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P38 TAEIC 14 (visual working memory) &—>
FIE A% X R 5 o 1) WL 1 JEL B A I i £ A
TMTEL T AFE =5 0] (Baddeley & Hitch, 1974; Cowan,
2001), B AEFRATINIE tH I 0 M L8 SR AE L
g % 2 SR B rh AN DB D B SRR AR SRy 3 R
AN h ks, P TAEICICRF 2 @ 90k
SRR A HERE | [R5 AT B 24 ] (Fukuda,
Vogel, Mayr, & Awh, 2010; Alloway & Alloway,
2010) FRAR AR Ak ] 4 220 910 52 Ak B 273 B B 0
MR R, KERATN . AR BN SR DT 5T
FHIALE TAF 12 2 B8 R AR B HE W A7 FR 4 14
(3~4 1) (Luck & Vogel, 1997; Vogel & Machizawa,
2004; Todd & Marois, 2004), J{: HA[EAMA 2 [a] 4L
W TARICAC A AR K22 H (Vogel & Machizawa,
2004; Vogel, McCollough, & Machizawa, 2005),
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5 HMMFi AR P B )2 (dorsolateral prefrontal cortex,
DLPFC)7E MLt TAEICAZ B AF i AU T 2 4% d %8
FIYER . Mg oA Bhd S92, DLPFC 740
Bt T AR IE IR By Be IR 2 MR Y L 1 9 A 0
(Funahashi, Bruce, & Goldman-Rakic, 1989; Fuster
& Alexander, 1971; Kubota & Niki, 1971), DLPFC
F AT TAEILA223 145 B AN T.(Courtney, Petit,
Maisog, Ungerleider, & Haxby, 1998), #4345 [a] T.
Y12 12 B9 4k F5 FI 5 A (Curtis, 2006; D'Esposito,
Postle, Ballard, & Lease, 1999), Vi & F1k 4%
(Vanderhasselt, De Raedt, & Baeken, 2009), LI+
HEHD 6 A5 BT (Anderson et al., 2004;Toepper et
al., 2010)55J1fiE

4k, #¥E Baddeley £ Hitch B9 £t TAE{CIZ
AL, TAEICAZ BIAEAE AN T 2% AL 18 35 28 vh i
R BRI+ R G, A& o 5 s B
T, Ja 2 B 50 6 A6 2 1] ) 0 b #E (Baddeley

* [H R AL SR 4 ORI H (17ZDA323), LT LA 3R (16PIC022), 4 AR Ui 5 K 2% A SCHE £ Bl 24 4 W0 58 0 H

(2017ECNU-YYJ050),
BAGVEE: FEIRHFT, E-mail: yxku@psy.ecnu.edu.cn



728 1N B

L

%50 %5

& Hitch, 1974) ki UG ATFE LB . KW Z: M DLPFC
A DLPFC I TAPEMEE AL 25 57, —#
S 5T 5 TR RN A5 ] T AR LA B A N T (Smith,
Jonides, & Koeppe, 1996; Walter et al., 2003),

SR NI 6 4 258 W A TR 28 528 2 I B 9
A KAERESE, JEAREULH] DLPFC £ TAEICIZ
Jin A i R SRR AR o 26 EL 3 FE I (transcranial
direct current stimulation, tDCS)J2&—Fi Jo G4 AI 1L
55 FEL DI R, 3 e e et £ 0 R A7 1 R 1 X6 A ik
FE 224t e AR R (Priord, 2003), fEIEEIZ 3
R DRERIAIETE b A B, T R R 0 o 1
Pl 22 T[] 25 358 S el A5 0 B )2 25 1 e i % A P
Th, 00 B F ) i ek 4 ol 28 ST R A e
P 2T B2 2 . tDCS AR 7E F R 2
Jei P ARESEAE KR, 13 min S8BE 1 mA A9 HLUIT AL
AT DIAEZ Bl B2 JE 454229 90 min (Nitsche & Paulus,
2001), XFhERCIRA T REFISZ NMDA 32 140875
R I 3 5 (LTP) A AR AR 0 1 22 v 98 M A2 A Ay
% (Nitsche, Fricke, et al., 2003), {FRH—FpWF5E K
B A BRI DI BE PRI &R A R T B, &80
BB AR TS BN R 164 RORER
Ji%i B HE i 451> 7 i (Coffman, Clark, & Parasuraman,
2014; Dedoncker, Brunoni, Baeken, & Vanderhasselt,
2016).

