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ABSTRACT Maximal isometric strength (MIS) and fatigue curve of the forearm mus-
cle during maximal isometric contraction (MIC) were measured by a strain-gauge hand-
dynamometer. The MIS was represented by the higest point on the force curve observed
during MIC of 3 sec and the fatigue curve was defined as the force curve recorded during
MIC for 5 min. Blood flow during MIC of the forearm for 5 min was determined by a mer-
cury-in-rubber strain-gauge venous occlusion plethysmography. The following results
were obtained : 1) It is found that the MIS (42.0+2.5kg) was higher than that the peak
strength (34.7 + 2.4kg) observed during MIC for 5 min. 2). The force recorded during
MIC for 5 min decreased as soon as the contraction started and reached at about 36.2 +
3.9% MIS in 1 min, 23.9+1.7% in 2 min and 15.0£1.5% MIS in 5 min. 3). The fore-
arm blood flow was depressed and followed by gradual increase. It reached a stesdy state
at about 20.5+ 2.4m¢/100m¢ *min approximately in 2 min. 4). The absolute force values
observed during MIC for 5 min were correlated with the foream blood flow during contrac-
tion (r=—0.673, p<0.001, Y=25.15—0.727X). Furthermore, a negative correlation (r
=—0.660, p<0.001, Y=25.14—0.308X) was obtained between the blood flow during con-
traction and the force of percent of MIS. 5). Muscle blood flow estimated from equation of
Kontos et al. were correlated with the force of percent of MIS (r=—0.568 p<0.001, Y=
23.52—0.298X). 6). These results suggested that the blood flow through the forearm is
occluded by the force of higher than about 78.3% MIS.
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Fig. 1 Top : an actual record of forearm volume changes during and after
maximal isometric contraction.
Bottom : an actual record of force curve during maximal isometric
contraction.
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Fig. 2 Time course of strength (black circle) and Blood flow (white circle)
during and after contraction of foream muscles.
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Fig. 3 Average blood flow in relation to strength expressed in percent of
maximal isometric strength.
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Fig 4 Individual values for blood flow in relation to strength in absolute
(upper panel) and in percent of maximal isometric strength (lower
panel).
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