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To understand the neural mechanisms of the rehabilitation for the improvement of the
prefrontal functions, we analyzed brain activity using magnetoencephalography during a
visuospatial working memory task. The results showed: (1) the increase of alpha activity
in the parietal-occipital sensors was observed during the delay period not only in the
visuospatial working memory task but also in the control task without any working memory
demand, (2) the increase of alpha activity was suppressed by visuospatial distractors
These results indicate that alpha activity is not related to the maintenance of
information in working memory processing but may reflect the disengagement from
visuospatial attention. Thus, the present research revealed the contribution of alpha

activity in the parietal-occipital area during the visuospatial working memory task.

AR TE B
(&AL 0 M)
[ERES PRt & &t

200 94FERE 1, 600, 000 480, 000 2, 080, 000
201 04%E 0 0 0
201 14EE 900, 000 270, 000 1, 170, 000

R

iy

=6
[s1>4

#t 2, 500, 000 750, 000 3, 250, 000




Iy B« WA fE

FHFE D4R < fH « ANRIE LS - U ) T —3 g R - Ak T

F—U— N EEREY

1. WFZERHAR S F 0T 5

AT BB A B OFERE ) B2 M) 1T 72 B Y L 2
ELTNED (2004) 23, FHeoi HRFHAE
TR0 IRTEERELRHAL TS, — T,
RTSEE A I OMREL LT, V—F L 7 AEY
15E), Bk & OB M AR A E )
RRLHEBEAFIEN D S MRS TWD
(Funahashi et al. 1989; D'Esposito 1999; Smith
et al. 2001; Ichihara-Takeda and Funahashi 2006
-2008). = Z TH &L, BEERTEE M
FAHFIE B) Z45C, AITFHEE B0 £ E e
ThdU—Fr 7 A, FoE OMAEH,
HHEmEE2 S A ey F—2 3y (H
FYE M EYEIE SOSFIRR « LLT, G-DR #E)
ZBAFE L7z, AMFFEIE,  G-DR afEEHICBE L
T R % FEH T OBERE L F 1 D R (LA
F, MEG) Z#tll4 % Z & T, G-DR #ED
BATICE G- oM 2O N T 5 2
LHRAMETD.

MEG (%, WKforfiRae - 220 0 fifRe B
TR BRI RER AL CTh D, ANFZE T
M 23, RFRTRGEIC AR, i - R -
AR - Bl 7R E ORISR T 572, WEZE
M fERED BV MEG W5 2 & T, fkx
PR AR U 7o I Ts BhER AL 0 1% Ip O AT 28
AlREL R .

2. WO HK

HEE# 25BH%E T O G-DR %, RIEEH#HA
FOYNEYT—rarb LTHEYTHZ
EERAET. TOROHIZ, G-DR GREEICREEH
U7 i O LTS - 7o BB 2 55 5
T & T, BEREUGE DT B A BT R LA A B
EMNTT 5.

3. WD KL

G-DR FRRHIZBSE L= 5REOHEITICE - T2
BIEERAL ZH S 2T 5. F07=91z, F
TR A2 MEG HIIZIETE - £ L, MEG %

RLER, T AT AEITO ZEICLY, NEE
DFRAEOHETE 24T 5. ZOBR, SkIMHERE
BRI L7 e - Z2RptEdziia L
TR 24T 5 2 & T, ABEOMRE AR O fig
Wz Hfed.

(1) iR SRR O Y

G-DR FREZATHRE DAL EAE 2 57N T
&% MEG ek OEC 2 b r— L5t
DEREHITH . MEG FHHI CEHEIEZRF-EORE
15 ® & IS EN S TAR S 5 22 M1 O #
HEDEIZER L, =2 e — L&
% P44 5 (Okada and Salenius 1998). %
v T, AEBESEIEREE SICBIL, JF
(2R MR RE R A R ISR I LR 7 1
T LBEEEETS.

