SAFAA=D B[ BV R L] &[T THN) X 4 ] O SR MO BGEE AT > 7285 75 OIS ET B ERRLORE ZBIL T 55

i

SAFRAA=V N2 [ =BV X A [ —E THRAN) X A D e sk ORRE B 2
177255 DM EE BB A OAEIZBIL T

— fMRI % W 720178 —

e Y - Al

ek
prSN

(2013412 H 25 H 52 F4)

ek

HEIA A=D1, —AMA X =V EZAMA A —=D2 b 5. FhRAE, WSETLHEE %

SAMA A=V ELTHEL, [~V X4 & [ETEWY X 4] TOREASMHMED %17\, fMRI
CCMEN G A R L 7. WIS E 21 4T, 22 ) =Y FOMGITAbET, [—EY X4 & [—
ETHENY X L] THEHEFEERCEH2»TEEL BT K5 4 X — DT 3B EITOVENBE I L
7z. AAXA=VFTBEE, [—EY) X 4] CliEE T, SETE R UERE IR & A7 S B i IR
S 572, EEICB,»$THA, [—ETan) X4 ] TEMEIRE IR EEI A 5 > 72 4 A —
UEALAE [V XL O BEERA X — DEROEEIHEN, FEECE»THEAE [ETAEN
V2| OFREHRTHNZE T 2 GB35 Z L 2VRE S .

LI
HEA X =D AFHLST =~V 2 &m L&
HEWERL KL Eh T3,

MBI A A — VIR L 2RSS O, — AFRA
A—=VEHAPEEEM D 1= E AT
T3 LI %54 x—-Y (K1A), “AFA X =2
BEDOITRERDI LI B4 A-VTHS (X
1B).

FEROERGHE TIE, B L 72 H OO )
RIS L, WS 2EHEOIEL T2 2 &
T, BEEDAHRA A =V EHVEHCOES) A
A= VEERUIBREITD T B0,

Ruby? 1%, Z AR £ — 9 OBMGE 4 FI 72558,
HUHTHEE MG GEik A T2 AR L 72,

LA L, ZAFRA A — 2 % HOW 728 ko
W K B IIRIE L O W I3 .

—Ji, ) X LML EEIXERLBRICH B,
PR 2 L ORI A O A KIZ e o
)X AERIZEIST 3V, Lewisld, V) X AHIH

¥o KU KM BE R0/, KA FE ISR bk 4
DB 5 &R L 727,

BATIC B 5 ) X LHEIE, PR S 2 — %
E¥% central pattern generator & WX ALHPAXIZH R
TH5Y. Bk 2T OEBETIE, LT OB
T CHATERA TR 2 0, (KEGHTO b
Ly K IR REE 5. L2 L, L FOF
BTGS2 2R Tk, BEVBRITIIATREETH 5.
ZOZ s, hoMESTEY L X Tk
AR B 5 AATIZH L b o T b & H
2579 LEHNoT, ERPHRTO ) X A%
DOBDHYHIZBEL THRETT 2 Z LB EEE LS.

Sk %3, EBtOBMGESR)ZE H L) A
DENWELT [~ L] & [ETHEN) X
L] TOZAFRA X — 2 % o CiklikeG O E %
Bat L 7z,

1. X% R
MNRIE, HHRAR K214 (BT, k144,

BN SERE N INE ST S S RE Y N
bR ERRE Y ) F = 3 VE


https://core.ac.uk/display/230342944?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

56 Al CHR T E 53855 2014

Fi20-305%) Th 5.

AWEFEE, ALE KR FEO MR R S DOKRD
L, WNBFHEIFAEA YT r—LFaA VRV
ATV, R &R AT L 2.

