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Study on the mechanism of Huangqi-Baizhu-Shudihuang formula in the
treatment of nephrotic syndrome based on network pharmacology
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Abstract: To explore the mechanism of Huangqi-Baizhu-Shudihuang formula (HBS) in the treatment of nephrotic syndrome
by network pharmacology and molecular docking technology. Nephrotic syndrome genes were obtained from multiple databases
and decomposed into functional modules to find out the main biological processes of nephrotic syndrome. The active compo-
nents and targets of HBS were searched through literatures and databases, and the effective targets for the treatment of ne-
phrotic syndrome were screened out. Through the KEGG and GO enrichment analysis of effective targets,the main biological
processes and signal pathways were found out, and the target-function ( TF) and target-pathway (TP) networks were con-
structed based on the analysis. After comprehensive analysis, the possible mechanism of HBS treatment for nephrotic syndrome
was obtained. Finally, molecular docking technology was used to verify the docking of HBS compounds and key target pro-
teins. Nephrotic syndrome genes are mainly related to cell proliferation, apoptosis and kidney development. A total of 18 effec-

tive targets were screened out. The effective targets are mainly related to the regulation of immune response , inflammatory re-
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sponse, cell proliferation and apoptosis, which are mainly concentrated in the signal pathways of IL-17, NF-kB, PI3K/Akt,

FOXO,p53 and JAK/STAT. These are the possible pathways for HBS to regulate immune response, inflammatory response,

cell proliferation and apoptosis. In addition , molecular docking results confirmed that HBS compounds had good binding activi-
ty with inflammatory cytokines such as TGFg1,PTGS2,IL1B,IL2 114 ,IL10, TNF and CD40LG. This study suggests that HBS
regulates the expression of key proteins in IL-17 ,NF-kB, PI3K/Akt, FOXO, p53 and JAK/STAT signaling pathways, which

may improve the proliferation and apoptosis of mesangial cells and podocytes by regulating immune response and inflammatory

response , thus playing a therapeutic role in the pathological changes of nephrotic syndrome including proteinuria and glomeru-

losclerosis.
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Fig. 1 Module decomposition of nephrotic syndrome gene network

2.2 HBS{L&¥FNELS

3 SCHER AR AR O A D 23 ARG W
(£ 1), HPEE(HQ)17 4>, AR (BZ)4 />, 2t
B (SDH) 3 4> ( Molecule 4 7& ¥ B Fl AR b 15 &
). ARALE YT, O8RS BA B OR3P 7R H

B)4L$5 astragaloside [V | atractylenolide 1. acteoside 7l
betaine , H X 647 AL 5 )& — iy A TCMSP %4
AN SymMap i 22, 2E45 3 221 A4S 6] B HE Ao
HRAIE T 25 Al A W) N S 8 X DG R AL R 25 )1k &
Y-HE L5 (UL 2) o

®1 HBSHMUAYME

Table 1  Effective compounds of HBS
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No. Compound name B DL HL Herb
O0B(% )

1 Mairin 55.38 0.78 8.87 HQ

2 Jaranol 50. 83 0.29 15.5 HQ

3 Hederagenin 36.91 0.75 5.35 HQ

(35,85,95,10R,13R,14S,17R)-10,13-
4 Dimethyl-17-[ (2R,5S) -5-ropan-2-yloctan-2-yl ] - 36.23 0.78 5.2 HQ .BZ

2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro

-1H-cyclopenta[ a] phenanthren-3-ol
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2:5% 1( Continued Tab. 1)

5 et o KA e
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5 Isorhamnetin 49.6 0.31 14.34 HQ
6 3,9-Di-0-methylnissolin 53.74 0.48 9 HQ
7 9,10-Dimethoxypterocarpan-3-0-8-D-glucoside 36.74 0.92 13.06 HQ
s P T A D
9 Bifendate 31.1 0.67 17.96 HQ
10 Formononetin 69.67 0.21 17.04 HQ
11 Calycosin 47.75 0.24 17.1 HO
12 Kaempferol 41.88 0.24 14.74 HQ
13 FA 68.96 0.71 24.81 HQ
14 1,7-Dihydroxy-3 ,9-dimethoxy pterocarpene 39.05 0.48 7.95 HQ
15 Quercetin 46.43 0.28 14.4 HQ
16 14—Acelyl—112—senecioyl.—ZE,SZ, 63.37 0.3 6.43 BZ

10E-atractylentriol
17 8B-Ethoxy atractylenolide I 35.95 0.21 8.34 B
18 Sitosterol 36.91 0.75 5.37 SDH
19 Stigmasterol 43,83 0.76 5.57 SDH
20 AstragalosideV 2.5 0.15 — HQ
21 Atractylenolide I 37.37 0.15 7.1 BZ
22 Acteoside 2.94 0.62 — SDH
23 Betaine 40.92 0.01 10.78 HQ
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Fig. 2 Drug-compound-target network
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Table 2 Molecular docking table
i R
55 A PDB 455 ansH ZINC 4% Binding energy
No. Protein name PDB ID Compound name ZINC ID (keal/mol)
1 TGFB1 5VQP Stosterol ZINC4095717 -S5.17
2 TGFB1 5VQP Qercetin ZINC3869685 -2.78
3 ILIB 6Y8M Qercetin ZINC3869685 -5.05
4 114 2B8U Frmononetin ZINC18847036 -6.11
5 PTGS2 SF1A Hderagenin ZINC3946009 6.1
6 PTGS2 S5F1A Torhamnetin ZINC517261 3,11
7 PTGS2 SF1A Frmononetin ZINC18847036 4.11
8 PTGS2 SF1A Calycosin ZINC6018563 -3.99
9 PTGS2 SF1A Kempferol ZINC3869768 4.63
10 PTGS2 SF1A Qercetin ZINC3869685 -3.66
11 IL10 2H24 Qercetin ZINC3869685 4.28
12 TNF 6RMJ Kempferol ZINC3869768 -3.91
13 TNF 6RMJ Qercetin ZINC3869685 -3.46
14 CD40LG 1ALY Kempferol ZINC3869768 -5.34
15 CD40LG 1ALY Qercetin ZINC3869685 -5.38
16 112 4NEM Qercetin ZINC3869685 4.99
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