(2) Ak ELAR O F it

EF A 104123\ T G-DR AR E o F:Ak
ERDBEE N3 b a— VAR EZAT R O
MEG Z&ték L, r&1T5. ZOE, &k
NS RERR SR\ S L - R REY - 22RO 4
WA LT 21T 5 . BRI <L, 5
HAL CIREN N ERE L CTREZ > TV D D)y,
Wr2sdn B D7 EITHNWT, AT 4 v
—DLTRARLZBELT, RERGEICEE-S 72K
IS OMENT 24T 5 (Salmelin et al. 1994) .

4. WFFERR

G-DR O A 72T T —F 7 AEY
DHEF % H, MEG HIEIZE L 7= i 8 % 1
L7, BREIE, U—F 07 A ') P ER
MOPBERIECED XD 4 ¥ — UV EHE
L7c. THHOBEEREFRA 10 4 (CE
EWE 309 %, B 7:3) ITEITLTHHW
MEG % 5t#kL7=. MEG #HliZi% Neuromag
#1:54 204ch £FAM Squid BEAGHE2 VW=, &
DOFER, WD 2 HORENELNT-.



(1) V=% 7 AV FREICRE LT FR
ESBECER 1A

AR TR 5 R S A% B B OVBRTE RIS C
—ISPEOTER), LS RTEEEIC TR
FEEERDZ. 2L, V—F T AE YR
BIZRIT H1ER, IEORE R EITkhis Lz
BT IEE) 2 MEG FHALZ T B MIZTE
TZATREME A R LTS Z ORI, 39
[ BRI TRE L. 5B ORE
2L LT MEG CridkrReZe &R H oD,
G-DR #fEICHTIZIT VAR E L, BWE
AR FTCOU —F% 0 7 X U iRlE%
TROMES ZBRa L TS BERNS D &
BEZTN5.

(2) PERTEOA B IE L 7= B TH L B E
Sk DT F G DAAL
WHOU—F 7 AF HEE, BEIEDH
W EREER2R LY —F 7 A R

AT O sibiie s 2 BT L7, € OfER,

8-13Hz D a 12T, U—F > 7 A R
1T, EIEMIMIC 2 - BTHER O RY — D
HREZRDI=. ﬁ,iﬁﬁﬁ_ﬁ%ﬂ&%
BERLTZT—F 7 AE ) REZEI TR
JEHI DT — R EZRBDIRNZ &%ﬁm
L7z (K1), ZOBRICHRE OITEN 2
ﬁ&#ok:&%ﬁﬁ_%%ﬁ_bt._m
O ORERIE, BATHZBEIED o #0037 —D
WKL, HENTEE #6@%%%&%L %
BEOU—XF 7 AT VUFRE TIZIER
H L2 WATH %%rwamé @iém
ERRESED TT—% 7 A E ) %R
TR OB FiE S 2 matd 5228 T, 4T
im0 2% Do T BATH R BHREIK D o 5 DO IEE)
MR- TEEHZALNCT L ENTEE
WTA U7 EREWEEZBND. ZOf
Flx, B 29 [0l [E B R AR E B e
(ICCN2010) (2 THEL, BUEEEGEICE
e Thb.

LED X 52 G-DRFEDOEME L 70 b T —
X7 A® Y BRERITR O MY & Gl ek
DT ENTE, MREBOMINIBED 4L
Tpo7-.

—_— O—FUUAEYRM

----- SEIENAR (< 55 M % 1R
Lizo—FV 5 A TR

SIEMARD Hh

2 -1 1 2 3 4 5_6 68()

X 1 7~%Vﬁf%9ﬁ%ﬁ@é%@
ey (8-13Hz @ o ) & B FRIHIC

B
ey 4

5. ERFERLE

CdERERm 30 (FF 10 14)

O HEIT, FrEfmE, il 2, R InEs,
FARTS, ARFEHTACHR, RAERE T3
LAy a—& % RO BagRem 3
FROENA — ATEE A B iaE 2 i & L{E

