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Abstract—In the FY2018, we established 1) slow dynamics in
the adaptation to tendon-transfer surgery 2) understanding of
developmental adaptation in the human cerebrocerebellar loop
(slow dynamics), and development of new fMRI decoding
method, and 3) State prediction in the cerebro-cerebellum and
Sfully-digitized evaluation of cerebellar ataxia.
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Table 1. Basic clinicodemographic characteristics of individual patients
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2 28 BilF none CPS/GCS
3 32 LtT FCD I CPs
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6 31 LtT none CPS
7 33 RtT none CPS
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1 N plasia type 1l, HS: hi 1 sclerosis, GCS: generalized convulsive seizure, Lt F/T:
> }\“ —]j— left fronto-temporal, Bil F: bilateral frontal, Lt T: left temporal, Rt T: right temporal
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Figure 4 — Classification accuracies for four types of EEG sensor
configurations. *** p <0.001, ** p <0.01 and * p < 0.05
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Abstract—The implantation of subdural electrode grids over the
fronto-parietal area for the presurgical evaluations of patients
with partial epilepsy offers the rare opportunities to record
neural activities with wide-band ECoG, and apply electrical
stimulation (cortical mapping and connectivity mapping) to
delineate the fronto-parietal network through the SLF IIL
Within the left network, functional differentiation was observed
within the ventral premotor area (BA44 vs. ventral BA6). Within
the right network, we have explored the neural activity for self-
consciousness and sense of agency (SoA). Patients undergoing
resection of the right insula, but not the left insula, for brain
tumor surgery showed dynamic alternation of SoA; immediate
SoA impairment after surgery was followed by gradual
compensation.
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Abstract—Tactile stimuli can decrease the perception of pain.
This mechanism of neural network has been explained by the
gate control theory in the spinal cord. However, noxious stimuli
can decrease the tactile sensation. This “reverse” effect could not
be explained by the classical gate control theory and indicates
that tactile and nociceptive information could affect each other.
In this project, we aimed to find the neural network. We found
that nociceptive neurons locate in the dysgranular area in the
primary somatosensory cortex (S1) of mice. Noxious heat
stimulation suppresses the activity of S1 barrel field. This
indicates that nociceptive input could suppress the tactile
sensation through this network. We also found that the inhibitory
input from the primary motor cortex into S1 had an important
role for sensory information processing in S1. This M1-S1
network might explain the mechanism of tactile input suppress
nociceptive information processing. By combining these findings,
we propose the hypothesis that tactile and nociceptive
information processing would modulate each other through
thalamocortical or cortico-cortical circuits.
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Abstract— We have investigated neuronal plastic changes,
which underlie both functional recovery and pain syndromes
after brain damage, using macaque models. In the studies
reported here, we examined the localization of secreted
phosphoprotein 1 (SPP1), which is suggested to have a role in
dexterous hand movements, in the primary motor cortex (M1) of
the macaque. SPP1 was localized in the cell bodies of pyramidal
neurons, but not outside the cells, indicating that the protein was
not secreted from these neurons. The distribution of SPP1 was
also investigated in macaques whose M1 had been lesioned. We
found that SPP1 was secreted by proliferated microglia in the
lesioned area. Success rates in the small-object-retrieval task
were positively correlated with SPP1 immunoreactivity in the
neurons in the perilesional area. These results indicate that SPP1
has multiple roles in the macaque motor cortex, and it may be a
key protein during recovery of hand movement after brain
damage. We also investigate changes in brain activation
associated with central post-stroke pain (CPSP). Brain imaging
with fMRI showed activation of pain-related brain areas,
including the anterior cingulate cortex (ACC) and posterior
insular cortex (PIC), in animals with behavioral signs of
allodynia. When either ACC or PIC was pharmacologically
inactivated, the signs of tactile allodynia were dampened. Our
results demonstrate a causal relationship between the increased
activity in pain-related cortical regions and the symptoms of
CPSP.

. XTI
MBI D AT 2L N E UL kb 7= MBS RE 3
FETHZEBHD, ZOBIE, M7 & THCHE
EEZTTRIATO) VA T —2 g VO£ L 72
STWD, —HHREZ R E U RMERE S HR o iksE
M2 D3 FE L 72 R S AR Y) 7 mTEER 72 AL N AE U
HRERIRANAELDZ b H D, TIVIMNAEHEIENR &
EEH TR, BED QOL 2 K& <RI DR LT
Vv F—va izl EdT 28R ERD, A2
IXE b &I E RSNV~ 7 YL BT LEY
E LT, BwEBFHEEZOREEEL T TE 1,
IHNETOMET, & RR—HOTF LIZLINTE 2N,

RHE & NE L0 Sim TR 5 DEE] ORIEN,

HEZDO U B VIIIC L > TRET 2 Z 2502
L72[1]. & B2 U e U FIHRIC X 2 @R RIE O 5
& LT, Kbz RO & E T 5 RIS E O£t
WD EEMPILTZ[2] & DITH—UEE I 5 2 5R
2 KD RERZ BRRIC TR 572010, A o if %

LT d 0 EBNH BB BRI D RE T OWN %
(A &S DM AE VT LV B ST L7 [3].

