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Abstract

As elemental diets are effective therapy for inflammatory bowel disease (IBD), intralumenal environment
including ingested food, indigenous flora, bacterial component, microbial metabolites and fermentation products
closely related to the etiology and pathophysiology of IBD. The aim of this project is to identify the nutritional
stimuli-inducing signaling pathways related to gastrointestinal inflammation, and eventually to apply the result

to the development of remedies against IBD.

In this project, we elucidated the influence of starvation and refeeding on immune cells using murine
models. Starvation for 36 h dramatically decreased the number of cells in Peyer's patches (PP). In addition, we
found the significant decrease in the number of B cells and the change in the localization of CD11c" dendritic
cells in PP located in the lower part of small intestine after starvation. After starvation of 36 h, mice were refed
with normal diet (CE2). After refeeding of 48 h, starvation-induced reduction of the number of cells in PP was
recovered to the basal level. To clarify dietary-inducing mechanisms to maintain the number of immune cells in
gut-associated lymphoid tissues, the expressions of chemokines and their receptors were examined in starved or
refed mice. The level of some chemokines normally expressed in PP was strikingly decreased during starvation.
These results indicate that the nutritional stimuli-inducing signaling pathways affect production of chemokines
by stromal cells in PP, resulting the changes of the number of immune cells in gut-associated lymphoid tissues.

We also analyzed the gastrointestinal tract of mice with high fat diet (HFD)-induced obesity. During
~8-20 weeks of HFD feeding, totally 35% of mice developed macroscopically distinct metaplastic patchy lesions
in stomach. This metaplastic patchy lesion was histologically characterized by severe loss of parietal cells
expressing HK-ATPase, a parietal cell marker, and the expression of ectopic Alcian blue-positive mucin. The
decrease of the number of parietal cells was clearly observed as early as 8 weeks after starting HFD. To find out
early changes of the parietal cells in HFD-fed stomachs, morphological analysis using electron microscopy (EM)
was performed. In control mice, gastric corpus pits were mostly occupied with parietal cells containing
cytoplasmic tubulovesicles and numerous mitochondria. After 4 weeks of HFD feeding, decrease of the number
of parietal cell was frequently observed in corpus mucosa. Further, abnormal mitochondria in parietal cells with
dense crystalline inclusions were seen in HFD-fed mice. These results suggest the presence of mitochondrial
stress in HFD-fed parietal cells. Single-cell gene expression analysis by using Fluidigm C1 and Biomark HD
system indicated that this lesion was similar to previously reported precancerous lesion, spasmolytic polypeptide
expressing metaplasia (SPEM). These results indicate that HFD alone could induce atrophic changes and
metaplasia of proximal gastric mucosa in mice.

We have done global study of gene expression and epigenetic changes using mucosal tissues from
IBD patients and have tried to establish the method of in silico integrated analysis by using these data to find out
the nutritional stimuli-inducing signaling pathway related to gastrointestinal inflammation. Bioinformatics is

now underway.
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