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Mechanism exploration of Astragali Radix in treatment of diabetic nephropathy
based on network pharmacology
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Abstract: Objective To study the mechanism of Astragali Radix in the treatment of diabetic nephropathy (DN) by network
pharmacology. Methods By using oral bioavailability (OB) and drug like (DL) of compound as reference, according to databases as
Traditional Chinese Medicine System Pharmacology (TCMSP) Technology Platform, SwissTarget Prediction, and human genome
annotation database (Genecards), the active ingredients of Astragali Radix and the targets of diabetic nephropathy therapy were
predicted and screened. Then, the target enrichment analysis of GO functional annotations and KEGG pathways and protein function
were analyzed by Metascape. Results A total of 24 active ingredients (such as quercetin, kaempferol, isorhamnetin, formononetin,
astragaloside I—IV, etc) were screened from Astragali Radix and acted on 172 diabetes nephropathy targets. Key targets included
EGFR, VEGFA, MAPK, IL-6, TNF, etc. Regulation key KEGG signal pathways, such as AGEs-RAGE signal pathway, PI3K/Akt/
FoxO signal pathway, NF-kB signal pathway, Jak-STAT signal pathway, etc, participated in many biological processes such as
substance metabolism, oxidation-reduction, signal transduction, inflammatory response, etc. Conclusion Astragali Radix and its
active ingredients play anti-DN effects through various targets and multiple pathways.
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Table 1 General information of active ingredients of Astragali Radix
TCMSP %i 5 J5r R OB/% DL
MOL000211 T FZ&iil 55.38  0.78
MOL000239  BEFTE 50.83  0.29
MOLO000296 # &2 H IT 36.91 0.75
MOL000033  (35,85,95,10R,13R,14S,17R)-10,13-dimethyl-17-[(2R,5S)-5-propan-2-yloctan-2-y1]-2,3,4,7,8.9, 3623 0.78
11,12,14,15,16,17-dodecahydro-1H-cyclopenta [a] phenanthren-3-ol
MOL000354 ®REHE 49.60 0.31
MOLO000371  3,9-—-O-H 3 B SR & Wi & AW 53.74 048
MOL000374  5>-¥2H: R &ty me-27,5°- —-O- i & Hk 1 4172 0.69
MOLO000378  7-O-H 3:- 40 &1l - ¥ i 74.69 030
MOLO000379  9,10-— A5 558 F8-3-0-B-D-H & Bl 36.74  0.92
MOLO000380 B P& b 64.26  0.42
MOLO000387  BEZR g 31.10  0.67
MOL000392  T-fAfE % 69.67 0.21
MOL000398 &7 # 109.99  0.30
MOLO000417  E% 7 5l 4775 0.24
MOLO000422 1125/} 41.88 0.24
MOL000433 g 68.96 0.71
MOL000438  7,2'- —f73E-3" 4'- WA FE R AT 67.67 0.26
MOL000439  #& i #ibrif 49.28  0.62
MOL000442  1,7-—§73£-3,9- — B FE M I 39.05 048
MOL000098  #fi7 & 46.43  0.28
MOL000401 ¥ EH I 46.79 0.1
MOL000403 ¥ EH 1T 46.06 0.13
MOL000405 ¥4 111 31.83  0.10
MOL000407 ISR IV 22,50 0.15
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1 EEEMRS-DN S Mg
Fig.1 Network of active ingredient-DN target of Astragali Radix
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Table 2 Topological parameters of main active ingredients
TE RS Degree BC  CC TS PERR Y Degree BC  CC
s N 106 0.66 057 ST b 17 0.05 036
e 47 0.14  0.41 3,9-Z-O-F L B R E B 5 KT 16 0.02 036
ARER 30 0.08  0.38 P S 12 0.05 035
7-O-F - S ™ 1) P 5 28 0.09  0.38 WEEH I 5 0.56  0.52
TRIE R 25 0.08  0.38 HEEH I 5 0.11  0.39
BE 18 0.03 037 WEEH I 5 0.11  0.39
e E 17 0.06 037 HWEEH IV 4 045 039
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2 HEIATT DN $BEH PPI 4K
Fig. 2 PPI network of target protein of Astragali Radix for DN therapy

®3 RKIATT DN XRELNEBINEE
Table 3 Protein function key targets of Astragali Radix for DN therapy

5 OB H A ThAE
1 EGFR Wity (B 1 /L RO B, RS/ Tyr B ) RAS JBEEAHCE A
2 EGF RAS AR ED
3  VEGFA  RASIEMH*EA
4  AKTI Mt/ (B 2R 1 /R0, RBE/AGC Ser/E F4HE) : RAS IBIEAISE A
5  MAPKS  [ily/{MEEE A/, #IE/CMGC Ser/Thr & (¥} ; RAS BIKAILEH
6 JUN TSN P A I,
7 IL10 null
8 IL6 null
9 TNF null

10 TP53 N IR E A&, HiaEA/giEan

11 MAPK1 W/ {f§E A/, B/CMGC Ser/Thr B H B} ; RAS BRI EA
12 MYC TSR IR FIBE A,

13 SRC B/ (Wt /% N, WE/Tyr A0}

14 CCNDl  null

15  CASP3 Bt/ (BT /K G, KT/~ e IR R ke

16  MMP9 Bt/ (Bt /K e, KT/ R Ik )

17 MMP2 i/ { W5 (17K MR, KR/ 4 I8 K )

18  PTGS2 it/ it o 1 /A 5
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