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The effect of short term low-intensity cycling exercise training with
skin cold stimulation of the working leg component
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ABSTRACT

High intensity strength exercise has been regarded as optimal for muscle strength
gain. However, high-intensity resistance training can increase the risk of injury,
especially for frail and elderly-people. It is a fact that the stimulation of skin cold
receptors in working muscles changes the pattern of motor unit recruitment during
sub-maximal voluntary contraction. Our recent study showed that aerobic training
with skin cold stimulation induced oxygen uptake and muscle strength, despite the
lower level of exercise intensity. In this study, we investigated the effect of short-
term low-intensity strength exercise training with skin cold stimulation in working
leg muscle and fat size using the MRI technique and multi-impedance methods.
Seven healthy subjects without experience of regular exercise training participated
in this study. They were divided into two groups, which performed aerobic cycling
exercise training with leg skin surface cooling, and the same training without cold
stimulation as a control. The training period was 8 weeks long, including three
30-min sessions per week at an intensity of 80% AT with skin surface cooling. Body
composition and leg muscle volume were measured by multi-impedance, and cross-
sectional areas (CSA) of the thigh were measured by Magnetic Resonance Imaging
(MRI). The percentage change of leg muscle volume using the multi-impedance
method increased after exercise training with skin cooling stimulation but not in the
control exercise (p<0.05). Conversely, there was no change in MRI-measured mid-
thigh muscle and fat CSA in both groups. However, the percentage change of leg
muscle volume was found to correlate with that of the mid-thigh quadriceps and
hamstrings muscle CSA in the skin cooling group (p<0.05). The percentage change
of MRI-measured mid-thigh fat CSA seemed to decrease after training in both
groups, especially the skin cold stimulation group, although there was no significant
statistical change. The results suggest that low-intensity cycling exercise training
with skin surface cold-stimulation was effective in changing the working leg
components, and would thus be a useful method for promoting neuromuscular
functionality and muscle mass.
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Figure1. Cross-sectional area (CSA) of the mid-thin was
measured by magnetic resonance imaging
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Table1. Characteristics of subjects

control cold stimulation
Number (male/female) 3 (2/1) 4(1/3)
Height, cm 171.0 (11.5) 170.0 (5.7)
Body mass, kg 63.0 (5.0) 60.6 (4.9)
BMI, kg/m? 21.4 (2.1) 20.9 (1.0)
Body fat, % 18.7(9.4) 25.4 (7.4)
VOsmax, ml/kg/min 36.2 (7.6) 34.5 (9.6)

Values are means (SDs) .
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Figure2. Change of body composition assessed by bioelectrical impedance analysis (IN BODY)
following cycling-training with and without cold stimulation
Table2. Effects of cycling-training with and without cold stimulation on mid-thigh muscle and fat
CSA
control cold stimulation
pre post pre post

muscle (cm2) 135.6 (9.3) 134.7 (10.0) 111.0 (9.6) 112.1 (9.0)

fat(cm?) 41.9 (8.4) 41.7(8.9) 52.4 (5.6) 51.3 (6.6)

total (cm?) 177.5 (5.9) 176.5 (9.5) 163.5 (4.5) 163.4 (4.1)

Values are means (SDs)
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Figure3. Change of mid-thigh muscle and fat CSA
following cycling-training with and without cold
stimulation
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