TN o 8 0 A SRR 9 T E AR
oAz B PE TR IE Y, oA 350k & 30 1 4 R
e DLPFC Al LA 25 4 71 5 i TAEICIC R
(Fregni et al., 2005; Andrews, Hoy, Enticott, Daskalakis,
& Fitzgerald, 2011; Ohn et al., 2008 ), fEB] T Z=01]
DLPFC 7t 5 it TARICAC e TARE . X T4
Il DLPFC, Wu % A % B iE 4 H A7 il DLPFC g
% W P THA TP B0 (192 (8] TAE A2 ]
TCAT: 55 1) I 8 B DA K 3 e [ AT: 55 A2 T B,
IR TC T H0A% B8 T B 1308 5 [ 42 AT 55 1) 36 3R
BEA R (Wu et al., 2014), Li 5 A\ KI898 1k
KAT 55 & B, EVEHLNECA M DLPFC RE6S 3%
T TR O T R AL TAEIC 1R BL(Li
et al., 2017), o5 —IWFFE(H HIEYE tDCS Hll#A M)
DLPFC I #7175 25 (8] 4 3R FE AT 55 1Y 1E
K (Giglia et al., 2014), X EF 55 45 58 4 ) DLPFC
A 58 25 [8) TAEICAZ S T LA b A5 B 4k 4 ad 72
rh Y B AR IR AR A IR . HE H AT =
T 45 AL A DLPFC 7EMSE TAEICAZ Fh i1
FHREZ B TARCIZ AT R IRY . MRt ys

W], DLPFC I 585 5 7K - B 142 5 fiT (4 35 fim i
3455 (Druzgal & D'Esposito, 2003; Rypma, Berger, &
D'Esposito, 2002), FILFEAFRHICIZ GG T, H %
DLPFC HIRCRAL AT REANR] O T HRFE X — [l Abf
FERHE T ANFE TAEICAZ ey, I 5 28 1 B i i
RIFARSEA M DLPFC {EA [Fie A2 g g5 o

Brittz b, ML dcA M DLPFC Sl os TAR
CAZ R B 2 HLH B AR A8 /D, A )
DLPFC S i) e TAEICAZ I ity . PRAFIE 2
PGS B ATE R, ARWFTER 2 MR SE TARIC
2R TE 2 (Vogel & Machizawa, 2004; Tseng
et al., 2012), X— B ML s REUE I8 1 7R Bl 51
P, TH R RIS IR T AR IS e L R
FEAR G R0 BTk ol X A RE A% WA 4 [X 0 T
VEICAZAS R T B B i 0 225 5 il HRL A 510 sk i)
773, #FEAM DLPFC 7EALSE TAEICACAS ) 671 o
55 h R AFAE IR B Bt

N2pc (Negativity posterior contralateral, Luck &
Hillyard, 1994b):2 05 E ArxH A0 B 1 H B 5 it 5
A [ 0400 B2 b R 8 Mt 0 22 (L0, &0 R LA
B LR 1 S, — M BRI R I Z 5 2
180~280 ms, Jf-H7E PO7/POS LI J& FRli i % 171 . N2pe
FEE LT X HARAIE R ER(Mazza & Caramazza,
2012),SPCN (Sustained posterior contralateral negativity,
Jolicceur, Sessa, Dell’Acqua, & Robitaille, 2006) |f]
N2pe —Hf, I — 78 H Fp 52 300000 5 4 i )
FHAF A CH A 7 o HWFRYE CNSW (Contralateral
negative slow wave, Klaver, Talsma, Wijers, Heinze,
& Mulder, 1999)1}, CDA (Contralateral delay activity,
Vogel & Machizawa, 2004) . ‘& £ & H B0 7 15 5 PR
ZJ5 300ms LUE, JFREE M TAECZ 5 B
PRFFFFLE . SPCN HYYL IRt /2 7E PO7/POS FL K J#] [
5k, SPCN Jeie 7 #Lue TARICAZ 5 B 455,
BRI 2 B (R B AR B i R i g m, 2
PR PO I KIC I A 5 A FHZ L (Robitaille et
al., 2010; Vogel & Machizawa, 2004), A 57 5 7Fi#
i XA AR B RS, RS0 M DLPFC 1AL T
YEICIC I B & A TR AL, 5038 2 il i 52
M) 732 7 2ok AR AR R A R R S e AR L R
B

