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Human functional brain imaging experiments have shown that activity in the
ventral midbrain during movement preparation can predict future muscle output. Activation of
neuronal activity by the DREADD improved movement time, muscle output, spinal reflexes, and the
thermal response in monkeys. Intervention with an artificial neural connection system in patients
with chronic spinal cord injury resulted in increased walking speed, increased neural connection
strength between the brain and spinal cord, and expanded the area that can induce walking. We found
that recovery of walking function is accompanied by reorganization of neural circuits connecting the

brain and spinal cord.

DERADD



BEMOBR PRSRZER £ B R

LDADBRSE




2022 TMRI

- BRPBOEDNSHHNEFNCTES
BEfBI51ZAR 25

(JE13)

| Al 481 EEEF {2122

R EIREETES

DREADD
DREADD

{EFECEFNTEIC K DERENDIERA N DBEF
EBEEE SRR Em P S E D

Thermal withdrawal test

2e Vokor coren Saewory cotex
A '
P Ky
I (i . Necie B i
— . |
\
N

o 02 0s
Time from reach onset to grasp
onset

Force

?
g 5

Latency (s)
o

Average trace
Pre (-10-0 min)
DCZ (10-20 min)




BhSHTOWNECH - T,

fit ~EREEHESOME NS, BRESSTHIRERMERT S

s fidd & Bt & DFEE DL

SR AT e al 25H 4R 648
6 ‘JW 4WJW

L € R a4 g

:* Vs /,/ (

@9_ J  BEOSTHREENMEA
sEvsi - W= msses 208 408 6sA
B

s N\




23 18 5 5

Obara K, Kaneshige M, Suzuki M, Yokoyama O, Tazoe T, Nishimura Y 17

Corticospinal interface to restore voluntary control of joint torque in a paralyzed forearm 2023

following spinal cord injury in non-human primates

Frontiers in Neuroscience 1127095
DOl

10.3389/fnins.2023.1127095

Kaneshige M, Obara K, Suzuki M, Tazoe T, Nishimura Y 11

Tuning of motor outputs produced by spinal stimulation during voluntary control of torque 2022

directions in monkeys

eLife 78346
DOl

10.7554/eLife.78346

Umeda T, Isa T, Nishimura Y 119

Temporal dynamics of the sensorimotor convergence underlying voluntary limb movement 2022

Proceedings of the National Academy of Sciences 48
DOl

10.1073/pnas.2208353119

Insausti-Delgado A, Lopez-Larraz E, Nishimura Y, Ziemann U, Ramos-Murguialday A 10

Non-invasive brain-spine interface: Continuous control of trans-spinal magnetic stimulation 2022

using EEG

Frontiers in Bioengineering and Biotechnology 975037

DOl
10.3389/fhioe.2022.975037




Kawai K, Tazoe T, Yanai T, Kanosue K, Nishimura Y 16

Activation of human spinal locomotor circuitry using transvertebral magnetic stimulation 2022

Frontiers in Human Neuroscience 1016064
DOl

10.3389/fnhum.2022.1016064

Suzuki Michiaki, Nishimura Yukio 16

The ventral striatum contributes to the activity of the motor cortex and motor outputs in 2022

monkeys

Frontiers in Systems Neuroscience 979272
DOl

10.3389/fnsys.2022.979272

Usuda N, Sugawara S.K, Fukuyama H, Nakazawa K, Amemiya K, Nishimura Y 183

Quantitative comparison of corticospinal tracts arising from different cortical areas in humans 2022

