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ABSTRACT

Project Code: MRG5280246
Project Title: How do the low, moderate and high loads of eccentric exercises
affect muscular damage and neural changes against high load

eccentric exercise?

Investigators: Orawan Prasartwuth and colleagues
E-mail Address: oprasa@chiangmai.ac.th
Project Period: 2 years

Repeated bout effect (RBE) is known as a protective way to reduce the eccentric
damaging exercise. After eccentric exercise (ECC), muscle damage reduces maximal
voluntary force; however, impaired neural drive to the muscle has also primarily
contributed. We aimed to investigate whether three sub-maximal loads could contribute
differently to force loss in the repeated bout effect and to clarify the underlying
mechanisms in term of neural and muscular adaptations. Thirty healthy subjects were
selectively placed into three groups to match for maximal voluntary contraction (MVC) (n
= 10 per group), performing 30 eccentric actions of the elbow flexors of 10%, 20% and
40% of MVC for ECCA1, followed 2 weeks later by a similar exercise (ECC2) that used
40%MVC load. MVC, voluntary activation and resting twitch were measured before,
immediately, day 1 and day 4 after exercise following ECC1 and ECC2. The results
showed that for the first eccentric bout, MVC, voluntary activation and the resting twitch
were significant (p< 0.0001) interaction (group x time). Following the second eccentric
bout immediately after exercise, there were no significant (group x time) interaction in all
outcome variables. However, at day 1 and 4, only high-load group demonstrated
significantly (p< 0.01) greater improvement in maximal voluntary force compared with the
first high-load eccentric bout, indicating greater recovery in force generating capacity as
RBE. This force recovery at day 1 and 4 corresponded with a significant (p< 0.01)
improvement in voluntary activation, indicating better the level of neural drive to the
muscle or neural adaptations in the early stage. In contrast, the resting twitch in high-
load group demonstrated a significant (p< 0.01) improvement only at day 4, suggesting
muscular adaptations. In conclusion, greater force recovery in the second eccentric
damaging exercise at day 1 and 4 measured in high-load group could primarily be the

neural adaptations. There is a contribution of muscular adaptations at day 4 as well.
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