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Neural processes for unimanual and bimanual movements
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Bimanual movement had been considered to be simply composed right and left manual
movements. However, behavioral research of motor leaning demonstrated the same arm is supported by
partially overlapping neural processes for unimanual and bimanual movements. This results suggested
existence of the specific neural processes for bimanual movement. Here, we investigated the neural

rocesses for unimanual and bimanual movement to evaluate corticospinal excitability during unimanual and
imanual force exertion with transcranial magnetic stimulation over motor cortex.
We confirmed that contralateral manual force exertion of the particular orientation changed the unimanual
corticospinal excitability. Moreover, the changes of corticospinal excitability had the asymmetric
property. Right manual force exertion facilitated left manual corticospinal excitability, while left
manual force exertion inhibited right manual one.




MEP

MEP

TMS
MEP

T™MS

12

315°

TMS
BGA

FHRIRR (ZE 8D XEIC
IAEA~DEHAFEE

xR (BB %

MEP BGA

MEP
225°

BGA

Normalized MEP

13

1.2

14,

R L

1.0

0.9

0.8

MEP

1 315°
225° 6-30N
MEP BGA
MEP BGA
MEP
2

0
Normalized BGA
MEP BGA
1
MEP
135°
3

=~ VIEP =e=BGA
DunnetD1RE
* P<0.05

0° 45° 90° 135° 180° 225° 270° 315°

EENAM
MEP BGA
BGA
MEP BGA
1.0 <
X
135°
MEP
BGA

MEP




135°
MEP 4
45°

EBEHAR [ mnonaume

90° + P<0.10
14 * P<0.05
; 45°
&
315°
, I =mvep
270° [ #EMEP
4. MEP
MEP
MEP
BGA
MEP MEP
MEP
MEP
1.0 1.0< 1.0 >
2 1
MEP
BGA 5
=~ VIEP =e=BGA
18] [ s
1.2 oo
A
|
L
[
1.0
0.9
0.8 :
0° 45° 90° 135° 180° 225° 270° 315°
EEIA R
5. MEP BGA
BGA MEP MEP
45°
MEP

Oo
6

BB AR gronsme

90 + P<0.10
1.4 * P<0.05
1.3
135° 12 45°
11
180° 0°
225° 315°
M =gvep
270° [ #EMEP
6. MEP
MEP
1 2

2
Urakawa T, Ogata K, Kimura T, Kume Y,
Tobimatsu S. Temporal dynamics of the
knowledge-mediated visual disambiguation
process in humans: An MEG study.
European Journal of Neuroscience, 2015
Jan;41(2):234-42. doi: 10.1111/ejn.12778.

Kimura T, Ogata K, Nakazono H, Tobimatsu
S. Repetitive Paired-pulse Transcranial
Magnetic Stimulation Over the Visual Cortex
Selectively Inhibits Focal Flash VEPs. Brain
Stimulation, 2014;Mar-Apr 7(2):275-80. doi:
10.1016/j.brs.2013.

13
Nozaki D, Yokoi A, Kimura T, Hirashima M,
Orban de-Xivry JJ. Artificial manipulation of
human motor memories using noninvasive
brain stimulation. 1st International Brain



Stimulation Conference. 4™ March 2015.
Singapore.

Nakazono H, Ogata K, Kimura T, Tobimatsu
S. Induction of plasticity in the human visual
cortex by transcranial alternating current
stimulation. Ist  International  Brain
Stimulation Conference. 4™ March 2015.
Singapore

Self-triggerd TMS -
. 44
. 2014 11
21

T™MS

. 44
.2014 11 20

Nozaki D, Yokoi A, Kimura T, Hirashima M,
Orban de-Xivry JJ. Artificial manipulation of
human motor memories using noninvasive
brain stimulation. Society for Neuroscience
2014. 18™ November 2014. Washington DC
(USA).

Nozaki D, Yokoi A, Kimura T, Hirashima M,
Orban de-Xivry JJ. Artificial manipulation of
human motor memories. Translational and
Computational Motor Control 2014. 14"
November 2014. Washington DC (USA).

Orban de-Xivry JJ.
. 8  Motor Control . 2014
8 9

. 8 Motor
Control . 2014 8 8

Kimura T, Hidaka I, Kadota H, Hirashima M,
Nozaki D. Stimulation of multiple adjacent
points of the human brain using a novel
robotized TMS system. Annual meeting of
Society for Neuroscience. 13" December
2013. San Diego (USA)

2013. 2013 9 21

T™MS
2013. 2013 9.
20
T™MS
7  Motor Control .2013 9

Kimura T, Hidaka I, Kadota H, Hirashima M,
Nozaki D. A novel robotized TMS system
enabling the stimulation of multiple adjacent
points of the human brain. The 23rd Annual
Meeting Society for the Neural Control of
Movement. 17" April 2013. San Juan
(Puerto Rico)

o
o
()
KIMURA TAKAHIRO
50632254
@
€)



