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Effects of time-of-day on motor unit firing properties and muscle contractile properties
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Abstract

Highest muscle strength has been found in evening or night, but its neuromuscular mechanisms
is not fully understood To avoid taking care of interindividual variability, this study was
conducted on a single subject The purpose of the present study was to investigate the effect of
time of day on motor unit firing properties and muscle contractile properties in a human as a case
study One active male (40 years-old) performed maximal voluntary contraction (MVC) and
submaximal ramp-up contractions of isometric knee extension at 10:00, 13:30, 17:00, 20:30 in a day
At these times, high-density surface electromyography (HDSEMG) of vastus lateralis muscle
and electrically-elicited contraction force of quadriceps femoris were measured From HDSEMG,
motor unit firing rate (MUFR) and recruitment threshold (IMURT) were calculated Higher
MVC were found in 17:00 and 20:30 than 10:00 and 13:30 MUFR at 17:00 and 20:30 were
significantly higher than that at 10:00 (p < 005) MURT at 17:00 was significantly lower than
those at 10:00 and 20:30 (p < 005) Electrically-elicited contraction force increased from 10:00 to
13:30 and decreased from 13:30 to 17:00 and from 17:00 to 20:30 The findings of the present study
suggest that neuromuscular mechanisms contributing force production have circadian rhythm
and central nervous and peripheral muscle might be reversal relationship
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