2004 ,36(3) :253 259
Acta Psychologica Sinica

ERP )
( . 100875) ( 100101)
14 (ERP)
, P260 (LPC) , N150
(LNO) P260 ,400 800ms
P260 400 800ms
B842
VLFC Paulesu "
1
(891 VLFC
[1] VLFC,
: (101 gmith
[2]
VLFC
Baker [® , [11]
(dorwlatera frontal cortex, DL FC) ,
DLFC McCarthy ¥ ,
18 , )
, Belger %!
DL FC, DLFC , (Target)
(ventrolateral frontal cortex (Delay) (Probe)
VLFQ) , (
1 ) 1
Awh (6] PET , : :
[12]
(dorsal and ventra premotor) (Block desgn) ,
:2004- 04- 10
(01JAZIDXL X001) (30325026) (KSCX2- SW-221)
, Email : linchongde @263. net ; , luoyj @psych. ac.cn

253



254 36

PET fMRI ,
2
2.1
, 14 ,
fMRI 6 8 , 19 24 , 20.7
(1334] Rypma D Esgposto fMRI 2.2
2 [24]
4 12 2 135 8.00+2.95,
70.0x20.5% 48 ,
’ ERP ; , 2cm X 2cm
2.3
: fMRI o ; _
PET , " (Target) ,
8 , 4
4 , 1000ms;
ERP (Dday) 1500ms,
[16 18] , ; (Probe)
[19 23]
t 1 (
, ) 1 ” ( )
, 300 500ms
ERP , , 70 ,
, 50 %,
’ 1
WF L% FREF
B#x HEIR 3 Hix R %l
A, [ +
M2 E + [
1000ms 1500ms 1500ms 1000ms 1500ms 1500ms



ERP 255

3 ( )
( AF7/AF8 F7/ F8 F3/
F4 T7/ T8 C3/C4; P7/ P8 P3/ P4 ov
02) P Greenhouse Gaiser
, 64

3

3.1
96.4+£3.8%,
93.6+5.1%,
(760 + 74. 2ms) (895
+71.0ms) ,t= - 8.59,p <0.001
3.2 ERP
ERP( 2)
P260
(Late Postive Component , LPC) LPC
1000ms ,
Fz

400ms

N150
LNC)

(Late Negative Component ,

LNC 300ms 800ms

) 10
2.4
NeuroScan ERP ,
10 20 64 EEG
(HEOG) ,
(VEOG 0.05 70Hz,
500Hz , <52
2.5 ERP
EEG (off-line) ,
NeuroScan VEOG HEOG,
, , EEG
+ 100V
(epoch) 1500ms,
200ms
, 16 CPz
—_— N E
2
3.3 ERP
3.3.1 NI150 P260
N150 P260 ,

15000E
eennan es (a1 &
EPP (n=14)
N150
, ,F(2,26) =
11.49,p<0.001,P3/ P4 -3.32+

0.4V (M % SE) , P7/ P8( p < 0.05)



256 36
01/02(p <0.01) N150 L PC(400 800ms)
,  F
P260 (1,13) =7.10,p <0.05, (2.08 +
, 0.381V) (0.91 +0.261 V)
,F(4,52) =8.38, X X L F(4,
p<0.01,F3/ F4 , 4.23 + 52) =3.46,p <0.05,
0.5V, c3/ca  T7/ T8 (ps<0.05), (1.77£0.521 V)
AF7/AF8  F7/ F8 (0.27+£0.514 V) ,F(1,13) =7.13,p<0.05,
,F(1,13) =6.91, (1.55+0.41V)
p<0.05, (4.57 (0.27+0.5MV), p<0.05
0.641V) (22.71+0.62V) , F(1, LNC(400 800ms)

13) =13.70,p<0.01,

P260 ;
,F(1,13) =4.84,p<0.05,
(271 £
15. 8ms)
(259 £11. 6m9)

(257 £ 14.3ms)
(235 +9.1ms)
,F(4,52) =3.45,p
<0.05, T8

T7,t=2.84, p<0.05
3.3.2 LPC LNC

i

é '

I_..

