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[ Abstract] Objective: To explore the mechanism of Qizhu granules in the treatment of diabetic
nephropathy by using network pharmacology. Method: The Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform database (TCMSP) and The Encyclopedia of Traditional Chinese

Medicine(ETCM) database were used to screen out the chemical constituents and protein targets of each drug in
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the Qizhu granules based on oral bioavailability and drug-like properties. The protein target was standardized into
the corresponding gene name through the UniProt database. Online Mendelian Inheritance in Man (OMIM) ,
DisGeNET, Therapeutic Target Database (TTD), ETCM database were used to search for related targets of
diabetic nephropathy, after the intersection of the two, construct a protein interaction network through protein
interaction database (STRING) , use Cytoscape to analyze the core target of the network, and the relevant
targets were analyzed by KOBAS 3.0 database for Gene Ontology (GO ) pathway enrichment analysis and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analysis. Result: A total of 93 chemical
components were obtained from Qizhu granules, involving 254 targets, and 607 targets related to diabetic
nephropathy. After the intersection, 76 sputum granules were determined to treat diabetic nephropathy, including
protein kinase B1 (Aktl), vascular endothelial growth factor (VEGFA) , interleukin (IL)-6, tumor necrosis
factor (TNF) , mitogen-activated protein kinase 1 (MAPKI1) , matrix metalloproteinase (MMP) -9 and other
core targets, after GO analysis and KEGG analysis, Qizhu granules can affect cellular response to nitrogen
compound, regulation of reactive oxygen species metabolic process and other biological processes, regulate
advanced glycation end product (AGE)/advanced glycation end product receptor (RAGE) signaling pathway in
diabetic complications, fluid shear stress and atherosclerosis, IL-17 signaling pathways, HIF-1 signaling
pathways TNF signaling pathways and other pathways. Conclusion: The therapeutic effect of Qizhu granules on
diabetic nephropathy may affect Aktl, VEGFA, IL-6, TNF, MAPKI1, MMP-9 and other targets, and regulate
AGE/RAGE signaling pathway in diabetic complications, fluid shear stress and atherosclerosis, IL-17 signaling
pathways, hypoxia-inducing factor-1 (HIF-1) signaling pathways TNF signaling pathways and other pathways,

which can provide a theoretical reference for further basic experimental research.
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Table 1 Main active ingredients and related parameters of Qizhu granules

