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Behavior of Immune Cells under Hypoxic Conditions in the
Intestinal Inflammatory Tissue
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Summary

Th17 cells can mediate the activation and migration of neutrophils. Upon entry, bacterial, fungal and
mycobacterial pathogens are eliminated by neutrophils, as demonstrated i vivo. In recent years, path-
ogenesis and aggravation of auto-immune diseases, like inflammatory bowel disease (IBD), has been
observed to be induced by Thl7cells. Particularly in Japan, the number of IBD patients increases every
year. Onset of IBD results from excess IL-17 production by Thl7cells in the intestinal lamina propria. We
found that anti-inflammatory probiotics could repress the excess Thl7response. We validated the amelio-
ration of colitis by probiotics in a mouse model of IBD.

In general, massive quantities of oxygen are consumed because of the insufficient blood supply caused
by deficient microvascular development and polymorphonuclear cell migration in the intestinal
inflammatory tissue. Thus, the inflamed intestinal tissue suffers from inflammatory hypoxia (less than 1
% 0,), as demonstrated in human IBD patients and in the mouse model of IBD. Recently, it was reported
that Thl17 cells were regulated by hypoxia-inducible factor-1a« (HIF-1a). We confirmed that the propor-
tion of Th17 and Thl17-induced dendritic cells was significantly increased in the mesenteric lymph nodes.
The supply of oxygen was restricted in the inflamed intestinal tissue. We developed a novel anti-
inflammatory evaluation system based on the unstable supply of oxygen to the inflamed intestinal tissue.

This novel system will be useful to elucidate the complex inflammatory response mechanism i vivo.

Key word : IBD, Thl7, hypoxia environment, HIF-1«



