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Alternate Activity of the Muscles in Maintaining Position of Shoulder Joint

Shoichi Hashimoto”, Koichiro Naminohira® and Masahiko Fujimura®
YHome-visit Nursing Station Yuaraifu
YInstitute of Health Sciences, Faculty of Medicine, Hiroshima University

The regulation of muscular expenditure is conducted using the following two neural control mechanisms:
recruitment and rate coding that are applied to motor units. In recent years, the “alternate activity” other than
the above mechanisms has been reported as the method to regulate the muscular expenditure. The purpose of
this study was to investigate an appearance of the alternate activity in a single nervous control of the anterior
fibers of the deltoid muscles and the multiple nervous controls of pectoralis major muscles. 14 healthy males
who have no medical factors affecting the motion were selected as the test subjects. The deriving muscles were
presented with the clavicular head of pectoralis major muscle on the right side (clavicle), the sternum of pector-
alis major muscle (sternum), and the anterior fibers of the deltoid muscle (deltoid muscle). At sitting position
with the pelvis fixed on the butterfly machine, the measurement positions (90-degree shoulder abduction, 0-
degree shoulder external rotation, 30-degree shoulder internal rotation, and 90-degree arm elbow) were kept
against load for all-out body. The actual load was set to 10% of the maximum load that the human body could
be held normally at the measurement positions for 3 seconds. In analysis, the number of reverse rotations, the
duration of motion and the frequency (frequency of reverse) per minute were calculated between the muscles
(“deltoid muscle-clavicle”, “deltoid muscle-sternum”, and “clavicle-sternum”). The M group with a large number
of total reverses and the F group with a small number of those were divided for comparison and examination.
After the completion of physical activities, the frequency of all muscles was reduced in both groups. The M
group showed the significantly high frequency of reverse and the significantly long duration of motion (p<<0.05).
Concerning the number of reverse rotations between the muscles, the M and F groups indicated the even rate
and the biased rate, respectively. The F group presented its low rate between deltoid muscle and clavicle, but
its high rate between deltoid muscle and sternum. There was truly a significant difference in both the number
of reverse rotations and the frequency of reverse in the regions of “deltoid muscle-clavicle” and “clavicle-
sternum” between the two groups (p<0.05). High frequency of reverse implied that time to keep the exercise
positions was extended, so that the reverse rotations was considered to be a help to reduce muscle fatigue. It is
supposed that the reverse rotations increased the blood flow rate and reduced muscle fatigue to extend the du-
ration of motion.

(JJOMT, 59: 184—188, 2011)
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