DRES) - BLRIZT — T — A A RA[REZF
FROBFE & FITH B —, 1EERIE, &HiA,
El i o

@ Morimoto T, Matsuyama K, Ichihara- Takeda
S, Murakami R, Ikeda N, The influence of
self-efficacy on the interpersonal behavior of
schizophrenia patients undergoing

rehabilitation in psychiatric day care services,

Psychiatry and Clinical Neurosciences, 7%t

A, 66,2012, 203-209

DOI: 10.1111/5.1440-1819.2012.02332.x



@ 71 H BT, FBAVE OFLIER E 2k 2585
UNEYF—3 g, dbimEEERE, &
A, 28, 2011, 45-54

@ Ichihara-Takeda S, Takeda K, Funahashi, S,

Reward acts as a signal to control
delay-period activity in delayed-response
tasks. Neuroreport, 2t mt A , 21, 2010,
367-370
DOI: 10.1097/WNR.0b013e32833776a3

® AKRMEHLE, YrHE BT, AaMok, A
2SRV 22 529 % [ (T8 2 numbering
ZHA L RFEEA S Z B LA,
VRSN, &weh, 29, 2010, 649-654

® “AmAE, THERL, <Ly bhas—
ValZBIFAMHAET 4 — KXy 7 REL
PR - i BRARIC - 2 5 R — BRI E D B
72 % 2 DRI X D iEt—,
A, 29, 2010, 499-509

@ PrHEEIL, fAEHR, KT - K8 —REH
MRERBOIU AEY T — 3 v —,
Clinical Neuroscience, #ratik, 27, 2009,
1012-1013

® FrHlte+, THEIT, SET—x2 272
FYVREOTATVEEOLENIGZ D5
BT L O G —, ALRE R
WL, e, 26, 2009, 71-78

© PTHEIT, & EFE, LD SR, mEil
K, EFOFRAIEEE R LT VYA

— UGB AE B (o6t 3 2 HE ISR SR AN R
DZh R — ATBAEERE AR I L AR T 2 7R
L 7IEBNZ 3 DI A —, VEEHE, Ak
A, 28, 2009, 69-79

@ 77 BB, MR, Fil R AR,
BHE D 1Ok (IS e B 2 B 2 D R
DG — 2ot R S5 12 3 1) D AT S
DIMEWTRIHT NS —, 1ERERIE, &BHiA,
28, 2009, 60-68

TESENRIE,

(FseR] G20 1)

O THEIT, tEY, RIEnR,
(29 % A A B A aE U
g VAT LOBFE L RRGE, 5 42 [
JbHmE SR IE T2, 2011.10.9, ALIE

@ FRochesc, rHEIT, W, ek
JiE B DOFBABERE & R HREIR & DB —
B ME - B MR SE R BE Al R EE - (PANSS) @
five-factor model % JH V7o fiGE—, 2 45 [l
HAMERNR L2, 2011.06.25, &E

® Ichihara-Takeda S, Yazawa S, Murahara T,

FOEVE B
NEUT—

Toyoshima T, Shinozaki J, Ishiguro M,
Shiraisi H, Matsuyama K, Nagamine T,
Modulation of parieto-occipital alpha activity
by distractor in visuospatial working memory
task : Magnetoencephalography study, ICCN
2010, 2010.11.1 , Kobe

@ Yazawa S, Murahara T, Ishiguro M,
Shinozaki J, Sugiura K, Toyoshima T, Takeda
S, Shiraishi H, Matsuhashi M, Nagamine T,
Cerebral  networks  underlying  motor
execution triggered by auditory omission,
ICCN 2010, 2010.11.1, Kobe

(® Murahara T, Yazawa S, Ishiguro M, Takeda S,
Toyoshima T, Shiraishi H, Nagamine T,
Motor related 20 Hz brain activity can be
enhanced by weak somatosensory stimuli
below motor threshold: An MEG study, ICCN
2010, 2010.11.1, Kobe