. By

FLEIE, AWFZEIEHE 208 U T, M GH% OBRERIE <
IR DT 5\ & D APk OFERE M O IE OO rTHR 2 b,
ERGNCTLZEEZAME LTS, SEEITI~YD 7
PR REBBHR R OMRERE 2 b 72 530 1 iR
& BRI H 1 £ oD i 75 T B2 A0 O 1 IS & D TR B A8
BIZBT 28T R A e 157,

. BFZERk S

AAEE D BAR AR 2 LLTFIZ 2 %60, 22z
4 5.
A F— K IEBER G5 D SPPL 5 N2 BH] DL

FLEIX 2 E TOMIE T, Secreted phosphoprotein 1
(SPP1, %4 osteopontin) & FEIEAL 2 38 s 1 DR BN~ H
7 BV R B B S D AR LS A7 AE 3 2 BB AR B I A
RO Z &, ZORMEETIFICH T 5HBULT
v bR 7L b EREOTEMEMEWE R TIX
RonenZ EEH LN LTZ[4,5], AR TR, <0
7 WV EEFRERMALIC 1T S SPPL & LN T D E %
MDHE Bkl LT, SPPL ¥ v /X0 D A%, SafEii
BACZOFIEEANTHR, EH~D 7 P LOE—k
HEEEF CIX, SPPL & /37 (3R B M e o A {4
PIZBRR LT /=, SPP1 (% Secreted phosphoprotein 1 ™
AN RTHEY | 2% < OMIAFEIZ BV TSN 3% S
nNHZENMBENTWD, —F, ITFEOHZE THRNIZ
WMELMD SPP1 & —HOMMEFE TIZH 6D Z &2
LTI o> T\ D, BEFREMMIAICI T 5 SPPL (5
FNEITH L Z ENALNNI -T2, EFEMELS IO
M/ NE~—h—F T BRI W25 . SPPL
EI Fa FUTHEICHFEL TS EB X b,

B UOEENEFE G 4121%, SPPL O3B G E I
BWTHIETAI 7027 Y TIZBWTALNRE, 371
TV T IS SPPL & X7 DKL ~D 5 WD TR
Nz, ThbbIrzal Y 7ICBIT5H SPPL (345 WAl T
boHLEEZLND, —J7, HEEREFEOREEFERMEIC
B D SPPL ¥ X7 OFEBLUTHEMEL I —EPEIZED L,
UNE D T —3 g Ul L0 iR EEh R RE o a8 A3 A
U5 E% 3 » HOR R TIZHO LR LT, fEiksE
DOFEBERITE OFEFE & 18458 PH O F B B B i ic 81 5
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Fig. 2. Brain activity changes associated with tactile allodynia. A, B, Brain
activity associated with mechanical stimulation to the contra-lesional hand (or
the corresponding hand before the lesion) compared with that during
mechanical stimulation to the ipsi-lesional hand during the pre-lesion (A) and
post-lesion (B) periods. ACC, anterior cingulate cortex; Am, amygdala; LIP,
lateral intraparietal; MC, primary motor cortex; PGa, anterior subdivisions of
the angular gyrus; PIC, posterior insular cortex; SC, primary somatosensory
cortex; TPO, temporo-parieto-occipital junction.

Fig. 1. SPP1 production in the primary motor cortex (M1) of the intact
macaque. (A, B) Low-magnification photomicrographs of a Nissl-stained

section (A) and the adjacent section stained immunochistochemically with V. b iz
monoclonal anti-SPP1 antibody (B). SPP1 immunoreactivity was observed o o 5
mainly in large pyramid-shaped cells (30 to 50 pm in diameter) of layer V RGO B E BRI D SPPL Z L2807

heads). (C) Control section incubated with antibod bsorbed with ; ol ~
PP nospecfic signling s 0bseved. Sale bars - 200 o s RS
BRI A 5 = X DARINCE L C IR B (A2 0l

TN ML % | LAk K OB FR ik %
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Z v FRANDEBRIZESNWZ, FHyF U —_— 2D
LA« BATET NVOWEEIT- T2,

EENLEBAHNZ B W TIIRERD 7 ¢ — R 7 il
TN Z AR AN LB/ & R i E R S 2 L —
X & AW TR L L=, FICAMELIC R L, BRI &
Mz 52 ETe FOFERERIELLIZI2b—T 3
VRERES T, KA ETOEREET VLT D
oD DFERREITV, R - BIERE - EARRICRT 5
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Abstract—Body consciousness such as sense of agency and
sense of ownership is generated in real time based on the body
representation in brain. This process can be called “fast
dynamics.” On the other hand, the body representation is
created, updated and transformed through perceptional and
motion experience, which can be called “slow dynamics.” In this
group, these dynamics on the process creating and updating body
representation in brain related to body consciousness are
investigated and modelled mathematically.
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B E RS H AR 7 E O IRERIE, IMNE R
RKBUZ TS = FERFH TAIM S 45 (Fast dynamics). — 7,
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TS, AR 5H(Slow dynamics). HFZEIAH BO1 Tl
ZOHREFRIZEET D MN T EERBL DR - THO XA
T ADETNMLELT.
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1. WFZERk S

AAEE D BARIBCR OB 2 LU IZRE .