2. 77 ik

FEIZ, MRIEEENTYEMIZTZAZY -V |

(ISP T B B ENE A R 5 dE & L 7=,

MUYRIZ = AR X — VL LTHET ST R
2REL, WUEOLME B O 5 BfEICAbE T
el O BE A 8 S B e L7z,

B3 % 3R E, 1SR BIC2R g7 [—5E
)X L] E1SHBIC7EIO [—ETHhRWY X 4]
FHlAS DY, BUEFOIRE» S —HHED,

LD DML $#E 2 8fF L L7- (X1B). &t
BEIE, AEE TOXURL, (8] FEE LTHE
BRICIR 281 (X1B-1) & [ 3L LTk
RO TIRA S L4 A — VT 520 EA T
= (XI1B-2).
M4BTy 2 FEL v e L, (8]
e [ eI, EEBEEHEALRE (X
2). [EHEEAROREREE L, [~ X4
& [—EThW) XA o [H] 3fEe 1] 8}
RO WL %47 > 7z

22 — v ETRAEOEE & BfERRR O BG
iF, B2 DINICIE % & O HE2 g 4 3 i
LCallEEE 21r->72 (X3).

gc;.&i

A:—A¥rf x—= B:
[#p] [#8] REHER <

ZAMA A —=TIL L BREETR
1 RS

%Y ARtES

Bl1 —AWRA X =T ESATRA A =D DBIEENDEARENE/ N2 — >
At —AMA A=V ~HIP 5 REMT-ABPITH> TS XA =D

B: AR A=V ~hFEDITHERDZA A=
MR ED R 1
E [—EBTEWY 4| OEEMOBIEE L7,
FIciEs (8] e B —-1),
HAREME S5 — v

M2 JAyvIFY¥AaOEKREE/INZ—

48] 3 ()] R [EEE] #2mA,1 79y
2 15 BT 16 7 u v 7 &t 4 SO EZ 17O iE
Bloay 52 b &L 7.

SAMA A=V EHOWTZZ ) = VIZM U XG0 [—5&
PERE IS I A DY TEHEL TV, #E
BA L4 2—U35 [ 3E B —
i, BHEER— EREERL ] — 1HHES — 38R0 4 BHEZ —DJEE L 7=,

)24

2) HEfEE L7

(i

Hub FRARE A 2E D HE

X3 MRIZERTOEBGIERESERT)— FTOMG
PeERF 12 MRI 2B N CRARL & 2 D BB L 72T
DALAFFIZTCALZ ) =Y RICEEIh 3 EIC L
e WEEE T 2. T8 3, 8] REOIER
RIS, A 2 B HICINE % & O BEEIR A
L TERMEET>72. EEOa Y I 2 M ELEL
7=.



SAFAA=D B[ BV R L] &[T THN) X 4 ] O SR MO BGEE AT > 7285 75 OIS ET B ERRLORE ZBIL T 57

[fMRIF — 2 DAITE & #E47]

fMRID i 21X, AL 3 K57 PR bk 27 8 & BRMRI
FEGEHMRIZ ¥ + 7 Signa Lightning (1.5T) % Hi
W7z, %85 £ — 213, TE 40, TR 3000, Flip
Angle 90, Slice Thickness 4.0, Spacing 1.0, A 7
A ZARENF 22T d - 7z,

fifE M1, MathWorksth 80> 7 | Matlab & SPM2
W7z, HMEHUEEIE, false discovery rate THERT
MR 21T, 5% 2 ARAKEEL LTI0% LT %
M D » 2ME] & L7

ZORED b, H AT M 2 17 - 72
TSI, [ XA & [ THENY) X 4]
O [8y] FRE, (1] FREe [HEERE] oA
MO EIRERN DT Y b T 2 P A#GHL, 2#ER
FHOMRPE T L2t BRI TORMGEAL D1
FERDTHE 217 > 7=.

MRV BB AL DAl E 1, SPM2THI ) & h % fEHE
i OMNIAE 15 5% A MATLAB I CTmni2tallZ T 25 2
L, % D% Talairach Daemon Client!Z C Talairach/%
BECA R L THE L 72,

3. B R

EASENT 221 N COHERBEN %17 - 7=

KB TOT Y F 5 2 OEMBHTHOBRED
TR, ARZED D 2E857 L BEINY A & 5 68
S aEEAXISORYT. &L, ERIEN%O§#H
2o BEEES LEAEREXPITIRL, #i#EOR
AR RIS 3 B a2 & 3. Ko~ 4+
AFFITE D # R T

[ XL & [—ETHENW) L] TO[H
s & SRR & i U - Iaas 8 % X418
T =BV XA, [ETEW) XA, LI
fifi 2 FE B Y & W B TE v RE Y - SHTAMSERE A A
MAHBEICIREG L2, [ 3VET [ &Y X 4]
E[—ETHEW) X L] ZHEELZEGSE, [—E
VAL YAFA —ETHEOVY ZLNIBNWT,
[—5E ) X 4] C R B i B & GE TE % SE I RE A
B OWRIE A HEI3 B 812 b > 72 (XI5B).

