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Effect of exercise intensity on the cardiac contractility and afterload
during isometric exercise of the upper limb
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Purpose

This study aimed 1) to measure changes in cardiac contractility and afterload using
end-systolic elastance (Ees) and effective arterial elastance (Ea) during -isometric
handgrip exercise, and 2) to study the effect of exercise intensity on Ees and Ea at equal
of tension-time index (muscle tension X exercise time).

Methods

In 12 healthy men, maximal voluntary contraction (MVC) was examined, and exercise
intensity was set at 15% ‘and 30% MVC. To equal of the tension-time index, exercise
times were set at 240 s at 15% MVC and 120 s at 30% MVC. We calculated Ees and Ea
from the estimation formula.

Results

At both exercise conditions, Ea significantly increased from rest to exercise. Ees did not
change from rest to exercise in both groups, but it tended to increase with exercise.
Mean blood pressure increased during exercise in both exercise conditions. There were
no significant difference in Ea, Ees, and mean blood pressure during exercise between
two conditions.

Discussion

Ees and Ea showed similar results to previous studies using invasive measurements.
An increase in Ea during exercise supports a rise in afterload. Ees tended to increase |.
with exercise, but it was unchanged compared with resting values. These results
suggested that an increase in cardiac contractility might have been small.

Conclusion

Calculation of Ees and Ea with a non-invasive method is beneficial in assessing cardiac
contractility and afterload during exercise in healthy adults. In addition, under the
same tension-time index, cardiac contractility and afterload during isometric exercise

may be similar, even under different exercise intensities.
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