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Muscle Strength and Bone Strength Assessed with Osteo-sono Assessment Index
Among Recreationally Athletic Japanese Women

Takahisa Ohta™, Junzo Nagashima®, Haruhito Aoki', Takeshi Yoshihisa’, Yasunori Imagawa’,

Nobuyoshi Ono", Wataru Fukuda®, Reo Konagi', Susumu S. Sawada >, Hiroyuki Sasai’,

Naokata Ishii®

"Yokohama Sports Medical Center, >The University of Tokyo, > Waseda University

Low muscle strength is an independent risk factor for low bone strength, which is a
well-established predictor of osteoporotic fracture. However, the association between muscle
strength and bone strength remains unclear among recreationally athletic Asian women.
PURPOSE: To investigate the association between muscle strength and bone strength among
recreationally athletic Japanese women. METHODS: Cross-sectional data from 7,091 Japanese
women who had undergone medical checkup, which including bone strength at right calcaneal
with quantitative ultrasound (QUS), which showed osteo-sono assessment index (OSI), and a
maximal voluntary knee extension test with an isokinetic dynamometer (Nm/kg) during
1998-2016. RESULTS: Muscle strength had a positive association with OSI(x10° score after
adjustment for after adjustment for age, systolic blood pressure, smoking, drinking, prevalence of
diabetes, and body mass index (B=0.17, 95% confidence interval; 0.15-0.19, p <0.001)
Furthermore, age-stratified analysis (< or >50 yrs) showed similar patterns of association.
CONCLUSION: Our results, including age-stratified analysis, suggest a dose-response association
between muscle strength and bone strength after adjustment for potential confounding factors.
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Unique excitation of the ipsilateral motor pathway in an elite high jumper with
below-knee amputation

Tomoya Nakanishi, Atsushi Sasaki**, Kento Nakagawa®, Kimitaka Nakazawa'

! Graduate School of Arts and Science, The University of Tokyo;

? Japan Society for the Promotion of Science; > Faculty of Sport Sciences, Waseda University

In this study, we focused on an elite Paralympic high jumper with below-knee amputation who
holds the Asia record of high jump. His brain might be reorganized to manipulate his prosthesis
skillfully. The objective of this study was to clarify whether the elite high jumper shows bilateral
activation using fMRI. Moreover, motor evoked potential (MEP) was measured to test if the
excitability of ipsilateral cortico-spinal pathway would be specifically enhanced in the stump
muscle by using transcranial magnetic stimulation (TMS). In the results, The world class high
jump athlete with below-knee amputation showed existence of both the ipsilateral and contralateral
motor pathways innervating the stump muscle which directly controls his prosthesis. This result is
likely due to the long-term motor practice to develop enough control skills for manipulating
prosthesis for his superior high jump. We confirmed this phenomenon using both MRI and TMS
for a top athlete with amputation.  This specific brain reorganization would support his superior
sport performance.
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Interrelationship between joint movements to maintain precision of performance in
baseball throwing
Arata Kimura, Leon Omura, Shinsuke Yoshioka, Senshi Fukashiro
Graduate School of Arts and Sciences, The University of Tokyo

We aimed to examine which interrelationships between joint movements are important to maintain
the precision of performance during baseball throwing. The participants threw a ball to a target in
the sitting throws and these throwing motions were recorded by the motion capture system.
Variabilities of the vertical hand velocity in the case each kinematic parameter was made
independent from the other kinematic parameters were calculated by using computer simulation. In
some participants, the variability of the vertical hand velocity was higher than that obtained in the
experiment when the shoulder internal/external rotation angle or shoulder horizontal
flexion/extension velocity was made independent. This result indicates that the precision of the
vertical hand velocity decreases when the other kinematic parameters do not covary appropriately
with these two kinematic parameters. Therefore, interrelationships of the other kinematic
parameters that counterbalance the variability of vertical hand velocity derived from these two
kinematic parameters are important to maintain the precision of the vertical hand velocity.
Concerning other participants, the shoulder internal/external rotation angle and elbow
flexion/extension velocity were the kinematic parameters that should be counterbalanced to
maintain the precision of the vertical hand velocity.
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Complimentary motor planning between onset timing and movement velocity in
reaching toward a moving target
Ryoji Onagawa, Kazutoshi Kudo
Graduate School of Arts and Sciences, The University of Tokyo

How to deal with redundant degrees of freedom is one of the fundamental questions in motor
control. Previous studies about ball throwing to a static target has revealed that humans reduce the
variability by complementarily coordinating release parameters (position, velocity, and direction).
In this study, we investigated the relationship among movement onset timing and movement
execution parameters such as movement velocity or direction by introducing the extra redundancy
using reaching task towards a moving target. Fourteen participants were required to pass the cursor
through the circular moving target within the range of 60° to 120°. The target moved with constant
velocity around the starting position of the cursor, allowing participants to plan when to start and in
which direction and velocity they move by themselves. The results showed that there was
significant positive correlation between onset timing and movement velocity and no significant
correlation between onset timing and movement direction. These results suggest that, when
humans are required to pass through the moving target, they control complementarily only limited
variables in initial phase of learning, rather than modulate all variables. Additionally, the effective
correlation indicates that the spatiotemporal coordination to minimize the effects of sensorimotor
noise on the outcome is formed when planning the movement beforehand.
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Individual-specific leaning dynamics in bimanual coordination
Kae Mukai’, Akito Miura’, Kazutoshi Kudo™, Seijiro Tsutsui’
! Graduate School of Arts and Sciences, The University of Tokyo;
2 Faculty of Human Sciences, Waseda University;
*Graduate School of Interdisciplinary Information Studies, The University of Tokyo;
*The Faculty of Wellness, Tokai Gakuen University

Previous research on bimanual coordination by dynamical systems approach has reported that
there are individual-specific learning dynamics in coordination learning. We investigated this in
bimanual coordination task by cross-correlation function. In the experiment, 18 participants
practiced the bimanual coordination task with the relative phase of 90°. The duration of one trial
was 10 seconds. Each participant performed a total of 135 trials. We calculated cross-correlation
function between displacements of both hands, and accessed time evolution of the peak
cross-correlation value and the lag at the peak value across trials as parameters that characterize
learning dynamics. As a result, we observed individual-specific learning processes. One was that
initially the peak cross-correlation value was relatively high and the lag at the peak was distant
from the relative phase of 90°, and through learning the lag at the peak approached gradually the
relative phase of 90°. The other one was that initially the peak cross-correlation value was relatively
low but the lag at the peak clustered around the relative phase of 90°, and through learning the peak
value gradually increased. These results suggest that in the bimanual coordination, there are
multiple but distinct learning processes to solve the motor problem consisting of multiple
sub-problems.
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