[ X L] & [—BTHENY ZAL]TO [H)]

A —FETHEWYXL B:—FUXL
Y14+ ER Y14+ [EfR

X4 [#8] R SHEEA-IULIHE

(M EE [ —BY) XL e[ ~ETHEN) L] TiT-
A OMEMBEEDT Y 7 X FOES N,
R, WMOREHIREE T3, AR [~ETAEWY
Z 4] OWUGIZEDbE THEE T - 254, Bid [—
ED) X L] OMYRIZADLE THELE T - 7258 DR
WAL AN, WX & & e B & ] oD R TE M i
FHYY - SHIEMEER S OBME 2R T2, [—E )Y X 4
TR AT > 72139 ARG 2 ®FH AL,

A —FETHEWY XL B: —%&YU XL
1R 1SR
—E U X L —ETHEWI XL

X5 [#48] RETO [—CUXL] &
[—ETHEWIZ L] OsE

(MR —B) XL e[ ~ETHENW) L] TiT-
A OMBRER O Y b5 A FOESERT. Al
[~ ETEWVW) X 4] OMYGIZAEbLYE CHRELT - 72
Bit, Bid [~EDY X 4] OWMGEIZAHLE THEE
1o G CREN LRGN 2R3, [—8) X4
T [#] BEAET - 25, miEB) R & UETE U
TEREIR, FEATS MO BT SE AT A RS - A ERIZ B o 72,



58 Al CHR T E 53855 2014

A —FETHEWY XL B:—%&UXLA

Y14+ ER Y14+ [EfR
X6 [E] BE EBICHILAGE
(B | B A [ @) L& [—ETENWY LTI -
FIBAOEMEBEEDT Y T A N DESERT.
AR, WMOREIREEL T3, AR [—ETAhEWVY
Z L] OWUGIZH bR CHEE T - 72548, Bk [—
EDOY X L] OBYSIZA DY CHEE T - 72854 O
WAL AT, WmXIE d (48] B L AR R T
Wy & i oD BETE R E R - BETE TR AR OIS % 7R
528, (A BN A ZE A B B AS RS L 7=

A —FETHEWY XL B:—EUXL
vAF R v F 2
—E ) XLy —TETHEWY XL

X7 (&) BETO [—EUXL] &
[—ETHEWIX L] DOHER

[8) | EE [V XL [—ETHEVWY XL TiT->
A OMER O Y b5 2 bDEFERT. AR
[~ETHEVW) 24| OBGIZEbLE CHEET > 2
A BIE[—EDY X4 | OMGIZAbE CiEEY 1T -
A TR RN RGN AR, [—ETHEnwY X
L) T (8] BEAT - 28, AT PEIRE A RS
3 BIEBNZ B - 7=.

PR L [IEHERE] HRL 22358, T8 ) X4,
[ TAWY XA & @Ic [48] 3L R
BN U T A L B A ISR L e (X
6). (@] FET [—EYZXL] & [~ETHWN

Eh5REE

Eh5EEH

8 [&] BT [—FEVXL] &£ [—FETHWNIZ L]
()4 57

[8) | A [~ XL & [—EBTEVWY T4 TiT>
A OMMBEMOI Y N A VDX ERT. [—
ETHENWY X4 OBYGIZAEHLYE CREE 1T 2856
OREG ZIREPN 2R, [~ETHEWY XTA] T
(8] BEEIT - 72354, AasEiRe 2 s 5 (@
Az - 7=,

DAL BB LZZEGE, [—ETEN) XA
YA FZ —EY XL BT, [~ETARWN
U X 4] HiSERRET 23RS 5 2 e B > 7z (X
7A, [X8).

