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Abstract

Objective: To explore the mechanism of action of Guizhi Qugui plus Fuling Baizhu Decoction in treating
Systemic Inflammatory Response Syndrome with Multiple Organ Dysfunction (SIMD) based on net-
work pharmacology and molecular docking technology. Methods: The targets of Guizhi Qugui plus Fu-
ling Baizhu Decoction were identified through searches in the Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP), Reference Guide Database, PubChem, and
Swiss Target Prediction database. Disease-related targets for SIMD were retrieved from the Gene-
Cards database. The intersection of the Decoction’s targets and SIMD-related targets was taken as the
potential targets for SIMD treatment. Proteins of these potential targets were obtained via the STRING
database and imported into Cytoscape 3.10.2 software to construct a protein-protein interaction (PPI)
network and screen for key targets. GO function and KEGG pathway enrichment analyses were per-
formed on these targets using the DAVID database, and a drug-disease-target-pathway network dia-
gram was constructed. Molecular docking was performed between the top 5 drug active ingredients,
ranked by degree in the drug-disease-target-pathway network diagram, and the core targets. Results:
A total of 446 potential targets were identified for the treatment of SIMD with Guizhi Qugui plus Fuling
Baizhu Decoction. Key targets included TNF, IL6, AKT1, GAPDH, IL1B, TP53, ALB, SRC, STAT3, and
EGFR. GO enrichment analysis yielded 1352 biological process (BP) items, 299 molecular function (MF)
items, and 153 cell component (CC) items. KEGG pathway enrichment analysis identified 201 signaling
pathways. The main active ingredients of Guizhi Qugui plus Fuling Baizhu Decoction, including glycyr-
rhizin chalcone A, (2R)-2-[(5R,10S,13R,14R,16R,17R)-16-hydroxy-3-keto-4,4,10,13,14-pentamethyl-
1,2,5,6,12,15,16,17-octahydrocyclopentaa]phenanthren-17-yl]-5-isopropyl-hex-5-enoic acid, liqui-
ritigenin B, and 14-acetyl-12-senecioyl-2E,8E,10E-atractylentriol, showed strong binding activity with
key targets TNF, IL6, AKT1, GAPDH, and IL1B. Conclusion: Guizhi Qugui plus Fuling Baizhu Decoction
may exert its therapeutic effects on SIMD by acting on key targets such as TNF, IL6, AKT1, GAPDH, and
IL1B, and influencing major signaling pathways like Pathways in cancer, Lipid and atherosclerosis,
and Apoptosis, thereby modulating the core physiological processes of inflammation and apoptosis in
SIMD and achieving therapeutic effects.
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Figure 1. Network pharmacology and molecular docking analysis flow of Guizhi Qugui plus Fuling Baizhu

Decoction in treatment of SIMD
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Figure 2. PPI network diagram of target of Guizhi Qugui plus Fuling Baizhu Decoction in treatment of SIMD
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Figure 3. Wayne diagram of target of action of Guizhi Qugui plus Fuling Baizhu Decoction in treatment of SIMD
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Figure 4. PPI Network visualization map of the targets of Guizhi Qugui plus Fuling Baizhu Decoction in Treating SIMD
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Table 1. The key targets of the treatment of SIMD by Guizhi Qugui plus Fuling Baizhu Decoction

F 1. EREEMEZTEARZAETT SIMD FX#HS
e RERSK B4 B R4 EE
1 TNF Tumor necrosis factor Ji R R B A 1 273
2 IL6 Interleukin-6 SEPIE S 268
3 AKT1 RAC-alpha serine/threonine-protein kinase RAC-o 2.5 R/ 75 2 B8 R 1 265
4 GAPDH Glyceraldehyde-3-phosphate dehydrogenase I VH - 3- i R i 262
5 IL1B Interleukin-1 beta H4EN R 18 245
6 TP53 Cellular tumor antigen p53 2 ffa e R Bt S p53 231
7 ALB Albumin HEH 228
8 SRC Proto-oncogene tyrosine-protein kinase Src it e e R % U 2 1Rl Sre 219
9 STAT3  Signal transducer and activator of transcription 3 &5 PRI SRS 7 3 218
10 EGFR Epidermal growth factor receptor R A KR T 3244 208
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Figure 5. GO enrichment analysis of the target of Guizhi Qugui plus Fuling Baizhu Decoction for SIMD treatment
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Figure 6. Enrichment analysis of KEGG pathway of target of Guizhi Qugui plus Fuling Baizhu Decoction in treatment of SIMD
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Figure 8. Network diagram of “TCM-active ingredient-key target-disease” in the treatment of SIMD by Guizhi Qugui plus
Fuling Baizhu Decoction
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Figure 9. Matrix heat map of the docking between the main active components of Guizhi
Qugui plus Fuling Baizhu Decoction and the key target molecules of SIMD
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Table 2. Molecular docking binding energy
F=2. DTSSR
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Binh s B 2e,8E,10e-J1 £, 3 =¥
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TNF —6.2933 —6.7646 —6.1434 —5.6061
IL6 —6.0875 —6.2572 —5.8054 —6.1879
AKT1 —5.3836 —6.2417 —5.2681 —5.4746
GAPDH —5.9403 —7.195 —6.1016 —6.2012
NFKB1 —5.6496 —5.7424 —6.2566 —5.4053

AKT1-14-acetyl-12-senecioyl-2E, 8E, 10E-atractylentriol GAPDH-14-acetyl-12-senecioyl -2E, 8E, 10E-atractylentriol

Figure 10. 3D model of molecular docking between main active components and key SIMD targets in Guizhi Qugui plus
Fuling Baizhu Decoction
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