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[ Abstract] Objective To systematically explore the mechanism of astragaloside IV (AS-IV) in the
treatment of ischemic stroke (IS) using integrated pharmacology method. Methods Potential targets of AS-IV
and disease targets of IS were retrieved from multiple databases. The common targets were screened using the
Venny website. A protein-protein interaction (PPI) network was constructed via the STRING database, and core
targets were analyzed using Cytoscape 3.9.1 software with the CytoHubba plugin. The common targets of AS-IV
and IS were imported into the DAVID database for Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG) analysis to identify relevant pathways. AutoDock Vina 1.2.5 software was used to validate the
molecular docking between AS-IV and the core targets, and Pymol 2.5 software was used to visualize the docking
results. An oxygen-glucose deprivation/reoxygenation (OGD/R) model was established using in vitro cultured
human neuroblastoma SH-SY5Y cells to verify the mechanism of AS-IV in treating IS. Results A total of 371
potential targets for AS-IV, 121 targets related to IS, and 41 intersection targets were screened. PPI network
analysis identified key core targets such as BCL2, IL-6, and TNE. GO and KEGG analyses indicated that the
mechanism of AS-IV in treating IS was associated with the NF-kB signaling pathway. Molecular docking results
demonstrated a strong binding ability between AS-IV and the 10 core targets. Cell experiment results showed
that compared with the blank group, the levels of TNFE, NF-«B, IL-6, Caspase-3, and IL-1P in the model group
were significantly increased, while the BCL2 level was significantly decreased (P<0.05). Compared with the
model group, the levels of TNE, NF-«B, IL-6, Caspase-3, and IL-1P in the AS-IV low-, medium-, and high-dose
groups, as well as the TNF inhibitor group, were significantly decreased, while BCL2 levels were significantly
increased (P<0.05). Compared with the AS-IV medium-dose group, the levels of TNF, NF-kB, IL-6, Caspase-3,
and IL-1f in the AS-IV medium-dose+TNF agonist group were significantly increased, and the BCL2 level was
significantly decreased (P<0.05). Conclusion AS-IV may inhibit inflammation by regulating the TNF/NF-xB
signaling pathway, thereby exerting its therapeutic effect on IS.

[Keywords ] Ischemic stroke; Astragaloside IV; Network pharmacology; Molecular docking; TNF/
NF-«B signaling pathway
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Table 1. Primer sequence

FE[A 1975 (5—3") P
(bp)

TNF F: CTCATCTACTCCCAGGTCCTTTC 82
R: CGATGCGCTGATGGTGTG

NF-«xB F: ATGGTGGTCGGCTTCGCAAAC 87
R: CGCCTCTGTCATTCGTGCTTCC

IL-6 F: GTGTTGCCTGCTGCCTTCC 92
R: TCTGAAGAGGTGAGTGGCTGTC

Caspase-3 F: GAACTGGACTGTGGCATTGAGAC 115
R: AATAATAACCAGGTGCTGTGGAGTATG

IL-15 F: CCACCTCCAGGGACAGGATA 134
R: TCAACACGCAGGACAGGTAC

BCL-2 F: GAACTGGGGGGAGGATTGTGG 164
R: CATCCCAGCCTCCGTTATCC

GAPDH F: CTTTGGTATCGTGGAAGGACTC 150
R: GTAGAGGCAGGGATGATGTTCT
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Figure 2. Protein—protein interaction network of the intersection targets for astragaloside IV and ischemic stroke
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Figure 3. Core network diagram of the intersection targets for astragaloside 1V and ischemic stroke
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Figure 4. Bubble charts of Gene Ontology functional and Kyoto Encyclopedia of Genes and Genomes pathway

enrichment analysis for the intersection targets of astragaloside IV and ischemic stroke
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Table 2. Binding energy of astragaloside 1V to core targets

(EWN LTS 443 HE (keal/mol )
TNF -9.7
IL-6 -9.3
MMP9 -8.5
PPARG -8.0
Caspase—3 -8.0
ESR1 7.4
HSP90AAL -7.3
AKT1 -713
BCL2 =72
IL-1B =72

E5 HEREHESZROEANS FIETRLER
Figure 5. Visualization results of molecular docking between astragaloside IV and core targets

E: ACERFTHESTNF; B HEKFH5IL-6; C. xKFTHEMMPY; D. K FHEPPARG; E. 5K FH5Caspase—3; F. HFEFHHESRT; G.
FEPIHLHSPIOAAT; H. HEFHEAKTY; | FEFH5BCL2; ) FETFHLIL-1p.

20 pg/mL B, ARG J1HF 4G B35 R (P < 0.05)
540 M 77 36 R A5 K T 80%. [Al ke, & T
25 ng/mL FUHCAR VY 4% B 7 I A1, TNF 10050 %5
YU ) BA W 7R T 5 ng/mL A EE2H
N TNF-o ¥ BE i Bl 4, TNF 38080 551 %0 4 il 7% 7
HAWEZWN, ETISmER, 56% 80
B M SO AEIR T AR, ASHIESE BE L 20 pg/mlL.
40 pg/mlL, 80 pg/mL fE R AS-TV A9{% . . &5
HHHWRE, HEHL 100 ng/mL AR TNF 3045150 20 1
T B, BEHL 20 ng/mL FE A TNF #0807 40 1Y
T s, T ELEpls A, WE 6.
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Figure 7. The mRNA expression levels of TNF, NF-xB, IL-6, Caspase-3, IL-1§, and BCL2 in each group of cells were
detected by RT-qPCR (x £ s, n=3)
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