A GIEEFHDLE T 7L

WFIEAREF OEM GER) O NA—71%, A0l BI04
KT N—7 LN, EB R REOE I T DR L
PR AR A TR T. ZORER, D OBREE A2 FlE T & e

WA, HEEOBIMORENES TH DM, T CIIHE
UWEIEINE 2 5815 L 75 A,  HEE DR ICBUk CTh D =
LMotz EHIT, IMRI 2 HWT, HIEMEO #N
B OB 2 e B BN A 1 = X L DEN B i~ B HFSE
D TND [1]. EHIT, FEREHROERITHE S M
HIRFRHREEOERICBI L, virtual reality (VR)% VT
P2 ZORER, VR ICBW CHEEIARERMAELITH
ZEXy, EE3EEREENELEZ ERERIER,
3. &6, AR EIZER L, HEEMREMANEIR
FHEHOBERE OBURIEICOWTHTHE L. R LY
IRORFRRE, BB K Z IR U 2 REO SN B (R 3
HOBENERTHZ Eaox L[4, 5].

BB, BEZV—71%, BB EGERRE O EB) 3 AR
DEETENC 5 2 D BETRT2. N R TR s v
—Ray hu—)Vip BRI R A 2T D5, EE A
JEDZEACH S D S DEAL Z i~ 7 [6].

WFEor g ORE R TR) 1, T ETEDT
T IEB AR - FIRREEROFEE T VICE ST, 17
RINDEBEFRITOWTHEEE L T A0l 5K 71—,
HiIE 7 v—>", BOl IS —7" & s U CRdE L 72[7).
UNETT— g U ADFFEMIZOWTIE A0L 4K
TN—"7, BIRZN—7", A3 AT L—T7 5 L L
THRGEZHED T2, FRIAR RN OB B0 Hich
72 5B LR OB ERICOWCTHBRE OGO
BLENSONT D T [8]. ERimDHFZE L L Tl mirror
descent 35 J2 TN exponentiated gradient descent & XA XD
EHOBOBMRICE R T2 2 LT, A ZHEE L FRED
TN XN LK o THRILFE R Z Ofh oo B R E R
DMET B Z & &R LT [9,10]. Exponentiated gradient
descent & A XD EFLD BHRI T LR < B B E
DR THNTIVHLNTWDA, =8 IcbREU
TN XEIMEATEALZ LA RLIEZANEETHD.

B. GEEB) DB E L

FREFR ORI T REE D MN T ED X 9 I2RB
ENTWDENOHRNRAI R TH D, WG o -
(AbFAesR) 1ZNEE 7 L0 A S RBURBIZ BT T,
A02 BT N —7" & IL[6] T F B O L MK AR R )
ZRRNT L7z [11, 12]. &84 GO AT - 7%
Ve UMM O/ T)) - ANEEEAIRE (Mo
11) DI KHBEE OB OBEEREL), MIEET L TLL
HATEDLZ L 2R L. MAT, & D0/ NkkzM
RSB & RO BRI DR TR CE 52 & b
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o ORI REHEDO IV~ T 4 L Z DR E
SIS 65,

S BT IER B FE A G & FT RS BT R 2 D
Tt MENOFIKEE R & FIKERRZ 72 [13-16].
FHFCIEREAT 2 - C, MR BIR O _EREEENCLE S
TEHE) 7RI & OREMKFEEZ MR L7 [13, 14].
ZORERIE, WEREZONTEILY Y, BHEMEES
ICREM 2N IEEN R BN G N TS 2 2R LTS,
F TG BMATIE IR B A FHA A D D IK L TAET
2 FEUER Y it SR SMTILZBAZE L2 (15, 16]. (4
PERTFIEIHART, I A~y FERMEN - EFIRERRT
HFEENL « ECoG AT IEEN 2 L U 2hRAICFEBIMER <
W cEsZ AR LT
C. G1IEBDGET T/

e OHE (P R) 1E. FEREEIEICR W CE
HNEEN S OFHFERIIA D= X LT TND, HiC,
t hOEFHFHICBIT DT v U AREL T TH 7]
AEDOBRERANT-, TORR, T —< U AFRED
HzF2Bb 53, B EERLEICIE, BRE THER
FEDOBNEELE 2 TWDHZ ERBRENZ, ZHIEE
R 7o B ORI AR I, R T 21T O IHE 7 /L h3
L7 TNDZ EERELTWA[LT].

