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First, we found that the number of repetitive practices of post-learning of
visual tracking task which requires the error correction is strongly related to the changes in motor
cortex (M1) excitability and the retention of the motor learning. Second, we investigated the effect of
intervention using an invasive brain stimulation, paired associative simulation (PAS), on the maximum
voluntary contraction (MVC) and the maximum acceleration during ballistic abduction movement of an index
finger. temporal increase of motor evoked potential (MEP) amplitude after PAS intervention was confirmed,
and also, temporal increase of MVC was detected. However, the maximum acceleration was not affected b
the PAS intervention. It is suggested that the intervention using an invasive brain stimulation possigely
affects the fundamental motor performance.




1980
Hoffmann
1990
T™MS
M1
M1
M1
TMS
Brain Stimulation
M1

Brain

Stimulation M1

M1

M1

100

BL-task

M1

31

100

MEP

Brain Stimulation

ES

TMS

paired

associative stimulation PAS M1

25ms PAS25
100ms PASI100

FDI

15

PAS

ESTMS

sham

10

PAS 0.2ms

TMS 1

PAS 02Hz 180
M1

MEP

PAS

MVC

EMG



M1

MEP
PAS25
PAS100
PAS25

10

M1

M1
M1
M1
PAS
sham
MEP
PAS25 MVC
PAS
8 PAS MEP
TMS Brain Stimulation

PAS

8 PAS

M1 PAS
Hebb
LTP/LTD
PAS

M1

M1
PAS25 MEP
PAS100
MEP
PAS M1
MVC M1
PAS
MVC
EMG
PAS
MN
MN
PAS
F M
MN
PAS M1
M1
Brain Simulation M1
PAS



15

. Kubota S, Hirano M, Koizume Y, Tanabe S,
Funase K, Changes in the spina neural
circuits are dependent on the movement speed
of the visuomotor task. Frontiers in Human
Neuroscience, 2015, 9: 1-14,
doi:10.3389/fnhum. 2015.00667

. Hirano M, Kubota S, Tanabe S, Koizume Y,
Funase K, Interactions among learning stage,
retention, and primary motor cortex
excitability in motor skill learning. Brain
Stimulation, , 2015, 8 1195-1204,
doi: 10.1016/j.brs.2015.07.025

. Tanaka M, Kubota S, Onmyqji Y, Hirano M,
Uehara K, Morishita T, Funase K, Effect of
tactile stimulation on primary motor cortex
excitability during action observation
combined with motor imagery. Neuroscience
Letters, , 2015, 600: 1-5, http://
dx.doi.org/10.1016/j.neulet.2015.05.057

. Onmyoji Y, Kubota S, Hirano M, Tanaka M,
Morishita T, UeharaK, Funase K, Excitability
changes in the left primary motor cortex
innervating the hand muscles induced during
speech about hand or leg movements.

Neuroscience Letters, , 2015, 594:

46-50, http://dx.doi.org/10.1016/j.neulet.2015.

03.052
. Kubota S, Hirano M, Morishita T, Uehara K,
Funase K, Patterned sensory nerve
stimulation enhances the reactivity of spina
la inhibitory interneurons. Neuroreport,

, 2015, 26: 249-253, DOI: 10.1097/WNR.

0000000000000335

6. Morishita T, Kubota S, Hirano M, Funase K,
Different modulation of short- and
long-latency interhemispheric inhibition from
active to resting primary motor cortex during
a fine-motor manipulation task. Physiological
Reports, , 2014, 2 (10), €12170, doi:
10.14814/phy2.12170

7. Uehara K, Funase K, Contribution of
ipsilateral primary motor cortex activity to the
execution of voluntary movements in
humans: A review of recent studies. The
Journal of Physical Fitness and Sports
Medicine, , 2014, 3: 297-306

8. Liang N, Funase K, Takahashi M, Matsukawa
K, Kasai T, Unilateral imagined movement
increases interhemispheric inhibition from the
contralateral to ipsilateral motor cortex.
Experimental Brain Research, , 2014,
232: 1823-1832, DOI 10.1007/s00221-014-
3874- 4

