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Abstract: The current study was designed to evaluate the modulatory effects of paeoniflorin on the dysregulated
gut microbiota as well as the disturbed fecal bile acids (BAs) in colitis mice. After approved by Xi'an Jiaotong
University Ethics Committees (Approval No. XJTU2019-679), the animals were randomly distributed into the
control (Con), colitis, low dose paeoniflorin (PF-L, 25 mg-kg'-d"), high dose paeoniflorin (PF-H, 50 mg-kg'-d")
and 5-aminosalicylic acid (5-ASA, 50 mg-kg"'-d") groups. Colitis was induced by administering 3% (w/v) DSS in
drinking water for 7 days. Paeoniflorin and 5-ASA were dissolved in water and administered to the appropriate
groups by oral gavage over the 7-day period. The mice were monitored daily, and the disease activity index (DAI)

comprising of body weight loss, stool consistency and gross blood was measured. The pathological changes of
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colon were evaluated by HE staining; the levels of inflammatory cytokines in colonic tissue were determined by

ELISA; the gut permeability was measured by FITC-dextran. Microbiota analysis based on 16S rDNA and targeted

metabolomics for BAs were used to evaluate the composition of gut microbiota and fecal BAs pool. The results

showed that administration of paeoniflorin markedly alleviated the inflammatory response and intestinal barrier

dysfunction in DSS-induced colitis. Importantly, these ameliorative effects of paeoniflorin were accompanied by

the improvements of disturbed composition of gut microbiota and the dysmetabolism of bile acids in feces. Finally,

we performed Spearman's correlation analysis between the fecal BAs and gut microbiota genera, and found that

Lactobacillus has a strong positive correlation with DCA and LCA which were reported to confer the beneficial

effects of maintaining intestinal homeostasis. Taken together, paconiflorin might improve the intestinal homeostasis

in colitis mice via modulating gut microbiota and fecal BAs metabolism.
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Table 1 Scoring method of disease activity index

Weight loss/%  Stool property Blood stool Scoring
0 Normal Negative 0
1-5 1
5-10 Loose stool Fecal occult bood 2
10-15 3
>15 Diarrhea Bloody naked eye 4
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Figure 1

PF improves the symptoms of DSS-induced colitis in mice. (A) Daily changes of body weight in different groups; (B) Daily

changes of disease activity index (DAI) in different groups; (C) Macroscopic observations of colon and ratios of colon weight to length; (D)
Ratio of spleen to body weight; (E) Representative pictures of H&E-stained colon tissue. Scale bar = 100 um. Data represent the mean +
SEM (n = 8). "P < 0.05, "P < 0.01, ""P < 0.001 vs Ctrl group, "P< 0.05, P < 0.01, P < 0.001 vs Colitis group. Ctrl: Normal group; PF-L:
Low dose of paeoniflorin group; PF-H: High dose of paeoniflorin group; 5-ASA: 5-Aminosalicylic acid group
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Figure 2 PF alleviates colonic inflammation in DSS-induced colitis mice. (A) MPO activity in colonic tissues; (B) Inflammatory cytokine

concentrations in colonic tissues. Data represent the mean = SEM (n = 8). ~"P < 0.001 vs Ctrl group, "P < 0.05, P < 0.01, P < 0.001 vs

Colitis group. MPO: Myeloperoxidase; TNF-a: Tumor necrosis factor alpha; IL-14: Interleukin 1 beta; IL-6: Interleukin 6; IL-10: Interleukin
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Figure 3 PF inhibits the intestinal barrier dysfunction in DSS-
induced colitis mice. Epithelial permeability of fluorescein isothio-
cyanate (FITC)-dextran in mice from different groups. Data repre-
sent the mean = SEM (n = 8). ""P < 0.001 vs Ctrl group, “P < 0.05,
#ip <0.001 vs Colitis group
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Figure 4 PF modulates the intestinal microbiota dysbiosis in DSS-induced colitis mice. (A) Venn diagram showing the unique and shared

OTUs in the diverse groups; (B) Multiple sample PCoA analysis based on Bray-Curtis similarity; (C) Relative abundance of gut microbiota

at the phylum level; (D) Relative abundance of gut microbiota at the genus level; (E) Ratio of Firmicutes to Bacteroides; (F) Relative

abundance of the significantly-altered bacteria at the genus levels from the three groups. Data represent the mean = SEM (n = 8). "P < 0.05,

“P<0.01 vs Ctrl group; “P < 0.05, “P < 0.01 vs Colitis group
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Figure 5 PF improves the microbial BAs dysmetabolism in DSS-induced colitis mice. (A) PLS-DA score plots for discriminating the fecal
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