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Foods have a variety of physiological functions not only as nutrients but also signaling
molecules to modify biological systems. We focus on mechanisms of adaptive change
of nutritional requirement and metabolism in relation to aging and exercise, and the
physiological functions of orally active short peptides derived food proteins, which act
on the nervous, gastrointestinal, cardiovascular, and immune systems. By using
molecular biological and pharmacological techniques on cellular, tissue and animal
levels, we are elucidating the integrated interactions between food components and
biological systems. These studies will contribute to prevent lifestyle-related diseases
and to improve our quality of life.

Adaptive expression of dispensable amino acid-metabolic enzymes to changes in
protein requirement by aging

We found that several enzyme for synthesis and degradation of dispensable amino acid (such as serine
and asparagine) expresses in response to its requirement and supply from dietary protein. This
suggests the physiological importance to regulate the level of dispensable amino acid. We are now
focus on to clarify regulatory mechanism of gene expression of these enzymes by dietary protein.

Emotional response to food components

Excess mental stress not only exacerbates psychiatric disorders but also
increases the incidence rate of lifestyle-related diseases. We have found
that low-molecular-weight peptides, which are released from food
proteins by enzymatic digestion, sometimes exhibits anxiolytic-like
activities even after oral administration in behavior tests (Fig. 1).
Among them, several bioactive peptides has potent anxiolytic-like
activity comparable to anxiolytic drugs. We also elucidated their novel
mode of actions. We investigate effect of bioactive peptides with
anxiolytic and anti-depressive activities on glucose and lipid
metabolism using type 2 diabetic mice.

Orally active functional molecules matching life stage

Anorectic drugs are developed for anti-obesity, whereas orexigenic
molecules are also useful for physiological anorexia in the elderly. We
have found that orally administered short peptides sometimes decrease
or increase food intake in mice. We also found that central
prostaglandin (PG) system, including PGD, and PGE,, is important for
food intake regulation in our studies on the mechanisms underlying
these peptides controlling food intake (Fig. 2). In the elderly, decreases
in quality of sleep, secretion of growth hormone and learning
performance as well as hypertension are often elicited. To address these

issues, we are researching for food stuffs improving them. Fig. 2. Localization of prostaglandin
D, synthase in the hypothalamus.
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