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[Purpose and Background of the Research]

Our group has investigated the mechanisms of
promotion of inflammation by innate immune
response within 7 days after onset of mouse
experimental  cerebral  ischemia  (cerebral
infarction) model (Fig. 1). We discovered that
infiltrating macrophages are activated by DAMPs
(danger associate molecular patterns) such as
peroxiredoxin derived from dead cells, and then
release inflammatory cytokines during the acute
phase within one day of onset of stroke. This
contributes to expansion of the infarct lesion and
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of the disease state. On the other hand, we have
also elucidated the mechanism of resolving
inflammation. We identified the scavenger
receptors for the clearance of DAMPs, and also
macrophages which are involved in the termination
of inflammation. Furthermore, we found that at the
chronic phase of the stroke, a large amount of T
cells accumulate in the brain. In this study, we aim
to elucidate the significance of repairing
macrophages and brain infiltrated T cells for
resolution of inflammation and tissue repair and to
identify factors that define these processes.

[Research Methods]

(1)Identification of the brain factor that induces
repairing macrophages; It 1s considered that
macrophages have an activity to induce expression
of Igfl and Msrl in the brain. We will purify the
factors from brain extract and examine whether
this factor can induce repairing macrophages. We
also search a master regulator for the generation of
reparing macrophages by the RNA-seq technology.
(2) Elucidation of the mechanism of amplification
and infiltration of T cells at the chronic phase of
cerebral infarction; Most of CD4 positive T cells
infiltrated into the brain of cerebral infarcted mice
were Th1 and regulatory T (Treg) cells. In order to

clarify the significance of each cell, activation of
astrocytes, glial scar formation, and improvement
of neurologic symptoms will be examined using
IFNy-deficient mice and Treg-depleted mice. We
also analyze the chemokine-chemokine receptor
and T cell receptor of infiltrated T cells and clarify
the mechanism of infiltration and amplification of
T cells into the brain.

(3) Elucidation of the relationship between T cells
and microglia, astrocytes; We establish a
co-culture system of T cells, microglia and
astrocytes in vitro and elucidate the molecular
mechanism by which T cells control these cells.

(4) Elucidation of the significance of T cells in
other tissue injuries; We will investigate whether
the repair mechanism in T cell tissue damage
revealed in this study also applies to other chronic
inflammatory systems such as myocardial
infarction model and Alzheimer model.

[Expected Research Achievements and
Scientific Significance]

Although inflammation has been often considered
in relation to tissue injury, however, inflammation
1s also important for the initiation of tissue repair.
In particular, there is in a dynamic equilibrium
state including the acquired immune system
during chronic stage of inflammation. The
inflammatory processes leading from "removal of
damaged cells" to "tissue repair" will be clarified
by our research. Furthermore, new cells and
soluble factors which are involved in these
processes will be identified. Our goal is the
development of new therapies for tissue injuries at
the chronic phase including brain stroke.
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