D. ETAN—X PN INEY F—5

Wroe sy o RO TR) 07 v—71%, U
VBB TOMBAZMEE LT 7 U r— a9 VBSSICH
DA TWD . AREREL, I OENCH T EOHR
W7 4 — Ry 7 O EN ROV —7 BCT U~
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Abstract— To elucidate mechanisms of the body representa-
tion in brain for adaptive motor control, we aim to construct fast
and slow dynamics models by focusing on muscle synergy. We
assume that the alteration of muscle synergy structure reflects
the alteration of the body representation in brain, and we clarify
the contribution of the body representation in brain through
modeling the fast and slow dynamics of synergy structure. In this
year, we verified the proposed postural controller in movable
platform by simulations with musculoskeletal model. And the
simulator was developed to a predictive simulator to contribute
the rehabilitations. In addition, we measured EMG data from
rats walking on a split-belt treadmill by their hindlimbs to verify
our proposed fast and slow dynamics models in locomotion.
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Abstract—In order to approach the mechanism of dysfunction
due to neural ataxia and effective rehabilitation, this group
studies the functional role of synergy and control system of
patients with neural ataxia. This year, we analyzed synergy of
stroke pattens during tasks in Fugl-Meyer Analysis (FMA), and
analyzed the synergy of walking rats with cerebellar stroke. As a
result, merging rate of synergies during the FMA tasks reflected
the severity of stroke. This relationship could be found with 9
tasks selected from 37 FMA tasks. By the effect of cerebellar
stroke in walking rats, the temporal coordination of limb rotation
changed while intersegmental coordination remained.
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Fig. 1. A: Standard synergies. Each color shows one trial of healthy subject,
and synergies with similar patterns are gathered in one circle as one standard
synergy. B: merging rate of each subject. Each point shows the merging rate
of stroke patients with FMA score. Black line is the linear regression line. 1:
regression coefficient and p: significance of the incline.
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Fig. 2. Selection of FMA Tasks. A: task index with importance. The numbers
in the table are the task index summarized with importance. Numbers over
the table indicate the importance, and right numbers shows the number of
tasks those categorized in each task-sets. B1: linear regression result of the
merging rate and B2 the P-value of the significance of the incline of the linear
regression.
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Fig. 3. Synergy analysis of walking rat with cerebellar stroke. A: Experei-
mental system. Rats walked bipedally on a treadmill and their motion were
measured using motion capturing system. B1,B2: Results of the synergy
analysis of segmental motion. B1: intersegmental coordination. B2: temporal
coordination.
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Abstract— this research proposal studies on the body image of
a human, which can be obtained through the relation between
image of the body in the vision and output from proprioceptive
receptors of the muscles. We use a muscular-skeletal humanoid
robot and brain-like neuron model to construct the system.
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Fig. 1. Muscular-skeletal humanoid upper-body. (The robot is
equipped with 28 artificial pneumatic muscles and 1 spring. It has
shoulder, elbow, an wrist joints, and a 1 DOF hand. The muscular
structure is similar to that of a human.)
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x(t+1)= Ax()+ Bul(t) +C,

x(t+1) = A,x(0) + B,u(t) + C,

Fig. 2. A neural network for learning the forward dynamics of
the muscular-skeletal humanoid upper-body. It has a restricted
linear unit (ReLU) as activation function of the middle layers. The
ReLU enable to pick the activated unit at the time, and derive
linear state equation.
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Abstract— This paper proposes a measurement of grasping
strategy by healthy volunteers with artificially-disabled hand to
substitute measurement of patients with disabilities in hand
function to model such patients grasps for product design. As a
first step of this research, we focused on limitation of the thumb
and observed grasping strategy change when fixing the thumb
joints range of motion using a taping technique. Different
grasping styles and some typical contact regions were observed
for the artificially-disabled hand.
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(a)Artificial limitation by taping(left), by resin orthosis(center), and by cloth
orthosis(right)
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Fig.1 Comparison of range of motion of the thumb joints among
different artificial-limitation
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Abstract—The purpose of this study was to clarify the effect
of repetitive kinesthetic illusion induced by visual stimulation
therapy with conventional therapeutic exercise on the brain
network function, which is defined as the functional connectivity
associated with motor function, as revealed by the analysis of
blood-oxygen-level-dependent signals measured on functional
magnetic resonance imaging. Fifteen healthy adults and 11
patients with stroke participated in this study. The patients’
upper extremities were severely paralyzed in the chronic phase
after stroke. The results demonstrate that functional connectivity
between the dorsal premotor cortex in the unaffected hemisphere
and the ipsilateral primary motor cortex and superior parietal
lobule significantly changed in the patients after intervention,
accompanied by improvement of motor function. Further
controlled trials are needed; however, the present results indicate
that our novel approach may improve motor function in patients
with severe paralysis after stroke, accompanied by functional
improvement of brain networks.

