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Abstract

Working memory refers to memory processes involved in the simultansous storage and

processing of information.
incoming information is performed.

In language processing, a parallel system of storing and processing of
In this study, the reading span test (LST}, which evaluates

individual differences in working memory capacity, was performed to investigate the brain
mechanisms of verbal working memory. Magnetoencephalography (MEG) was performed and the
peak alpha frequency of MEG shifted to higher frequency regions when the working memory demands
increased. The results showed that the relatively wide areas covering the frontal and left temporal
areas were likely activated by the central executive of verbal working memory.

4—1 BB/

T—X AN, — A RO REREE T
HYFEIIF{REREL TS TI8ETLHSE, =
o, U—X 7 AL, B3, BE, Sl
frBEoHE é%h%i%’&%"&“&&“&ﬂ%:bé
ﬁlJﬂEﬁ@liﬂBﬁ%‘%&%ﬂ%&bﬂihBéﬂ A
EITER R R NE A B AT LER
I2esbmEELBND,

T, AR —3 0 AR EZ BT THL
FRDMEL BT X AEYDITIE
ENREECHHEELLND, BT, AELE
FFoAEFPAT N AEAREZEEL D OFTEL,

HEIEEL THE~LEREEEL - TVE,
Fi, B, SHICIIEREOFRLEIARID A
DHRIELS BIRb AL L i o BT IR ELE
2ThHY, AMOT—F T ABIORIHETE
FEOTEIIBR XIS DL TERNLE
RBT=DTHD,

FHFFED H AL, ABoEmERo LR S
T—F LI AN OMEE . MOEEERENET
— ZRBRIETHIECID, T—% T AT D
BRPIAA = R BOERE T ZE TH D,
L. EEOERABEERICERL
T —F 7 A OHRE R IR E b OIER
BEETHTD, Ll A REEELID

17 —



BBREL R BT B 6o id, TSSO MDA S
ThdlEI NG, FZT, AFFETHL, MoiE
ke BEEmAOIIEFICH R R
Ul (magnetoencephalography, MEGY2 R YT, 77—
XL A DIEAAD = X DEARET B,

4--2 THRELE
AFHDBEMBREL Db BT —F L AEY &
BETBTANCHBY—F AL T R T AN EE
B, =R 1994) ZRMEL TO—3 2 AT Ol
NIRRT 5, 72720, ES OB,
T B RO EZRM T, I
EWOFR OV A= T AT ANLST) OF
RIS, LSTOHRF ST,

=1 LSTH

ARSI OT, FEHBREML LY
Lt BREMAT

rd  TsuzmEMEST BIZIE TAHZOL
TENB AL,

EEBEOHT, PRELLNEDFH
#MEEH-TUNBDE, &HMF =,

A (B o5 e mEme |

YRS A FANML, TN ENOITEE:
B85, FTOEWAEY R P OB EDBEE
PEELQOSERETH D, BIBCSOET TR
SR&, — OB BRI 7T Thorz,
WBRE R OB LAY S OF =
WP OTHIC, SO T ESRAOIT TELY T
LEITRWINEEN TV, FIT, 5
AR A AEICE O ORI OTE
THETHIESERINE, 51T, BITHOX
{ DU, SRR R EEIEL AT ISR B,
FATAO SO 30hB 5 CETHIMLT, 3
OEREIp AR R LR R b B
OEFHEML T — 2 e AR
AL,

FEREE L, () IEERDOIEE COMNIEH R
BHREAREL ChFRSNI A= A/ TR

(LST) VT, MEGHRIEZITS X Tlhotz,
&bz, MEGRIENRS, 7—F2 7 ATYDINHA
FALDRATAHET DL ThoT,

72, LSTEO M HihIgHE L THEEDR
{EAFORNIOREEEY (EEHEEt) &
2% 1030 &b,

4—3 WARHRE

MEGHBFFTHFC LD, MEGAT —2~2J |
NERIELE, FORDTY, TA7 7 (8-
13Hz) O — 7 FR L TE OB EOREL
Throt, DY, ERERERENITE
OMEG (7T45sD) 12T, B —J D7
ZLDEE R ToT,

