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Berberine improves drug-induced liver injury in mice by modulating gut microbiota
TU Dianji, ZHOU Jiyin Clinical Medical Research Center, Second Affiliated Hospital, Army Medical University
(Third Military Medical University ), Chongqing, China

[Abstract] Objective To investigate the protective effects of berberine (BBR) against drug-induced
liver injury (DILI) in mice and the change profiles in gut microbiota, and to elucidate the underlying
mechanism by which BBR alleviates DILI  through modulation of the gut microbiota.
Methods Acetaminophen (APAP) administration was performed on C57BL/6] mice with or without pre-
treatment of ampicillin-neomycin-metronidazole-vancomycin (ABX, depletion of gut microbiota) to establish a
DILI model. Based on body weight, 12 mice were randomly divided into an APAP group and a BBR group,
with 6 animals in per group. Serum and liver tissue samples were collected from both groups to determine the
effects of intragastrical administration of BBR on serum transaminase levels, inflammatory indicators, and liver
histopathology. Fresh fecal samples were also collected to profile the gut microbiota using 16S rRNA gene

sequencing. Then the alpha and beta diversity, as well as the overall microbial community structure, were
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compared between the 2 groups. Pearson correlation analysis was employed to analyze the relationships

between differentially abundant bacteria and the serological indicators. Results Intragastrical
administration of BBR significantly reduced APAP-induced serum levels of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST), and ameliorated the proportion of hepatocellular necrosis caused by
APAP. The results of 16S rRNA gene sequencing revealed that there were no statistical differences in the
alpha diversity indices (Chaol and Shannon) between the APAP-BBR and APAP groups, but a significant
difference was observed in beta diversity (P<0.05). Compared to the APAP-BBR group, the relative
abundances of Alloprevotella and Ruminococcaceae_UCG_014 were significantly increased in the APAP group
(P<0. 05). Conversely, the relative abundance of Parabacteroides was significantly higher in the APAP-BBR
group than the APAP group (P<0.05). Pearson correlation analysis demonstrated that Alloprevotella was
strongly correlated with AST level (P<0. 05), while both Ruminococcaceae and Parabacteroides showed strong
correlations with ALT and AST levels (P<0.05). Conclusion

mitigate the progression of DILI in mice, potentially through modulating the gut microbiota.

Intragastric administration of BBR can
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A: HE staining showing hepatic morphology in the control, APAP+PBS, and APAP+BBR groups of mice; B~C: Histograms of
serum levels of ALT (B) and AST (C) in 3 groups of mice; D~F: Statistical analysis of mRNA expression levels of TNF-a (D),

F4/80 (E) and IL-18 (F) in hepatic tissues
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Figure 1 Berberine (BBR) attenuates acetaminophen (APAP)-induced acute drug-induced liver injury (DILI) in mice (n=6)
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A : HE staining showing hepatic morphology in the control , APAP+PBS+ABX , and APAP+BBR+ABX groups of mice ;

B, C: Histograms of serum levels of ALT (B) and AST (C) in 3 groups of mice; D~F: Statistical analysis of mRNA expression

levels of TNF-a (D), F4/80 (E) and IL-1B (F) in hepatic tissues. ABX: Ampicillin-neomycin-metronidazole-vancomycin

B2 ABXEIBFEREE,#S BBR TR APAP &/ REKHIEHE

Figure 2 ABX depletion of gut microbiota and intragastrical administration of berberine (BBR) donot attenuate the

progression of acetaminophen (APAP)-induced acute drug-induced liver injury (DILI) in mice
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Figure 3 Analysis of gut microbiota between acetaminophen (APAP) -induced acute drug-induced liver injury (DILI)

mice and DILI mice with BBR treatment
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A: Effect size distribution between the APAP and APAP+BBR groups by linear discriminant analysis (LDA) , with the X-axis
representing LDASCORE (Logl0) and the Y-axis representing significantly different bacterial genera (LDASCORE>2) ;

B: Arc-shaped diagram of the classification evolutionary branches with significant differences between the 2 groups, showing

the hierarchical relationships of different bacterial genera from the inside out, with node sizes corresponding to the average

relative abundance of different bacterial genera
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Figure 4 LEfSe analysis of inter-group gut microbiota between acetaminophen (APAP)-induced acute drug-induced liver
injury (DILI) mice and DILI mice with BBR treatment
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Figure 5 Correlation between differential gut microbial taxa and serological indices in mice
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