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[Purpose]

Previous studies have reported that older adults have lower muscle intracellular water (ICW) and a higher
extracellular water-to-total water ratio (ECW/TW) than young adults. Furthermore, muscle strength was
more strongly correlated with ICW than with muscle mass alone. Resistance training (RT) is effective in
increasing muscle mass and attenuating muscle loss, with concentric (CON) and eccentric (ECC) actions
being particularly effective for muscle hypertrophy. When performed at the same relative load, ECC training
resulted in greater muscle hypertrophy than CON training. Accordingly, this study aimed to compare changes
in muscle mass and intramuscular composition indices, including ICW and ECW/TW, using multi-frequency
bioelectrical impedance analysis (MF-BIA) after 10 weeks of RT consisting exclusively of CON or RT
consisting exclusively of ECC actions.

[Methods]

Twelve healthy adult males without habitual RT were enrolled. Each participant performed elbow flexion and
extension exercises for 10 weeks, with one arm assigned to CON actions only and the contralateral arm
assigned to ECC actions only. Bioelectrical impedance was measured before and after the intervention using
a multi-frequency body composition analyzer (MC-980A-N plus, Tanita) to assess upper limb muscle mass,
ICW, and ECW/TW. Statistical analysis was conducted using a two-way ANOVA (group [CON vs. ECC] x
time [pre vs. postl) in R.

[Results]

Both the CON and ECC groups showed significant increases in muscle mass and ICW. A significant
interaction effect (group X time) was observed, indicating a more pronounced increase in the ECC group.
Furthermore, ECW/TW decreased significantly only in the ECC group. These findings suggest that ECC
training is more effective than CON training in increasing both muscle mass and ICW and in improving
ECW/TW.

[Conclusion]

This study demonstrated that increases in muscle mass resulting from RT were accompanied by increases in
ICW. Furthermore, when the relative load is standardized, ECC training appears to be more effective than
CON training not only in increasing muscle mass, but also in augmenting ICW and reducing ECW/TW.
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