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EFFECT OF HIGH-SPEED RESISTANCE TRAINING ON MUSCLE
CROSS-SECTIONAL AREA AND SPEED OF MOVEMENT

HIKARU HISAEDA, YOSHIO NAKAMURA, SHINYA KUNO, TETSUO FUKUNAGA and ISAO MURAOKA

Abstract

A conducted to determine 1) the effect of high-velocity movement in resistance training with
a constant load on the velocity of movement after training and 2) the differences in the effect on
muscle hypertrophy according to training velocity. Fourteen of the total subjects (male; n = 10,
female ; n=7) were placed in the experimental group and agreed to participate in 8 weeks of training
sessions (4 times a week). Five of the 17 subjects were in control a group before the training ses-
sion. Subjects performed elbow extension and flexion exercise using 50% of one repetition maximum
(% 1 RM) load. The exercise session consisted of 6 sets of 10 repetitions and 30s of rest was taken
between the sets. The subjects in the experimental group trained their arms using two different pro-
tocols ; one was high-velocity movement performed as rapidly as possible (Type R), the other was
low-velocity movement performed at a constant and slow velocity (Type S). Isokinetic torque in
elbow flexion was measured at angular velocities of 60, 180, 300 deg/s, respectively, during elbow
flexion performed under different constant loads of 0, 30, 50% 1 RM, and the muscle cross-sectional
area (CSA) of the elbow flexor was determined before and after training. It was found that Type R
did not increased isokinetic torque at 300 deg/s significantly after training. However, the increase in
angular velocity of elbow flexion in Type R exercise tended to be higher than in Type S exercise.
The increase in CSA [Type S;11.2%, Type R ; 14.2%] was significantly higher in Type R exercise
(p< 0.05). These results suggest that high-velocity movement with a constant load in resistance
training might increase the angular velocity of movement in the same mode, but might not produce a
change in isokinetic strength, which involves a different mode of muscle contraction. Muscle
hypertrophy would be induced to a greater extent by high-velocity movement than by low-velocity
movement in resistance training with a constant load.
(Jpn. J. Phys. Fitness Sports Med. 1996, 45: 345~356)
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Table 1. Physical characteristics of subject groups.
Group n Age Height Weight % Fat
(yrs) (cm) (kg (%)
Experimental 14 22 2 167.2 +74 62.5 *+8.7 165 *6.1
Control 5 22 +1 167.0 +8.2 642 +6.5 190 £7.2

Values represent means=*SD.
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Fig. 1. Schema of training mode. Subject per-
formed elbow flexion and extension in training.
Za and Zb set up 140° and 90°.
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Nuclear magnetic resonance imaging scan of the upper-arm. This image is coronal planes,

showing positions of the cross-sectional area measurement. 50, 60 and 70% HL show three frac-

tion of humerus length.
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Table 2. Changes of one repetition maximum (1 RM) in elbow flexion.
Experimental group Control group
Type S Type R
Pre-training Post-training Pre-training Post-training Pre Post
(kg) (kg) (kg) kg (kg) (kg)
1094 + 3.7 1361 + 36 * 11.26 + 34 14.00 + 3.8 * 1036 + 2.1 1043 + 2.2

Values represent means=+SD.

*denote significant difference from pre-training.

Table 3. Changes of angular velocity at elbow flexion under constant loads.
Experimental group Control group
Type 8 Type R

Pre-training Post-training Pre-training Post-training Pre Post

(Nm) (Nm) (Nm) (Nm) (Nm) (Nm)
0% 2787 + 339 2856+ 297 2700 + 379 2041+ 246 * 2989+ 152 3033 216
30% 1556 + 186 1568 + 198 454+ 206 166.9 + 164 * 1554+ 129 1575+ 85
50% 1133+ 125 1220+ 163 * 1072 + 182 1234+ 118 * 110.1 + 89 1332+ 88

Values represent means=+SD.

*denote the significant difference from pre-training.
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Table 4.

Changes of isokinetic strength at elbow flexion.

Experimental group

Control group

Type § Type R
Pre-training Post-training Pre-training Post-training Pre Post
Angular velocity (Nm) (Nm) (Nm) (Nm) (Nm) (Nm)
60 deg/s 270+ 92 313+ 110 * 250+ 93 293+ 87 * 295+ 146 257+ 47
180 deg/s 193+ 92 228+ 113 * 192 93 214+ 104 212+ 119 178+ 6.6
300 deg/s 118+ 7.5 152+ 102 127+ 91 133+ 78 138+ 125 125+ 70

Values represent means=®SD.

Table 5.

*denote the significant difference from pre-training.

Changes of cross-sectional area in elbow flexor muscles.

Experimental group

Control group

Type S Type R
Pre-training Post-training Pre-training Post-training Pre Post
(cnd) (cd) (cni) (c) (cud) (cod)
4125+ 11.2 4560+ 124 * 40.81 = 11.7 4698 £ 13.8 * 42,09+ 9.3 4385+ 7.7

Values represent means=®SD.
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Relative increase in cross-sectional area of the elbow flexor muscle for each group after

training. * and # denote significant different from control and Type S. Values represent mean+

SE.
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