P52789
42 VEGFA P15692
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