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C57BL/6] mice were fed a high-fat diet (HFD) for 4 weeks, followed by 7 days of high-dose metformin
administration (250 mg-kg", bid) to establish a diarrhea model (HFDM). Additional groups included a normal
chow diet group (NCD), HFD group, and combination group (HFDMB; co-administered baicalin while establishing
the mouse model of diarrhea, 100 mg-kg”, bid). Observations of fecal morphology, diarrhea score, and fecal water
content revealed that baicalin alleviated metformin-induced early diarrhea. Full-length 16S rRNA sequencing of
fecal samples demonstrated that baicalin reduced the relative abundance of diarrhea-associated bacteria (Shigella
sonnei, Enterococcus gallinarum, Enterococcus hirae) while increasing beneficial bacteria (Lactobacillus johnsonii,
Ligilactobacillus murinus, Limosilactobacillus reuteri). Targeted bile acid quantification of colonic contents
revealed elevated levels of primary bile acids (e.g., TCDCA, TCA) in the HFDM group, which were normalized by
baicalin co-treatment. Histopathological analysis of colonic tissues via H&E staining and immunohistochemical
labeling of tight junction proteins (ZO-1 and occludin) indicated that baicalin mitigated metformin-induced colonic
damage and enhanced tight junction protein expression. In conclusion, this study elucidates that baicalin alleviates
metformin-induced early diarrhea by modulating gut microbiota-bile acids-gut barrier, offering a scientifically

grounded integrated therapeutic approach for clinical metformin intolerance.
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Figure 1 Effects of baicalin on metformin-induced diarrhea in mice. A: Representative photographs showing the fecal morphology of mice

from different groups; B: Diarrhea score in mice; C: Fecal water content in mice. n =6, x+s. P <0.05, "P<0.01, ""P<0.001, """P < 0.000 1
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Figure 2 Effects of baicalin and metformin on the gut microbiota in mice. A: The relative abundance of the top 20 microbial communities

at genus level abundance ranking; B: The relative abundance of the top 30 microbial communities at species level abundance ranking
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Figure 3 Quantification of the relative abundance of specific bacteria in different groups of mice. A: Escherichia Shigella; B: Enterococ-

cus; C: Shigella sonnei; D: Enterococcus gallinarum; E: Enterococcus hirae; F: Ligilactobacillus murinus; G: Lactobacillus johnsonii; H:

Limosilactobacillus reuteri. n =6, x + s.

"P<0.05,"P<0.01
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Figure 4 Quantificaiton of bile acid contents in mouse colon. A: Heatmap showing difference of 15 individual bile acids in the colonic
content of four grouped mice; B: Level of taurochenodeoxycholic acid (TCDCA) in mouse colon; C: Level of taurocholic acid (TCA) in

mouse colon; D: Level of tauro-a-muricholic acid/tauro-g-muricholic acid (TaMCA/TBMCA) in mouse colon. n =6, x £ 5. P < 0.05
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Figure 5 Colonic histopathology and tight junction protein expression in mice. A: Histopathological evaluation and immunohistochemical
localization of tight junction proteins zonula occludens-1 (ZO-1) and occludin in colon tissues; B and C: Quantitative analysis of ZO-1 and

occludin expression, respectively. n = 6, x £ 5. P <0.05, "P < 0.01
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RIEP, RS B E G ERE A P& B
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