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Long-term Antihypertensive Effects of Far Infrared Rays Irradiated from Wooden Board
in Spontaneously Hypertensive Rats
p-38 Tzong-Shean Chin', Hsin-1 Chang?, Tzung-Chieh Tsai’, Cheng-Nan Chen*
! Department of Aquatic Biosciences, National Chiayi University, Taiwan
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Effect of Cross Transfer Effects Conferred by Low Intensity Eccentric Exercise on
Electromyographic Activity

Hsin-Lian Chen, Ming-Ju Lin*, Jian-Han Lai
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Effect of Cross Transfer Effects Conferred by Low Intensity Eccentric Exercise on
Electromyographic Activity

Hsin-Lian Chen, Ming-Ju Lin*, Jian-Han Lai
Department of Physical Education, Health & Recreation, National Chiayi University, Taiwan

Abstract : Previous study has demonstrated low intensity eccentric training can be effective in preventing
the limb muscles due to the reduction of exercise-induced muscle damage symptoms. Moreover, to confirm
whether a repeated bout effect conferred by one limb of eccentric exercise (ECC) against subsequent by the
opposite limb. However, no previous studies to explore cross transfer effects of low-intensity eccentric training
on electromyographic activity (EMG). This study tested hypothesis that the dominant or non-dominant legs to
perform the first bout of low-intensity ECC (10%-ECC) would be affected changes in EMG against a subsequent
bout of maximal ECC (MAX-ECC) using the opposite leg. Sixteen untrained men were assigned to low intensity
eccentric training (10%-ECC) or control group (CON) groups (n=10 per group) based on pre-exercise maximal
voluntary isometric contraction strength (MVIC) at knee flexion of 900. Subjects in the 10%-ECC group
performed 30 eccentric contractions with a load of 10%MVIC, followed 1 week later by 30 MAX-ECC of the
knee flexors of dominant or non-dominant legs. MVIC, muscle soreness (SOR), relaxed knee joint angle (RANG),
mean power frequency (MPF), and root mean square (RMS) activity were measured before, immediately after,
and 0~5 days after each exercise. All date were compared by a mixed design of two-way ANOVA. The results of
the present study showed that no significant difference (p>.05) in dependent variables after 10%MVIC compared
to baseline for thel0%-ECC group. Changes in the above dependent variables (muscle damage and EMG
indicators) following MAX-ECC for 10%-ECC group was significantly smaller than CON group. These results
found that protective effect conferred by the first limb of low-intensity ECC against a subsequent bout of the other
limb. Therefore, these findings may provide as evidence of neural adaptation to contralateral repeated bout effect.
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EFFECT OF CROSS TRANSFER EFFECTS CONFERRED BY
LOW-INTENSITY ECCENTRIC EXERCISE ON ELECTROMYOGRAPHIC ACTICVITY

Hsin-Lian Chen', Ming-Ju Lin"", Jian-Han Lai*
1Department of Physical Education, Health & Recreation, National Chiayi University, No.85,
Wunlong Village, Minsyong Township, Chiayi County 621, Taiwan
*Corresponding Author-- Voice: +886-5-2263411#1281, Email: mingrulin@gmail.com

Abstract

PURPOSE: This study tested hypothesis that the dominant or non-dominant legs to perform the
first bout of low-intensity ECC (10%-ECC) would be affected changes in EMG against a
subsequent bout of maximal ECC (MAX-ECC) using the opposite leg. METHODS: Sixteen
untrained men were assigned to low-intensity eccentric training (10%-ECC) or control group (CON)
groups (n=10 per group) based on pre-exercise maximal voluntary isometric contraction strength
(MVIC) at knee flexion of 30°. Subjects in the 10%-ECC group performed 60 eccentric
contractions with a load of 10%MVIC, followed 1 week later by 60 MAX-ECC of the knee flexors of
dominant or non-dominant legs. MVIC, muscle soreness (SOR), mean power frequency (MPF),
and root mean square (RMS) activity were measured before, immediately after, and 1~5 days after
each exercise. All date were compared by a mixed design of two-way ANOVA. RESULTS: No
significant difference (p>.05) in dependent variables after 10%MVIC compared to baseline for
the10%-ECC group. Changes in the above dependent variables (muscle damage and EMG
indicators) following MAX-ECC for 10%-ECC group was significantly smaller than CON group
(p<.05). CONCLUSIONS: These results found that protective effect conferred by the first limb of
low-intensity ECC against a subsequent bout of the other limb. Therefore, these findings may
provide as evidence of neural adaptation to contralateral repeated bout effect.