2 HE
2.1 #ik

40 ARG KA AR A BT LE SN T 58
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FREEAE: AN SN AT A AR AL T A A2 P R PR 729

59, FWETE 19~24 % Z ], PR 21.9 %, brifE
#1.8, Hoh A 19 £ A gl il ) s e A
J1IEH, KEv e, YA RT, el 0k
&, BIRMEREICM S RGN, B Mg L,
RN EEEA . Fraeah A SIS, 7
SIS 5 Z i A 2 S IRl 1S, LRSS
A
22 ZEER

AWEFE R T SCHE B A5 TAE IC A2 AR A A
{145 (Vogel & Machizawa, 2004) (& 1), B STE
IRAR ) 57 b 5 30— A 1) 22 ) A A A Sk L
S Pl A RIS T B T F LS, IR A
HREEL R M o B2 FORR BTS2 100 ms, 7E
A AR 20 A A 30 A ) B30 A AN T €2 1 /)
Jrbk, BT B AR BR G LT A a AT, A
FHAGICACE S 46 10— 5 3 b /N5 B ) 2 5, (4
NEE 6 ). MFERBUTINEAR, EERSZEH
900 ms & H B P51, 7E A0 W SR
8] P 30 A7 e R B0 R ) ) e, SR a0 T 747
Fi 1) — M0 S5 /N7 R B G RE G TEOR A9  B1 A
B RAEARME, EEA, Ref— /N
itk Ak, AEMLTE F oA, ARARHE T 4, ARfkS
AL BB RS 50%, T bl AE Bl ik ia) P-4 .

FIAT B9 /N D7 R S BRAE A 4.3° x 8K T T
Xk, PN KSR s 2k A1 EE 0.7°, FA4N X
BN R4 64 0.9° < L1K/M @, (3
Py g . &, 20, %5 . 1. BLRE6
TR, BT AR BT 5 L AN S R
P /N7 et Z [ KRR R 1.6°, T B RIFE
Fo14e, NEASRAEES ., YIRS BRI
& 100 cm.,

Bl R B 4 P K (P TR BB, o3 AE T

RTINS RIS, BRIV 4 NE
%, B/NTRS T ESE W 72 MK, B RIMES
PO B e AT 4CEE 4 A EHO R 6 4T
% (B0 6 A A4 144 Mk, AL 2
SEN 576 MR .
23 ZRERBRIH

S 2 E NeuroConn GmbH /2 &) A4 7=
) DC-STIMULATOR PLUS £ /i 4 37 i, 3380 f it
PR . P BB HAR (5 em x Tem) I
AR K V4 AL ZE IR T R R AE IE M
FLRI A4 N DLPFC 15 4L, 1EM AR CE T 10-20
L RS F4 BRI E, S5 WA CE gAY
e 00 G 9 2, 3 7, SR S5OX A i X9 B2 T (Jones: &
Berryhill, 2012), FHIEAEE T, RHMEEN 1.5 mA
() B L R AR 22 15 ming R ARRBECE T,
P P L B A o7 5 LB (), {2 R g
BANAETF AR A HFSE 30 s, B Ia e B A3 15 min
JEHUT, DA 08 a7 20 R ep 2 i ) SRR ] 1) A 1k
SRR, I HYE LA DX 4342232 10 2 B FP il Pl F
BRI A 100 P G A () A o, R Lo o AR
0 H A I DLPFC (4 Hl R B . b T Bl
I JE R, R 4 B T 4 R (43 AR R,
PG 24 h DL E)SInsess . w4 52 s il et i
DLPFC 1 {8 B4 0 A, 7 4 [ 2R 47 A
PAAEHEZ 15 min HUBICZ S, 32 ZIHF G e T
YEAEAZAT 55, JTIRIB e SR MG B AR 5o
24 WREIERBH

fiv BB B HE ff A% E Brain Product 23 142 RY
BrainAmp 32 R REGCRE . A CE BARTES
AR AMIIC KRR L, ZEHR R Oie s 2R BIR . Sk
Fe 5 i Z [ A BEBT/IN T 10 kQ, 7EZRIE BT 8 R
0.05~100 Hz, RFESHR A 1000 Hz/S: . UL FCz B}

