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Summary

Thirteen healthy men aged 21 to 26 years were studied by supine bicycle ergometer exercise during
continuous echocardiographic recording. A fixing apparatus of the ultrasonic transducer devised in
our laboratory was used. The beat to beat analysis of left ventricular dimension revealed that during
exercise end-diastolic dimension gradually elevated 4 percent and end-systolic dimension decreased 5
percent, although heart rate promptly increased 47 percent by 15 seconds. The effect of beta-
adrenergic blockade, propranolol, on these changes during exercise was also studied. Propranolol
reduced the increment in end-diastolic dimension as well as heart rate and inversely limited the
reduction in endsystolic dimension compared with control exericse.

These findings indicate that the increase in heart rate is the predominant mechanism by which
cardiac output rises, especially in initial stage of exercise, and then changes in left ventricular dimension
with Frank-Starling mechanism increased stroke volume gradually. The limitation of increment in
end-diastolic dimension with propranolol during exercise suggests that propranolol blocked the sym-
pathetic action of peripheral capacitance vessel constriction and reduced systemic venous return in
exercise.
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Fig. 1. A fixing apparatus of the ultrasonic transducer.
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Fig. 2. Echocardiograms during supine bicycle exercise (50 wattX 6 minutes) in a re-

The direction of echo beam is approximately the same for the serial recordings
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Fig. 3. Correlation between cardiac outputs estimated by echocardiography and dye
dilution technique.
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Fig. 4. The time course of stroke volume, Dd and Ds in control exercise (solid line)
and after intravenous administration of propranolol (dashed line).

SVI: stroke volume index, DdI: end-diastolic dimension index, DsI: end-systolic dimension
index.
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line) and after intravenous administration of propranolol (dashed line).

CI: cardiac index, HR: heart rate.
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Fig. 6. The time course of percent change in heart rate and stroke volume during

exercise compared with maximum values.
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