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Exploration on Material Basis and Molecular Mechanism of Astragali Radix Exerting the Effect of
“Invigorating Qi” Through Regulating Energy Metabolism Based on Chemo-bio Informatics Methods

HOU Yehu?, QIU Lu?, JIN Xiaojie*®", ZHANG Min®, LIN Jia®, LIU Wei®, WEI Benjun®, YAO Juan®®, LI Yaling?,
LIU Yongqia’c*(Gansu University of Chinese Medicine, a.Gansu University Key Laboratory for Molecular Medicine & Chinese

Medicine Prevention and Treatment of Major Diseases, b.School of Pharmacy, c.Key Laboratory of Dunhuang Medicine,
Ministry of Education, Lanzhou 730000, China)

ABSTRACT: OBJECTIVE To explain the material basis and biological mechanism of Astragali Radix’s “invigorating Qi”
effect to regulate energy metabolism. METHODS The TCMSP database and literature search collected potential active
components of Astragali Radix, the SEA database performed target prediction based on structural similarity, and the GeneCards,
OMIM, and TTD databases obtained energy metabolism targets. Cytoscape software was used to construct protein-protein
interaction network maps of Astragali Radix regulated energy metabolism targets, and GO and KEGG enrichment analyses were
performed. Molecular docking and hierarchical cluster analysis were performed to evaluate the target-component affinity
between the whole constituents of Astragali Radix and key targets, and the effects of representative compounds of Astragali
Radix on the energy metabolism of H9C2 cardiomyocytes and GES-1 gastric epithelial cells were detected, and the binding mode
analysis was conducted. RESULTS Network pharmacology results showed that there were 126 potential targets of Astragali
Radix regulating energy metabolism. GO and KEGG enrichment analysis showed that Astragali Radix regulating energy
metabolism might be related to gene expression of oxidation-reduction process, protein and enzyme synthesis. Among them, SIRT1
and PPARy were key targets involved in the regulation of energy metabolism. Molecular docking and hierarchical clustering showed
that Astragali Radix components had superior targeting to SIRT1 and PPARY, and three representative compounds were selected for
in vitro experimental verification in combination with molecular docking scores. Quercetin and kaempferol could promote energy
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metabolism in HIC2 cardiomyocytes and GES-1 gastric epithelial cells. The binding mode analysis showed that quercetin and
kaempferol had preferable binding ability to SIRT1 and PPARy. CONCLUSION In this study, the material basis and biological
mechanism of Astragali Radix regulating energy metabolism are preliminarily explained by traditional Chinese medicine chemo-bio
informatics methods, which provide a scientific basis for the connotation of Astragali Radix exerting the effect of stagnation and

arthralgia through “invigorating Qi” in traditional Chinese medicine.

KEYWORDS: Astragali Radix; invigorating Qi; energy metabolism; chemo-bio informatics
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Tab.1 Docking results of Astragali Radix compounds with SIRT1 and PPARy
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SIRT1 Jp HH % & (Gentisin) -8.38 PPARy  5’-Hydroxyiso-muronulatol-2’,5”’-di-O-glucoside qt -8.76
SIRT1 % #3495 % (Lariciresinol) —8.18 PPARy  Rhamnocitrin-3-O-glucoside -8.38
SIRT1 5,6,2°,4°-PH¥RHk — & 5 H -7.95 PPARy 4% B2(Flavaxin) -8.21
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SIRT1 4% £ % (Formononetin) -7.30 PPARy  Dimethoxypterocarpan-3-O-£-D-glucoside -7.38
SIRT1 Kk H1F75(Daidzein) ~7.08 PPARY  #:474E%F (Ononin) 729
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SIRT1 = 5 5 BT i(Calycosin) —6.24 PPARy  (Z)-1-(2,4-Dihydroxyphenyl)-3-(4-hydroxyphenyl)prop-2-en-1-one —7.07
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Note: Molecular weight<500, hydrogen bond donors<5, hydrogen bond acceptors<10, lipid-water partition coefficient<5, number of rotatable bonds< 10
was the screening condition, and the information of each targets first 20 points was selected to summarize.
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Fig. 4 Effect of potential representative components of Astragali Radix on the proliferation rate of H9C2 cardiomyocytes and

GES-1 gastric epithelial cells

A—effect of quercetin, kaempferol and isorhamnetin on proliferation rate of H9C2 cardiomyocytes; B—effect of quercetin, kaempferol and isorhamnetin on
proliferation rate of GES-1 gastric epithelial cells; compared with the blank control group, "P<0.05, ¥P<0.01.
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Fig. 5 Effects of quercetin and kaempferol on mitochondrial membrane potential in HOC2 cardiomyocytes and GES-1 gastric

epithelial cells

Compared with the blank control group, P<0.05, 2P<0.01.
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Fig. 6 Effects of quercetin and kaempferol on ATP
production in H9C2 cardiomyocytes and GES-1 gastric

epithelial cells
Compared with the blank control group, P<0.05, 2P<0.01.
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components of Astragali Radix to core targets

A—quercetin interacts with SIRT1; B—kaempferol interacts with SIRTI;
C—quercetin interacts with PPARy; D—kaempferol interacts with PPARy;

where yellow dashed lines represented hydrogen bond interactions and
red dashed lines represented -7 interactions.
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