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Elucidation of the mechanism of spontaneous healing of injured anterior cruciate
ligament applying a mechanobiology mechanism of development
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In this study, we analyzed the developmental process of the Anterior
Cruciate Ligament: ACL to apply for the spontaneous healing of a completely injured ACL. We
especially focused on the cell maturing process of ACL progenitor cells in the early developmental
phase in mice. Our results suggested that some developmental processes of ACL were similar to the
spontaneous healing process of ACL. These results support the scientific evidence of the improvement
of novel non-surgical ACL treatment after complete rupture.
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ACL -
7 14 21 ACL MCL
P7 P14 P21
McL Load to Failure  Loadto Failure  Load to Failure
failure (N) location failure (N) location failure (N) location
Sample 1 0.285 MCL 0.928 MCL 1.165 MCL
Sample 2 0.425 MCL 0.403 MCL 1.136 MCL
Sample 3 0.275 MCL 0.326 MCL 1.359 MCL
Sample 4 0.322 MCL 0.483 Tibia 0.819 MCL
Average 0.327N 0.552 N 1.120N
P7 P14 P21
ACL Load to Failure  Load to Failure  Load to Failure
failure (N) location failure (N) location failure (N) location
Sample 1 0.535 ACL 0.553 ACL 2.333N Femur
Sample 2 0.600 ACL 1.193 Femur 221N Femur
Sample 3 0.564 Femur 1.015 Tibia 2.688N Femur
Sample 4 0.941 Tibia 0.931 Femur 2.329N Tibia
Sample 5 0.881 Femur - -
Average 0.568 N 0.553 N -
ACL P7 0.65+£ 0.22 N n=2 P14 0.55N n=1
P21 ACL 2.39+ 0.21N) MCL

P7 0.23+ 0.07 N n=4 P14 0.55+ 0.27 N n=3 P21 1.12+ 0.22 N n=4



Usami Yuna [lijima Hirotaka Kokubun Takanori -

Exploring the Role of Mechanical Force on Tendon Development in vivo Model: a Scoping Review 2022

ResearchSquare -

DOl
10.21203/rs.3.rs-1681832/v1

25

2022

18 26

DOl
10.24780/j jptf.JIPTF_2021-6

12 0 4

Usami Y, Kokubun T

Physical Movement Related To Tendon Development During Embryo To Postnatal Mice

ORS 2023 Annual Meeting

2023

Saito R, Aizawa Y, Usami Y, Arakawa K, Enomoto S, Kokubun T

Increasing Mechanical Stress in the Spontaneous Healing Process of Completely Ruptured Anterior Cruciate Ligament Does Not
Inhibit Ligamentation in a Mouse Model

ORS 2022 Annual Meeting

2023




31

2023

31

2023

27

2022

10

2022




Usami Y, Kokubun T

The mechanical force generated by limb movement depending on the environment affects tendon development during the embryo to
neonatal phase

the 55th Annual Meeting of JSDB

2022

40

2021

Usami Y, Saito R, Enomoto S, Aizawa Y, Funakoshi H, Kokubun T

The Relationship Between Mechanical Change and Morphological Differentiation of Anterior Cruciate Ligament Development

ORS 2022 Annual Meeting

2022

Y.Usami, K.Takahata, K.Arakawa, K.Murata, N.Kanemura, D.Pal, B.Pryce, R.Schweitzer, T.Kokubun

The Influence of Mechanical Force on Embryonic and Postnatal Tendon Development

ORS 2021 Annual Meeting

2021




29

2021

25

2020




