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Human adaptability in mechanical ease to move explored in athletes® bodies.
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The motion of objects, including human motion, is determined by the
relationship between mechanical actions and inertia properties. The muscle morphology of athletes
has been examined, which is an aspect of adaptation to mechanical actions. However, inertia
properties, i.e., the mechanical difficulty of movement, have not been fully investigated. We
analysed the morphologies of sprinters, shot putters and long-distance runners. The lower limb
moment of inertia (the difficulty of swinging the leg around the hip joint) in athletes did not
differ as much from untrained individuals as did mass, because the increases in lower limb mass,
whether muscle or fat, occurs in the proximal region. We showed that proximal-specific mass
variability in the lower limb does not relatively increase the mechanical difficulty swinging the
lower limb during locomotion in humans in general. Meanwhile, this feature was limited to the lower

limb and distal muscles were also well developed in the upper limb.

MRI



Fukunaga et a., 2001)

et a., 2020; Miller et a., 2021)

>
>
1986)
1
MRI
closing
MATLAB
MRI OsiriX
MATLAB

(a a )

(f T ) (m
ma = Yf, 1)

Ia =Y. 2

(eg.,
(e.g., Kawakami et al., 1995)
(e.g., lzumoto

(de Leva, 1996; Dumas & Wojtusch, 2018; Yokoi et al.,

(Sreenivasaetal., 2016)

2. 3.
2

MRI DIXON

2mm
5mm
Morphology
Otsu
MRI
3



60% (Gacesaetal.,
2011) 30% (Abeeta., 2018)

MRI#&# (Dixoni) EREDSKIY T

Y

MHOBEREATY 7OES
TELBLOBEEORE Bl - OTY7

BERY—IZOHE

K-Z{EEIR IEMA-Z{EE &

Y

IEETH—IHOHE EHHIE

Y

JKER & EITEIR D ZfE{E
K- & EM-ZEERDE K

BATY TATRERSNI-B

JERA-—EER TBME (AR BR)
FHILTLEN2

Y Y

Hﬂﬁ:@@@fﬁﬁ%t?ﬁlahEEﬁH?@fﬁﬁ&hu—z ‘

r Y

‘ﬁﬁ%w%ﬂw%%@@%&ﬁ%tﬁ%

BIRE (HEEH)
KEE
SERERS (W5 / BRR)
[

| &=

1 DIXON MRI



)
2
Sawilowsky (2009)
"huge”
3
( :6mm) ( :1mm)
( :90% 83%)
1 2
1 3 ( - ) ( -

Abe, T., Nakatani, M., & Loenneke, J. P. (2018). Relationship between ultrasound muscle thickness and
MRI-measured muscle cross-sectional area in the forearm: a pilot study. Clinical Physiology and
Functional Imaging, 38(4), 652—-655. https.//doi.org/10.1111/cpf.12462

de Leva, P. (1996). Adjustments to Zatsiorsky-Seluyanov’s segment inertia parameters. Journal of
Biomechanics, 29, 1223-1230. https://doi.org/10.1016/0021-9290(95)00178-6

Dumas, R., & Wojtusch, J. (2018). Estimation of the body segment inertial parameters for the rigid body
biomechanical models used in motion analysis. In Handbook of Human Motion (Vols. 1-3).
https://doi.org/10.1007/978-3-319-14418-4 147

Fukunaga, T., Miyatani, M., Tachi, M., Kouzaki, M., Kawakami, Y., & Kanehisa, H. (2001). Muscle

volume is a major determinant of joint torque in humans. Acta Physiologica Scandinavica, 172(4),



249-255. https://doi.org/10.1046/j.1365-201x.2001.00867.x

Gacesa, J. P, Dragnic, N. R., Prvulovic, N. M., Barak, O. F., & Nikola, G. (2011). Thevalidity of estimating
triceps brachii volume from single MRI cross-sectional area before and after resistance training.
Journal of Sports Sciences, 29(6), 635-641. https://doi.org/10.1080/02640414.2010.549498

