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ABSTRACT

The purpose of this study was to develop an apparatus system which could measure blood
pressure and cardiac function during an isometric incremental handgrip exercise (IHG),

and then distinguish whether the elevated blood pressure during IHG is caused by an
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increase of cardiac output or by an increase of peripheral vessel resistance. The study
involved 27 healthy men who were aged between 23-73 years old. They attended this study
as voluntary subjects and were divided into two groups, Y group and MO group, which were
made up of their respective average ages (Y;age =< 41.8 years, MO; age over 41.8 years) .

They performed IHG at intensities of 12.5%, 25%, 37.5%, 50%, 62.5%, and 75% of
maximum voluntary contraction (MVC) in a sitting position. IHG was measured in ten
seconds of each percentage continuously, and was completed within 1 minute through all
intensities. Cardiac output and arterial blood pressure were recorded on beat-by-beat basis
during the IHG. The adequate data were gathered from 12 subjects, therefore the data
analysis was carried out on the data of these 12 people. The systolic (SBP) and diastolic
(DBP) blood pressures increased with intensity of exercise in a similar manner with the
mean blood pressure (MBP) changes, in both groups. The arterial blood pressure response
(Cpap) during THG was determined as the blood pressure change (A AP/Force) from
25% MVC to 62.5% MVC. It was indicated that Cg_ggp, .pgp and _pp Were higher in MO
group (n=6) thaninY group (n=6) and that the difference between both groups at Cg ggp
was more remarkable than at Cp_pgp and _\pp, but not significant. Cardiac output at rest in
MO group resulted lower than in Y group, and significant changes were not observed during
IHG in both groups. Total peripheral resistance (TPR) at rest was significantly higher in
MO group than in Y group. TPR during IHG in Y group significantly increased at 75%
MVC, and that in MO group showed significant increase at 62.5% and 75% MVC.

These results suggest that pressor response (Cp.ap) during THG was influenced by age
due to the elevation of peripheral vessel resistance. It was concluded that the apparatus
system developed in this study might have possibilities to clarify the factor of blood pressure
response during IHG. It was also suggested that it is necessary to develop an apparatus
which can measure more stable values of artery blood pressure and cardiac function on beat-

by-beat basis during IHG, and to devise appropriate measurement conditions.
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1 Apparatus system of measuring blood pressure and cardiac function.
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B2 Changes in blood pressure during hand grip exercise.
Filled symbols, MO group; Open symbols, Y group.

Abbreviations: SBP = systolic blood pressure (@& () ; DBP =

diastolic blood pressure (Ml & []) ; MBP = mean blood pressure

(4 & A) ;PP = pulse pressure (@ &) .

*p<0.05, **p<0.01, ***p<0.001 vs. corresponding resting values.
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3 Blood pressure response (A SBP/Force) during

hand grip exercise. Filled squares, MO group; Open

squares, Y group.
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4 Blood pressure response (A DBP/Force) during
hand grip exercise. Filled squares, MO group; Open

squares, Y group.

130, Crep

MOty =- 4,692 + 0.956x

+25 1
+20 -

+15 4

+10

AMBP (mmHg)

+5

Y:y=-5767 + 0.879x

0 15 220 2 2
Force (kg)
5 Blood pressure response (A MBP/Force)

during hand grip exercise. Filled squares, MO group;
Open squares, Y group.
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6 Changes in heart rate (A HR), stroke volume (A
SV), cardiac output (A CO) and total peripheral
resistance (A TPR) during hand grip exercise. Filled
circles, MO group; Open circles, Y group.

#p<0.05, **#p<0.01, #**p<0.001 vs. corresponding resting values.
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