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TE~DIRMMBDIRE LB Z D,

Hypertrophic cardiomyopathy (HCM) exhibits chronic heart failure and high sudden
death rate with diastolic dysfunction based on cardiac hypertrophy as a principle
property, and the case of a dilated HCM accounts for about 10% of cardiac diseases
for heart transplantation in Japan. Diastolic dysfunction in HCM is results from
complex events such as cardiac hypertrophy and fibrosis, while the functional
properties of cardiomyocytes in HCM are fully unclear. We developed a tension
measuring system of human cardiac cell sheet based on our original iPS cell derived
cardiomyocyte mass production system and cell sheet technology, and have found for
the first time that bioengineered cardiac tissues using cardiac cells derived from
HCM patient-1PS cells shows the increased tension and the maximum contraction
velocity compared with that from normal iPS cells. These findings indicate that the
pathology of HCM is caused by not only cardiomyocyte hypertrophy but also
functional abnormality, and the left ventricular outflow tract obstruction and an
increased pressure gradient in left wventricle in obstructive hypertrophic
cardiomyopathy might attribute to an increase in the blood outflow rate due to the
excessive maximum contraction velocity. And also excessive contraction state of
cardiomyocyte in HCM accounts for cardiomyocyte injury due to the persistent excess
of intracellular calcium concentration, which leads to diastolic dysfunction due to
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tissue fibrosis and the transition to dilated HCM. Therefore "diastolic dysfunction
based on cardiac hypertrophy", a fundamental pathological condition of HCM, might
be a result from excessive contraction state of cardiomyocytes, and this excessive
contraction state should be intervened for fundamental therapy.
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