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Abstract

During my approximately 22 years’ service to Kawasaki Gakuen, I think I have
made some contributions to this educational institution.  People perhaps think
differently and have different views of value, but I have experienced self-satisfaction
with most of my contributions. In the fields of education, research and other services
to this institution, I feel satisfaction in three areas.
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Firstly, in the field of education, I have made the following contributions to student
affairs.” I chaired meetings twice a month at the girls’ dormitory, at which faculty
members who had done research abroad talked to freshman and sophomore girl
students about their experiences in living and working in foreign contries. Forty
meetings were held during three years. I also had a reading club with freshmen and
sophomores once a week in the morning before classes started. We read an English
physiology textbook, “Nerve and Muscle”. The club continued for 9 years and a little
less than a total of 40 students participated during this period. I experienced
self-satisfaction in spending a fruitful campus life with many excellent students.

Secondly, in the field of research, my colleagues and I carried out the following
studies in physiology before and during my Kawasaki Gakuen days.

(1) Nerve and muscle physiology. First, we found that the relative refractory period
of giant axons of the crayfish was very short. Second, we measured potentiometrically
the resting potential of frog sartorius muscle fibers using microelectrodes and a ballistic
galvanometer whose sesitivity was 4.1X107**A/mm. The average resting potential
obtained was 87£8.3mV (mean = S.D.. Third, we studied the relation between
membrane potential and the critical level of depolarization for action petentials in toad
sartorius muscle fibers. The critical level was dependent on the membrane potential
and influenced by the concentration of extracellular K+ ions.

>(2) Exercise and sports physiology. First, we examined respiratory and circulatory
functions during the Harvard step test and proposed a suitable height of the step for the
Japanese (45 cm). Second, we showed that oxygen intake during exercise is the most
important factor in long distance running. Third, we studied physiological functions,
mainly respiratory and circulatory, of Sapporo Olympic candidates for speed skating. It
was found that in short distance (500 and 1500 m) skating, oxygen debt is more
important than oxygen intake during exercise and in long distance (5000 and 10000 m)
skating, the oxygen intake is the more decisive factor in terms of respiration and
circulation.

(3) Synapse physiology. First, we proposed a hypothesis called the “screening
hypothesis”. It stated that the synaptic vesicle (SV) and the nerve terminal membrane
(NTM) both have fixed surface charges of the negative sign and, therefore, a repulsive
force acts between the membrane of SV and the NTM to inhibit the docking of the SV
to the NTM. Incsease in the intraterminal concentration of divalent cations ([Mt?+],)
screens the negative surface charges and helps the docking, resulting in the release of
neurotransmitter from the SV. Second, we used the following treatments to increase
the [Mt?*];: increase of the tonicity of the bathing solution, increase of the extracel-
lular concentration of divalent cations such as Mn?*, Co?*, Ni“,(Mg“, and other ions,
application of the ionophores, X-537A and A23187, and finally stimulation of the nerve
tetanically. In each case, we observed increases in neurotransmitter release, both
evoked and spontaneous, proving the validity of the hypothesis. All the experiments
were performed using frogs (vertebrates). Third, we also studied the mechanism for
neurotransmitter release using abdominal muscles of crickets (invertebrates). Due to
double innervation, large and small excitatory junctional potentials (1- and s EJPs) can
be recorded from the same muscle fibers. We showed that 1- and s-EJPs exhibit
different sensitivity to extracellular Ca?* ion concentration ([Ca?*],) and their depend-
ency on [Ca?*], is also different. It was also made clear that the difference in the
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amplitude of both EJPs is caused by the difference in the number of their quanta. The
results of the above-mentioned studies were published in 52 papers, 31 of which
appeared in international journals including the Journal of Physiology, Nature, the
Journal of Neurophysiology, Neuroscience and the Journal of Comparative Neurology.
The publication of our studies is the second achievement with which I feel self-
satisfaction, because university people often say that sooner or later positions disappear
and only papers go down to coming ages.

Thidly, in the field of social affairs, I have served in the Gojokai, the mutual aid
association of Kawasaki Gakuen, for more than 10 years as a secretary and then as
chief secretary. During this period, I worked in the holding of 11 annual concerts to
which outstanding Japanese performers of classical music were invited. To date, about
6600 people have enjoyed classical music played by famous pianists, violinists, cellists,
percussionists and sung by well-known sopranos. This achievement is the third one to
have given me self-satisfaction.
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