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(Background] ‘Metabolomics’, which is one of omics, is the study of the characteristics and interac-
tions of low molecular weight metabolites under a given set of conditions. There is the high possibili-
ty that the metabolite profiles in the cells represent the status of cells in detail compared with DNA,
RNA and proteins, because the alterations of metabolites are the downstreams of DNA, RNA and pro-
teins and are closer to the phenotype of the body. Therefore, ‘metabolomics’ may be able to detect the
subtle changes of metabolic pathways and the deviation from homeostasis before the recognition of phe-
notypic changes. Recently, ‘metabolomics’ has made dramatic progress and begun to be gradually uti-
lized in the life science research field.

(Aim]) Until now, we have utilized ‘metabolomics’ for the purpose of discovery of novel biomarkers,
development of novel drug-discovery technology and elucidation of pathogenetic mechanisms behind
gastrointestinal diseases, for example inflammatory bowel disease and colorectal cancer. In this sym-
posium, we introduce ‘metabolomics,” and then speak on our research progress of ‘metabolomics’ for
gastrointestinal diseases.

(Methods) Metabolites in serum/plasma, tissue and so on derived from human and mouse were extract-
ed with organic solvents, and then subjected to the gas chromatography mass spectrometer (GC/MS)
and liquid chromatography mass spectrometer before analysis of soluble and insoluble metabolites.
(Results) We performed GC/MS-based metabolomics for ulcerative colitis (UC), which is one of gas-
trointestinal diseases. In the dextran sulfate sodium (DSS)-evoked UC animal model, it was found that
the levels of low molecular weight metabolites in the sera and colon tissues from colitis mice changed
along with the progression of colitis. Among the changed metabolites, the level of glutamine was sig-
nificantly decreased at the acute phase of inflammation, and its level was recovered at the resolution
phase of inflammation. Therefore, the DSS-treated mice were supplemented with glutamine, and then
the degree of colitis was evaluated. As a result, histopathological examination revealed that glutamine
could achieve the therapeutic effect against colitis. In addition, it was demonstrated that the glutamine
level in the lesional tissues of UC patients was significantly lower than the non-lesional tissues. In the
sera of UC patients, the lower level of glutamine was also observed in comparison to those of healthy
volunteers.

(Discussion]) From the results of ‘metabolomics’ for UC, it was revealed that changes in the levels of
low molecular weight metabolites accompany the progression of colitis, and it was indicated that our
metabolomic approach will lead to the discovery of therapeutic agents for UC. ‘Metabolomics’ open a
new frontier in the life science research field, and the integration of ‘metabolomics’ with genomics, tran-
scriptomics, proteomics and so on for various gastrointestinal diseases as well as UC will lead to the
new development of intestinal omics.





