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Our research has been focused on the electro-
physiological characteristics of mitochondrial
Na'-Ca*" exchanger (NCXm) in mouse heart.
NCXm is pivotal in maintaining cellular Ca*
homeostasis thereby regulating various physio-
logical events such as automaticity of cardiomyo-
cytes, B cell receptor mediated Ca* signalling,
chemotaxis of B lymphocytes as well as being
associated with Parkinson’s disease and
Alzheimer’s disease. Although biophysical char-
acteristics of NCXm have been extensively stud-
ied, the electrogenicity of NCXm has been a
debated issue for a long time. Previous studies
utilized imaging or isotopic techniques to exam-

ine the electrogenicity, and some studies
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suggested the electrogenic exchange while oth-
ers electroneutral exchange. No direct measure-
ment of mitochondrial membrane current
associated with NCXm has been reported. We
succeeded, for the first time, in recording the
membrane currents mediated by NCXm using
the whole-mitoplast patch clamp technique and
we concluded that NCXm is electrogenic and the
stoichiometry is 3 or more Na': 1 Ca*" exchange.
This study provides a final conclusion on the
electrogenicity of NCXm which has been contro-
versial for a long time.

Recent studies showed that the impairment of
mitochondrial Na*-Ca*" exchange causes attenu-
ation of Ca** efflux from mitochondrial matrix to
cytosol in neuronal cells which contributes to the
pathogenesis of Alzheimer’s and Parkinson’s dis-
ease. However, the electrophysiological proper-
ties NCXm in neuronal cells is yet to be
determined. In this context, I plan to continue my
research in the direction of investigating the
electrophysiological characteristics of mitochon-
drial Na*-Ca*" exchanger in mouse brain.
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Society of Japan (PS]) for presenting me the
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Excellent Papers on Research in The Journal of
Physiological Sciences. I would like to extent my
sincere appreciation and gratitude to Prof.
Satoshi Matsuoka for giving me the opportunity
to study at his laboratory as well as Prof. Ayako
Takeuchi and the whole team of his laboratory
for their continued support during my study in
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