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Abstract

The aim of this study was to assess the effect of resistance eccentric and concentric
training on electromyographic (EMG) activity ratio of the vastus medilais oblique
(VMO) to the vastus lateralis muscle (VL). 26 healthy men participated in this study.
Training protocole contained 36 sessions of resistance eccenentric and concentric training
at the level of 80 % of one repetation maximum (1RM) on leg press machine. Maximal
voluntary contraction (MVC) and EMG activity of the VMO and VL muscle recorded
before and after resistance eccentric and concentric training. Maxmimal voluntary
contraction of quadriceps and EMG activitiy of the VMO and VL muscle significantly
increased after training (P <0.05) and depended on the training type (P <0.05). Eccentric
training resulted in a greater increase in maximal voluntary contraction and EMG activity
of the VMO muscle as compared to concentric training (P <0.05). The increased EMG
activity of the VMO to VL muscle play an important role in patella stabilization, and has
commonly been used as an effective way to prevent from lateral patella tilt. Thus, it is
recommended that eccentric training be included in rehabilation program for lateral patella
tilt.
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Extended Abstract

Background and Purpose

The aim of this study was to assess the effect of resistance eccentric and
concentric training on electromyographic (EMG) activity ratio of the vastus
medilais obligue (VMO) to the vastus lateralis muscle (VL). The pattern of muscle
activation and improvement in muscle force depeneds on muscle contraction type
(1). Previous studies reported that among muscle contration type, eccentric
contractions are those actions associated with muscle fiber damage and use
different neural strategies to control skeletal muscle (1, 2). Moreover, a
preferential rescruitment of fast twich muscle fiber (3) and a greater cortcical
activity has been reported (4) during eccentric contraction compared to other
muscle contraction typs. Thus, it is expected that resistant training using eccentric
contraction results in different neuromuscular adaptation within the quadriceps
synergist (VMO and VL) with respect to resistant concentric training. However,
the role of resistant eccentric training in neuromuscular adaptation has received
less attention. The results of this study provide useful information for designing
rehabilitations and/or exercise training for quadriceps synergist. This is
particularly important for those individuls who are interested in improving
VMO/VL activation ratio in patients with patellafemoral pain syndrome.

Materials and Methods

Eccentric training group performed an eccentric exercise of their right quadriceps
using a weight-training machine (Universal Gym, USA) whilst positioned in
supine. The leg press was brought to the starting position (170 ° - 180 ° knee
extension, 180 ° = full knee extension) using two assistants, and the subject
lowered the load in an eccentric mode to the end position (90 ° knee flexion) in a
controlled maneuvre. Concentric group also performed concentric exercise
(stating position 90 ° knee flexion to the finish position 180 ° knee extension) on
weight-training machine (Universal Gym, USA) in same position as eccentric
training group. A load cell was used to measure maximal isometric quadriceps
strength. Surface EMG signals were recorded from VMO and VL muscles by
circular Ag—AgCl surface electrodes (Ambu Neuroline, conductive area 28 mm?)
during maximal voluntary contraction of quadriceps muscle. Root mean square
(RMS) of EMG was estimated for epochs of 250 ms. The value obtained from 250
ms were averaged within the 5-seconds maximal voluntary isometric
contractions.One-way repeated-measures ANOVA was applied to analyze change
in maximal voluntary contraction from pre-training to post-training condition with
training group (concentric and eccentric) as factor. Moreover, two-way ANOVA
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was applied to the percent change of EMG RMS across MVC (percent change
from pre-training to post-training), with muscle and training group as dependent
factors. Normal distribution and the homogeneity of variance of the data were
assessed using the Levene's and Shapiro-Wilk test, respectively. The significance
level was set at p <0.05 for all statistical procedures.

Findings

Maximal voluntary contraction of quadriceps muscle significantly increased for
both concentric and eccentric training groups from pre-training to post-training
condition (F=15.4, P <0.0002). A significant interaction was also observed
between training group and testing session. Percent increase in maximal voluntary
contraction after eccentric training was significantly larger than after concentric
training (F=7.5, P <0.035). EMG amplitude of VMO and VL muscles increased
significantly after both eccentric and concentric resistance training (F= 7.5, P
<0.0001). However, EMG amplitude rate of increase depended on the interaction
between training group and testing session (F= 5.6 , P <0.006). Percent increase
of EMG amplitude in eccentric group was significantly higher than the concentric
group (P <0.05). Moreover, percent change in EMG amplitude depended on the
interaction between muscle and training, in which eccentric training resulted in a
greater increase in EMG amplitude for VMO muscle in post-training condition
(F=3.5, P <0.0038).

Conclusion

The result of of this study showed that eccentric resistance training resulted in a
greater increase in quadriceps muscle force with respect to concentric training
program. Additionally, EMG activity ratio of the VMO/VL muscle after eccentric
training was significantly larger than those observed after concentric training. A
higher increase in EMG activity observed after eccentric exercise may indicate
that stretch combined with overloading is the most effective stimulus for
enhancing neuromuscular activity during dynamic resistance exercise. The
knowledge gained from this study may be relevant for designing exercise and
or/rehabilitation training to improve VMO/VL muscle activity ratio.
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