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1. BRFERREROBE

2020 E£E L. BHEHIFHEGEG AT - PRERE -HHMERD OBRERRETDESE. ISV RKEICSMTE—REES
T TS DEELE L ERIET A ETHLMNIZTEHE TH o=, LALEMNS, TVRJ—L TV IV REH,
COVID-19 D EIZKY REERITHIL LGS0 HEDERAIEIZDEFITEREDHA SRR —XTEBERAIRELBHEHD
BHECDOEBRAEIZO I . ZOBRREZHRELHXHRIRSN-, EARMIZIE, BBICEHIN-EBE RO AMEE QMR
HEENSERNTD BEIOMNEFER #NE CEIBERITAN 74 i LERASNTWAEETRAREEOSVRLIA
AHROHEEFOBRNMBEFEOEEERERIITAIEELE 21 ZOBMREEZXRIC, HEEEHARE 30-60-90° @
WFhDODHETRAD 15-30-45-60-75-00% DA AFFKIBEL-EO LB —BEHOESE, HLAAXGEES (BE) £F-EXBEHET
SRARTZ74D VT A% (strain ratio: SR) E XU Young’ s modulus (YM) [ICTHRITELTz, TDRR.E LR EHRSINT- SR
(logarithmical transformed SR: LTSR) M &< r=—0.626 (p<0.01) M5& VARG E & YM DREIIZIE r=0.615(p<0.01) M5& L 48RS
BRMNEDONT=, SHIT. BRHFHD 90%FETHEALEED E LR AHED 9 &(CFETEML., LTSR LD IZ(F =—0732 hhi5
—0.880 M 3& L \FEBIRIIR (p<0.01) A, YM DEIZE F#HRIZ r=0.599 A5 0.768 D3R LVFARIRI{% (p<0.01) ARBDHSMNT=, LLE DHEER &
Y, AR— YRR CERBS LGS CHEEICHERTREAHLAAXGEEHZFEALTE. BERISAN STOELLE-EE N
DEWMEZTEFRETHAEE TR THEDTHDEELIC, M ARSI EREDZEEZ (THIEN BRI,

2. BIERREROYME GER)

In 2020, it was planned to clarify the interrelationship of the three skeletal muscle properties (muscle function, muscle morphology,
muscle mechanical property) and their alteration in examining changes in the muscle hardness of the gastrocnemius muscles of
general healthy runners participating in the marathon event. However, the marathon event in which the target subjects were
scheduled to participate was canceled just before the event due to the influence of COVID-19. Therefore, keeping the framework of
the research, the exercise task was shifted to the basic research of qualitative changes in skeletal muscle that can be done on a
laboratory basis, and the paper that reported the research results within the 2020 season was accepted. Specifically, we decided to
examine in detail the relationship between the simple and versatile push—in mater that has been used for a long time and the
ultrasound elastography that can acquire “hardness position information” in the living body from the difference in the strain rate of
ultrasound waves applied to the tissue. Finally, this study investigated the relationship between push—in meter (PM) and ultrasound
strain elastography (USE) for biceps brachii (BB) muscle hardness. BB hardness of 21 young men was assessed by PM and USE
during rest and isometric contractions of six different intensities (15, 30, 45, 60, 75, 90% of maximal voluntary contraction: MVC) at
30° , 60° and 90° elbow flexion. Muscle hardness (E) was calculated from the force—displacement (muscle thickness) relationship
in PM, and strain ratio (SR) between an acoustic coupler and different regions of interest (ROIs) in BB was calculated and converted
to Young’ s modulus (YM) in USE. A significant (p<0.01) correlation was evident between E and logarithmical transformed SR (LTSR)
for the ROI of whole BB (r=—0.626), and E and converted YM (r=0.615). E increased approximately ninefold from resting to 90% MVC,
and E and LTSR (r=—0.732 to —0.880). These results suggest that muscle hardness values obtained by PM and USE are comparable.
The findings of this study suggest that it is possible to obtain highly reliable values similar to ultrasound elastography even when using
a push—in mater in sports competition sites and medical sites, and was understood that mechanical properties are influenced by
morphological property (muscle thickness).
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