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Rehabilitation technology and behavioral flexibility in motor learning
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Motor learning is important for disabled people when recovering from
impairments or disabilities during rehabilitation, and flexible adaptive behavior is required for
staged action learning. In studies using laboratory animals, there are many unclear points related
to the neural base when capturing more complex behaviors. In this study, we investigated the impact,

in the basal ganglia system, which is important for learning, of endcannabinoids, dopamine, and
theobromine on learning, using three lever operant tasks by mice. The results suggested that (1)
2-AG/CB1 receptor signals contribute to flexibility of action, and (2) an increase of the BDNF level

in the brain stimulates motor learning.



2006 2015

D2

T ggdion {level 1)

3L/~
(A=B=C)

1.3

3
0.5
2
__Gh—zmm
(C=B=A)
| [
Lills il u1m1u1JJuIL1nﬂllJ

DGLa
MTPT
3
1 MPTP
MTPT
win-stay
MPTP
MPTP
2 DGLa -KO
DGLa -KO
1

3

DGLa -KO

MPTP

MPTP
MPTP

10 min

B

19

AA / BB / CC



3 TB

TB

TB

8 BDNF
BONF

19 10 1

2
Ota T, Yoneda M, Kikuchi Y, Ohno-Shosaku T: Relationship between prediction-based
motor control during loading task and motor learning during lever-pressing task.
J Wellness Health Care 41:37-48, 2017

Yoneda M, Sugimoto N, Katakura M, Matsuzaki K, Tanigami H, Yachie A, Ohno-Shosaku
T, Shido O: Theobromine up-regulates cerebral brain-derived neurotrophic factor and
facilitates motor learning in mice. J Nutr Biochem 39:110-116, 2017 . (doi:
10.1016/j . jnutbio.2016.10.002.)

15

12
2018

Kikuchi Y, Matsushima S, Nakagawa S, Sakata R, Yoneda M, Koike Y: Age-related changes
in prediction-based motor control assessed by loading task in healthy volunteers
41
2018

Ota T, Kikuchi Y, Yoneda M, Koike Y, Ohno-Shosaku T: The relationship between
prediction-based feedforward motor control during loading task and motor learning
during lever pressing task

41 2018

Nakagawa M, Usuda A, Tanigami H, Yoneda M, Sugimoto N, Ohno-Shosaku T: The performance
of aged mice in 1-lever, 3-lever, and reverse 3-lever operant task

1 3 3 41
2018
95
2018
3 2-AG
DGLa 39 47
2017

Yoneda M, Tanigami H, Nakagawa M, Usuda A, Tabata Y, Ohno-Shosaku T: Behavioral
evidence for a physiological role of the endocannabinoid system consisting of 2-AG
and CB1 receptors in enhancing motor learning.

2-AG  CB1 40 2017

Tanigami H, Yoneda M, Sugimoto N, Tabata Y, Katakura M, Matsuzaki K, Yachie A, Shido



o

@

0, Ohno-Shosaku T: Positive effects of theobromine-containing diet on cerebral
CREB/BDNF pathways and motor learning in mice. BDNF
40 2017

Kikuchi Y, Yoneda M, Terashima S, Takabayashi R, Ota T, Ohno-Shosaku T: Impaired
reinforcement learning and response inhibition in conflict decisions during
probabilistic selection task in schizophrenia patients.  Probabilistic Selection
Task 40 2017

2-AG DGLa
CB1 94
2017

Sugimoto N, Katakura M, Matsuzaki K, Yoneda M, Sumiyoshi E, Ohno-Shosaku T, Yachie
A, Shido 0: Theobromine crosses the blood brain barrier resulting in increased
phosphorylation of vasodilator-stimulated phosphoprotein and cAMP-response
element-binding protein in the mouse brain. 21st International Conference of FFC,
2017

- Probabilistic
Selection Task 38
2016

Yoneda M, Tanigami H, Tabata Y, Echigo R, Sugimoto N, Ohno-Shosaku T: Positive effect
of theobromine on motor learning and adaptive behavior of mice assessed by
three-lever operant task. 3

39 2016

Kikuchi Y, Nakagawa S, Yoneda M, Koike Y, Ohno-Shosaku T: Differences in
prediction-based motor control assessed in loading task between children and adults.
39 2016

10 2016

Takako, Ohno-Shosaku

8 60179025

Naotoshi, Sugimoto., Ryosuke, Echigo., Hayate, Tanigami., Akari, Usuda.,



Masataka, Nakagawa., Yui, Kikuchi.