4. £ &

Gl ZAMA A=V TDO[—ED) X L] &[—
ETHENY X 4] TOBMBOES)C K 2 WG 8 % i
N i S M AT U Mo L 7=,

[0 BREE, il iy & pHTHR E AE S, §A
TEMgER ARG L, [—&) X4 F [
TV 4] & LT, i B i s HER
& BHTERR DA RES, Ao TS S M i SE B 23 BRaG 2
ez & - 7=,

HEETE T AEE, #BfE0 77 v = v I ER
RARAT A7 UETE B UE I RE K & OE TE RS B
1%, ERITTOSEMEORIUCES LY, JHIEE
WHISH TSR & PR ROM 7123 KT %
bimodal neuron?* & %', X 512, FETEMITEEA
ik, ACOSHEEBT Y. ] FETE,
B 3D O BREERY & 22 TSRO
EERBKLIMEE T Iy rLCnkeEL
5.

il OB HTEY & A T UETEEEL, BRI RO
SALIZBEE 2. Raold, WrRIRIRE OBk 4 ¥
Wid 2 EREIC I T, HHE & e B IR AT BR C DR

1



SAFAA=D B[ BV R L] &[T THN) X 4 ] O SR MO BGEE AT > 7285 75 OIS ET B ERRLORE ZBIL T 59

RECTIES AT & A FIEE SR $5 2 & %
MUz, SROXALOHETE, [ETHEVY
Zu| O[] BELELT [~ED) X 4]
0> [ 48] B C vt U S ) M 3 MR et 7] 2 L 7.
% 7zRaold, A5 TITS S} il SE AP % 0k PTG TR OD o
WSS 2 2L AR LY. SHOMETE,
FEAIES MU BT SE AT 2 BRI I AR L 72, 202
Lid, A OFEA L b OMYEAREE L2 &
ICkMHEEE LS.

(B SRETIE, EHWLIE L /2, [—
TETHNY X AT ATEIRES H3 G 3 5 feif
12& > 7=, RIVAIREPIARERE BB S5 L, 2D
=2 —u Y ORBIBERS B TPINIEE T 5.
72, O, WA TS OMERIC K 5.
LAaL, SHofkcOif%ETiE, 220 - Eo
BB oy & AR A2 DINICERE L 22729, BfE
BED HRERE B T NRICHI 7z e 5 2 5.

MRS Z D 5 238 B % PHIT 5. IRERES)
DA, EE S aiEIRE N OREERGH & IR
EROMEE) 2 VI L A ZE T 5. ShloFks
OWFFETIE, ARERGHES) % R/ NRICHIBIL 72, L7
NoT, [ETHENY X L] TORBES) %
M3 2 I I, ROEF % PUIT 2 iEH)IC
KO IEIRE SIRIE L2 & B X .

Sl @8V XL] & [~ETHENWY X 4]
TO [ FEE (48] FEOKET - 72

8] B [0 2 4] ©HEH) <l
Wi, SHTE % VA & A0 S MU R sE AT R, [8)
B [TV X 4] O TARTHEIRE
DOHKIEHIMAAE T 72,

SR EDFEREFEED VN ) T =2 3 ¥
WIS 25BN TE LS. PRI 24
U 7Bl 5 U CHaiE 23 U T R O RioE
B 4 25T, ERAEIX A5 Z e
WEEARE DDA, [ THW) X 4]
DJFAFERIR TN B 2 WG B I L, RS
HETHzAEDLRVEAE, [—E)X4] O
TR ERA X — DEROTEBHIEIN$ 5 Z & AR
‘X, VN F—va VADIBHBREE

2%,

—RINZ, BT D) AT EMETH
3. FRESEHE THITE WS FREERITTELWN
WG TH > T, [—EDY X4 TEMEEA £ —
U3 LIl Ko THITEEO RIS 2 5
RA XA —VAERETBZLEDARETH DL EEZ
3.

Sth & SICRE & A B Rkl 2 5 F5E 3 5
ZENBETHB.

X ®

1) Yue G, et al.: Strength increase from the motor
program : comparison of training with maximal
voluntary and imagined muscle contractions. J
Neurophysiol 67: 1114-1123; 1992.

2) Ruby P, et al.: Effect of subjective perceptive
taking during simulation of action- a PET
investigation of agency. Nature Neuroscience 4:
546-550; 2001.