fifi4

28R 200 ms

776

22 200 ms

>
>

B3 100 ms

B 100 ms

FE3R 900 ms M3 2000 ms

FE3R 900 ms B F31 2000 ms

K1 g 4 MG 6 A8 (AL 55 SR i AR
e LEAT B 5008 06T 4 4255 AT 6 4E55, k48 a— O bR 3 L BBl @ A A=Atk . R UL AL T iR
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ERNTEL S, B LA T LA ZE AT W HE LSS i A
BIRAL S i, B GE g R % 40 Hz, 43
S LAZR A5 e 51 R0 e 51 FF 4 ) Bk 2204 R 440 A
KHA I B, s BT B RERIN 3 516 R ) 43 B B
li1] 43 51 41 —200~800 ms  F1—100~600 ms, Ff43 7 HL
S RTHY 200 ms F1 100 ms i HL I VE A KLk, B8
Pl 2 5 B BR 100 pv, KFEHRHE HEOG BY £
B B A+70 wV o BTA FEAEAE SC R 1Y 43 A Hk e
T DRI I 5 Xk 1) o e R R AT 4

AN Gy Sk A Ta], K pr AT R UeAZ B AR A
H b [RI £ AR I8 1 114 25 (2 Jin P ¥4 (Hopf, Boelmans,
Schoenfeld, Luck, & Heinze, 2004; Eimer & Kiss,
2010), N2pc S&7E 3 H B 2 J5 29 180~280 ms H#E
FETRRL B2 )2 W T, ASBIE S bR 4 7 40 A€ 1 57
N2pe  F B[] 2 HUAS 23 3102 7 491 310 R e 371 5
/2 J5 ) 180~250 ms £1250~320 ms (Luck & Hillyard,
1994a; Eimer, 1996; Woodman & Luck, 2003; Jolicceur,
Brisson, & Robitaille, 2008; Woodman, Arita, &
Luck, 2009; Woodman, 2010)., SPCN )i [f] & Bt 15
53 2 ) 8 R 5 46 5 1) 320~800 ms il
350~600 ms (Jolicceur et al., 2008; Eimer & Kiss,
2010) R HT AT, N2pe Fl SPCN — it 1E PO7/POS
AR B O D R e o, H T ARSI Y 32 SR Al iE
AELHE PO7/POS, Pl I 34 B 9 4 AR ] Rl Ay = %)
FL % CP5/6, P7/8, O1/2 B X 5 [ ] e 4% 30t s 2 1
(M N2pe Al SPCN BYIE(E, ASBF9E 1% A
X N2pc 1 SPCN AR AT 507 o
25 HW|MWESHH

B S g i FE A D738 AR S R e R A &R
7N, &R IR AR E S I 2 M R PR AE S 1 25
B, B, AT REAT = BB B e T
fEici 25 =833 Cowan’s K (Cowan, 2001) &R %0
w, HOPEARN: K= igeffr x (EHhE - &
%), FRoR 2R E B 3 H 3~ AR TR ic 2
I H AN X K E, B RS C R N2pe
H1 SPCN [ IR AE 2R F 2RI 2 A - 1E 1 e 3
£l DLPFC, HEBOAIH) x 2G4 sy . ffar 4, f
far 6P DX 28 8 4 I £ )5 2543 #r, SR ] SPSS 19.0 i
TR ] p (W) £ 5 LA E 42K A Bonferroni
METETT o

HT AR I, AN [RVRE 5T A A (406 T B
BUBHAAA RN R, MEAR B TARICI A &
/IN(Tseng et al., 2012) ., P45l (Meiron & Lavidor, 2013)
3 72 F R (Berryhill & Jones, 2012)#843 5 i

