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Summary

A time constant (T) of the left ventricular isovolumic relaxation, which expresses the relaxation
rate of the left ventricle, may be affected by change of the heart rate. There are few clinical reports
concerning the relationship between T and heart rate. We studied the relationship between T and
heart rate in 10 patients with normal coronary arteries and left ventricular function. Left ventricular
pressure was measured using a catheter-tip manometer during right atrial pacing, which was performed
at the rate of 10, 20, 40 beats/min in addition to the baseline rate, and finished at 140 or 150 beats/
min. Two measurements were made for T. 1) Tw from the slope of In (pressure) against time, and
2) Tb by exponential analysis which also estimated the asymptote. As the heart rate increased, both T'w
and Tb gradually shortened (T'w: from 38.5+4.9 msec at the control heart rate to 28.9+5.6 msec at 140
or 150 beats/min; Tb: from 54.74-11.4 msec at the control heart rate to 34.9+5.7 msec at 140 or 150
beats/min). These findings suggest that left ventricular isovolumic relaxation is strongly affected by
change of the heart rate in man.
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Table 1. Hemodynamic data in 10 normal subjects

HR LVPSP LVEDP Peak(+)dp/dt Peak(—)dp/dt LVEDVI LVESVI EF
(beats/min) (mmHg) (mmHg) (mmHg/sec) (mmHg/sec) (ml/m?) (ml/m?)
65+7 13116 12+3 1,462+271 —1,756+205 89+12 33+7 0.63+0.06

HR=heart rate; LVPSP=left ventricular peak systolic pressure; LVEDP=left ventricular end-diastolic
pressure ; LVEDVI=left ventricular end-diastolic volume index; LVESVI=Ileft ventricular end-systolic volume

index ; EF =ejection fraction.
All data were presented as means+SD.
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Fig. 1. Relationships between heart rate (HR) and left ventricular peak systolic pressure
(LVPSP), or left ventricular end-diastolic pressure (LVEDP).
LVPSP and LVEDP tended to decrease in response to higher right atrial pacing rate.

C=control HR (asymptote).

4 —1,854+277 mmHg/sec, C+20 0+ 4f1/%
< —1,833+247 mmHg/sec, C+40 (/4T
—1,893+246 mmHg/sec 7 7= (Fig. 2).
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Fig. 2. Relationships between heart rate (HR) and peak positive dp/dt, or peak negative

dp/dt.

There was a significant increase in peak positive dp/dt and a decrease in peak negative dp/dt in

response to increased HR.
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Fig. 3. Relationships between heart rate (HR) and the time constant (Tw, Tb) of left ven-
tricular pressure decay, or asymptote (C).

The Tw decreased significantly with increased HR. The Tb decreased significantly 40 beats above
basal HR (C+40) and 140 or 150 beats/min. The asymptote tended to decrease with increased HR.
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Fig. 4. Individual values of Tw and Tb.
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Each symbol represents the time constant (Tw and Tb) of the same subject in response to right

atrial pacing.
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