L 13U

Box DRFFED RS & LT B 2R 14 0D B RS ) JpsE
ZETHEETIE, SURSHEGE L & o il ot ZE D 52
B Lo, NESHBEZIL U & L=k ChEE
AT D, WET VYNV NT T NS T T 40D K DIRRR
HEBBF 217725 &, HOEiEER KO LEEICHEE D T
ITREDM R S 2 E B, (EBNERERRE O[B4
WD IMBERE LI BT 2498 & LT, UT4F, HERERURE
AL E %L (IMRI) % AW T, BMERALIE @ blood
oxygenation level dependent (BOLD) 155 ™D #HBAME % 1
REMRES (FC) & L TRNT LIcmE DL NS, L
LIS OBFZEIR, 2R IIER O IR R E i B i
REDRIE B FE D I O\ Tl DR MN 5 5.

S CIIANR 5 o BE E CAE A R ER T S K OMEMAIN
IZBIT D FC OIS NEp Y, BEERIFEHV[1]. fiRa
PEHPER T, —UGEEE (M1) WO T 5 &,
A M1 Rl FC MERRZRRIREEL W R T LTS 2
EDNTRENT[2]. BN BB MEIE G O fENTIZ W
T, — MRS (S1) ZHi& Lz FC OIERFR
PEZ R T HEAE S EEEREEIN T S MBI L TV D Z &R S
A, S1 7B D FC MIEEH#% OFERERE S 234 2 B3
IR~ —H—Th D LRI TV LHEDN & DH[3].

Tor i, EHEMATRMESSE (22T TEE] LT
W oA & L THWS LD Fugl-Meyer
assessment (FMA) @ FEGEBREEERHM (66 AR 23
20 SARMOBDOE NS Z LT D] K LT, HEH
EEo H CiEENEET  (kinesthetic illusion induced by visual

UNBE YT —3 g U EFRHEE

stimulation: KINVIS) ZJ5H L7277 v —FOH %
FRFE L C& 7=, KINVIS &%, PURZANES) L TV DT
ERTEANTH LT, BFFIC L T DR 2B N T
FEINDHCONUENER L TWVD LD REENRET
HLHHEEZOZ L ThD. ZOHELIRIICENR L
LT NE SIS LT 2T AL, KiNvis™ & BER, =
DY AT LW RERRE, S OICBEENES LT
VBB XD RSN & E i d S
KRN E ST k% KiNvis JBEE WD .
KINVIS HHZ XA 22 IS B 23 = U [4], — RGEBE)E
DORBEMENERT H[5,6]. SHIT, MoK EMHAED
5L T EHITFOREMENEVIREEZ R IE S
[7]. F7=, WBRE DS ERERE KINVIS 2 KB L T\ 5 &,
) E AR A A U W EBAEB N Z 5[8]. 20k D
2 KINVIS OFFEIEB)H 1R IR < BT 5 Z & 03
BN THY, BEOT7 4 —T YT 4 9] T,
KINVIS % KBk L 7= & 2B\ CRIFFAI S E B RE N A
b3 252 #8868 UT-, AWFIETIE, KiNvis JFEZ KT
% Z L TR B OREE S EESEE N SGE L, £
O & L R —EBIFEETR L OV KINVIS (2B 5 i
BRI OFRBIME N LT D &0 D IEERED AL N B B &
DA E T

1. BMY
AR BHIIL, KiNvis #iEEZXKE L CEAT S Z
LIZE T D HERE~ DB LZA LN T HZ LT
H5H. T ZChkERE & 1%, fMRI TEHIEH 5 BOLD &
BOMNTIZ X D FC ZEtE L+ 5.

M1 AFZE Ak R

®RIL, B O EEEE A B U728 GRIER
6 & HNRRE) ORMZER B 11 4 & L7z, EEhgREIT,
FHROMER R EHIITREZ MRS R L~ L Th
STz, AL T KiNvis L & ko EEREZ 10 H
M%EHE L, &I AR O/Fi% CHEBFERERA & MRI
FHA % Sk L 7=
A. KiNvis BRI IC 55175 FC DZE

MRI ZIIZIE 1.5T O MRI A ¥ % F—%fH L7z, Tl
TRAR MR XL 2 RN O M g & BAS L RiLER I EH L
7=. fMRIFHAICIE, #ERFEICBHIB L 2R L H I
L, /v 4o boa— .- na—7T5F—iEl
X VIR L=, MRl 7 — ¥ OFLER OIS



w
(=]