Key Words: maximal voluntary isometric contraction strength, repeated bout effect, mean power
frequency, root mean square, muscle damage

INTRODUCTION

Previous study has demonstrated low intensity eccentric training can be effective in
preventing the limb muscles due to the reduction of exercise-induced muscle damage symptoms
(Chen et al., 2012a; Chen et al.,, 2012b; Chen et al., 2013). Moreover, to confirm whether a
repeated bout effect conferred by one limb of eccentric exercise (ECC) against subsequent by the
opposite limb (Howatson & van Someren, 2007; Starbuck & Eston, 2012). However, no previous
studies to explore cross transfer effects of low-intensity eccentric training on electromyographic
activity (EMG) . Therefore, the purpose of this study was to test hypothesis that the dominant or
non-dominant legs to perform the first bout of low-intensity ECC (10%-ECC) would be affected
changes in EMG against a subsequent bout of maximal ECC (MAX-ECC) using the opposite leg.

METHODS
Subjects and general procedures
Sixteen untrained men (21.5 £ 1.4 yrs, 172.1 £+ 4.5 cm, 68.7 £ 7.6 kg, and 74.4 £ 9.6 Nm,
respectively) were assigned to low-intensity eccentric training (10%-ECC) or control group (CON)
groups (n=10 per group) based on pre-exercise maximal voluntary isometric contraction strength
(MVIC) at knee flexion of 30°. Subjects in the 10%-ECC group performed 60 eccentric
contractions with a load of 10%MVIC, followed 1 week later by 60 MAX-ECC of the knee flexors of
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dominant or non-dominant legs.
Criterion measures

MVIC, muscle soreness (SOR), mean power frequency (MPF), and root mean square (RMS)
activity were measured before, immediately after, and 1~5 days after each exercise.

Data analysis
All date were compared by a mixed design of 2-way ANOVA. When a simple main effect was

evident, a Tukey’s post hoc test was conducted. A significant level was set at a <.05.

RESULTS
No significant difference (p>.05) in dependent variables after 10%MVIC compared to baseline
for the10%-ECC group. Changes in the above dependent variables (muscle damage and EMG
indicators) following MAX-ECC for 10%-ECC group was significantly smaller than CON group

(p<.05).
Table 1. MVIC, SOR, MPF, RMS before (Pre), immediately after (D0), and 1~5 days (D1~D5) after

Pre DO D1 D2 D3 D4 D5
MVIC (Nm) 110.4+10.1  108.5%+11.4 107.5#8.3 111.3+9.7 109.6£8.7 109.9+7.2  110.5+9.9
SOR (mm) 0.0+0.0 0.9+2.1 0.3+0.7 1.0+2.1 0.8+2.1 0.7+1.6 0.0+0.0
RMS (mV) 1.6+0.9 1.2+1.2 1.0+1.4 1.5+1.4 1.0+1.4 1.1+1.2 1.2+1.8
MPF (Hz) 70.6x7.7 73.6+2.1 72.7£5.5 73.1+5.8 73.3+7.2 74.0%5.0 72.8+6.0

low-intensity eccentric training (10%-ECC) of the KF (n = 8).
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Figure1. Changes (mean + SD) in MVIC (left) and SOR (right) before (Pre), immediately after (DO),
and 1~5 days (D1~D5) after maximal eccentric exercise (MAX-ECC) of KF for 10%-ECC and CON
groups. *Significant (p<.05) difference between groups for the interaction effect shown by a 2-way
ANOVA.
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Figure2. Changes (mean + SD) in MPF (left) and
RMS (right) before (Pre), immediately after (DO), and 1~5 days (D1~D5) after maximal eccentric
exercise (MAX-ECC) of KF for 10%-ECC and CON groups. *Significant (p<.05) difference
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between groups for the interaction effect shown by a 2-way ANOVA.

CONCLUSIONS
These results found that protective effect conferred by the first limb of low-intensity ECC
against a subsequent bout of the other limb. Therefore, these findings may provide as evidence of
neural adaptation to contralateral repeated bout effect.
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