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Neural basis of body cognition change contributing to gait improvement
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Herein, we examined, for the first time, the relationship between individual
adaptability during walking and cognitive functions. The results revealed a correlation between the
ability to mentally rotate body part images during a mental rotation (MR) task—a well-known
cognitive assessment—and the ability to adapt to unfamiliar walking environments. Subsequently, we
focused on the posterior parietal cortex (PPC)—which is commonly activated during adaptive learning
on walking and MR tasks—and investigated the functional role of the PPC in the adaptive learning
process associated with walking. In conclusion, PPC plays an essential role in reducing the
variability of force control in the lower limbs during walking.



posterior parietal cortex: PPC
Hinton et al., 2019

mental rotation: MR
Nico et al., 2004; Scandola etal., 2019

MR Hamada et al., 2018

1 MR response time: RT
2 MR
PPC transcranial direct current
stimulation: tDCS PPC
1 1 31 MR
45° 8 1
RT RT RT
ART
135° 180° 225° ART | — AHRADER ‘
0° 45° 315°
ART 0
ART
ART
1
3 31 2
2 5
1
symmetry index
Sl Yokoyama et al., 2018
Sl
180°
200
| =AmRE0ES |
ART
E1 RREEG
2 2 1 32 tDCS
2 mA PPC
PPC 2
2 2
0.5 m/s 2
tDCS 10
0.5 m/s 1.5 m/s 15
tDCS 0.5m/s



ARTZEAEEE

50

PPC
X X

(=35
S BEERRD
3cm¥Hal

ART

ARTZEA{LE

20 40 60 80 100

HITOPERES (%)

BRE-ZAHES

r=0.548
p=0002
[ ]

A e
o;...l.'

20 40 60 80 100

HITOFEEEN (%)

ARTZEEE

ARTZE{LE

50

nemE electrode_cuments. z
- —

[&iE
S EEERED
3cmoHE|

518
B

(SimNIBS ZRWTEZalL—323 2% LIEHER)

E2 tDCSORIBFH

ART

»
.., %,
*
+0 %%,

20 40 gO 80 100

HITOEEEEN (%)

20 40 60 80 100

HITOFEEEN (%)

ARTZE b3

ARTZ k3R

20 40 60 80

100

20 40 60 80

HITNHEEEREN (%)

B3 HARTELELFHTOZERNEOEE

100



PPC

4
tDCS
PPC 4 PPC
PPC
R—25A B B H1TH
« * p<oos
045 ® PPC{RE & 045
0.40 m ouhO— LB 0.40
0.35 0.35
0.30 0.30
o
0.25 ¥ 025
[
0.20 020
0.15 0.15
0.10 0.10
0.05 0.05
0.00 0.00
Al Fo i) WEBERS EEERG | DR EEER | DB IS (RAES R
=1

H4 PPCIEEHLOVFO—ILEOTEHRE

Nico D, Daprati E, Rigal F, Parsons L, Sirigu A. Left and right hand recognition in upper
limb amputees. Brain. 2004; 127: 120-132.

Scandola M, Dodoni L, Lazzeri G, et al. Neurocognitive Benefits of Physiotherapy for
Spinal Cord Injury. J Neurotrauma. 2019; 36(12): 2028-2035.

Hinton DC, Thiel A, Soucy JP, Bouyer L, Paquette C. Adjusting gait step-by-step: Brain
activation during split-belt treadmill walking. Neuroimage. 2019; 202: 116095.
Hamada H, Matsuzawa D, Sutoh C, et al. Comparison of brain activity between motor
imagery and mental rotation of the hand tasks: a functional magnetic resonance imaging
study. Brain Imaging Behav. 2018; 12(6): 1596-1606.

Yokoyama H, Sato K, Ogawa T, Yamamoto S, Nakazawa K, Kawashima N.
Characteristics of the gait adaptation process due to split-belt treadmill walking under
a wide range of right-left speed ratios in humans. PLoS One. 2018; 13(4): €0194875.



30
2021
503-512
DOI
Ito Tomotaka Kamiue Masanori Hosokawa Takayuki Kimura Daisuke Tsubahara Akio 16
2022

Individual differences in processing ability to transform visual stimuli during the mental
rotation task are closely related to individual motor adaptation ability
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