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Abstract: Objective The mechanism of luteolin in treating cerebral ischemia-reperfusion injury (CIRI) was investigated through
network pharmacology prediction techniques and experimental verification. Methods The keywords “luteolin” and “cerebral
ischemia-reperfusion injury” were used to search for targets in the TCMSP 2.3 and GeneCards 5.19 databases. The intersection targets

were obtained using the Venny 2.1.0 tool and imported into the STRING database for PPI network construction. The PPI network was
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visualized and analyzed using Cytoscape 3.10.1 software, and key targets were selected based on network topology parameters. The
Metascape database was used to perform gene ontology (GO) biological function and Kyoto Encyclopedia of Genes and Genomes
(KEGG) pathway enrichment analysis on the intersection targets. Molecular docking technology was used to verify the binding ability
of luteolin to key target proteins. SPF-grade male rats were divided into sham operation group, model group, and low-, medium-, and
high-dose luteolin groups (30, 50, and 70 mg-kg™'). Except for the sham operation group, CIRI models were prepared in the other
groups. After modeling, the rats were ig administered at 18:00 every day. The sham operation and model groups were ig administered
the same dose of 0.9% sodium chloride solution for seven consecutive days. The neurological function scores of the rats were evaluated,
and pathological changes were observed by HE staining. The protein expressions of Toll-like receptor 4 (TLR4), nuclear factor (NF)-
kB p65, and interleukin (IL)-6 were detected by immunohistochemistry and Western blotting. Results Network pharmacology
analysis predicted that luteolin regulated core targets such as IL6, NF-kB, and prostaglandin-endoperoxide synthase 2 (PTGS2), and
had good binding ability. The main action pathways included NF-«xB, phosphatidylinositol 3-kinase (PI3K)-protein kinase B (AKT),
etc. The results of in vivo experiments showed that the neurological function score of the model group was significantly higher than
that of the sham operation group (P < 0.05). Compared with the model group, the neurological function scores of the medium- and
high-dose luteolin groups were significantly decreased (P < 0.05). Compared with the sham operation group, the neurons in the
hippocampus of the model group rats were dispersed, swollen, and the nuclei were condensed. After treatment with medium- and high-
dose luteolin, the neurons in the hippocampus were relatively closely arranged and the cell morphology was relatively intact. Compared
with the sham operation group, the levels of TLR4, NF-«kB p65, and IL-6 in the brain tissue of the model group rats were significantly
increased (P < 0.05). Compared with the model group, the levels of TLR4, NF-«kB p65, and IL-6 in the brain tissue of the medium- and
high-dose luteolin groups were significantly decreased (P < 0.05). Conclusion Luteolin can improve the neurological damage
caused by CIRI and reduce the neurological function score. Its mechanism of action may be related to the inhibition of the TLR4/NF -
kB/IL6 pathway.
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nuclear factor-kB p65; interleukin-6
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F5 IS A4FK  Degree  Betweenness  Closeness
1 IL6 46 95.4 0.8
2 TP53 46 133.7 0.8
3 AKTI1 42 98.0 0.8
4 TNF 40 48.2 0.7
5 CASP3 38 66.0 0.7
6 IL10 36 30.9 0.7
7 PTGS2 36 90.7 0.7
8 MMP9 30 44.0 0.7
9 CCND1 26 31.5 0.6

10 ICAM1 26 11.5 0.6
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Table 2 Binding affinity of luteolin with key targets
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PTGS2 5F19 2.04 -33.14
MMP9 5TH6 1.70 -39.92
ICAM1 2074 2.70 —22.05
CCND1 6P8E 2.30 —29.08
TLR4 2762 1.70 —30.54
NF-xB 8TQD 2.02 —26.90
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Fig. 9 NF-xB p65 expression in hippocampal region of rats across experimental groups (%400,
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