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Regulatory effects of nine spleen-meridian-tropism traditional Chinese medicines
on spleen metabolome and gut microbiota
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Abstract: Objective To evaluate the regulatory effects of nine Chinese medicinal herbs for spleen meridian tropism (Lablab album
Semen, Angelicae Sinensis Radix, Jujubae Fructus, Astragali Radix, Red Ginseng, Longan Arillus, Rosae Rugosae Flos, Panax
Ginseng, Crataegi Fructus) on spleen metabolome and gut microbiota in mice, and to provide experimental evidence for the mechanism
research and classification evaluation of spleen meridian tropism herbs. Methods Nine spleen-tonifying Chinese herbs were
classified into three categories: five gi-supplementing and spleen-strengthening herbs (Lablab album Semen, Jujubae Fructus,

Astragali Radix, Red Ginseng, Rosae Rugosae Flos), two blood-nourishing herbs (4dngelicae Sinensis Radix, Longan Arillus), and two
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gi-regulating and stagnation-resolving herbs (Rosae Rugosae Flos, Crataegi Fructus). C57BL/6JGpt mice were randomly divided into
ten groups: a control group and nine treatment groups administered with aqueous extracts of the respective herbs at doses of 5.85 g-kg™!
for Lablab album Semen, 4.68 g-kg™! for Angelicae Sinensis Radix, 5.85 g-kg™! for Jujubae Fructus, 11.70 g-kg™! for Astragali Radix,
3.51 g'kg™! for Red Ginseng, 5.85 g-kg™! for Longan Arillus, 2.34 g-kg™! for Rosae Rugosae Flos, 3.51 g-kg™! for Panax Ginseng, and
4.68 g'kg™! for Crataegi Fructus. Each group consisted of eight mice. The treatment groups received their respective herbal decoctions
via ig once daily for 10 consecutive days, while the control group received an equal volume of deionized water. Spleen metabolite
profiles and gut microbiota composition were analyzed using untargeted metabolomics combined with 16S rRNA gene sequencing.
Spearman correlation analysis was used to identify associations between microbial communities and metabolites. Results After
intervention with the nine spleen-tonifying herbs, the spleen metabolome changed to varying degrees. The overall metabolic profiles
of the three herb categories exhibited high homogeneity, dominated by lipids—particularly fatty acyls in the blood-nourishing category
and organic oxides enriched in the gi-regulating category. Differentially expressed metabolites were enriched in multiple functional
pathways, including glycerophospholipid metabolism, fatty acid biosynthesis, tricarboxylic acid cycle, and amino acid metabolism.
Distinct regulatory patterns emerged across different herb categories: The gi-supplementing and spleen-strengthening herbs
significantly influenced glycerophospholipid metabolism; the blood-nourishing herbs primarily affected fatty acid metabolism; and the
gi-regulating herbs exerted stronger effects on oxidative stress-related pathways. Each herb group also enriched specific differential
bacterial genera, and significant correlations were widely observed between gut microbiota and spleen metabolites, particularly strong
links between lipid metabolism-related compounds (fatty acyls and glycerophospholipids) and microbial communities. Conclusion
Chinese medicinal herbs with different efficacies for spleen meridian tropism exhibit a regulatory pattern of “common pathway
categories plus efficacy-specific biases”, providing omics-level experimental evidence for the modern biological interpretation of
meridian tropism theory from the perspective of the gut-spleen axis.

Key words: spleen-invigorating traditional Chinese medicine; spleen; metabolomics; gut microbiota; Lablab album Semen; Angelicae
Sinensis Radix; Jujubae Fructus; Astragali Radix; Red Ginseng; Longan Arillus; Rosae Rugosae Flos; Panax Ginseng; Crataegi
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Table 1 Grouping of nine traditional Chinese medicines with spleen meridian tropism
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Table 2 Marker components for qualitative identification of nine spleen-meridian-entry Chinese medicinal herbs
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Fig. 1

MRM extracted ion chromatograms of characteristic markers of nine spleen meridian tropism traditional Chinese

medicines
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A-correlation heatmap of QC samples; B-volcano plots of differential metabolites across nine spleen-meridian herb groups; C-petal diagram of differential

metabolites among five gi-supplementing and spleen-strengthening herbs; D-petal diagram of differential metabolites between two blood-nourishing herbs;

E-petal diagram of differential metabolites between two gi-regulating and stagnation-resolving herbs
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Fig.2 Quality control and differential metabolite analysis of spleen metabolomics induced by nine spleen meridian tropism

traditional Chinese medicines
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Fig. 5 Effects of nine spleen meridian tropism traditional Chinese medicines on structure and function of gut microbiota in mice
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