BEERSHRER T, 14 (1991)

DEDTF U 25 4 U RCBET BF
Mechanical and chemical approaches to energetics in whole hearts

RFEDrgeE RIS IR SEES 2 Aoy s g =3 8l =
Prof, Okayama Univ. Medical School
Hiroyuki Svuga

BERESE EERSE  § — B ®m OB O —
R T R S R

Senior Staff, National Cardiovascular Center Research Institute
Yoichi Goro

BEAEER ARG 3 & EUTRle AR R
Division of Pediatrics, Tondacho Hospital
Shiho Furtaxi

Va v A« F 7% v ANEESEMNREGE e G
Assist. Prof. of Medicine, The Johns Hopkins Univ. School of Medicine
Hideo Kusvoka

This study aims to clarify the relation between cardiac energetics and endpoints in the
excitation-contraction coupling in myocardium, The development of new measures for energetics
during ventricular fibriilation or in regional myocardium is also considered. The major results
achieved in this study are as follows;

1. It is concluded that changes in the relation between oxygen consumption (Vo) and the
pressure-volume area (PVA} induced by the shift of contractility are different according to the
mechanism of the change in contractility. For example, the oxygen consumption for non-mechan-
ical work is augmented when the contractility is increased by the rise in intracellular Ca®*
concentration, but does not change when a positive inotropism is derived by increase in
Ca®*-responsiveness of contractile proteins. Hypothermia was exemplified for the latter case. In
stunned myocardium, a heart reperfused after a brief period of ischemia, the depression in
contractility has been proved to be due to the decrease in Ca**-responsiveness. The relation
between Vp, and PVA in stunned myocardium has also revealed to serve as the example.

2. Cardiac energetics in hearls perfused with a crystalloid solution was elucidated to be
different from that in blood-perfused hearts. The differences in oxygen capacity and/or energy
substrates between a crystalloid solution and blood may cause this discrepancy.

3. A new measure of the total mechanical energy during ventricular fibrillation, £ e, equiv-
alent PVA (ePVA) has been developed, Significant correlation between ePVA and Vo, was shown
in fibrillated hearts. The influence of intracellular calcium overload induced by fibrillation to the
capacily of energy production was clarified by the relation between ePVA and energy fux
measured by phosphorus nuclear magnetic resonance spectroscopy.

4, It was shown that the wall tension {T)-regional area (A} area (TAA), an area bounded by
the end-systolic (ESTAR) and end-diastolic T-A relations and the systolic T-A loop, linearly
correlates with left ventricular regional myocardial O, consumption (r¥,) in a load-independent
manner. It is concluded that the ESTAR and Vo, TAA relation sensitively reflect regional
changes in myocardial contractility and aerobic energy utilization.
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