Izumoto, Y., Kurihara, T., Maeo, S., Sugiyama, T., Kanehisa, H., & Isaka, T. (2020). Relationship between
Trunk Muscularity and Club Head Speed in Male Golfers. International Journal of Sports Medicine.
https.//doi.org/10.1055/a-1087-2332

Kawakami, Y., Abe, T., Kuno, S. Y., & Fukunaga, T. (1995). Training-induced changes in muscle
architecture and specific tension. European Journal of Applied Physiology and Occupational
Physiology, 72(1), 37-43. https://doi.org/10.1007/BF00964112

Miller, R., Bashaw, T. G., Massey, G. J,, Maeo, S., Lanza, M. B., Johnston, M., Allen, S. J., & Folland, J.
P. (2021). The Muscle Morphology of Elite Sprint Running. Medicine and Science in Sports and
Exercise, 53(4), 804-815. https://doi.org/10.1249/M SS.0000000000002522

Sreenivasa, M., Chamorro, C. J. G., Gonzalez-Alvarado, D., Rettig, O., & Walf, S. I. (2016). Patient-
specific bone geometry and segment inertia from MRI images for model-based analysis of
pathological gait. Journal of Biomechanics, 49(9), 1918-1925.
https.//doi.org/10.1016/j.jbiomech.2016.05.001

Yokoi, T., Shibukawa, K., & Ae, M. (1986). Body segment parameters of Japanese children. Japanese
Journal of Physical Education, 31(1), 53-66.



13 12 3 5

Sado Natsuki Ichinose Hoshizora Kawakami Yasuo 55

The Lower Limbs of Sprinters Have Larger Relative Mass But Not Larger Normalized Moment of 2022
Inertia than Controls

Medicine & Science in Sports & Exercise 590 600

DOl
10.1249/MSS.0000000000003064

Sado Natsuki Yoshioka Shinsuke Fukashiro Senshi

e-pub ahead of print

Mechanical power flow from trunk and lower limb joint power to external horizontal power in the
track and field block start

2022

European Journal of Sport Science

DOl
10.1080/17461391.2022.2109067

Sado Natsuki Yoshioka Shinsuke Fukashiro Senshi

e-pub ahead of print

Pelvic elevation induces vertical kinetic energy without losing horizontal energy during
running single-leg jump for distance

2022

European Journal of Sport Science

DOl
10.1080/17461391.2022.2070779

Zhang Sichao Sado Natsuki Fujii Norihisa

e-pub ahead of print

High-accuracy tennis players linearly adjust racket impact kinematics according to impact
height during a two-handed backhand stroke

2022

Sports Biomechanics

DOl
10.1080/14763141.2022.2146529




Shiotani Hiroto Takahashi Katsuki Honma Yuki Tomari Kazuki Hayashi Hidetaka Sado Natsuki 55

Kawakami Yasuo

Mechanical Linkage between Achilles Tendon and Plantar Fascia Accounts for Range of Motion of 2022

Human Ankle?Foot Complex

Medicine & Science in Sports & Exercise 66 73
DOl

10.1249/MSS.0000000000003020

Tian Xiaojie Yanohara Yushi Mwangi Francis M. Sado Natsuki 17

Jumping is not just about height: Biosocial becomings as an integrative approach in 2022

understanding contextualized jump performance in Maasai society

PLoS ONE e0278547
DOl

10.1371/journal .pone.0278547

Takahashi Katsuki Shiotani Hiroto Evangelidis Pavlos E. Sado Natsuki Kawakami Yasuo 241

Three- dimensional architecture of human medial gastrocnemius fascicles in vivo: Regional 2022

variation and its dependence on muscle size

Journal of Anatomy 1324 1335
DOl

10.1111/joa.13750

Sado N,Yoshioka S, Fukashiro S 128

Acquisition of mechanical energy directly contributing to sideward propulsion in sidestep 2021

cutting manoeuvre

Journal of Biomechanics

110799 110799

DOl
10.1016/j . jbiomech.2021.110799




Sado N,Yoshioka S, Fukashiro S

54

Curved Approach in High Jump Induces Greater Jumping Height without Greater Joint Kinetic
Exertions than Straight Approach

