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Retrospective notes by an old biochemist on his paths to aging research

Sataro Goto

Institute of Health and Sport Science & Medicine, Juntendo University Graduate School, Japan

Abstract

In this retrospection on my research in molecular mechanisms of aging, I described how
I have thought and involved in the research, starting in graduate school when I initiated
the study of aging as the theme of master course thesis given by my mentor. We focused
our studies on age-related changes of protein and protein metabolism. The study on Error-
catastrophe Theory of Aging was an initiation. Failure in support of the theory prompted
us to study altered proteins that increase in tissues of model animals with age. We studied
post-translational modifications by reactive oxygen species (ROS) based on then popular
theory, ie. Free Radical Theory of Aging, in the generation of altered proteins in aged
animals, leading to the development of immunological detection of carbonyl moiety in
oxidatively modified proteins. As a possible mechanism of accumulation of altered proteins
we found decrease in the turnover rates of proteins in hepatocytes from aged mice.
The lower degradation rate was likely due to the reduced activity of proteasomes. We
studied intervention of aging by dietary restriction and regular exercise in middle-aged
animals. Many of parameters that change with age were rejuvenated by 2 months of the
interventions. We suggest that hormetic effects of moderate regular exercise (Exercise
hormesis) due to increased generation of ROS would be a mechanism of beneficial effects of
regular exercise that can retard aging.

Keywords : Mechanisms of aging, Error catastrophe theory of aging, Altered protein, Protein

turnover, Dietary restriction, Regular exercise