® Toyoshima T, Yazawa S, Murahara T, Takeda
S, Ishiguro M, Shiraisi H, Shimohama S,
Nagamine T, The load effect on background
rhythms during motor execution: a
magnetoencephalographic study, ICCN 2010,
2010.11.1, Kobe

@ Fpockese, YTHEIL, MHEY, st AfTEC
5972 B RN RS R A R AE E O
XEAATENS G- 2 2%, 5 10 [BIERAFRE



¥4y, 2010.9.24, 4R

® 7 H BT, #hH S, A ILETR, MR RRR,
HE SR TE - U —F 7 AE U 72 ZHi
FHEAEERBICIER LY A T—v
3V AT NORSE, H 44 (8] H AR
B, 2010612, (5

© Frockesc, A bR, MTHET, tmH9,
WA I RAE B O NATEY & B E%h 7%
& O BIE-FRABERE DAR WO B A R FIE B
ERRE LToH-, o 44 [B] A ARVESRE
43, 20106.11, filife

Yazawa S, Murahara T, Sugiura K, Ishiguro
M, Toyoshima T, Takeda S, Shiraisi H,
Nagamine T, Motor-related areas are

activated in response to auditory omission

stimuli during simple motor reaction
paradigm, Biomag 2010, 2010.3.29,
Dubrovnik

@ AR EE, REE S, B EE, 1T H R,
fRHE, Aa A, Rk, EBIEE T
DO RMERETR R X 275 S 0 2%
1k, 55 39 [BIEG R AR A BR 2%, 2009.11.19,
INE

@ YEEIL, REE S, MRS, 85 E(E,
F B, AAAY, RILER, Rak,
RZEME D — % o 7 28 U I AL O I
TEBNEOL O 2L« MBS FHANG K 2 T,
55 39 [IEEAAPRR A BEAE2Y, 2009.11.18, /)

=

@ S EEE, REBEE S, MRS S, 7RI,
RHE, AR A, R, EERITIC
B D far EHAT O R MRS EHINC K 2
MEt, 2B 39 [BERE PR b A B 4
2009.11.18, /&

@ 77 H BT, B, SRAVER BT D8O
TRER O 2H e — ik - KPR K 2 Ried
HAEHEEICERE LY NEY T — 3
v—, dbiREE ARk a2, 2009.11.11,

FLIR

@ AEGLH, THEIT, GAMK, &EmxE
ERFIIKTHAEY — /7 — MO T
R LR, 5 33 Bl B AR R Re 7
£, 2009.10.30, LI

@® 77 HEIT, AARR, ATEEREME PRSI M
AR T 2R L7 7 v oA~ — IR
HUEBRE T2 e T — g
v, % 33 BB ARE RN R,
2009.10.29, ALig

@ AEILH, THEIT, AR, HemZem
AT DT R v T O —[EE
BT DI A—, 55 40 [RILEE 1F 357
B2, 2009.9.13, ALIR

® FHLFEF, THBEIT, @Y —F%r 72
TV REOETNEBEEEOLICE X
25— i & O S —, 5 40
[ b E AR 52, 2009.9.13, FLIR

O ook, A EfER, MTHEEIT, thHE,
HeEE K AHAE BB O XE NATEY & 3R EnBERE &
OB, 5 40 [EEMEE EERIET S,
2009.9.13, FLIg

@ PrHEEIT, e, B EER, BRIGE -
WL - EERIE A TR L 72 3R AE %%
R B FEEOBEL ZOBE, 43 [0
HARVEERIE 42, 2009.6.19, AR

(X&) G144
O MTHEIT, f, AAEERE LRSS, (F

B E~=a 7V 39 FBEVE S #E OE
SHEFEOFERE, 2010, 14-17

6. AT

(D) WFgEfFRs

Pril EJT (Takeda Satoe)
FLIRERL R « PR - A
W& - 10381279

(2) FFE5 14

L

(3) HLHERTIEA

L LIk