, , , 2014, 21:
32-39
10. Hirano M, Kubota S, Morishita T, Uehara K,
Fujimoto S, Funase K, Long-term practice
induced plasticity in the primary motor cortex
innervating the ankle flexor in footbal
juggling experts. Motor Control, ,
2014, 18: 310-321, http://dx.doi.org/10.1123/
mc. 2013-0059
11. Kubota S, Uehara K, Morishita T, Hirano M,
Funase K, Inter-individual variation in
reciprocal la inhibition is dependent on the
descending  volleys  deivered  from
corticospinal  neurons to la interneurons.

Journal of Electromyography and Kinesiology,



, 2014, 24:. 46-51, http://dx.doi.org/
10.1016/j.jelekin.2013.11.004

12. Uehara K, Morishita T, Kubota S, Hirano M,

Funase K, Functional difference in short- and
long-latency  interhemispheric  inhibitions
from active to resting hemisphere during a
unilateral muscle contraction. Journal of
Neurophysiology, , 2014, 111: 17-25,
doi:10.1152/jn.00494.2013.

13. Uehara K, Morishita T, Kubota S, Hirano M,

Funase K, Changes in the ipsilatera motor
cortex excitability induced by different
frequencies of afferent inputs in heathy
subjects: a TMS study. Advances in Exercise
and Sports Physiology, , 2013, 19:

61-72

14. Uehara K, Morishita T, Kubota S, Funase K,

Change in the ipsilateral motor cortex
excitability is independent from a muscle
contraction phase during unilateral repetitive
isometric contractions. PLoS ONE, ,
2013, 8 (1): 55083, doi: 10.1371/journal.
pone.005 5083

15. Uehara K, Morishita T, Kubota S, Funase K,

Neural mechanisms underlying the changesin

ipsilateral primary motor cortex excitability

during unilateral rhythmic muscle contraction.

Behavioura Brain Research, , 2013,
240: 33-45, http://dx.doi.org/10.1016/j.bbr.
2012.10. 053

33

. Kubota S, Hirano K, Koizume Y, Tanabe S,
Funase K, The effect of movement speed of
visuomotor task on the activity of spina
inhibitory circuits. Society for Neuroscience,
17-21 Oct 2015, Chicago USA

. Hirano M, Kubota s, Tanabe S, Koizume Y,
Funase K, Change in M1 excitability occur

during the slow-learning stage of motor skill

learning. 1st International Brain Stimulation

Conference, 2-3 Mar 2015, Singapore

. Kubota S, Hirano M, Koizume Y, Tanabe S,

Funase K, Movement speed-dependent
modulation on the activity of spinal inhibitory
circuits. 1st International Brain Stimulation

Conference, 2-3 Mar 2015, Singapore

. Hirano M, Kubota S, Morishita T, Uehara K,

Funase K, Plagticity in primary motor cortex
innervating the ankle flexor in footbal
juggling experts. 30th International Congress
of Clinical Neurophysiology, 20-23 Mar 2014,

Berlin Germany

. Kubota S, Hirano M, Morishita T, Uehara K,

Funase K, Excitability changes in spina
reciprocal inhibitory circuit induced by
periodical sensory inputs. 30th International
Congress of Clinica Neurophysiology, 20-23
Mar 2014, Berlin Germany

. Uehara K, Morishita T, Kubota S, Hirano M,

Funase K, A comparison between short and
long latency interhemispheric inhibition from
the active to resting primary motor cortex
during a unilateral muscle contraction. 30th
International Congress  of Clinical
Neurophysiology, 20-23 Mar 2014, Berlin

Germany

. Morishita T, Kubota S, Hirano M, Funase K

Different modulation of short- and
long-latency interhemispheric inhibition from
active to resting primary motor cortex during
a finemotor manipulation task. 30th
International Congress  of Clinical
Neurophysiology, 20-23 Mar 2014, Berlin

Germany

http://home.hiroshima-u.ac.j p/funase/index1.htm



o
FUNASE KOZO

40173512