Neuroscience Research 39-49
DOl

10.1016/j -neures.2022.06.008

Ninomiya T, Nakagawa H, Inoue K, Nishimura Y, Oishi T, Yamashita T, Takada M 256

The dorsal premotor cortex encodes the step-by-step planning processes for goal-directed motor 2022

behavior in humans

Neurolmage 119221
DOl

10.3389/ fncir.2022.847100




Ninomiya T, Nakagawa H, Inoue K, Nishimura Y, Oishi T, Yamashita T, Takada M 16
Origin of Multisynaptic Corticospinal Pathway to Forelimb Segments in Macaques and Its 2022
Reorganization After Spinal Cord Injury
Frontiers in neural circuits 847100
DOl
10.3389/ fncir.2022.847100
Suzuki M, Inoue K, Nakagawa H, Ishida H, Kobayashi K, Isa T, Takada M, Nishimura Y 600(7)
A multisynaptic pathway from the ventral midbrain to spinal motoneurons in monkeys 2022
The Journal of physiology 1731-1752
DOl
10.1113/J3P282429
Suzuki M, Nishimura Y 21
Nucleus accumbens as the motivation center is essential for functional recovery after spinal 2022
cord injury
Journal of Rehabilitation Neurosciences 23-28
DOl
10.24799/jrehabiIneurosci .201115
32(3)
2021
255-262

DOl




Sasada S, Kadowaki S, Tazoe T, Murayama T, Kato K, Nakao Y, Matsumoto H, Nishimura Y, Ugawa Y 1320

Assessment of safety of self-controlled repetitive trans-vertebral magnetic stimulation 2021

Clinical Neurophysiology 3166-3176
DOl

10.1016/j .clinph.2021.09.016

Sawada M, Nishimura Y 172

Role of the nucleus accumbens in functional recovery from spinal cord injury 2021

Neuroscience Research 1-6
DOl

10.1016/j -neures.2021.04.006

Honda Y, Nakamura S, Ogawa K, Yoshino R, Tobler PN, Nishimura Y, Tsutsui KI 171

Changes in beta and high-gamma power in resting-state electrocorticogram induced by repetitive 2021

transcranial magnetic stimulation of primary motor cortex in unanesthetized macaque monkeys

Neuroscience Research 41-48
DOl

10.1016/j -neures.2021.02.002

Sano N, Nakayama Y, Ishida H, Chiken S, Hoshi E, Nambu A, Nishimura Y 164

Cerebellar outputs contribute to spontaneous and movement-related activity in the motor cortex 2021

of monkeys

Neuroscience Research 10-21

DOl
10.1016/j -neures.2020.03.010




Kenji Kato, Yoko Nishihara, Yukio Nishimura

17 1

Stimulus outputs induced by subdural electrodes on the cervical spinal cord in monkeys 2021

Journal of Neural Engineering 160044
DOl

10.1088/1741-2552/ab63a3

Michiaki Suzuki, Kayo Onoe, Masahiro Sawada, Nobuaki Takahashi, Noriyuki Higo, Yumi Murata, 30(5)

Hideo Tsukada, Tadashi Isa, Hirotaka Onoe, Yukio Nishimura

The Ventral Striatum is a Key Node for Functional Recovery of Finger Dexterity After Spinal 2020

Cord Injury in Monkeys

Cerebral Cortex 3259-3270
DOl

10.1093/cercor/bhz307

Kato K, Nishimura Y (D)

Neurotechnology for Bypassing Damaged Neural Pathways 2021

Journal of Aging Science 246
DOl

10.35248/2329-8847.21.9.246

Kato K, Nishimura Y 20(1)

Artificial cortico-muscular connection via neural interface to regain volitional control of 2020

limb movements

Journal of Rehabilitation Neurosciences 1-6

DOl
10.24799/jrehabi Ineurosci .200731




36 6

2020
Clinical Neuroscience 740-742
DOI
275
2020
1271-1274
DOI
38
Non-invasive Neuromodulation 2020
Clinical Neuroscience 80-84

DOl

43 7 29

Nishimura Y

neural interface artificial neural connection

ASENT2023 Annual Meeting Virtual Neurotherapeutics Conference

2022




Kawai K, Tazoe T, Nishimura Y

Stimulus intensity- and location-specific activation of human locomotor circuitry by non-invasive transvertebral magnetic
stimulation

51st annual meeting of the Society for Neuroscience

2022

Tazoe T, Murayama T, Tosaka T, Kaneshige M, Suzuki M, Kikuchi N, Ugawa Y, Nishimura Y

Reorganization of human spinal locomotor circuitry after spinal cord injury

51st annual meeting of the Society for Neuroscience

2022

Nakayama Y, Yokoyama O, Hoshi E, Nishimura Y

Evolving contralateral dominance of hand movements from the caudal cingulate motor area to the primary motor cortex via the
supplementary motor area in monkeys.