2 FR Mol ID Molecule Name OB/% DL | %% Mol ID Molecule Name OB/% DL
e i F MOL005212 olitoriside_qt 103.23 0.78|| #i%E MOL002897 epiberberine 43.09 0.78
4 BTF MOLO005211 olitoriside 65.45 0.23| #i% MOL002894 berberrubine 35.74 0.73
i F MOL005209 lucidusculine 30.11 0.75|| ##% MOL002668 worenine 45.83 0.87
4 i MOLO005195 syringaresinol diglucoside_qt 83.12 0.8 | #i%E MOLO001458 coptisine 30.67 0.86
% 9§ MOL005190 eriodictyol 71.79 0.24| ¥i% MOL001454 berberine 36.86 0.78
i F MOL005169 (20S)-24-ene-343,20-diol-3-acetate 40.23 0.82|| # % MOLO000785 palmatine 64.60 0.65
4 vi T MOL005147 lucidumoside D_qt 54.41 0.47| #% MOL000762 palmidin A 35.36 0.65
4 iF MOLO005146 lucidumoside D 48.87 0.71| #3i# MOL000622 magnograndiolide 63.71 0.19
4L yiF MOL004576 taxifolin 57.84 0.27| #i%E MOLO000098 quercetin 46.43 0.28
2 piF MOL000422 kaempferol 41.88 0.24| #xAj MOL007025 isobenzoylpaeoniflorin 31.14 0.54
4 i F MOLO000358 beta-sitosterol 36.91 0.75| #%Aj MOL007022 evofolin B 64.74 0.22
4 i F MOLO000098 quercetin 46.43 0.28|| 77~j MOLO007018 9-ethyl-neo-paconiaflorin A_qt 64.42 0.30
i MOL000006 luteolin 36.16 0.25| #x~j MOL007016 paeconiflorigenone 65.33 0.37
R MOLO013233 EINECS 213-897-0 71.96 0.72| #Aj MOL007014 8-debenzoylpaeonidanin 31.74 0.45
4R MOL000546 diosgenin 80.88 0.81| #kA] MOL007012 4-o-methyl-paeoniflorin_qt 56.70 0.43
4 PF MOL008628 4'-methyl-N-methylcoclaurine 53.43 0.26|| #xA] MOL007008 4-ethyl-paeoniflorin_qt 56.87 0.44
4P F MOL008622 methyl trametenolate 42.88 0.82|| #xAj MOLO007005 albiflorin_qt 48.70 0.33
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A Mol ID Molecule Name OB/% DL | &Fx Mol ID Molecule Name OB/% DL
4MF MOL005030 gondoic acid 30.70 0.2 || #%A] MOL007004 albiflorin 30.25 0.77
&P MOL001494 mandenol 42.00 0.19|| #%Aj MOL007003 benzoyl paeoniflorin 31.14 0.54
4 MF MOL000422 kaempferol 41.88 0.24| 7*~] MOLO006999 stigmast-7-en-3-ol 37.42 0.75
4MF MOL000358 beta-sitosterol 36.91 0.75|| #xA] MOL006996  1-o-beta-d-glucopyranosylpae- 65.08 0.35
onisuffrone qt
4PF MOL000098 quercetin 46.43 0.28| #xA] MOL006994  1-o-beta-d-glucopyranosyl-8-o- 36.01 0.30
benzoylpaeonisuffrone qt
W MOL000442  1,7-dihydroxy-3,9-dimethoxy 39.05 0.48| %% MOL006992 (2R,3R)-4-methoxyl-distylin 59.98 0.30
pterocarpene
R MOL000439 isomucronulatol-7,2'-di-O-gluco-  49.28 0.62| #xAj MOL006990 (18,2S,4R)-trans-2-hydroxy-1,8-  30.25 0.27
siole cineole-B-D-glucopyranoside
B E MOL000438  (3R)-3-(2-hydroxy-3,4-dime- 67.67 0.26| #xA] MOL005043 campest-5-en-3beta-ol 37.58 0.71
thoxyphenyl)chroman-7-ol
g MOLO000433 FA 68.96 0.71|| ZkA] MOL004355 spinasterol 42.98 0.76
¥ MOL000422 kaempferol 41.88 0.24| 7% MOLO002883 ecthyl oleate(NF) 32.40 0.19
B MOLO000417 calycosin 47.75 0.24| #*A] MOL002776 baicalin 40.12 0.75
B E MOL000398 isoflavanone 109.99 0.30|| Z%A] MOL002714 baicalein 33.52 0.21
R MOLO000392 formononetin 69.67 0.21| #7A] MOLO001925 paeoniflorin_qt 68.18 0.40
g MOLO000387 bifendate 31.10 0.67|| #8A] MOL001924 paeoniflorin 53.87 0.79
g MOLO000380 (6aR,11aR)-9,10-dimethoxy-6a, 64.26 0.42|| 777~ MOL001921 lactiflorin 49.12 0.80
11a-dihydro-6 H-benzofurano[3,2-c]
chromen-3-ol
T MOL000379  9,10-dimethoxypterocarpan-3-O-  36.74 0.92| #&Aj MOL001918 paeoniflorgenone 87.59 0.37
B-D-glucoside
#EE  MOL000378 7-O-methylisomucronulatol 74.69 0.30| 77~ MOL001002 ellagic acid 43.06 0.43
O MOLO000374 5'-hydroxyiso-muronulatol-2',5'- 41.72 0.69|| #xA] MOL000492 (+)-catechin 54.83 0.24
di-O-glucoside
g MOLO000371 3,9-di-O-methylnissolin 53.74 0.48|| #KA]  MOL000449 stigmasterol 43.83 0.76
B E MOLO000354 isorhamnetin 49.60 0.31| #%A] MOL000359 sitosterol 36.91 0.75
R MOLO000296 hederagenin 36.91 0.75|| #7A] MOLO000358 beta-sitosterol 36.91 0.75
#E  MOL000239 jaranol 50.83 0.29|| AR MOL000072 8B-ethoxy atractylenolide IIl 35.95 0.21
CigEs MOLO000211 mairin 55.38 0.78|| HAK MOL000049 3B-acetoxyatractylone 54.07 0.22
#1  MOL000098 quercetin 46.43 0.28| FIR MOLO000033  (35,85,9S,10R,13R,145,17R)-10, 36.23 0.78
13-dimethyl-17-[(2R,5S)-5-propan-
2-yloctan-2-y1]-2,3,4,7,8,9,11,12,14,
15,16,17-dodecahydro-1H-cyclopen-
ta[a]phenanthren-3-ol
(g MOL000033 (35,85,95,10R,13R,14S,17R)-10, 36.23 0.78| AR MOL000028 «-amyrin 39.51 0.76
13-dimethyl-17-[(2R,5S)-5-propan-
2-yloctan-2-yl1]-2,3,4,7,8,9,11,12,14,
15,16,17-dodecahydro-1H-cyclopen-
ta[a]phenanthren-3-ol
piges MOLO013352 obacunone 43.29 0.77| AR  MOL000022 14-acetyl-12-senecioyl-2E,8Z, 63.37 0.30
10E-atractylentriol
Cigus MOLO008647 moupinamide 86.71 0.26( IR MOL000021 14-acetyl-12-senecioyl-2E,8E, 60.31 0.31
10E-atractylentriol
W%  MOL002907 corchoroside A_qt 104.95 0.78| IR MOL000020  12-senecioyl-2E,8E,10E-atrac- 62.40 0.22
tylentriol
jges MOL002904 berlambine 36.68 0.82|| # % MOL000098 quercetin 46.43 0.28
FEAE
g MOL002903 (R)-canadine 55.37 0.77
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Fig. 1 Targets intersection diagram of Qizhu granules and DN
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Fig.2 Protein interaction network of Qizhu granules for DN
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Fig. 3 GO enrichment analysis with targets of Qizhu granules for DN treatment
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Fig. 4 KEGG enrichment analysis with targets of Qizhu granules for DN treatment
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