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Approaches toward modulating motor ability utilizing convenient and non-invasive
neuromodulation
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The present study has been performed to test the effect of new
neuromodulation techniques including transcranial static magnetic field stimulation (tSMS) and the
mechanism of motor point stimulation on the neural excitability and motor ability. We found that 1)
tSMS on primary motor cortex (M1) but not premotor cortex impairs the control ability of ballistic
force production. Further, 2) motor point stimulation efficiently and electively activates motor
nerve with less activating la sensory nerve, and motor unit recruitment pattern of was inverse of

the size principle.



(Oliviero et al. 2011)

1-1.

1-1.

20%
30

15

MRI T1

Voxel-based morphometry VBM

MRI




2-1.

H
2-2.
M
(Twitch toque)
1-1
Neuromodulation
=0
e et ERE
) -@- HHEIBHIH
z T = v LM
= #——
g g 1 7‘\ 1
;5 J ] i
I S S S
A A A A A
il f h % #*
) @ @® @
2.
1-2

MRI



H
la a
H
Neuroscience Letters
FAH IR R A RE R

20 ms

o Ty 3 i
A o8]

2-2

o

A onset peak
stim

180 - .
160 | N —y
140 -
120 -

100 -
7 R —

&1 ~o- RAHARERIH

40

20 o= RE Rk

Time to peak (ms)

1-20 21-40 4160 61-80 81-100
Stimulus intensity (mA)

4. Twitch torque



5 5 2 4

Nakagawa Kento Bergquist Austin J. VYamashita Taro Yoshida Takashi Masani Kei 736

Motor point stimulation primarily activates motor nerve 2020

Neuroscience Letters 135246
DOl

10.1016/j .neulet.2020.135246

Fok Kai Lon Kaneko Naotsugu Sasaki Atsushi Nakagawa Kento Nakazawa Kimitaka Masani Kei 14

Motor Point Stimulation in Spinal Paired Associative Stimulation can Facilitate Spinal Cord 2020

Excitability

Frontiers in Human Neuroscience 593806
DOl

10.3389/fnhum.2020.593806

Nakagawa K, Sasaki A, Nakazawa K. 22

Accuracy in Pinch Force Control Can Be Altered by Static Magnetic Field Stimulation Over the 2019

Primary Motor Cortex.

Neuromodulation 871-876
DOl

10.1111/ner.12912

Saito A, Masugi Y, Nakagawa K, Obata H, Nakazawa K. 14

Repeatability of spinal reflexes of lower limb muscles evoked by transcutaneous spinal cord 2019

stimulation

PLoS ONE 0214818
DOl

10.1371/journal .pone.0214818




Nakagawa K., Nakazawa K. 3

Static magnetic field stimulation applied over the cervical spinal cord can decrease 2018
corticospinal excitability in finger muscle

Clinical Neurophysiology Practice 49-53

DOl
10.1016/j .cnp.2018.02.001

3 1 3

Nakagawa K, Fok KL, Masani K.

Different motor unit recruitment pattern between peripheral nerve stimulation and motor point stimulation.

Neuroscience 2019

2019

Nakagawa K, Nakazawa K

Influence of transcranial static magnetic field stimulation over primary motor cortex on pinching force control

Neuroscience 2018

2018

Nakagawa K.

Influence of SMS on motor function and spinal neural circuit excitability

The 1st International Workshop for Static Magnetic Stimulation

2018




Toronto Rehabilitation
Institute