Healthy group (n = 15) Patient (n = 11) Z]sog(t))()re g (Effect size = 0.65)
Before intervention After intervention S
Left Right Affected Unaffected §Affected Unaffected ‘5 25 1
5 p = 0.003
- | |
ROI ROI & 20 ~
i 2
o
o 15
o
"]
‘' M1 H
T 10 A
c
2
SPL 5 s
= = 5]
z =60 i z=60 £
ROI: Right PMd (-30, -4, 58) ROI: Uninvolved PMd (-30, -4, 58) § .
000 e Before After

Voxel threshold: p < 0.01 (False discovery rate corrected)
Cluster threshold: p < 0.05 (False discovery rate corrected)
Fig. 1: FC in healthy group and patient with stroke

MATLAB (MathWorks Inc., MA, USA) T CONN
toolbox [10] ZfEFI L, U7 T4 ALK, ATAARHZA
U UHIIE, MNIEWERA~OZH, gk (FWHM:
Tmm) , N2 RNRAT7 4K Y7 (0.01~0.08 Hz) %
172 o7, AAPEERBEORE T —21%, EFRRRE
AR L, REERZ AN U=, BORE
i (ROI) @ BOLD {5 548 & REEOFEBE 2 & 2 5L %
PRIRT D 7017, seed XA 7 /LD FC AT 4T~ 7.
R EEGER L OV KINVIS [ZBED & 5 20 EiTo
ROI Z & EDOWE S HIZRE L, £ 6mm OEKIE
seed & L7-. FHPEREX Fisher Z BHC L > TH 7 A4y
OMICEH L, 7T AZYA ZXN20 R 7 BALED
EALEBRFR LT,

Fig. 1 IZfFNTRE SR O—E 2R3, SRIOBFEFETIT,
I ANBINTFERE R O AGES T (PMd) ([ZE%E L
72ROl L AEICHEBED®H D 7 7 A X B Sz o
7-. D ROI THREIEETH-7-. FIUTK LTI A%
%, FEHEEEKPMd E A EICHBET ARy hU—2 &
L ClEMAlo> FEATE/NEE (SPL) B LY M1 Ak &=,
B. KiNvis S5 121617 5 EEBIEREDZ L

AN, FMA ERGESERERHEII A EICdEL, F
SEOREREE R L. (Fig.2) . £72, Kz~
AT Nh#E Lz, AR oBEFEOEIKEE L ~ LT,
TERDIEFN T Z S LTV A STEROER L » EETH
5. ORI, Bax BB LT E—ZVHKIC
& B IR 2 Wy FRR Y, AR T £ 0D ER R TE B PR HR
FIWCRDT 4 T % RIET A erER b 0, BEIEFNC
HARARN e R RELCE DO RN H D = L BRIBT 5.

IV. BP0z
AWFZETIL, ZETHEE OMEREIZ X5 KiNvis &
1% &EEREOIHAR R A, FC fiTIC Xk » THREL7-.
RailE, EERERENSE L, Fh & W T L TR —EE)
FEREFS KOV KINVIS (2B 2 MM aEis i O FHEAVE N L9
LHEVNIHLOTHoT. FERIL, Fox OFHRN AL

Intervention

Fig. 2: Change in motor function
of patients with stroke

I X0 IEESRE S K E L, ENUCHE-> T FC & kLT,
oz DNEFEEE 2 W ET A0 DT o —F TR &
BN FR y BT —7 ZIALNNCT B 72010, 5% ITER
B SRR AN ETH S,

REFERENCES

[1] ND. Bruyn, S. Meyer, SS. Kessner, B. Essers, B. Cheng, G. Thomalla, A.
Peecters, S. Sunaert, T. Duprez, V. Thijs, H. Feys, K. Alaerts, G.
Verheyden, “Functional network connectivity is altered in patients with
upper limb somatosensory impairments in the acute phase post stroke: A
cross-sectional study”, PLOS ONE. 2018, 13(10): €0205693

[2] Y.Zhang, KS. Li, YZ. Ning, CH. Fu, HW. Liu, X. Han, FY. Cui, Y. Ren,
YH. Zou, “Altered structural and functional connectivity between the
bilateral primary motor cortex in unilateral subcortical stroke: A
multimodal magnetic resonance imaging study”, Medicine. 2016,
95(31): e4534

[3] I Frias, F. Starrs, T. Gisiger, J. Minuk, A. Thiel, C. Paquette,
“Interhemispheric connectivity of primary sensory cortex is associated
with motor impairment after stroke”, Sci Rep, 2018, 8(1): 12601

[4] F. Kaneko, C. Blanchard, N. Lebar, B. Nazarian, A. Kavounoudias, P.
Romaiguere, “Brain regions associated to a kinesthetic illusion evoked
by watching a video of one’s own moving hand,” PLOS ONE,
2015, 10(8): e0131970

[5] F. Kaneko, T. Yasojima, T. Kizuka, “Kinesthetic illusory feeling
induced by a finger movement movie effects on corticomotor
excitability”, Neuroscience, 2007, 149: 976-984