HEE e EE TS TR CrifhsRMtL
b BB O FEA~BT T AR 6
Wi, B0, BEtE— Bk,
HENAEMEL LS Ta o sE R (T shit
valie SIER), —o— I ElEIROSTE ST
BV FOBREITY, BT, E—2BiERo
shift value (OEFETRATEDIICLI,

BTtz High span subject (LSTE AN EY S
EY Gy shift value DEFAETRT, ZOHEO shift
value I3, I/ M — LR B EDIETH D,

MEGHZE LR DML - 50 ThD, Hole
itk BEEHTEL. AAXEIR. EOkammEd.L
FF. TUEE B oRHEEERLIC 125,

HoEo SLLTFORyMES Z 71, ¥— 2 EiE
M5 TIoRmVVEIREROITEIC shit LT
WABILEFRL TS, B0, Ehsh, shit AT
LA R B TH DI EN D,

EA217 Low span subject (LS TG mhs L 5
) O shift value OFEFERY, ZOEED shift
value iL, s bhm— V2L 2 SCRFDZETH A,

[E7s5, shift IZRTEEHLOEHEICERD NS, L
L. Low span subject T3 EOAFTFORE
WEHETIIm O X5 shift 2SEDHHRRVY,

O I3, TR T AR OAFRHRIRDE,

JRBEEO T T P —7 B E B RO
(BT AERIS AN, L. TSR T
V77— B SR O AR, T—%Y
ATYEROEAZ LR ST AT LI
o7, LSTE G S S s Cil46X B
FTHBEEChAM, LSTEESOHERE TIL. 2



High span subject

AZ6
=1.18%
e T
A24
-1. 709

|z .
Atg AT

A2 Al A1
a ] L
AL AT Ale
130 ] °
Ad2
0.189
A7

©.089 [ EZF. | o799
Aln
0,788
AJ3
2199 % 0.08%
A8 _%_ AL
2,190 AJS L]
2108

[5-Sentence LST] - [Control]
1 7arrfd—2

P gshift value. High span subject® 5 ¥LST
EFhiRFoz

XOZHTLABTHEGRD BV IELHY, ¥
PIZE(EL, BA DY —F 1 AEVBEROZEK
T Az EdRmER -,

&bz, ZOBAFERLISY A Y sk RIFEER,
RIERE LSO B, AERTH, BITRERD
ENAL OO, BITEL /NS ER, BT E
R HEL TR MEREISABALT,

i, SESSAIIC DAY — X Y
WCBEL T, Rk MERSS, BTN T
ATHC A PR O I LA TWA e
SRME AL OEE L B,
ZDXHREREEEE LT MEGOT VT 75O
source (FE4EIR) OHEERTT o7, T T, 9
Y7 MDBSE, 51D, MEGOFT 77T o T
source (B4R DHEE D=0, FEdipole) DAFHT
HHEESBIZ MR Bt oEh e eEAT, T
OFERE, LSTRMTIFO T /770 source HEE
BESNHERE T, AR — RSB
SEEEEF (Wermicke's area) S OERDICHIE A
ZLdibohsote (FBSIRA),

Low span subject

Az -
A2% -1.599 AZT
5500 W -1.50%
- @ AzS
EALL
Az“‘"“""' Al2 e
. o 0199
Al [r—— | AN3
| A 0,109 0,188
.99 | e
At0 Ad Ald
-0,159 . 0,199 0,768
I L Frre e
A3 . AS ,
= -0.189 0,198
e, :nzs AP - Al AlS
- ) -0.19% 0,180 . -0.1689
A2 AR
-.199 0199
e s A7 Ale
. 0,199 0,169 : -0.198
- SeLLLL e
A0
4,198 Al
S0.198 2]
1 A yers
EALL
a7 e | 1,189
-0.199
e
A33
o188
o ]
A | —owcn . | A4
0,387 . A5 0.189
0,188

[2-Sentence LST] - [Control]
B2 TNTrEE—2

AZR
0,180 !

