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@ Reseach Pursuits

Ton channels and ion exchangers are known to be important
participants in various aspects of sperm physiology; e.g. motility
activation, chemotaxis, the maintenance of motility and the
acrosome reaction in the sperm. In the year of 2005, I studied a
role of the K+independent Na+/Ca2+ exchanger NCX) on
ascidian sperm. Reverse-transcriptase PCR reveals that the NCX
is expressed in the testis while immunoblotting and
immunolocalization demonstrate that the NCX exists on the
sperm in the ascidian Ciona savignyi and C. intestinalis. A potent
blocker of the NCX, KBR7943 was found to block
sperm-activating and -attracting factor (SAAF)-induced motility
activation, sperm motility and sperm chemotaxis. I further
analyzed the effects of this blocker on motility parameters such as
the flagellar waveform, curvature, beat frequency; amplitude and
wavelength of the sperm flagella. Inhibition of the NCX caused
two distinct effects: a low concentration of KBR7943 induced
symmetric bending, whereas a high concentration of KBR7943
resulted in asymmetric flagellar bending. These findings suggest
that the NCX plays important roles in the regulation of
SAAF-induced sperm chemotaxis, motility activation and motility
maintenance in the ascidian. This study provides new information
toward an understanding of Ca2+ transport systems in sperm
motility and chemotaxis.
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@ Educational Pursuits

I reviewed macroscopic and microscopic aspects about the subject
“Anmimal Physiology; adaptation and mechanisms”, giving lectures,
Basic Biology B, Animal Physiology and instructions in experimental
classes, Experiments in Animal Physiology; Animal Physiology of
Marine invertebrates. I also surveyed, introduced and discussed
critically about recent researches and published papers in the field of
cell motility, ameboid movement, eukaryotic flagellar movement,
muscle contraction, ultrastructural studies of motor machinersy,

mechanics and biological physics and so on.
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