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Efficacy of navel application of Jianpiwenyang Gel for chronic diarrhea of spleen and

stomach weakness type: a randomized controlled trial and analysis of the mechanism
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Abstract: Objective To investigate the efficacy of Jianpiwenyang Gel (SSWYG) for treating chronic diarrhea and explore its
therapeutic mechanism. Methods Eighty patients with chronic diarrhea of spleen and stomach weakness type were
randomized into two groups for interventions with lifestyle adjustment and treatment with bifid triple viable capsules (control
group, n=40) or naval application with SSWYG (treatment group, n=40) for one week, after which symptoms of chronic
diarrhea were evaluated. The Chinese medicine system pharmacology analysis platform (TCMSP), GeneCards, NCBI, OMIM
database and GEO database (GSE14841) were used to obtain the active ingredients and target proteins of SSWYG and chronic
diarrhea-related targets. The key targets were obtained by topological analysis for Gene Ontology (GO) and KEGG analyses.
The affinity and binding characteristics of SSWYG for specific targets were verified by molecular docking using AutoDock
software. Results In both groups, gastrointestinal symptom rating scale (GSRS), Bristol Scale and TCM syndrome scores
significantly improved after the treatments (P<0.05), and better effects were observed in the treatment group (P<0.05). Sixty-
eight targets of SSWYG in treating chronic diarrhea were obtained, and 33 most probable ones were screened out by
topological analysis. GO and KEGG analyses identified several chronic diarrhea-related pathways including the TNF and IL-17
pathways. Molecular docking study showed good affinity of the core components of SSWYG for the key targets CASP3, NK,
IL1B, IL6, and AKT1. JUN and CASP3 had the lowest binding energy and the highest stable binding energy with multiple
major active ingredients of SSWYG. Conclusion SSWYG can significantly improve clinical symptoms of chronic diarrhea
possibly by regulating the TNF and IL-17 as well as other pathways via CASP3 and JUN, suggesting a complex therapeutic
mechanism of SSWYG involving multiple ingredients and targets and coordinated regulation of multiple pathways.
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Tab.1 Comparison of general data of the patients with chronic diarrhea (1=40, Mean+SD)

Index Control group Experimental group t P
Age (year) 29.55+8.04 28.50+7.69 0.597 0.552
Height (cm) 173.80+7.13 173.98+7.13 -0.11 0.913
Weight (kg) 71.694£9.92 71.69+10.40 0 1
BMI (kg/m’) 23.64+2.22 23.60+2.47 0.08 0.937
Disease duration (week) 22.80+4.42 22.53+4.76 0.268 0.79
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Tab.2 Comparison of GSRS scores between the two groups before and after treatment (#=40, Mean+SD)

Index Control group
Stool frequency score prior-treatment 3.45+1.11
Post-treatment 2.60+1.53*
Stool shape score prior-treatment 3.70+1.40
Post-treatment 2.53+1.48*
Incomplete defecation score prior-treatment 0.55+0.90
Post-treatment 0.53+0.88
Defecation urgency score prior-treatment 2.35+0.58
Post-treatment 1.65+1.00*
Abdominal pain score prior-treatment 0.85£1.10
Post-treatment 0.50+0.88
Bloating score prior-treatment 2.30+0.72
Post-treatment 1.98+0.48*
Borborygmus score prior-treatment 3.15+1.10
Post-treatment 1.95+1.30%
Total points 16.35+2.44
prior-treatment 11.73+£3.43*

post-treatment

Experimental group t P
3.58+1.06 -0.516 0.608
0.40+0.93*" 7.766 <0.001
4.05+1.47 -1.092 0.278
0.90+1.35%* 5.113 <0.001
0.85+1.27 -1.216 0.228
0.55+0.90*" -0.126 0.9
2.33+0.70 0.115 0.909
0.60+0.93*" 4.864 <0.001
1.05+1.11 -0.81 0.42
0.28+0.68*" 1.283 0.203
2.20+0.88 0.554 0.581
0.63+1.08*" 7.233 <0.001
2.90+1.10 1.015 0.313
0.50+0.88*" 5.848 <0.001

16.90+2.78 -0.939 0.35
3.8543.11%% 10.763 <0.001

*P<0.05 before and after treatment, “P<0.05 vs control group.
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Tab.3 Comparison of TCM syndrome score before and after therapy between the two groups (1=40, Mean+SD)

Index Control group Experimental group t P
Diarrhea score prior-treatment 2.55+1.01 2.53+0.85 0.12 0.905
post-treatment 1.63+0.74* 0.55+0.90*" 5.817 <0.001
Abdominal fullness score prior-treatment 2.75+0.98 2.60+0.81 0.746 0.458
post-treatment 1.95+1.18* 0.40+0.81*" 6.866 <0.001
Appetite score prior-treatment 2.58+1.03 2.75+0.90 -0.807 0.422
post-treatment 2.55+1.04 0.73+1.11%* 7.603 <0.001
Burnout and fatigue score prior-treatment 2.95+0.96 2.95+0.93 0 1
post-treatment 2.88+1.02 1.08+1.16%" 7.366 <0.001
Mentally tired and lazy score  prior-treatment 3.10+0.87 3.10+0.90 0 1
post-treatment 3.00+0.88 1.58+1.17** 6.149 <0.001
*P<0.05 before and after treatment, “P<0.05 vs control group .
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Fig.2 PPI network analysis (A) and topological analysis (B) of the intersection targets of SSWYG and chronic

diarrhea.
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Fig.3 GO function and KEGG analysis of the key targets of SSWYG against chronic diarrhea. A: Bubble map of
GO function analysis. B: Bubble map of KEGG analysis.
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Fig.4 Heat map of molecular docking efficiency and pattern of the highest docking efficiency between drug active ingredients
and the key proteins of chronic diarrhea. A: Heat map. B: CASP3 and MOL000098. C: CASP3 and MOL000354. D: JNK and
MOL000098. E: JNK and MOL000390. F: JNK and MOL000422.
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