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Integrating non-targeted serum metabolomics and liver lipidomics to explore
mechanism of action of total polysaccharides from Cinnamomum kanahirae leaves
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Abstract: Objective To investigate the liver protective effect of total polysaccharides from Cinnamomum kanahirae leaves on acute
alcoholic liver injury in mice by non-targeted metabolomics and lipidomics techniques, and to screen the related differential metabolites
and construct metabolic pathways. Methods An acute alcoholic liver injury model in mice was established by intragastric
administration of alcohol. The mice were divided into the control group, model group, silybin (positive drug, 100 mg-kg™") group, and
low-, medium-, and high-dose total polysaccharides from C. kanahirae leaves (100, 200, and 400 mg-kg™') groups. Hematoxylin-eosin

(HE) staining was used to detect pathological changes in the liver tissue of mice, and the levels of serum triglycerides (TG), total
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cholesterol (TC), low-density lipoprotein (LDL), and high-density lipoprotein (HDL) were detected by kit method. Non-targeted
metabolomics was used to analyze the changes in serum metabolites, and lipidomics was used to analyze the changes in liver lipid
molecules. Pathway enrichment and correlation analysis were performed on the differential metabolites. Results  Total
polysaccharides from C. kanahirae leaves could significantly improve the pathological damage of liver tissues such as steatosis,
ballooning, and necrosis in model mice, and the liver tissue structure in the high-dose group was basically restored to normal, similar
to the silybin group. The polysaccharides could dose-dependently reduce serum TG, TC, and LDL levels and increase HDL content.
Metabolomics of serum identified 14 differential metabolites, involving glutathione metabolism, phenylalanine, tyrosine, and
tryptophan biosynthesis pathways. Lipidomics of liver identified 28 significantly regulated lipid molecules, associated with
glycerophospholipid, linoleic acid, and o-linolenic acid metabolism pathways. Correlation analysis revealed that three serum
metabolites, such as L-glutathione, were widely associated with liver lipid metabolites, and four lipids, such as lysophosphatidylcholine
(LPC) (18 : 0), were key molecules connecting local liver injury and systemic metabolic responses. Conclusion Total
polysaccharides from C. kanahirae leaves have a significant liver protective effect on acute alcoholic liver injury in mice, and the
mechanism is closely related to the regulation of lipid metabolism pathways, improvement of oxidative stress status, and regulation of
amino acid metabolism disorders.
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Fig. 6 Clustering heatmap of serum metabolites
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Fig. 9 OPLS-DA score plots and permutation test plot of liver lipid metabolism in negative ion mode
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Table 2 Analysis of differential metabolites of various lipid groups
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