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Comprehensive Analysis of Structure and Contractile Performance of Myocardium during
Development
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Isolated adult cardiomyocytes show rod shape with clear transverse striation patte
rn. However, isolated neonatal rat cardiomyocytes or induced cardiomyocytes of embryonic stem cells show s
tar shape without clear transverse striation pattern. To analyze the development of structure of myofilame
nt of cardiomyocytes, we performed x-ray diffraction analysis using Spring-8. We found that myofilament of
neonatal rat heart had poor aligned myofilament lattice. the averaged inter filament lattice spacing was
not so different during development over two weeks, deviation of interfilament lattice spacing was quite |
arge at birth and decreased with development. We also considered how the poorly developed myofilament crea
tes enough pressure to perfuse whole body. According to Laplace®s law, small ventriclele requires small te
nsion to create the enough pressure. Then, the well aligned myofilament can provide enough pressure even i
n the well developed ventricle.
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Increased passive stiffness of
cardiomyocytes in the  transverse
direction and residual actin and myosin
cross-bridge formation in hypertrophied
rat hearts induced by chronic
B -adrenergic stimulation.

Sumita Yoshikawa W, Nakamura K, Miura D,
Shimizu J, Hashimoto K, Kataoka N, Toyota
H, Okuyama H, Miyoshi T, Morita H,
Fukushima Kusano K, Matsuo T, Takaki M,
Kajiya F, Yagi N, Ohe T, Ito H.

Circ J. 2013;77(3):741-8. Epub 2012 Dec 6.

Effects of propofol on left ventricular
mechanoenergetics in the excised
cross-circulated canine heart.

Fujinaka W, Shimizu J, Iribe G, Imaoka T,
Oshima Y, Kiyooka T, Morita K, Mohri S.
Acta Med Okayama. 2012;66(6):435-42.

Cardiac  dysfunction and prolonged
hemodynamic deterioration after
implantable cardioverter-defibrillator

shock in patients with systolic heart
failure.

Toh N, Nishii N, Nakamura K, Tada T, Oe H,
Nagase S, Kohno K, Morita H, Kusano KF, 1to
H.

Circ Arrhythm Electrophysiol. 2012
Oct;5(5):898-905. doi:
10.1161/CIRCEP.111.970285. Epub 2012 Jul
26.

Energy for myocardial Ca2+ handling per
beat increases with heart rate in excised
cross-circulated canine heart.

Kiyooka T, Oshima Y, Fujinaka W, Iribe G,
Mohri S, Shimizu J.

Tokai J Exp Clin Med. 2014 Mar
20;39(1):51-8.
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Increased Heart Rate Reduced Crossbridge
Formation in Beating Rat Whole Heart
Yamato Tamura, Takehiro  Miyasaka,
Juichiro Shimizu 2012/1/5-7 |1EEE-EMBS
International Conference on Biomedical
and Health  Informatics (BHI2012),
Shenzhen, China

Cellular basis analyses of afterload
dependent increasing 1In crossbridge
formation in ejecting

rat

Yamato Tamural), Takehiro Miyasaka?),
Juichiro Shimizu 2012/10/26-27 The 29th
Annual Meeting of the International
Society for Heart Research Japanese
Section, Fukuoka, Japan

Afterload dependent increasing in
crossbridge formation in ejecting rat
Yamato Tamura, Kengo Horiuchi, Takehiro
Miyasaka3), Juichiro Shimizu
2013/6/30-7/4 International Society for
Heart Research, Sandiego, USA

Cellular basis analyses of afterload
dependent increasing 1In crossbridge
formation in ejecting rat heart

Yamato Tamura, Kengo Horiuchi, Takehiro
Miyasaka, Juichiro Shimizu 2013/7/21-26
International Union of Physiological
Science 2013, Birmingham, UK
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