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The present study purposed to establish a method to evaluate of smell and tasie and to
elucidate their receptor mechanisms. The resulis obtained in the present study are as follows.

1. Responses to odorants are seen not only in the olfactory system, but also in such
nonolfactory systems such as neuroblastoma and liposomes. The latter systems have no specific
receptor proteins for odorants. Changes in lipid composition of liposomes lead to changes in
specificity of the liposomes to odorants, Based on these results, mechanism of odor discrimination
in olfactory sytem was proposed. The membrane composition of each olfactory cell is postulated
to be different. Different odorants will produce different response profiles in each olfactory cell
with odor quality encoded in this response profile.

2. The method to evaluate difference in quality of odor between two odorants was estab-
lished by application of cross adaptation method to the turtle olfactory system. It was concluded
that there were many independent receptor sites for different odorants and the olfactory system
discriminates quality of odor of multifarious odorants.

3. The fact that turtle olfactory responses are independent of ion concentrations on the
olfactory epithelium and the fact that a large olfactory response appeared after complete elimina-
tion of carp olfactory cilia suggested that ionic permeability changes at the apical membrane of
olfactory cells, including ciliary membranes, do not contribute to the olfactory receptor potentials.

4, Characteristic of receptor sites for taste stimuli were elucidated. Sweet substances and
amino acids are recognized by specific receptor proteins on taste receptor membranes, while the
basic lipid-protein structure of membrane is involved in receptor of salts, acids, and bitter
substances.

5. Two substances {gymnemic acid and ziziphin) which selectively suppress sweet taste



were purified and their chemical structures were determined. Two proteins {miraculin and
curculin) which modify a sour taste into a sweet taste were purified and their primary structures

were determined.

6. Receptor mechanisms of umami substances and synergism between monosodium gluta-
mate (MSG) and 5'-guanylate (GMP) were elucidated. It was concluded that umami taste is one of
the primary taste. The synergism was explained in term of allosteric model where the receptor
protein for umami substances has two binding sites, one for MSG and another for GMP.

7. Effects of changed ionic environment on taste nerve responses were examined. It was
concluded that permeability of the taste receptor membrane to ions does not contribute to the

taste receptor potential induced by most taste stimuli

Stimulus-induced changes in phase

boundary potential lead to depolarization of the apical membrane of taste cells.
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