51st annual meeting of the Society for Neuroscience

2022

Sugawara S.K, Nakayama Y, Yamamoto T, Hamano H.Y, Fukanaga M, Sadato N, Nishimura Y

The ventral midbrain commonly representing approach and avoidance motivations encodes future force generation

51st annual meeting of the Society for Neuroscience

2022




Usuda N, Sugawara S.K, Fukuyama H, Nakazawa K, Amemiya K, Nishimura Y

Quantitative comparison of corticospinal tracts in humans based on diffusion fiber taractography

51st annual meeting of the Society for Neuroscience

2022

Suzuki M, Kobayashi K, Nishimura Y

Chemogenetic activation of convergent inputs to the spinal motoneurons enhances motor outputs in monkeys

51st annual meeting of the Society for Neuroscience

2022

Obara K, Kaneshige M, Suzuki M, Tazoe T, Nishimura Y

Adaptation to cortico-spinal interface to restore forearm paralysis in spinal cord injury

51st annual meeting of the Society for Neuroscience

2022

2022




16 Motor Control

2022

16 Motor Control

2022

16 Motor Control

2022

16 Motor Control

2022




45

2022

45

2022

45

2022

16 Motor Control

2022




45

2022

45

2022

45

2022

XGBoost

45

2022




Plastic change of locomotor circuits in humans

99

2022

56

2021

80

2021

Usuda N, Sugawara S.K,Hiroyuki F,Nakazawa K,Amemiya K,Nishimura Y

Origin of orticospinal tracts in humans; diffusion weighted imaging study

2021




15 Motor Control

2021

4 2021

2021

Nakayama Y, Sugawara SK,Fukanaga M,Hamano HY,Sadato N, and Nishimura Y

Differential involvement of the dorsal premotor cortex in each stage of conditional visuo-goal behavior in humans

44

2021

Tazoe T, Nishimura Y

Location specific excitation of human spinal locomotor circuitry by transvertebral magnetic stimulation

44

2021




Kawai K, Tazoe T, Kanosue K, Nishimura Y

Activation of human spinal locomotor circuitry using transvertebral magnetic stimulation

44

2021

Obara K, Kaneshige M, Suzuki M,Tazoe T, Nishimura Y

Bypassing spinal lesion via artificial cortico-spinal pathway induces task-related modulations in an ensemble of neurons in
monkey primary motor cortex

44

2021

The primary motor cortex implements internal models of spinal reflex action during voluntary movement

44

2021

Sugawara SK, Usuda N, Fukuyama H, Amemiya K, Nishimura Y

Pre-movement activity in human spinal-cord: Preliminary brain-spinal cord stimulations fMRI study

44

2021




Suzuki M, Nishimura Y

Long-lasting reinforcement in motor task through nucleus accumbens stimulation

44

2021

Top-down control of distributed attention by the supplementary eye field in monkeys

44

2021

Kaneshige M,Obara K, Suzuki M,Tazoe T, Nishimura Y

Boosting motor outputs and inducing cortical adaptation via artificial neural connection

44

2021

Usuda N, Sugawara SK Fukuyama H, Amemiya K, Nakazawa K,Nishimura Y

Quantitative comparison of corticospinal tracts from cerebral cortex in humans

44

2021




(M)

10

2021

2020

Bypassing damaged neural pathways via a neural interface

61

2020

43

2020




Yoshihisa NAKAYAMA, Sho K. SUGAWARA, Masaki FUKUNAGA, Yuki H. HAMANO, Norihiro SADATO, and Nishimura Y

Fronto-parietal activation during planning of goal-directed actions in humans

43

2020

Sho K. SUGAWARA, Yoshihisa NAKAYAMA, Tetsuya YAMAMOTO, Yuki H. HAMANO, Masaki FUKUNAGA, Norihiro SADATO, and Nishimura Y

The functional role of ventral midbrain for motivated motor outputs in humans.

43

2020

https://neural-prosthetics.jp/







