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Sophora alopecuroides amelior ates lar ge intestine dampness-heat
syndromein rats by serum metabolomic approach based on
UHPLC-Q/TOF-MS/IMS
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Abstract: The Chinese herbal Sophora alopecuroides iswidely used to clean intestine and eliminate dampness,
and it has good therapeutic effects on treating bacillary dysentery and inflammatory bowel disease, etc. in clinics.
However, the mechanism of treatment is not yet well understood. The present study was aimed to explore
the mechanism of Sophora alopecuroides treatment of large intestine dampness-heat syndrome (LIDHS).
The LIDHS model was performed by the comprehensive factors, including high temperature and humidity
environment, high-sugar and high-fat diet, and intraperitoneal injection of Escherichia coli. The blood routine,
serum proinflammatory cytokine levels and histopathological changes of intestine were detected and observed.
Meanwhile, the serum metabolomic approach was conducted using the method of ultra performance liquid
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chromatography coupled to quadrupole time-of-flight mass/mass spectrometry (UHPLC-Q/TOF-MS/MS). The
results showed that Sophora alopecuroides has good therapeutic effects on the LIDHS rat models. After
treatment with Sophora alopecuroides, the abnormality of blood routine indexes as well as proinflammatory
cytokines, including IL-14, IL-2, IL-6 and TNF-« in vivo, tended to be normal, and the histopathological changes
of intestine were improved. Through metabolic profiling and protocol analysis, 9 potential metabolic markers
may be closely related with the treatment mechanism of Sophora alopecuroides on this disease, including taurine,
L-tryptophan, LysoPE, LysoPC, LPA, DG, chenodeoxycholic acid disulfate, traumatic acid and 7-ketodeoxycholic
acid, which were involved in taurine and hypotaurine metabolism, glycerophospholipid metabolism, glycerolipid
metabolism, tryptophan metabolism and primary bile acid biosynthesis etc. The serum metabolomic approach
can be applied to clarify the therapeutic mechanism of Sophora alopecuroides on LIDHS, and provide the
theoretical basisfor Sophora alopecuroides in clinical practice.
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Table 1 The effect of Sophora alopecuroides on blood routine.
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Figurel Theinfluence of Sophora alopecuroides on the proin-
flammatory cytokines among Control, Model, ZY and KDC
group (n=8, X+xs). A: IL-14; B: IL-2; C: IL-6; D: TNF-a.
3P < 0.05 vs control group; °P<0.05 vs model group; °P < 0.05
vs ZY group

n=8, x+s. *P<0.05 vs control group; "P<0.05 vs model group;

°P<0.05 vs ZY group. Control: Control group; Mode: Large intestine dampness-heat syndrome (LIDHS) model group; ZY: Self-hedling

group of LIDHS model; KDC: Sophora alopecuroides treatment group

Group Control Model zY KDC
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Figure 2 Histopathological changes of the ileum and colon. A1-A2: Control group; B
D1-D2: KDC group. “1” indicates the degeneration, necrosis of mucosal epithelium.

1-B2: Model group; C1-C2: ZY group;
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Figure 3 Total ion current chromatogram (TIC) for the
metabonome analysis in rat serum among Control, Model, ZY
and KDC groups. A: Positiveion mode (ESI+); B: Negative ion
mode (ESI-)
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Figure 6 PLS-DA score plots of serum metabolic profiling among Control, Model, ZY and KDC groups in ESI+ (A1, B1, C1) and in
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Figure 9 The relative concentration of potential metabolite markers.
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