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Investigation of molecular mechanisms of Simo Decoction in treatment of sepsis
based on animal experiments and network pharmacology combined with
molecular docking techniques
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Abstract: Objective: To investigate the potential mechanisms of Simo Decoction in the treatment of sepsis and elucidate its active
components and therapeutic targets through animal experiments, network pharmacology, and molecular docking techniques. Methods
A sepsis model was established in BALB/c mice by ip injection of lipopolysaccharide (25 mg-kg ™). Fifty mice were randomly divided
into five groups: Simo Decoction high-, middle-, low-dose (12.00, 7.56, 3.00 mL-kg™") groups, model group, and control group.
Mortality rates were recorded 24 h after modeling, and serum levels of IL-1f, IL-6, and TNF-a were measured. Active components of
Simo Decoction were identified using the Traditional Chinese Medicine Systems Pharmacology Database (TCMSP), and their
molecular structures were retrieved from the PubChem database. Potential targets were predicted using SwissTargetPrediction, and

sepsis-related targets were identified through the GeneCards and Comparative Toxicogenomics Database (CTD). The intersection of
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Simo Decoction targets and sepsis targets was analyzed using the "VennDiagram" package in R. Gene Ontology (GO) and Kyoto
Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were conducted. Core targets were identified through the
STRING database and Cytoscape 3.10.2 software. Molecular docking analyses were performed using AutoDock 4.2.6. Results At 24
h post-modeling, Simo Decoction treatment significantly reduced mortality and inhibited the expression of inflammatory cytokines in
septic mice, with statistically significant differences (P < 0.05). Twenty-six active components of Simo Decoction were identified,
yielding 737 potential targets. The intersection with 3 240 sepsis-related targets resulted in 325 common targets. GO and KEGG
analyses revealed that Simo Decoction primarily targets pathways associated with inflammation, immune regulation, and tissue repair.
The key active component, lappadilactone, was found to interact with core targets AKT1, SRC, and EGFR. Molecular docking
demonstrated favorable binding energies of lappadilactone with these targets, at —29.33, —24.73, —17.36 kJ-mol !, respectively. Animal
experiments demonstrated that Simo Decoction significantly reduced serum AKT1 levels in septic mice, with the difference being
statistically significant (P < 0.05). Conclusion Simo Decoction may exert therapeutic effects on sepsis by targeting key molecules

such as AKT1, SRC, and EGFR. These findings provide theoretical support for the application of Simo Decoction in sepsis treatment,

although further studies are required to verify its clinical efficacy and safety.
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Table 1 Active components and topological network parameters of Simo Decoction

Mol ID s OB/% DL betweenness closeness degree H%j4 %k
MOL010839 #iMAMsPIfE (lappadilactone) 3856 0.73 66934.73 0.149265 100 PN
MOLO10495 6,7- — H! 48, 3 -2-( 3 3 7, %) € i [6,7-dimethoxy-2-(2- 31.93 0.30 57736.60 0.149265 100 3%

phenylethyl)chromone]
MOL010907 £H P /K7E (norboldine) 4092 046 57446.84 0.149265 100 57
MOL010496 6,7- —Hl4&H-2- K 22 Al (DMPEC) 3238 0.39 56175.71 0.149265 100 57

MOL002372 (6Z,10E,14E,18E)-2,6,10,15,19,23- /< ! % Y + PU fik - 3365 0.42 54 249.77 0.149265 100 FEA
2,6,10,14,18,22-75J%[(6Z,10E,14E,18E)-2,6,10,15,19,23-
hexamethyltetracosa-2,6,10,14,18,22-hexaene]

MOL010485 — [ TLi#: (EPA) 4566 021 52385.07 0.149265 100  HE
MOL010813 #J:[a]™: (benzo[a]carbazole) 3522 022 48929.49 0149265 100 A%

MOL001749 2-[(2S)-2-2 J&-3- F L T Ik L ]-N-[(2S)-1-#234-3-HHL T 4359 0.35 48883.42 0.149265 100  HEHH
F]-N-FEFEFR TN (ZINC03860434)

MOL010913 (2S)-2-% 2-3- F 2L T WE3E-N-[(2S)-1-F2 #:-3- B T #5]- 77.09 0.25 4839295 0.149265 100 5%
N- L 2 5 H G FH B (C09495)

MOL010917 #%/R5E (boldine) 31.18 051 48182.09 0.149265 100 1324
MOL000211 HHEARER (mairin) 55.38 0.78 4609538 0.149265 100 K%
MOL002032 48# —FR T (DNOP) 4059 0.4 4580255 0.149265 100  HEHE
MOL000004 J5{£75 % B1 (procyanidin bl) 67.87 0.66 4250322 0.149265 100  HEHE
MOL010482 47— HfZ — g (WLN: 60VR BVO6) 4374 024 41487.16 0149265 100  HEHE
MOL000098 #it} % (quercetin) 46.43 028 37857.33 0.149265 100 1324
MOL004328 #liZ 2 (naringenin) 5929 0.21 3639517 0.149265 100 K%

MOL010489 (2R,3S,4S)-2-(3,4- —F23E K ) 0 4%-3,4,5,7-VURE (resivit) 30.84 0.27 36010.42 0.149265 100 KM
MOL005828 2-(34- - F4aE7K3E)-5,6,7,8-0 F 4 F (0 )#-4-l (nobiletin) 61.67 0.52 35312.39 0.149265 100 #H3%
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Mol ID 44T OB/% DL  betweenness closeness degree HZ54FK
MOLO002341 &% C(hesperetin) 70.31 0.27 3089722 0.149265 100 5%
MOL000449 & {i[ (stigmasterol) 43.83 0.76  28260.80 0.149265 100 KA
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MOL013381 Iy/R# (marmin) 38.23 0.31 0 0.001 311 0 5%
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Fig. 4 Visualization of GO and KEGG pathway enrichment of targets of Simo Decoction in treatment of sepsis
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Table 2 Topological network parameters of targets of Simo Decoction in treatment of sepsis

R 4 betweenness R 4 closeness R 4 degree
AKT1 9236.173 AKT1 0.718 404 AKT1 198
SRC 7 395.324 SRC 0.654 545 SRC 156
PPARG 4 267.960 EGFR 0.644 135 EGFR 148
EGFR 3752.802 BCL2 0.642 857 BCL2 146
ESR1 3 652.629 CASP3 0.636 542 CASP3 141
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