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Synchrotron radiation investigation of cardiac contractile protein dynamics at
end diastole in a type 2 prediabetes model rat

SHIRAI, Mikiyasu
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Applying our synchrotron radiation X-ray diffraction approach to the beating
heart of the type 2 prediabetes Goto-Kakizaki (GK) rat, we found abnormal cardiac contractile
protein dynamics in the subendocardium was associated with left ventricular diastolic dysfunction.
GK rat hearts did not show altered phosphorylation state of the small myofilament proteins, but
showed hypophosphorylation of titin. Myocardial soluble guanylate cyclase (sGC) protein expression
and PKG activity were significantly depressed, and hypophosphorylation of titin correlated with
depressed sGC-PKG activation. Synchrotron radiation microangiography enabled us to visualize the
coronary circulation, which suggested that the GK rat does not have coronary endothelial dysfunction
at this age, and therefore the previously hypothesised role of depressed endothelium dependent
nitric oxide signaling driving diastolic dysfunction is not supported.
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