MMAEHEAZ (DCS ZJEZ 5 RN e AR EE T
faf 4 PG 6 BAPME S5, BT ASRMGE TARICIZ %
RN 3~5 A4, XA kv, fifg 4 {£55 0
SRR ITANTRYICACRR S, TAfT 6 AT 55 IR i 1 At Al
MRE S, i 2 ricd2 i B om & F e ie
12, W 4 Bl 6, 101245 A T
oA MR — LR, B a7 4 38 B 2]
IRABATRICAZ PR, 2t 6 i HAC 2 Ry H £ i
SAREEIETIN . EARET AW FE T O F X A iC A G K
JI0Y 53T KRR B D, (HARDESE ik i DA 17 fif
4 BN ffar 6 ICIC R TV T R /N S P0AA B Y
SEHIC I A K (R BRI LT 1767 4 FH A 6 K
BB WA, r = 0.65, p < 0.001, PridiEz
tDCS ZJ5 134 25 S ARAT 1 REAZ B Pl 1 1987,
DAL I R AT AR i 1 17 BT 4 3 B 7 6 AT 55 1B il
LA B HE I R /N (K 6—K4) 4 AL E0RE B A7 ik
P T ) IR o NGO T v R S (D N 1]
R 1 Tk T ) RS fin et /N 2 0k B AR E A S K
FTAL(LAT R FRARTEE 0 41) AR ST TAFICAC K 1
Xt tDCS #3445 I DLPEC 1E FH 520 .

3 4%

31 TA%ER

A 2 AR TAETT 6 18 Ol T S 1 2%
T 50%0 5%, XISy 38 £ was iy S Ko k4T
TIREER . ORI ES SRR . e i 3=
R e, F(1, 38) = 186.36, p < 0.001, n; = 0.83,
SIS B 800« RS R R CAZ B ey 9 A ELA
AR5 (ps > 0.05), K M4 FIa] 245 A0
L, 2T B E R0 W, F(1, 38) = 18.83, p <
0.001, np = 0.34, ALY TR0 . HIBLSE AL AN
e A ey 1) 22 AR AN 8.2 (ps > 0.05).

P B KB & B g SRR, e TAE
WCIZW S 1 &S G2 G 3 T 3 B AR
(ps < 0.001), 1 TAEICIZHY 254 K W Bl 1042 i fif
A HE T 2 (ps < 0.05) . {H A IEME: tDCS HiA
il DLPFC X #5¢ TAEICIZ A BT B W i i 5
Wi o oA T dE— AR SN (RO 3 K Vs 7 ok v o) sk
RBYSEm, AR S IHA9 N, Myexs =
0.74, SDge.xs = 0.40), XS4 (19 A, Mgexs =
—0.10, SDxe.x4 = 0.3 AT 20HH LAY IEVEH
AT DLPFC, MBABRRIE) x 20842 5f7: g
4, ffa 6) x 240 : =R 4L, KR i dl)E S
WM EBL, RIS < jgfe i x 45
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FEBAE: A O SN A 7R AL T AR AL R PR 731

A HAEF R, gk &, F(2, 38) = 18.16, p <
0.001, ;7 = 0.36; ¥4 K, F(2, 38) = 10.30, p < 0.005,
Ny = 0.22,

A3 %f s AR Ry & HEAT 2 JE
x 2 e e B A A 5 25 e I R WA (81 2) - IR )
B IC I e BV B3, F(1, 19) = 107.42, p <
0.001, m; = 0.86, I YHEHN 7 kit 1042 07 4y ()38
pANRTiN %2 (3R b SN I sy AN 1 b S R ek vyt
fi i BAE AN 35 (ps > 0.05), HLRIEOF A
XIS 1 S R B A R i = v ik o
BCAZ e R0 2, F(1, 19) = 80.59, p < 0.001,
Ny = 0.82; FIPEAAR FEHON AR E, F(1, 19) =
1.10, p > 0.05; HPEIEHI RN 6 a7 1928 BAEF G
&, F(1,19)=19.39,p<0.001, n; = 0.52, FHJFKLK
SRR WL 3 BAE IR B AE AT 4 B9TE O R IEPE
HLIIFCA N DLPFC AH BT R ORI . 48 T T 8
WP &3 1(19) = 3.15, p< 0.01, Cohen’s d =

RENE
2.5 4 I — S Y 5
1 MIDLPFC
2.0
1.5 ]
)
1.0
0.5
0 7 T 1
fifir4 76
B m R
* O HRlEA
3.0 - * | MDLPFC
’ 1
2.5
2.0 r
o 1.5 -
1.0 -
0.5
(B T |
pidar! 176

0.58 TMFEGAr 6 M s 77 2H A A 1 R 1
TR S22 A EE, t(19) = 1.05, p> 0.05, FEAPH]
WG BLUR, B S 4 4T 55 RO HE A i e 5 s T
ffir 6 1155 (ps < 0.005) .