AJD

A3
2. 3589

A2
199

B #shift value, Low span subject® 2 XLST

EHh R OE
4—4 SEOFRLRR

FHFE T, MEGEBROMIIL FS EREE (T4
FT, EEABIC DR A D
FEPRAN =X AOWITEREL I, TITH, 5%
THFRIC AT FAL T P ROKRESE, UV—F
I AERVDEAZEOREPODI LI, ZOR
H., BURABE SR L T, ELRAOIERNE
et ISR, Y 400msec VB
FENE B0 DHEMAEED Bz, LL, &
DEFT B BAIOKREZIIWBHEITLVENE
b, BAIOHEINLT —% o ATV ERO
SREEERERC T AR BT, EBIC,
ZONA00 ¥, RTFEACE PO S HEL
7

T, T—F 27 ARV OWFERE, ARORmE
RO AR RO AL EET
bBEHL BN, EERPLEEICELEED D
DD, A LBV —F 7 ATV DA
ERe BT — 4k, AMOSEEROEEY
15 L CEETHD, LV OO T—F AT
VEROBAZE, S3E0NEILRESEET
BLERENDINTHE, AL, SEEEEDA
AR DEELD ETHT—X 7 A DEAE



IEETHY, FHHHEEREOERRAICY
FETDUDEERD, ST, STEEHEAIN
SIL 7 IR SRR BT — R L AR D
TERAL MBI T A,

H3 SXENDaEOF h—ILHESE
4—5 HRHVIAL

# Qsaka, M., Osaka, N., Kayama, S., Ckusa, T.,
& Kakigl, R, fE{ff¥+ Individual differences of
warking memory and the peak alpha frequency shilt
magnetoencephalography.

% TERISET, U—% s AT AR
PIAD =R b, LEEEETEER, 1998, 41, 174—193.

# Osaka, M., & Osaka, N. 1998 Neural correlates
of working memory. Consciousness research
abstracts: Toward a science of consciousness,
Tueson Y, 84

# QOsaka, M., 1998, Individual differences in
working memory associated with event-related

potentials {ERPs). The sixth international evoked
potentials symposium, abstract, p.48
2k Osaka, M., 1998, Effect of working memory
load on the peak alpha frequency shilt measured
with magnetoencephalography. [n Y. Kogs, K.
Nagata, & H. Hirata, ( Eds), Brain topography
today. Amsterdam, Elsevier, P.167-172
% PRS-, 1997, BEREEUV—F AN
EFEE, 17, 134—139.
* HIREEF, SEREEET. 1997, TEIT—
I AR FHY A= P AN F AN,
AAULERES: 61 EIRSRRIOCE, 830
k EERREET, 1997, VL7 Y ERE A
FEEDEH: LTI AR I DR B
AR USSR 21 BITFREE, 53
d FEMRHEEE, KM, 1997, V—F 7 A%
J@ﬁ@ﬂﬁ)\%& SR A RN EATO
7SI L AR, BAEREES15EK
A%%‘E}'c
% Osaka,M.,1997, Working memory and working
brain; The changes of Peak alpha frequency of
magnetoencephalography(MEG)  during  the
performance of verbal working memory. Pan—Pacific
conference on brain topography, HI, Abstracts,
p.38
% QOsaka, M., Osaka, N., Koyama, S., & Kaligi,
R., 1996, Neuro-imaging of higher brain functions
(D: A MEG(magnetoencephalography) — based
working memory analysis. Intemational Journal of
Psychology, 31,20.
% QOsaka, M., & Osaka,N.,
memory and working brain.
of Psychology, 31, symposium
* &Wiﬁi%: 1996, wu%ﬂl@&h—h{'j’ég“#
LAY DI IS E IR TR,
BAERLLEIRES S 14 BIRSTER, 16.
% Osaka,M., Osaka, N., Koyama, S., Nambu, A.,
Nakatani, K., & Kaldgi, R., 1995, Peak alpha
frequency of magnetoencephalography (MEG)
changes during the performance of verbal working
memory tasks. Electroencephalography and clinical
Neurophysiology, 97, s123
* EERRGEERY, EEORIEAT, /LT, EE,
sk, fiAME r, 1995, AMEBEEFHRIMEGC)
12 EBY—£ 7 A O EERC BT AT,
A A LERSEEEE50RIRAEN L, p.782.

1996, Working
International Journat