L

| L

4 ‘:’

Ly ¢ 9

i
i
. : - » . -
I &
i WETH 1 ms Yy 1 JE P
4
ERP ,
P260 .
N150
4.1
,P260 F3/ F4 ,
P260

© 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

3.4
100ms , 100
200ms ,200
800ms ,
( 3) 100 300ms
) , 400
800ms ,
«( 4

l.‘-

R

A
"

é_ . l '
A P - i
18 1 SEMHE % 100-~800ms iy iEH
N150 P3/ P4 ,N150
Awh [#]
ERP Mecklinger
Mullert?®!
ERP
ERP
ERP , N100,
P200 ,P300 225ms
ERP P200
P300

http: //mww.cnki.net



3 ERP 257
, L PC (centro-parieta) ,
, , (fron-
to-centra & anterior latera)
LNC
400 4.3
800ms , ERP
Mecklinger ~ Muller!?! 400ms , ; P260
P300 , 400 800ms fMRI
[3 5]
Gdfen 300ms
(27] 400ms , 800ms
, P260 ,400 800ms
Martin-Loeches [ 100 300ms
ERP , , 400 800ms
ERP
[2]
( ) ,
, P260
4.2 ERP ? ,
, , 400 ,
800ms Gdfen [?7]
Martin-L oech- [33]
es (% ,
Ruchkin %] (341
[17. 29, 30]
Gevins 117 - back , ( ) L2,
(podtive dow wave)
GarciaLarrea N150
Cezanne-Bert?] 2 3 ,P260
, P3 L PC
, Kiss [*] LNC
,250 1100 ms ERP
Kusak [3Y
(32] (late positive complex) :Ruchkin

500 1000ms ,



258

36

10

11

12

13

14

15

16

17

18

Badddey A D. Working memory. Scence, 1992, 225: 556 559
Badddey A D. Is Working Memory Still Working ? American Psy-
chologist , 2001, 56: 849 864

Baker SC, Frith CD, Frackowiak R SJ, Dolan RJ. Active rep-
resentation of shape and satid location in man. Cerebra Cortex,
1996, 6: 612 619

McCarthy G, Puce A, Congable R T, Krysd J H, GoreJ C,
Goldmarr Rakic P S. Activation of human prefronta cortex during
spatid and nongatid working memory tasks measured by function-
d MRI. Cerebrd Cortex, 1996, 6: 600 611

Belger A, PuceA, Krysd J H, GoreJ C, Goldman-Rakic P, Mc-
Carthy G. Disociation of mnemonic and perceptud processes dur-
ing satid and nongatiad working memory usng fMRI. Human
Brain Mapping, 1998, 6: 14 32

Awh E, JonidesJ, Smith E E, et d. Disociation of storage and
rehearsd in verba working memory : evidence from postron emis-
son tomography. Psychologicd Science, 1996, 7: 25 31
Paulesu E, Frith CD, Frackowiak R SJ. The neurd correlates of
the verba component of working memory. Nature, 1993, 362:
342 345

Smith E E, Jonides J. Working Menory: A View from Neu
roimaging. Cognitive Psychology , 1997, 33(1) : 5 42

Henon R N A, Burgess N, Frith C D. Recoding, storage, re-
hearsa and groupingin verba short-term memory : anfMRI study.
Neuropsychologia, 2000, 38: 426 440

Jonides J, Smith E E, Koeppe R A, Awh E, Minoshima S,
Mintun M A. Spatid working memory in humans as reveded by
PET. Nature, 1993, 363: 623 625

Smith E E, JonidesJ , Koeppe R A. Diswciating verba and spatia
working memory usng PET. Cerebrd Cortex, 1996, 6: 11 20
D’ Egposto M, PosleB R, RypmaB. Prefrontd corticd contribu-
tions to working memory : evidence from event-related fMRI stud-
ies. Experimentad Bran Research, 2000, 133: 3 11

CohenJ D, Perlsein W M, Braver TS, NysromL E, Noll D C,
JonidesJ, Smith E E. Tempord dynamicsof bran activation dur-
ing a working menory task. Nature, 1997, 386: 604 608
Courtney SM, Ungerleider L G, Kel K, Haxby J V. Trangent
and sugtained activity in a digributed neurd sysem for human
working memory. Nature, 1997, 386: 608 611

RypmaB, D' Egpodto M. The rolesof prefrontd brain regionsin
components of working memory : effects of memory load and indi-
vidud differences. Proc Natl Acad Sci USA, 1999, 96: 6558
6563

Roder F, BgricJ, Hell M. et d. Gedachtnisspurenim EEG. Z
Exp. Psychol. XLIV, 1997,1:4 37

Gevins A, Smith M E, LeJ, et d. High resolution evoked poten-
tid imaging of the corticd dynamics of human working memory.
Hectroencephdogr. din. Neurophysol. 1996, 98: 327 348
Mecklinger A, Ffefer E. Event-rdated potentids reved topo-
graphica and tempord distinct neurond activation patternsfor gar

