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Abstract: Objective To study the protective effect and mechanism of taraxasterol on alcoholic liver disease (ALD) from the
perspective of gut microbiota and liver metabolites. Methods C57BL/6J mice were randomly divided into control group, model
group, silibinin (100 mg/kg) group, taraxasterol high- and low-dose (10, 5 mg/kg) groups, with eight mice in each group. After
continuous administration for four weeks and daily administration for 4 h, the ALD model was induced in mice by ig 53° red star
erguotou. Liver function, liver tissue oxidative stress and inflammation related indicators in serum were detected. Hematoxylin-eosin

(HE) staining was used to observe pathological changes in liver tissue. Western blotting was used to detect the expressions of zonula
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occludin-1 (ZO-1) and Occludin proteins in small intestine tissue. Metabolomics and 16S rRNA sequencing were used to detect changes
in liver metabolites and gut microbiota. Results Compared with model group, taraxasterol significantly reduced the liver index and
levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), triglycerides (TG) in serum of ALD mice (P <0.05, 0.01),
increased the activity of superoxide dismutase (SOD) in liver tissue (P < 0.05, 0.01), reduced the levels of malondialdehyde (MDA),
tumor necrosis factor-o (TNF-a) and interleukin-6 (IL-6) in liver tissue (P < 0.05, 0.01), improved liver pathological changes, and
upregulated the expressions of ZO-1 and Occludin in small intestine tissue (P < 0.05, 0.01). 16S rRNA sequencing analysis showed
that taraxasterol effectively regulated the diversity of gut microbiota in ALD mice, improved the disorder of gut microbiota structure,
and increased the abundance of beneficial bacteria such as Bacteroides, Bifidobacterium and Parabacteroides, decreased the abundance
of pathogenic bacteria such as Escherichia Schilla and Streptococcus. Metabolomics analysis showed that taraxasterol reversed alcohol
induced liver metabolic disorders, particularly in the sphingolipid and linoleic acid metabolic pathways, and increased levels of acetic

acid, butyric acid and valeric acid. Conclusion Taraxasterol alleviates liver inflammation and alleviates ALD by regulating changes

in gut microbiota and metabolites.
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Fig. 1 Histopathological morphology of liver tissues of mice in each group (HE staining)
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Fig.2 Liver index, activities of ALT, AST and level of TG in serum of mice in each group (X +s,n=28)
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Fig. 3 Activity of SOD and levels of MDA, IL-6 and TNF-a in liver tissues of mice in each group (X +s,n=38)
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Fig. 4 Expressions of ZO-1 and Occludin protein in small intestine tissues of mice in each group (X +s, n=23)
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A, B-PCA plots of liver samples from mice in each group under positive and negative ion modes; C, D-PLS-DA plots of liver samples of mice in each

group under positive and negative ion modes; E-heat map of differential metabolites in livers of mice in each group; F-metabolic pathway analysis.

5 RPEFDER n=8)

Fig. 5 Metabolomics analysis results (n = 8)

*1 FEFEDEFKGINEE

Table 1 Identification of differential metabolites in liver of different groups

T Uik VIP 1r/s m/z & ET PRy RO vl A S H
1 FrER R 1.8958 481.57  191.0196 [M—H] kg o
2 AIFI R R F2a 1.5038 15828 3532336 [M—H]" 17 I
3 3-TERH 1.3894 38432  171.0061 [M—H] kg o
4 Cer[d18 : 1/18 1 1(92)] 1.1803 129.80  622.5430 [M+CHsCOO] 1 U
5 Hi R % D> 14041 113.14 3512183 [M—H] i 1
6 ] R P 1.1341 12471 4653048 [M—H] 1 1
7 T 1.3075  88.39 3002884 [M-+H]* 1 1
8 Vi A 1.5386  192.19  146.1165 [M-+H]* 1 1
9 IRz 1.6478  91.54 2982725 [M-+NH4* 1* "

10 D-RAEHB 14546 39329  116.0331 [M+H—H0]" 1# 1"

EXIIRAL LS #P<<0.05 #P<0.01; SHAALLE: "P<0.05 *P<0.01.
#P<0.05 *P<0.01 vs control group; “P <0.05 P <0.01 vs model group.
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Fig. 6 Results of gut microbiota analysis (n = 8)
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