L AR 4L K s SRR B (E 2): I
FTH YR BTG R0 AR 3 (ps > 0.05). 1 Tk
T e B IE 2 B e B9 AN B2, F(1, 19) = 34.98,
P<0.001, ny = 0.66, RIS (¥ F AL A B3, F(1,
19)=0.12, p> 0.05, FFLIERVFNICIZ 57 () 28 BAE
M3, F(1,19)=6.87, p<0.05,n3 = 0.28, HHJ5k:
0 45 SR F W] R 3 AR 2 B e AT 4 500 T IE M
HL A DLPFC A B R ORI S5 48 T T
BHHAPERICIZEE K S5, t(19) = 2,13, p <
0.05, Cohen’s d = 0.41, 1M 7E i fnf 6 B 5 R 3l 35 1 1
TSI B 22 5 AN 3, 1(19) = 1.38, p> 0.05, Utk
A, v AR PR R B R s 6 gL
AR T AT 4 BT A R (ps < 0.05),

4- k|
W Bt
O A
5 MIDLPFC
M,
1 —
0 T |
fti4 %76
=
o
* fliIDLPEC
4 —
b
3 —
M2 -
1 —
0 T |
ffif4 fifie

B2 =G AT TR
M KIESRREFFRNEE O T i 4 Ffr 6 B TAEICIZR M 2ZE F 00 B3, /NG5S 2R 0 4 1500 T BB ) DLPFC il
e ABURIE TAEICIZ RN 2R 5.3 . *p < 0.05, Errorbar {UR I {H AR MEIR .
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DL b sk BRI IE M H fill 3 45 i) DLPFC
XL S A R I A B, (RS R
FAR T ) AR TE AR S AZ SRR B g A
PO o X TE ey 4 B 6 IefC A R K
AT 1R/ TE M BRSO TAEIE 2R/ & F K
(2 THROR AT AH S AT B3 . i i 1 7 4
T R, KA 4 51500 N1 o R IR
B SIS A SR TSR, g = 0.48, p < 0.01; r¢ =
0.40, p < 0.05 (& 3).

32 ERP#R

— R TR 2l O3 i 22 7 5 22 1 v FL AR
o e bR, XA 37 448 I F A
HEAT A0 HT . EHR CP5/CP6, P7/P8, O1/02 =X Btk
F1A) XA P A 9 ) A P R W 1R ) 22 (B S B 2R A 7 0
Xt 37 AR AE BT S HBLE ) N2pe I i
SPCN U MR #E4T 2 JPELEAY < 2 12 i for E 2 0
T 253 ah R (K] 4): N2pe D% F1 SPCN % i
B BT RO Y AS 135 (ps > 0.05) . Xt 37 Z w4
D3 L B B N2pe i 08 Fl SPCN R I 47 2 x 2
A7 2 I a SRR W (B 5, Kl 6): N2pe
R P4 B 250 9 A .2 (ps > 0.05), SPCN %2 I (%)
P TR0 3, F(1, 37) = 6.45, p < 0.05, n; =
0.15, icAZ A far Y ERON . B AU RIS AL B a7 1Y
ZHAEMBIABE (ps > 0.05), R [F R M T
SPCN R MR AT RO AEA th 30, 250 3R W, s
41EWLT, HL A M DLPFC 22 J SPCN FY iR [t
FEABRIBE M FER, t (37) = —0.23, p = 0.04,
Cohen’sd=0.74 1M fiff 6 B F _FHEZRABE,
JAEH 5 R ZE X N2pe %15 Fl SPCN % IR #E 17 2 il
RAL < 2 s x 2 4L E I 225080,
ZEREW] . N2pe BIRAY A RN A 2 SPCN

159  »=048,p=0.003

[ ] ~
1.0 ® o
® ~
o ° i
2 05J@ “®
g Sed
:? I T G ‘/ . T T
j‘§ ) ®o-1 e® ! 2
55 ~ (™)
5 - -0.5 P
~
104 ®
® A3 SEy]
-15

