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Restoration of immune functions declining with age.
Katsuiku Hirokawa and Masanori Utsuyama

Department of Comprehensive. Pathology
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Summary

Immunological functions peak at adolescence and gradually decline thereafter, reaching 50% and 70% of the
peak level at 40 and 70 years of age, respectively. Immune deficient state is responsible for the susceptibil-
ity of the elderly people to infections and the decreased ability to cope with stress. both of these lowering
the level of QOL. Thus, the restoration of immune functions is greatly needed in the society where ex-
tremely aged population is rapidly increasing. Two methods of immunological restoration are introduced.
The first is stimulation and enhancement of the existing immune cells in the elderly; a) caloric restriction,
b) anti-oxidative reagents, ¢) endocrinological regulation, d) low dose of carcinostatics, e) low dose of irradia-
tion f) Japanese herbal medicine, g) vaccination. h) oral administration of antigen. The second is transfu-
sion or transplantation of immune cells or tissues such as bone marrow and thymus, which is successfully
performed in animal models. For human application, however, thymus is not available for the transplanta-
tion and the reconstruction of thymic tissue is necessary using fibroblasts and genetic technique. For this
purpose, information of basic thymic functions is not satisfactory as yet. Our latest researches on the basic
thymic functions are given in the end.
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Activation of regenerative capacity to repair aged organs
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Summary

During aging process the degeneration of cells and loss of regenerative capacity are enhanced. Consequent-
ly, dysregulation of cellular homeostasis introduces the gradual decline of organ functions. Previously, loss
of regenerative capacity could be accounted for by genetically determined telomere shortening and/or apopto-
sis in senescent state. However, recent reports suggest the alternative mechanism as decrement of the abil-
ity of organ replacement by progenitor cells or resident stem cells. Stem cells enable the body to replace
injured cells. They are responsible for the continuous renewal of organs and for regenerative capacity. In ad-
dition, there is a large numbers of evidence indicating that the concept of organ-specific stem cells could be
extended to include populations of pluripotential stem cells. Those are able to contribute to the renewal of
quite different lineages, even in tissues from a separate germ layer. These facts make us to consider the
possibility of replacement therapy using stem cells for aged and damaged tissues. In aged organs, damaged
or senescent cells may not to be deleted because of abnormal matrix component surrounding them. There-
fore, at the first step of cell replacement therapy, the senescent tissues should be taken off to prepare the
space where new tissues are regenerated. There are several subjects to be solved. Selecting the source of
stem cells is also critical. It must be elucidated how committed stem cells are recruited to appropriate site
to be regenerated. Additionally, it is necessary to investigate the elements involved in this regeneration.
While so many problems are now remained, researches of cell replacement therapy pioneer the way to re-
gain missing organ functions with aging.
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Aging-dependent generation of suppressive CD4'CD25 R123°CD103'T cells in mice
Jun Shimizu, Ph.D.

Immunological Aging Research Group, Tokyo Metropolitan Institute of Gerontology,
35-2 Sakae-cho, Itabashi-ku, Tokyo, 173-0015, Japan

Summary

Advancing age is associated with significant alterations in immune functions, including a decline in CD4 T
cell function in both mice and humans. In our previous report, we showed that CD4'CD25 T cells in aged
(24-month-old) mice, especially after in vitro pre-stimulation of these cells, exhibit hyporesponsive and sup-
pressive properties. We examined here whether the suppressive activity of aged CD4'CD25 T cells was as-
cribed to a particular population included in them. The in vitro analyses revealed that cell-populations
rapidly extruding Rhodamine-123 (R123) (referred to as R123" cells) in aged CD4'CD25 T cells have a
more potent suppressive function compared with R123" populations. Both populations became individually
stronger in their suppressive activity after pre-stimulation than before pre-stimulation. Furthermore, the
R123" population in young CD4'CD25 T cells also had different properties from R123" T cells: low respon-
siveness, no additive effect in proliferation assays, and the gain of a suppressive function after in vitro pre-
stimulation. Taken together, these results suggest that CD4'CD25 R123" T cells are an unique population
in whole CD4'CD25°T cells. This population exists in the early stage of the life span, and the properties

in this population become obvious with aging, that is the gain of their suppressive activity.

Key words: Aging, Suppression, Rhodamine-123, CD4'CD25 T cells
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