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[Abstract] Objective: To explore the possible mechanism of external Tongfu decoction in the treatment of
postoperative ileus (POI) based on network pharmacology and animal experiments. Methods: The active
compounds, action targets, and therapeutic targets of the POI associated with Tongfu decoction were identified
using a comprehensive database. The intersection of drug and disease targets was established through mapping
techniques. Subsequently, a protein—protein interaction (PPI) network for the intersecting targets was constructed
alongside a network diagram illustrating the relationships between drugs, active compounds, and their respective
targets. Following this, Gene ontology (GO) and Kyoto encyclopedia of genes and genomes (KEGG) enrichment
analyses were conducted on the intersecting targets. A total of 27 C57 mice were randomly assigned to model
group, sham operation group and Tongfu decoction group, with 9 mice in each group. The model group and

Tongfu decoction group underwent a comprehensive exploration of the small intestine under sterile conditions,
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while the sham operation group only received laparotomy and intestinal manipulation. In the Tongfu decoction
group, patches containing Tongfu decoction were affixed to the skin overlying the scapular region of each
mouse, with patch changes occurring every 24 hours. On days 1, 3, and 5 post—surgery, the intestinal ink
propulsion rates were compared among all groups. Serum levels of IL-6, TNF-a, CRP, CCL2, IL-1p3, and IL-10
were measured using enzyme-linked immunosorbent assay (ELISA). Additionally, colon tissue morphology was
assessed through hematoxylin—eosin (HE) staining. The expression levels of JAK2 and STAT3 in colon tissue at
24 hours and 72 hours after surgery were evaluated via Western blotting. Results: An interaction network
comprising 11 traditional Chinese medicines, 74 active compounds, and 101 target proteins was established for
Tongfu decoction through the application of network pharmacology. GO and KEGG enrichment analyses of the
intersecting genes indicated that the biological processes associated with the treatment of POI using Tongfu
decoction were primarily linked to responses to lipopolysaccharides. The cellular composition was found to be
related to physiological functions of cell membranes. Molecular functions predominantly involved lysosomal activity.
The KEGG enrichment analysis revealed that Tongfu decoction mainly modulated pathways such as TNF, HIF-1,
IL-17, PI3K-Akt, ErbB, MAPK, cAMP, chemokines, JAK-STAT and others in its therapeutic approach towards
POL. On the first and third day post—surgery, the intestinal ink propulsion rate in mice of Tongfu decoction
group was significantly higher than that of the model group (P<0.05). In comparison to the model group, the
colonic mucosal epithelial structure of mice in Tongfu decoction group exhibited greater integrity, accompanied
by a reduction in eosinophil infiltration within both colonic villi and muscle tissue, as well as a diminished
tendency for vasodilation. Furthermore, when compared to the model group, levels of IL-6, TNF-a, CRP, and
IL-10 were all significantly decreased in mice of Tongfu decoction group (P<0.05 or P<0.01). Additionally,
compared with the model group, the expression levels of STAT3 at 24 hours post—operation and JAK2 and
STAT3 at 72 hours post—operation in the colon tissue of mice in the Tongfu decoction group were decreased
(P<0.05 or P<0.01). Conclusion: The external application of Tongfu decoction influences the expression levels of
IL-6, TNF-a, CRP and IL-10. It inhibits the JAK2-STAT3 signaling pathway and may provide therapeutic
benefits for POI through mechanisms such as modulation of immune inflammatory responses, oxidative stress
regulation, and apoptosis induction.

[Keywords] postoperative ileus; Tongfu decoction; network pharmacology; animal experiments; JAK2—-STAT3
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