P B S R F2 2 3, F(1L, 37) = 7.01, p <
0.05,mp = 0.167, HALRN A 3%

BRI AL < Jofe e < BB 38 B AE
FIEARRE, R T #— P IO T ARSI M
ZEFR BRI A2 75 37 B AR 22 SR, 4
X A (18 )RS J12H (19 AN)#kiliy N2pe
PR A SPCN P & HEAT 2 HlER A x 2 jE 42 6 fnf L
BT 22500, AR EW . m L S Al
N2pc i A9 B 20t 7 22 0 P 25 R R 2 IR
WP SPCN I8 4 45 Rl 3k iy 45 Wk 2 (ps >
0.05) (& 5, &l 6). fmiig J1HpXny SPCN B ME 1)
IS R B, F(1, 18) = 8.23,p< 0.05, n) =
0.33)0 HZICAZ G far B9 R . ISR 5id 42
1if B9 32 A A 825 (ps > 0.05), B XHEEA ¢ 4646
SRRV, mg AP TE T 4 RS ENE, IE
P HL A DLPFC AH XS T R B 00 1 L~ 1Y
SPCN I IF #5645 B & #27F, t(18) = —3.27, p < 0.01,
Cohen’s d = 0.78, TMifEM M 6 MM T & 2ZHA
W3, t(18) =—1.42, p> 0.05,

TR TE A 4 BT 6 101245 K AT )
/NG E P R BIEOR SPCN 35 W 4 42 T 380 S8 R AT AR
KT B PO A A AR T ok, HAE
Funf 4 455550 T SPCN I MR 345 F 3 B R FE TR
HR, r=-039,p=0.017 (B 7), 517 MR —E.

4 THE

ABIF 5 o M FRECA ) DLPFC 2 7 H %
A DL S B AL AE T AR G2 AT o 36 BURN #2275 5
AR, MMEIEA M) DLPFC 7 A [ G faf A3 T
YEICAZ I A i PR T o AR i e a7 A o 2 1
(R ABR) T A far 4 BT 6 455 B Is 45 it 1)

tDCSHR-K (Load™)

RIS

-1.5-

B3 ICCHE AT ) AE M o A ) DLPFC ZCR B AH
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The causal role of right dorsolateral prefrontal cortex in visual working memory

WANG Sisi; KU Yixuan
(School of Psychology and Cognitive Science, East China Normal University, Shanghai 200062, China)

Abstract

The right dorsolateral prefrontal cortex (DLPFC) plays an important role in working memory. Previous
neuroimaging and neurophysiological studies have found sustained and elevated DLPFC activity during working
memory delay period. Meanwhile, the right DLPFC has been suggested to be more dominant in visuospatial than
verbal working memory. While the causal evidence for the relationship between the right DLPFC and visual
working memory is still rare.

Transcranial direct current stimulation (tDCS) and EEG were combined to investigate the causal relationship
between the right DLPFC and processes of visual working memory. Forty participants performed a color change
detection task with memory load of 4 items (load-4) or 6 items (load-6) while their electroencephalography (EEG)
was recorded. Before they performed the tasks, either 15 min of 1.5 mA transcranial direct current stimulation
(tDCS) or 30 s of 1.5 mA sham stimulation (SHAM) was applied over the right DLPFC. The participants were
divided into two groups according to their working memory capacity increment from load-4 to load-6 in the
sham condition, the group who gained more increment (the high potential group) under the sham condition also
benefit more from the anodal tDCS over the right DLPFC, while the other group (the low potential group) did
not show such effects.

To further explore the neural mechanisms, N2pc and SPCN were compared between different conditions.
N2pc did not show any stimulating effects or load effects for both low and high potential groups. In contrast,
although SPCN did not show significant main effects of load or stimulation, or their interaction for the low
potential group, SPCN did show main effects of stimulation for high potential group. The amplitude of SPCN
after tDCS over the right DLPFC was significantly larger than that after the sham stimulation under load-4
condition, which coincided with the behavioral findings, and further suggested the role of the right DLPFC in
representing the memory information during retrieval.

In sum, anodal tDCS over the right DLPFC promoted visual working memory capacity of those who had
more cognitive potential from easier task (load-4) to harder task (load-6). The present study confirmed the
causal role of the right DLPFC in representing the visual working memory information during the retrieval
period.

Key words visual working memory; tDCS; right DLPFC; SPCN; working memory potential



