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Abstract

The purpose of this study was to elucidate the relationships between muscle function, and muscle

condition and morphology after eccentric exercise (ECC). Six male subjects performed ECC using both

of their arms and so data for 12 samples were achieved. For ECC, the subject performed several sets of

10 submaximal eccentric actions using a dumbbell set at 25-50% of maximal voluntary contraction

(MVCQ) strength with the elbow joint angled at 90°. Measurements were performed immediately before

ECC and 2 (D2) and 7 days (D7) after ECC. Muscle pain was evaluated using a visual analog scale. We

used MVC force as an indicator of loss of muscle function and the circumference of the upper arm (CIR)

as an index of morphological changes in muscles as a result of muscle damage. We also measured the

echo intensity in transverse ultrasound images (Echo-intensity) to evaluate visually the change in muscle

condition. There was significant coefficient of correlation between the change in MVC force at D2 and

the change in CIR at D7. As for the relationships between the change in MVC force at D2 and changes in

Echo-intensity at D2 or D7, however, no significant correlations were observed. These results suggest

that loss of muscle function when muscle pain is likely at its peak could affect the morphological changes

in muscles when almost all muscle pain has disappeared and that loss of muscle strength as a result of

ECC could not be evaluated by the changes in the transverse ultrasound images.
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Fig. 1 A series of transverse ultrasound images of two representative arms before (Pre) and 2 (D2) and 7

days (D7) after eccentric exercise (ECC). We measured echo intensity of the region of interest (ROI)

(Echo-intensity: a). Asterisk indicates humerus.
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Fig.2 Muscle pain from delayed onset muscle soreness (DOMS) (Muscle pain), maximal voluntary
contraction (MVC) force, intensity of the transverse ultrasound image (Echo-intensity), and
circumference of upper arm (CIR) before (Pre) and 2 (D2) and 7 days (D7) after eccentric exercise (ECC).

Asterisk represents a significant difference (P<.001).
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Fig.3 Relationships between the change in maximal voluntary contraction (MVC) force at 2 days (D2)
after eccentric exercise (ECC) and the changes in intensity of the transverse ultrasound image
(Echo-intensity) and circumference of upper arm (CIR) of the elbow flexors from before ECC (Pre) to
D2 and 7 days after ECC (D7). The regression equations were indicated [AMVC force (Nm) = x,

AEcho-intensity (A.U.) or ACIR (cm) =y, coefficient of determination = R?].
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