2021

Medicine &amp; Science in Sports &amp; Exercise

120 128

DOl
10.1249/mss.0000000000002761

Sado N,Yoshioka S, Fukashiro S

Pelvic elevation induces vertical kinetic energy without losing horizontal energy during
running single-leg jump for distance

2022

European Journal of Sport Science

DOl
10.1080/17461391.2022.2070779

Apibantaweesakul S, Omura S, Qi W, Shiotani H, Evangelidis P E, Sado N, Tanaka F, Kawakami Y

21

Characteristics of inhomogeneous lower extremity growth and development in early childhood: a
cross-sectional study

2021

BMC Pediatrics

DOl
10.1186/s12887-021-02998-1

Shiotani H,Yamashita R, Mizokuchi T, Sado N, Naito M, Kawakami Y

11

Track distance runners exhibit bilateral differences in the plantar fascia stiffness

2021

Scientific Reports

DOl
10.1038/s41598-021-88883-4




71

2021

DOl

18

35

2022

VS.

28

2022

28

2022




28

2022

28

2022

Shiotani H. Takahashi K. Tomari K. Honma Y. Hayashi H. Sado N. Kumai T. Kawakami Y.

Associations between exercise-induced flattening of foot arch and fatigue of extrinsic and intrinsic foot muscles

40th Congress of the International Society of Biomechanics in Sports

2022

Takahashi K. Shiotani H. Evangelidis P. E. Sado N. Kawakami Y.

Mechanical interactions between Achilles tendon and plantar fascia modulate passive mechanics of human ankle-foot complex in
vivo.

9th World Congress of Biomechanics

2022




Ichinose H. Evangelidis P. E. Yamagishi T. Sado N. Shiotani H. Tanaka F. Shigenobu S. Kawakami Y.

Contractile and non-contractile tissues of the quadriceps femoris and hamstrings and their effects on age-related
differences in specific torque

9th World Congress of Biomechanics

2022

Shiotani H. Takahashi K. Honma Y. Tomari K. Hayashi H. Sado N. Kawakami Y.

Mechanical interactions between Achilles tendon and plantar fascia modulate passive mechanics of human ankle-foot complex in
vivo

9th World Congress of Biomechanics

2022

Takahashi K. Shiotani H. Evangelidis P. E. Sado N. Kawakami Y.

Non-uniform distribution of muscle fascicle strains within human medial gastrocnemius during passive lengthening in vivo

9th World Congress of Biomechanics

2022

Fujimori T. Sado N.

World-elite performance in high jump cannot be predicted by the determinant of non-elite performance

9th World Congress of Biomechanics

2022




Sado N. Nonaka E. Miyazaki T. Kondo S.

Judo Wrestlers Exhibit Shorter Response Latency to Unfamiliar Postural Disturbance: Insights into Plasticity of Postural
Function in Humans

(ARTHHP) ARIHHP
2022.

2022

27

2021

Shiotani H., Sado N., Kurumisawa K., Saeki J., Kawakami Y.

Plantar fascia stiffness is related to the foot arch deformability and performance in single-leg drop jump

28th Congress of the International Society of Biomechanics

2021

Kawakami, Y, Shiotani, H, Otuska, S, Hui, L, Ichinose, H, Chi, Y, Kurumisawa, K, Yamada, Y, Shan, X, Saeki, J, Sado, N,
Tanaka, F, Kumai, T, Nishitani, S, Takada, M, Toyoda, S, Uchida, H, Adachi, Y.

Effects of amino acid mixture on functional and morphological properties of achilles tendon

American College of Sports Medicine 68th Annual Meeting

2021




34

2021

34

2021

2021