[6] T. Aoyama, F. Kaneko, T. Hayami, E. Shibata, “The effects of
kinesthetic illusory sensation indused by a visual stimulus on the
corticomotor excitability of the leg muscles”, Neurosci Letters, 2012,
514: 106-109

[71 F. Kaneko, R. Takahashi, E. Shibata, Y. Itaguchi, “Kinesthetic illusion
induced by pairing of visual and peripheral nerve stimulation causes
sustained enhancement of corticospinal tract excitability Spinal Cord
Plasticity”, Motor Control Society for Neuroscience 2016 Annual
Meeting. San Diego. 2016

[8] F.Kaneko, Y. Itaguchi, E. Shibata, K. Okuyama, “Exposure to a unique
visual stimulus with kinesthetic sensation results in synchronized
reciprocally induced spontaneous muscular recruitment,” The XXVI
Congress of the international society of biomechanics. Brisbane, 2017.

[9] F. Kaneko, T. Inada, N. Matsuda, E. Shibata, S. Koyama, “Acute Effect
of Visually Induced Kinesthetic Illusion in Patients with Stroke: A
Preliminary Report”, International Journal of Neurorehabilitation, 2016,
3:212

[10] S. Whitfield-Gabrieli and A. Nieto-Castanon, “Conn: a functional
connectivity toolbox for correlated and anticorrelated brain networks,”
Brain Connect, 2012, 2, pp.125-141.



C03-4 Wi72IE B OMFFE R s

[ B

ez, ex B, BRE SGE

JiE A PR AR R PRI Y N Y T — 3 g VR LR
ORI E RSB ) e Y T—v g LR
R ER E R IR P U e Y T — g R

Abstract—AHFIRO HEIX, HEMHES RAT HAOBMRITHEIL T
5z, BEREOEL(COG)E REFN(COP)DENE 25, B
BINT ABRBEOZENEEZEAR T THD, KRR
TIRINETIZAT v TEMERICERICEESHT & KX /15
EFRWERT v TEIEFROHAN S, COG & COP D X BEZE
DEHSOELBICESSEEMEL. BRX 7 —1 OHEER
WDOWTRL, EHIZ COP DEFHBZDIBIEMEEZ H HBEN
AT WEEEEZRLTERE, RERIX, ZhETIKEDN
FELEREOHEBERIZESE, KFBERBLIONA—F
VURBEICBIAHITHOELOXEE L TOHEEROK
HNEEBLE, Z—ROBBRIZBWTIX, KHBEICE
WT, COP PRFALVBHBLTRESEHCILETIYE
VWIEREET COG DHIFZLT O @M, ~—F Y RBE T,
COP DEI FHHEIFPLRXOKREWVERARDH D L DD, /NRIHHBHIT
NE— % B U THEESFRIIEL . COG DFEEIFES
BIENTOIEAPEEEINE, E5HIZ COG BEZERER
L LE-EERRSHEERE L. COG DFEED COP-COG FEEE,
BLRHZFEERT, COP-COG HH—&KHFED 3 SOEFKIZ L > TH
ZEREHHINDZ ENRENTE QERE : 0.76) ,

L [ZL®IZ

i 25 RO KB S BT, & D\ T O IEBREE I
BT, TR FEAEEESR) (ADL) ORIz, ~NT v
AEBENRKE L HE L TWAZ ENHRESHL TS
(1,2)s /N7 2 ABETTORE T —RPNIER A 7 — & H
WTATOILD 2 EMBND, REIZRRIEREE & LT,
BEAR CIXEOEEH DN LAV LR TWD, KGO
AN T, BEEZHIET 2 X EICE# L T 5
R AZE U TREIND, fEIALIZ B W TI RO
(Center of pressure: COP) O#Eh X (X (A .L» (Center of
gravity: COG) OE)E Z KBS 25 Z L RHMHI TR,
HLEBHE CIEZ OB E O KN EFEEL L TR T o A
BEOFHICHNTWD, LosL—J, B{ERECIZ COG
& COP DEFNIRE LSBT D720, NTUAGED
HEIZITE &N 2NELE 5 2 DAL 5 K0 7o dkiE s H
WH AL, BEIR CEBIFIZREIESMT O D Z L1370,
INETICHE AL, AT v THHERFO H{KE.L (Center
of gravity: COG) & & EH.[» (Center of pressure: COP)
DONLERIRD, BRR A — & W THRIE LT NT A
RS EHRIT 22 LR L. FOREICEY LA TX
72 Fio., COG X COP O L, By 3T o AHl{E
DIED—> L LTHLNTNDED, ZHETORYH
BT, COG DR COG & COP DAL EBIfRIC
FoTHEENTWVWDZ LA RLTET,

