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Abstract: Objective The molecular mechanism of Gegen Decoction against ulcerative colitis (UC) was analyzed by network

pharmacology, and the relevant core prediction targets and the protective effect of Gegen Decoction on UC were verified by molecular
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docking and in vivo experiments. Methods The effective components and targets of Gegen Decoction were screened based on the
TCMSP and Swiss Target Prediction databases. UC-related targets were obtained from disease databases GeneCards and OMIM etc.
The intersection of effective components and disease targets was used to construct a protein-protein interaction (PPI) network, and
Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment analyses were performed.
Subsequently, molecular docking was conducted using Autodock software and visualized with Pymol software. Finally, the anti-UC
effect of Gegen Decoction and its impact on the expression of key target proteins were investigated in a UC model induced by 3%
Dextran Sulfate Sodium Salt (DSS). Results A total of 250 effective components of Gegen Decoction were screened, and 346 targets
were obtained by intersecting the effective components with disease targets. The core therapeutic targets include protein kinase B1
(AKT1), signal transducer and activator of transcription 3 (STAT3), proto-oncogene tyrosine-protein kinase Src (SRC), tumor necrosis
factor (TNF) and interleukin-6 (IL6), among others. KEGG pathway enrichment analysis revealed that the anti-UC effects of Gegen
Decoction involve several pathways, including the TNF signaling pathway, the IL-17 signaling pathway, the PI3K-Akt signaling
pathway, etc. Molecular docking results indicated that quercetin, apigenin, luteolin, kaempferol, and naringenin has good binding
affinity (Binding energy < —20.92 kJ-mol™!) with the top 10 core proteins in the key network. In vivo experiments showed that,
compared to the DSS group, Gegen Decoction was able to improve the fecal characteristics, increase colon length and colon mass
index, reduce intestinal mucosal damage, significantly downregulate serum pro-inflammatory cytokines, including TNF-o and IL-1f
(P <0.01,0.001), upregulate the anti-inflammatory cytokine IL-10 (P < 0.001), and significantly reduce the expression of SRC protein
in colon tissue (P < 0.001). Conclusion Gegen Decoction has the potential to alleviate UC, and its mechanism of action may be
closely related to the inhibition of SRC-mediated inflammatory cascade reaction in colon tissue.

Key words: Gegen Decoction; ulcerative colitis; SRC; inflammation; network pharmacology; molecular docking; quercetin; apigenin;

luteolin; kaempferol; naringenin
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Fig. 5 Molecular docking heat map of Gegen Decoction active components and core targets
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Fig. 6 Molecular docking of active ingredient quercetin from Gegen Decoction and key targets
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Fig. 8 Effects of Gegen Decoction on colon length (A) and colon mass index (B) in UC mice ( X *s, n=6—S8)
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Fig. 9 Effect of Gegen Decoction on pathological changes of colonic tissue in UC mice
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Table 3 Effects of Gegen Decoction on serum levels of TNF-a, IL-1p and IL-10 in UC mice ( X *s, n=3)

ZH FlE/(gkg™) TNF-o/(pg-mL1) IL-1B/(pg-mL™") IL-10/(pg-mL™")
oyt — 122.14+13.64 235.97+6.39 125.56+14.58
tit) — 166.25+22.27* 277.75+18.38" 59.52+4.91**
iR 1.7 73.324+10.26"* 219.37+13.31% 95.66+6.14%*
SASP 0.5 78.71+£10.55%# 238.33+20.12* 103.73 +8.91###

x4 "P<0.05 P<0.01 ™P<0.001; HHBALLE: #P<0.05 #P<0.01 **P<0.001.
*P<0.05 "P<0.01 ""P<0.001 vs control group; *P < 0.05 *P<0.01 *#P<0.001 vs model group.
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la HER

pagii R W& SASP

SXRAE: T P<0.001; SR #P<0.001.

Hk

P <0.001 vs control group; #*P < 0.001 vs model group.
E 10 BRAX UC MREFELRF SRC EERIENFN (REHWK, X £5,n=6)
Fig. 10 Effect of Gegen Decoction on SRC expression in colonic tissue of UC mice (immunohistochemistry, X *s, n=6)
0.001). RHIERZ A REEL M| SRC FHAMRL 4
KU DSS 755 A J0E - UC J&H = “IR” “ e ” “ WHE ” JamstY, 1



<546+ ZFEA49EFE2H 2026 F2H

‘Z;*’"%ﬂ'rﬁ{ ER Drug Evaluation Research

Vol. 49 No. 2 February 2026

SRC - —

B-aCtin | e W — 2 < 10°

payiis B B SASP

6.010%

15 A
Kkk
T

1.0

£

3

@ Hit

O

[a'

@ 05 it

MR A EIiRE SASP

SXRALLE: "P<0.001; SHRALE: #P<0.001.
P <0.001 vs control group; P < 0.001 vs model group.
11 EBiRA% UC /MNRLEFEL S SRC EHFRIEZAIFN (Western blotting, X s, n=3)
Fig. 11 Effect of Gegen Decoction on expression of SRC in colonic tissue of UC mice (Western blotting, X +s, n=3)
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