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[Purpose and Background of the Research]

Allergic diseases including bronchial asthma,
pollinosis, atopic dermatitis and food allergies have
been dramatically increasing worldwide, especially
in the developed countries and urban areas.
Changes in environmental factors, rather than
those in genetic factors, are thought to be
responsible for the increase in allergic diseases. An
increase in environmental pollutants is involved in
the recent changes in the environment and is
thought to be responsible, at least partly, for the
increase in allergic diseases. We have previously
reported that environmental pollutants such as
diesel exhaust particles, representatives of ambient
fine particles (PM2.5), environmental chemicals
including plasticizers, and nanomaterials can
enhance allergic diseases. To control allergic
diseases in modern society, not only medical
approach but also environmental approach should
be considered, because environmental pollution or

pollutants are ubiquitous in our living environment.

The aim of our comprehensive and systematic study
is to control allergic diseases via environmental and
medical approaches.

[Research Methods]

Our systemic study using In vitro, ex vivo, and
in vivo procedures will analyze the underlying
essential and fundamental mechanisms through
which environmental pollutants enhance allergic
diseases such as bronchial asthma and atopic
dermatitis. Especially, we will focus on the
important cells including epithelial cells, antigen
presenting cells and a variety of immune cells and
their intercellular interactions in the enhancing
effects of environmental pollutants. Our targets
include brain and bone marrow in addition to local
inflammatory sites. Furthermore, we will identify
the critical intracellular molecules, cell surface
molecules and humoral mediators which play
pivotal roles in the important cells and intercellular
interactions. On the other hand, we will identify
the possible enhancing factors and/or substances
for allergic diseases by creating the evaluation

system, where test samples will be applied to the
in vivo evaluation using animal models on the
basis of the results in the simple 1n vitro screening
test using the identified cells and molecules.

[Expected Research Achievements and
Scientific Significance]

We will elucidate the essential
fundamental mechanisms by
environmental pollutants enhance
diseases at the original source of
biological/immunological responses and cell
development/differentiation. Especially, we will
identify the critical molecules as the possible
targets for the new medicines or the medical
approach to allergic diseases under the combined
exposure to environmental pollutants and
allergens which we usually suffered in daily life.
On the other hand, we will identify the possible
enhancing factors and/or substances for allergic
diseases by testing a variety of environmental
samples and consumer products. Finally, we
would like to control allergic diseases via
environmental and medical approaches.
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