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

tia and object working memory. Cogn. Brain Res 1996, 4: 211
224

Ruchkin D S, Johnon R, Canoune H, Ritter W. Short-term
memory storage and retention: an event-related potentid study.
Hectroencephdogr. Clin. Neurophysol , 1990, 76: 419 439
Ruchkin D S, Johnon R, GrafmanJ, Canoune H, Ritter W. Dis
tinctions and smilarities among working memory processes: an
event-related potentia study. Cogn.Bran Res, 1992, 1: 53 66
Ruchkin D S, Gaman J, Krauss GL , Johnoon R, Canoune H,
Ritter W. Event-related brain potentid evidence for a verba work-
ing memory deficit in multiple sclerods. Brain, 1994, 117: 289
305

Ruchkin D S, Canoune H, Johnn R, Ritter W. Working memo-
ry and preparation dicit different patternsof dow wave event-relat-
ed brain potentids. Psychophysology , 1995, 32: 399 410
Roder F, Hel M. Toward a functiona categorization of dow
taking pas and
Psychophysology , 1991, 28: 344 364

Be GQ, Zhang X T. Chinese character frequency satigtics Be-
jing: Hectronic industry press, 1988. 56 76

( , «C .

,1988. 56 76)

Awh E, Anllo-Vento L. Hillyard SA. The role of gatid sdlective
attention in working memory for locations: evidence from event-re-

waves: into  account future events

lated potentids Journd of cognitive neuroscience, 2000, 12(5) :
840 847

Mecklinger A, Muller N. Disciationsin the processing of ” what”
and " where” information in working memory : an event-related po-
tentid andyss Journd of cognitive neuroscience, 1996, 8(5) :
453 473

Gefen GM , Wright MJ Green HJ , et d. Hfect of memory load
and distraction on performance and event-related dow potentidsin
visuogpatid working memory task. Journa of cognitive neuro-
sience, 1997, 9(6) : 743 757

Martin-Loeches M, Vddes B, GomezJarabo G, et d. Working
memory within the visud dorsa stream: Brain potentidsof satid
location and motion direction encoding into working memory. In-
ternationd journd of neuroscience, 1998, 96:87 105
GarciaLarrea L , CezanneBert G P3, postive dow wave and
working memory load: a study on the functiona correlates of dow
wave activity. Hectroencephdogr. din. 1998,
108: 260 273

Kiss I, Aso C, Francois A, Schopflocher D. Centra executive

Neurophysol.

function in working memory : event-related brain potentia studies.
Brain Res. Cogn. Brain Res 1998, 6: 235 247

Kusak G, Grune K, Hagendorf H, et d Updating of working
memory in a running memory task: an event-related potentid
sudy. Internationa Journd of Psychophysology , 2000, 39: 51
65

Morris N, JonesD M. Menory updating in working memory : the
role of the central executive. Br. J. Psychol. 1990, 81: 111 121
Lu YJ, We J H, et d. ERP dfects of recognition of Chinese



3 : ERP 259

spoken and written words and neurd mechanism of retrieva. Acta 34 WeJ, PengD, Yang Z, et d. The hemigheric difference of s
Psychologica Snica, 2001, 33(6) : 489 494 mantic procesing of Chinese characters in two dimensons as re-
( , ERP veded by ERPs NeuroReport , 2001, 12(17) : 3697 3701

, 2001, 33(6) : 489 494)

ERP EFFECTS OF DISSOCIATION AND DY NAM IC HEM ISPHERIC DOM INANCE OF
CHINESE CHARACTERS AND SPATIAL INFORMATION IN WORKING MEMORY

Wang Yiwen, Lin Chongde
(Institute of Developmental Psychology, Beijing Normal University, Beijing 100875, China)
Wei Jinghan, Luo Yudia, We Xing
( Key Laboratory of Mental Health, Institute of Psychology, Chinese Academy of Sciences, Beijing 100101, China)

Abstract

Event-rdated brain potentids were measured when 14 normd young participants were performing delay reponse
tasks. During the delay intervd ater the disgppearance of Chinese characters and gatid simulus, P260 and late postive
component (L PC) were generated in centro-fronta areas, N150 and late negative component (LNC) were dicited in pari-
eto-occipita areas Chinese character task changed from the right hemigpheric dominance indicated by P260 to the more
activation than satid task between 400 800ms at the centro-anterior areas Satid task changed from the baance of
brain hemigheres to right hemigheric dominance. The pogterior of scap have not difference. The results provided eec-
trophysologic evidences of disodation and dynamic hemi pheric dominance of maintaining Chinese characters and gatid
Information in working memory.

Key words  working memory , Chinese characters and gatid information, hemigpheric dominance, delay response task ,
event-related potentias (ERPs) .