ARBFZEICBNTIL, SHICRFEED, 2 ETICTHS
T L CE M OF B R % J8ic. COG DA TH
DOFHIANZDOUVNT, COP DZEE) & O BHRM: 2l iR 2 5
Jitg U7=,

. 5/

AMFFROBENE, ZHETIHER L TE 2T o R
REDFEM OM LR OB IS & | BITRHICE LA
REIZZHE S DA O TR 2179 2 & T

%,

1. WFZER% 3

A. HBITIZH17 5 COP-COG BIt%

%%E) FTOARLTRLy RILETHTRRE/R /S
—F UV PREE 104, MINKTREE 18 44, R A 8
HEXRE LTz,

7)) EWRICENMEMENTEE®E Kinematracer B L N7 +—
A7 L—hEMH L, BTHOREE =RociH % R
FIZAT S 2 & T, T OEMLE & R EALE O BRI
5 COG DIRPEIZ COP DFEFN ED X HITHEL T D
AT 2% 2 & il de, BEOEW BT, (Ko 1 06
ATZAE Lie~—d —, (B E O LEE R Uiz, ST
% 20 M OFeEkE 1T 72,

HEFRE L LCiE, A7 v 7H O C0G DI RKHER &L
NCOP D2 AT A fEEE L LT R &R LT,
JEE TR0 & LD OB O FE45y DfasHilE o S5 (COP-COG PR
HfE) . COG & COP ZNEHN DA, COG & COP D S5 d—
B, COP OfRME, HHISCRR R (K1) . EhEho
BT 7N —7Z LR L, iR 2T 7, 72
B, HEEOEEIZIX Steel -Dwass BREZX AW, &5
12, COG DIEEN ED L I IZENENDR T DL
JANERET S0, EREST AT, AT v
U A R ¥ (HIE  P<0.10 TBAN, P=0.05 THE)
(2 KD EBORIR A i L 7=,

L]

At cop-
COGHER#

7 cocm

El
COP-COGHAH—#=E
(EEDOFFS—HEK)

5]

Fig. 1 B L7-foiEE



COPEE COGEE
160 24

120

80

40

-1 =% ViR NER s N=F2 IR Pt

COP-COGEE# COP#I&
20 30

13 et V0% ] pRES e At V0% ] pRES
B R COP-COG #a—¥F
04 — 105%

03

02

01

0 13 =% Ui P

3 =%V IR AN

Fig. 2 HEHRMED 7L — 7 Tk

FE L E82) COPHEE, COG MESE, COP-COG FEEfE. CoP
YRR, COP-COG JiIm—Be#, HMHSCREREM D 7 —7
M (R, S—F 2 Y UIRBE. MG Dk
DFERZ 2 17T, ZDHE, COP-COG ATl
Wi U COMMKRRBE CH B LR ZRO, o, B
I BRI = o ) IR RE TR B R R A R 7,
AEAREZE SR> T2 h3, COP ORI/ MK IFEE T
JER O Z 7B, COPEEE, COG L [T \—F 2
AR IR T 27807, SRR & LTk, Kk
FH TR FEED LR OO, COP M Ak v
HHE L TRE<EI<K Z & TCoc ol 217> TH D,
B E IR W T RIIZ A 5315 wide—based DHAT
RE—UHRMLTWAbDEEZ BN, —T7. 73—
XV PRBE T, COP D&)< HhPHILRoR0K X\ Ve )
BB HDD, INANFHITNE — % L CHISCRE
FERTIZE < . COG DL TR < PR TW D EHF DA 5
iz,

S BT COGHEAERAES R, Fid b B AMrEH L
L7-ERYROT &2 LTz, AT v 7T A Xk (K
%) T K DEERIR A LN L= & Z A, COP-COG fhf,
AR SFFRER] . COP-COG J5 1A —BeR AN IR Sz, el
IR, AEHEREREREL, t % Tablel \Z/R9, ZODFE
TIVOPREFREIL 0. 76 & HEH BAF 2 Y TiEE » 235
Sz, FHMEE EREO 7 v v F &K 31TRT,
ARFHIBW TR, A7 v 7EEE S T TE 2
COG I JE & COP D24 & D BILRIME D FREt 2 H3 T T DfEt
IR, AT OMITT D 006 DIESHHEEE & COP D%E) &
TRYHREEME & ORISR E R Lz, COG DANEEEE A COP &
COG DALEEARICERS EBIND I LEBETDH L

(3) . TOFTFIVITELOEENEE & Z DLIE
Ph. Do TERFRICE B SN D 2 & A BRI LT
WD ERIRTE 5,

30
o
ol 24 °
§ o
% 18 o o
§ 0080 @Do 00
12 0°
o © 02
6
0
0 6 12 18 24 30
COGHEEEIE
Fig. 3 FHIE L EREO T2 > b
BE piE
ETIL GRE EERE B t{E (Prob>|t])
(B 6837 8.56 0.00 7.99 <.0001*
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