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In our living environment, there are a chemical substance, ultraviolet rays, a pathogenic
microbe, various stressors including the alimentary poison. Accumulating evidences have
revealed that failure of the defense for these environmental stresses causes various disease.
In this study, through the generation of new mouse model, we aimed to reveal the
mechanism to cause the chronic inflammation and useful approach as a treatment strategy of
inflammation.

One of the main results in our research include that establishment of the in vivo monitoring
system of the inflammation utilizing an IL-6 gene reporter mouse (Yamamoto group). This
inflammation monitoring mouse will provide a useful tool to the science community, and
contribute to the development of the inflammatory related study. Indeed, this IL-6 gene
reporter mouse has been widely used for analysis of our study and accelerate our study.

Analysis of the mice expressing constitutive active form of dioxin receptor (AhR-CA)
revealed allergic disease onset mechanism by the environmental pollution (Yamamaoto
group). This result clarified that the sustained activation of the dioxin receptor (AhR) is
one of the causes for the allergic disease through expression of neurotrophy factor. To
examine an inflammatory state of this allergic disease, IL-6 gene reporter mouse
mentioned above was used.

Another main result of our research is to have made clear that Nrf2 activating agent is
effective for condition of a patient improvement of chronic inflammation using various
chronic inflammation models. For example, we found that renal erythropoietin-producing
cells are major source of myofibroblasts and actively produce fibrogenic molecules,
including inflammatory cytokines, which led to elucidation of the protective role of Nrf2 in
the progress (YYamamoto group). In addition, chronic inflammation with the sickle cell
symptom can be improved by Nrf2 activation through deletion of Keapl (Yamamoto
group). Furthermore, we found that an inflammatory reaction due to the bacterial infection
is worsen by loss of Nrf2 (Tanaka group). Chronic inflammation in the autoimmune
disease model was improved by Nrf2 activation (Motohashi group). In addition, we found
that Nrf2 directly suppresses induction of inflammatory cytokine gene expressions in a
macrophage (Yamamaoto group). From these results, it was strongly supported that Nrf2
activating agents are effective for improvement of chronic inflammation. Thus, it is
expected that the Keap1-Nrf2 control system becomes the important molecular target of
the future pharmaceutical development.
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