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Mechanism of Shen Hong capsule in preventing and treating acute mountain

sickness based on network pharmacology and in vitro experiments
ZHANG Mengdi'?, QIU Haiying', WANG Guangyun', WU Yan'(1. Air Force Medical Center, PLA, Beijing 100142, China; 2. Unit
63680 Hospital of PLA, Wuxi 214000, China)

[Abstract] Objective To explore the mechanism of Shen Hong capsule in preventing and treating acute mountain sickness
based on biological information platform and in vitro experiment. Methods Traditional Chinese Medicine Systems Pharmacology
(TCMSP) and Traditional Chinese Medicine Information Database (TCMID) were used to obtain the active components and
predicted targets of Shen Hong capsule. Therapeutic Target Database (TTD), Disease Gene Network (DisGeNET) database and
GeneCards database were used to search for the targets of acute mountain sickness related diseases, and the potential therapeutic
targets were obtained. The protein-protein interaction (PPI) was analyzed by Search Tool for the Retrieval of Interacting
Genes/Proteins (STRING), the Database for Annotation, Visualization, and Integrated Discovery (DAVID) online platform was
used to analyse the Gene Ontology (GO) and the Kyoto Encyclopedia of Genes and Genomes (KEGG) signal pathway enrichment.
The network information was visualized by Cytoscape software, the key targets in PPl network were obtained according to the
topology data, and the binding ability of main active components and key therapeutic targets were analyzed by molecular docking.
The validation of the main active components was performed by liquid chromatography-mass spectrometry (LC-MS ). The hypoxia
model was created by H9¢2 cells, apoptosis was visualized by Hoechst33342 staining, and key target proteins were verified by
Western blot. Results 91 active components, 3 main active components and 150 predicted targets were selected from Shen Hong
capsule. 515 targets of altitude sickness-related diseases and 37 targets of Shen Hong capsule regulating altitude sickness-related
diseases were screened out. 44 related signal pathways, such as HIF-1 signal pathway, PPAR signal pathway, drug metabolism -
cytochrome P450, were enriched and analyzed. TNF, IL1B, VEGFA, NOS3, EGFR, ESR1, PPARG, NR3C1, HMOX1 and IFNG

were 10 key targets. The molecular docking results showed that the docking conformations between the main active components and
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the key targets were stable. The three main active components of quercetin, luteolin and kaempferol were identified by LC-MS, and

in vitro experiments proved that Shen Hong capsule could relieve acute hypoxia injury by regulating the expression of HIF-1a,

PPARG, NOS3, and TNF.Conclusion Shen Hong capsule could regulate the body’s hypoxia response and metabolism through

multi-component, multi-target and multi-channel ways, so as to prevent and treat acute mountain sickness. This study provided a

direction for further exploring the mechanism of Shen Hong capsule, and also provided a theoretical basis for further development

and clinical application.

[Key words] Shen Hong capsule; acute mountain sickness; biological information; liquid chromatography-mass

spectrometry; in vitro experiment
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