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Abstract: Objective: Constipation is a common functional gastrointestinal disorder, necessitating sustainable and side-
effect-free relief methods. Methods: This study investigated the efficacy of combined prebiotics in a loperamide-induced
constipation mouse model. Further assessments included gut microbiota composition, fecal short-chain fatty acid levels,
intestinal barrier-related markers, colonic tissue damage, and gastrointestinal regulatory neurotransmitters. Results:
Combined prebiotics alleviated constipation by downregulating the abundance of harmful bacteria (Bilophila, Anaerovorax)

and upregulating the abundance of beneficial bacteria (lleibacterium, Bifidobacterium), thereby increasing excitatory
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gastrointestinal neurotransmitters (upregulating gastrin and substance P), improving the intestinal barrier (upregulating
MUC2, Occludin, and SCF mRNA expression while downregulating AQP3 mRNA relative expression), repairing colonic
tissue damage, and elevating fecal acetate and butyrate levels. These changes led to a 27% reduction in time to first black
stool excretion and 46% increase in fecal water content compared to the model group. When combined with prune juice, the
prebiotics formulation further enhanced the abundance of beneficial bacteria (Odoribacter, Faecalibaculum,
Defluviitaleaceae. UCG-011), increased gastrin and motilin levels, decreased calcitonin gene-related peptide, upregulated
MUC2 mRNA, elevated fecal acetate and butyrate, improved small intestinal propulsion rate (by 47% compared to the
model group), and increased fecal output within 5 hours (by 132% compared to the model group), demonstrating superior
constipation relief. Conclusion: The study demonstrates that the combined prebiotics (containing 3 g xylooligosaccharides,
3 g stachyose, and 8 g galactooligosaccharides per 100 mL) effectively relieve constipation. Prebiotics combined with prune
juice further enhancing efficacy through improved intestinal motility and microbiota modulation. These findings support the
development of multi-component prebiotic formulations and reveal prune juice's potential to amplify prebiotic effects,

providing a scientific basis for novel constipation management strategies.
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Table 1 Gavage sample information
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Table 2 Primer sequences used in qPCR experiments

AL/ B4 GE7E 21
Gapdh F: 5"-TGGCCTTCCGTGTTCCTAC-3'
R: 5-GAGTTGCTGTTGAAGTCGCA-3'
Clandin F: 5~ATGGCGTCTATGGGACTACAG-3'
R: 5-GAGCGCACAACTCAGGATG-3'
o F: 5-TTGAAAGTCCACCTCCTTACAGA-3'
Occludin R: 5-CCGGATAAAAAGAGTACGCTGG-3'
F: 5-GCCCACCTCACAAGCAGTAT-3'
Muce2 R: 5-GTCATAGCCAGGGGCAAACT-3'
F: 5-CTCAAGTTCCTGAAGCCCGT-3'
20-1 R: 5-GCAAAAGACCAACCGTCAGG-3'
wor F: 5~AGCTTGACTACTCTTCTGGACA-3'
R: 5-TGGCCTCTTCGGAGATTCTTTT-3'
i0P3 F: 5-GGGCCTTTGCCAACAATGAG-3'
R: 5-CGGCTGTGCCTATGAACTGA-3'
- F: 5-GCCTTTGGAGCCTCCTCTAC-3'
R: 5-CGCCGAACCCTCATAGACAT-3'
CONE F: 5-GTCTGGCAGCCAACAAACAG-3'

R: 5-TAGCAGCCACAAAGGGAGTG-3'
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FRZ%HE 30 mg, LA 0.5 mL HUFIS L8N 20 ul 10%
LI, FEATIRAIEE . FEVK LB 1 mL Z kP
FEOTIRA . 7E 4 °C K 14000xg .0 15 min, BLZ Fik
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Fig.2 Effect of prebiotics and prune juice on constipation related indicators in mice
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J7 2 W LUE T XA E YRR 5T MTL #1 SP 1)
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% Pl 7 (Glial cell line-Derived Neurotrophic Factor,
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