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Main Research
Projects

® Mechanisms of onset of mite-induced allergic asthma
Approximately one-third of the population of Japan are said to be allergic to
certain allergens, and indeed, the number of allergy patients has gradually
increased in the last50years. One of the reasons for this increase is the
increasing influence of an indoor allergen house mite, attributed to the changes
in our living environment. We recently found that repeated administration of
the mite allergen into mouse trachea induces asthma-like conditions. We believe
that this model represents clinical cases of mite-induced allergic asthma better
than other models. We are currently investigating the mechanisms of onset of
mite-induced allergic asthma, while searching for preventive and therapeutic
agents using this model. We have recently discovered several receptors
involved in the recognition of mite allergen epitopes and are now investigating
the recognition mechanism.

@ Influence of environmental factors on the onset of allergic diseases
Environmental factors are thought to contribute to the increasing prevalence of
allergies, but not enough scientific evidence supports this claim. Diesel
particulate matter, viral infection, and E. coli toxins are likely candidates, but
how they influence the onset is largely unknown. We recently found that several
microbial stimuli either enhance or suppress the onset of mite-induced allergic
asthma, and we are currently investigating the underlying mechanisms. We
believe that our findings will lead to the development of vaccines or the
identification of therapy targets.

® Mechanisms of the onset of pulmonary emphysema induced by

exposure to environmental tobacco smoke

Chronic obstructive pulmonary disease ( COPD ) is an irreversible and
progressive disease characterized by airflow limitation, inflammation of
peripheral airways, and alveolar damage. It is expected to be the third leading
cause of death worldwide in2020, and has a significant cost impact. An
anticholinergic agent is a first-line agent, but no drugs can reverse pathologic
changes. We combined environmental tobacco smoke and environmental
factors and successfully developed a mouse model that represents clinical
pathology after a short-term exposure to environmental tobacco smoke. We are
currently investigating the underlying mechanisms while trying to identify
therapeutic targets.

@ Basic research on the mechanism of the onset of sick house syndrome

(SHS)
SHS is defined in a narrow sense as “various nonspecific symptoms such as skin
and mucosal symptoms, headache, and fatigue, excluding poisoning, allergies,
and others symptoms with medically proven causes and pathology” (project
supported by 2007 grant-in-aid from the Ministry of health, Labor and
Welfare) . However, the mechanism of the onset of SHS is largely unknown.
We developed a mouse model of dermatitis induced by volatile organic
compounds ( e.g., formaldehyde ) and are currently investigating the
underlying mechanisms and therapeutic agents.
We are also interested in the mechanism of asthma progression that leads to
intractable status, the mechanism of airway tissue reconstruction in chronic
asthma, the development of novel drugs for asthma treatment, and the
development of drugs for the treatment of infectious pulmonary diseases.
We aim to deliver better drugs to patients, especially to those with allergic
diseases and respiratory diseases. To achieve this goal, we develop and
combine animal models with cellular models to investigate the pathological
mechanism at the individual, cellular, and molecular levels, thereby identifying
novel therapy targets and optimal use. Please visit our laboratory if you are
interested in any of our projects.
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