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Study on molecular mechanism of Ganmai Dazao Decoction combined with Baihe Zhimu Decoction
in treating depression based on network pharmacology-molecular docking-SPR technology
WANG Huazhen, HE Lei, MENG Xiangyu, XIE Yuankui

Department of Pharmacy , The Second People's Hospital of Zhumadian, Zhumadian ,Henan 463000, China

Abstract: Objective To explore the active ingredients of Ganmai Dazao Decoction (GDD) combined with Baihe Zhimu Decoction (BZD) and the
potential targets for the treatment of depression by network pharmacology, and verify the interaction between the main active ingredients and the key
targets by molecular docking, surface plasmon resonance (SPR), and thermal shift assay experiments. Methods TCMSP, HIT, BATMAN-TCM and
ECTM databases were used to screen the effective compounds in GDD combined with BZD. TCMSP, CTD and PHARMAPPER databases were used to
obtain the potential targets of GDD combined with BZD. GeneCards and GEO databases were used to obtain depression-related targets, and the
potential therapeutic targets for depression were obtained after intersection with above targets. The target protein-protein interaction (PPI) network was
constructed using String database. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis were performed
using DAVID and KEGG databases. Cytoscape software was used to construct the corresponding network to obtain the main active ingredients and key
targets. Discovery studio software was used for molecular docking. SPR technology was used to detect the binding activity of active ingredients and

target. Thermal migration assay was used to detect the binding effect

of main active ingredients and target. Results  After ADMET

[FL41 B | g AR5 3 (232102310033) ;38 K i 56

screening, 160 active components of GDD combined with BZD were

A REEBEBEARHIFS H (2021-ZMDSPH-002) obtained, and 763 potential anti-depression targets were obtained
[EZ TN ] EARE, 2 Bt @ 2500, 32 b 2550 after intersection of depression-related targets and differentially

ARG PRAM Y T AE expressed genes of depressed patients. PPI network analysis, GO and
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KEGG enrichment analysis showed that 10 signaling pathways such as mitogen-activated protein kinase (MAPK) signaling pathway may play an

important role, of which MAPK14 was the most important. Molecular docking and SPR experiments showed that formononetin, licochalcone A and

vestitol were the main active ingredients of GDD combined with BZD, which could bind to MAPK14 protein with the affinity of 2.36 wmol/L, 26.01

pmol/L, 11.30 wmol/L, respectively. The thermal migration assay showed that these 3 molecules could significantly improve the thermal stability of
MAPK14 after binding to MAPK 14, indicating that these 3 molecules could interacted with MAPK14. Conclusions MAPK14 is a potential target for
the treatment of depression, GDD combined with BZD bind to MAPK14 through 3 active ingredients. The molecular mechanism of GDD combined

with BZD in treating depression was explained from the point of view of direct action of active molecules for the first time.

Keywords: depression; Ganmai Dazao Decoction; Baihe Zhimu Decoction; surface plasmon resonance technology; network pharmacology;

mechanism of action
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