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Urine metabolomics in the rat model of damp-heat diarrhea
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[ Abstract]  Objective The ultra-performance liquid chromatography coupled to quadrupole time-of-flight mass/
mass spectrometry ( UPLC-Q/TOF-MS/MS) urine metabolomics method was used to screen for potential metabolic markers
of rat model of damp-heat diarrhea and to explore the pathogenesis. Methods The rat model of damp-heat diarrhea was
established using a high-sugar and high-fat diet (HF), a high-temperature and high-humidity environment ( HH) , and
intraperitoneal injection of Escherichia coli (EC). Urine samples were collected from rats at different stages of modeling
(HF, HH, and EC) and analyzed using UPLC-Q/TOF-MS/MS. The data were analyzed by multivariate statistical analysis.
Results  Seven potential endogenous biomarkers were screened, namely, L-glutamic acid-L-cysteine, L-formyl
kynurenine, 5-hydroxy-N-formylkynurenine, riboflavin-5-phosphate, linoleic acid, L-tryptophan and melatonin.
Conclusions The metabolic pathways involved in damp heat diarrhea include metabolic pathways such as tryptophan
metabolism, riboflavin metabolism, and linoleic acid metabolism. The results suggest that energy-, amino acid- and lipid-
metabolism disorders occur in rats with damp-heat diarrhea which provide a scientific basis for elucidating the mechanism of
pathogenesis of Chinese medicine and traditional Chinese veterinary medicine damp-heat diarrhea.
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Figure 1 Clinical symptoms of the rats

T H AR
Table 1 Results of blood routine test
2151 F4H PRI B A PR i gtk METEFRE AR R 1IN
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Note. Compared with the control group, “P< 0. 05.
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Figure 2 Serum inflammatory cytokines levels of the rats
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Note.A, Ileum of a control rat. a, lleum of a dampness-heat diarrhea ( DHD) rat. B, Colon of a control

rat. b, Colon of a DHD rat.

Figure 3 Histopathological changes of the rat ileum and colon tissues
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Figure 4 The total ions chromatograms (TIC) showing the urine changes of the rats
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Figure 5 The PLS-DA scores
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Figure 8 The Venn diagram of differential metabolites
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Figure 9 The relevant metabolic pathways
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Table 2 The potential urine biomarkers of dampness-heat diarrhea

G =R G| QL i PA{H AR A o A T #FER %>
m/z FC P value vIP Description KEGG.ID
270. 1079 0. 2409 0. 000474 1. 6382 5-Hydroxy-N-formylkynurenine C05648
250. 0615 8. 6343 0. 000006 2.33%4 gamma-L-Glutamyl-L-cysteine C00669
275. 0436 0. 4444 0.015793 1. 0034 L-Formylkynurenine C02700
271. 0828 0. 0528 0. 000020 2. 6819 N-Acetyl-5-methoxytryptamine C01598
239. 0582 2.7867 0. 000000 1. 1523 L-Tryptophan C00078
303. 2295 0. 1279 0. 000040 2.0437 Linoleic acid C01595
455. 0952 2. 8492 0. 001579 1. 1831 Riboflavin-5-phosphate C00061
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Figure 10 Changes in the content of potential metabolic markers
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