3) Patelet AD, et al.: The influence of metricality
and modality on synchronization with a beat. Exp
Brain Res 163: 226-238; 2005.

4) Lewis PA, et al.: Brain activity correlates
differentially with increasing temporal complexity
of rthythms during initialisation, synchronisation,
and continuation phases of paced finger tapping.
Neuropsychologia 42:1301-1312; 2004.

5)  Grillner S, et al.: Control of locomotion in bipeds,
tetrapods, and fish. In Handbook of Physiology.
vol.ll , The Nervous System, Motor Control
Bethesda, Am. Physiol. Soc.:1179-1236; 1981.

6) Armstrong DM, et al: The supraspinal control of
mammalian locomotion. J. Physiol. 405: 1-37;
1988.

7) Nielsen JB, et al: How we walk: central control
of muscle activity during human walking.
Neuroscientist. 9(3): 195-204; 2003.

8)  Yang JF, et al.: Spinal and brain control of human

walking: implications for retraining of walking.



60

10)

11)

12)

13)

14)

15)

16)

ACHRESCECR AR TEAC . 5 38 %

Neuroscientist. 12(5):379-389; 2006.

Hoshi E, Tanji J: Integration of target and body-
part information in the premotor cortex when
planning action. Nature 408:466-470; 2000.

de Jong BM, et al.: Brain activation related to
the representations of external space and body
scheme in visuomotor control. Neuroimage 14:
1128-1135; 2001.

Iwamura Y.: Hierarchical somatosensory
processing. Curr Opin Neurobiol 8:522-528;
1998.

Ionta S, et al.: Multisensory mechanisms in
temporo-parietal cortex support self-location
and first-person perspective. Neuron, 70(2):363-
374;2011.

Rao SM, et al.: The evolution of brain activation
during temporal processing. Nature Neurosci
4:3172323; 2001.

Umeno MM, et al.: Spatial processing in the
monkey frontal eye fields. I. Predictive visual
responses. J Neurophysiol 79: 322-333;1998.
Fairchild M: Color Appearance Models. Reading,
Mass.: Addison, Wesley, & Longman, pp7;1998.
Sommer MA, et al: What the Brain Stem Tells
the Frontal Cortex. II. Role of the SC-MD-FEF
Pathway in Corollary Discharge. J. Neurophysiol
91: 1403-1423; 2004.

2014



SAFAA=D B[ BV R L] &[T THN) X 4 ] O SR MO BGEE AT > 7285 75 OIS ET B ERRLORE ZBIL T 61

Comparison between “Rhythmic Movements” and “Not Rhythmic Movements”

An f-MRI Study
MAKINO Hitoshi and IKOMA Katsunori

Abstract: There are two main modes of motor imagery: a first-person perspective imagery (1PPI: Kinesthetic
motor imagery) and a third-person perspective imagery (3PPI: Visual motor imagery). 3PPI involves imagining
seeing yourself performing a certain movement. We are performing rehabilitation to the patient using 3PPI. But
3PPI involves two patterns; they are “rhythmic movements” and “not rhythmic movements” . The purpose of
this study is to determine the cortical representations in “rhythmic movements” and “not rhythmic movements”
during toes’ movements in healthy persons using f-MRI. We enrolled 21 healthy subjects with right-handed leg,
and they signed consent forms. f-MRI of 1.5T was used to map cortical representations associated with motor
tasks of the right toes. In these tasks, subjects watched video-clip depicting “rhythmic movements” and “not
rhythmic movements” actions of toes. And they were required to image, to imitate the models. We compared
“rhythmic movements” task with “not rhythmic movements” task at f-MRI maps. During imaging toes’
movements, subjects in “rhythmic movements” tasks showed an increased representation of activation in the
both side Premotor area, the Parieto-occipital sulcus area and left side the Dorsolateral Prefrontal Cortex . During
imitative toes’ movements, subjects in “not rhythmic movements” tasks showed an increased representation of
activation in the left frontal eye field. Our results suggest that the brain activity which cognition and prediction
may increase in “not rhythmic imitate movements” by 3PPI tasks, and the brain activity which body image

generation may increase in “rhythmic image movements” by 3PPI tasks.






