[ Downloaded from journals.tums.ac.ir on 2026-05-11]

V-1 - AVAY Y oplouds Y'Y 095 - Suolivhs l gk
‘M 93 Ao

JWET &3 Yoo (3l Lot 53 doon (59 31 (S s afliams (3 2 S 5 53U
195U i ;2005

RT3 U [V POPLPR W -SRI WX JHP 1S VPN S S VP SN

Olel @ cim g ple olKuisly ( wlidyly, 09/5_‘

Ol (Ol st daged oSl (o g B pole 0dStimgy (b Llid g, 09,5
Ol (I il g e pole oKty ¢ Loy LS 09,5

Al s (sl ple 0aSitng (i5lis Clasl pole 09,5 "

LEVCCS

Sy S o gy 03588 ey i oy e Ty LS oagmte el 331 )l e 8,80 A 5l oy gy B Sy ol FBAD g die
Sdste p S5 &9 il b ey el (pl Sl Bl (Sl 5 SUTglng len 3 e it (Sl S (Sl (B9 he (S Sl e
g ol ST ples 5 o)l Saals oiler 03 (sdenels St 9 Jd el el Ul

2 Lol Jlad bl g yglas (s ey b5 By (sl slitel 5 Ol S CBlate gyl e by slew Ve slallie ddlls ol 53 2 omiy 2 (g
Odody (Sl (S8 S o0 dds Vo lew 2 .08)5 )18 dunlie 3y50 (yloyd 5l g ol 93 g (yloyd I am ( SiBlu loyd jlam g S8 (Sloj Cugi Hle
56T bl O?A}i ookl b aosls Julos 0)8" cdlyd ()b by (Slin i pid p> d@Bd V- %Jgkﬁn YL uls, w6l Koyo0 dads Ve 9 4dBd Ve
iy ©yg0 e Syl sl 5 5,5 sl Sl b by

S8 b duglie )3 (P-/+0) ey jlaxy olo 93 9 (P<4/-0) ke 51 sny alolddy ooy S spls hilest 53 Jlub Aladlo g (el (slaygesl jlizel sLridly
il odabie (653 A ($39e (e ) By 3 Lol )5 My GRIEI () dme pobos (Sl (S xSl

53950 Ol Glanobs hles Jub bl 5 (el (U1 50 (6l 350 sl dooman (g5 3l paiions (SIS S50 s g0 515 4 15 oS A
2,5 5148 edlaisl 350 yljlew ol (subieile &by o Wilgs oo

Ik gt Il (oenol omer @) 3 (S maie 0l> S8 15 0IS B3y

QYY1 AVAYY dllio iy )

dodo

sx0 (S Sl puiine S5 550 (VoY )2 55 0 0 5o |y memory)
)y (transcranial Direct Current Stimulation: tDCS)
5 0islyy «Sislerg hlew 3 jre il (g Sy
5 (V++0) S 5 BOZEIO 395000 S5 (s > T
Srmke 3l S s s ol (Ye4F) o Ken 5 Fregni
o s pid Sl bl dlp ol oblg IDCS Sluogas

0l b5 sally sles Glacul I (S

2o 5Ses 3 (e el don 5 Yoame B! oyl ccau
(i y505 Bl Canl (Sen Lol 0gd o sl 4 ]
sy cauds Sbi SYMBL(V)og dbul po Cigae b yuiled
05 Cusmo jd Ulgl g ol anel IMB! lc¥YM3 ]
(working  Jlb dladls » s U ules 5 opidsl o

E-mail: h- &¥a8 3l «¥V-YYERAAY. :oali QAYASYIWY @y 05 by s oKl womish loh (hou bls i gume ot g9

pouretemad @sbu.ac.ir


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

2205 )3 I puitie Ky il ay

Sluds ol il 5 addllas ol 5> wilaslys gloj Jobo 5
29580 plejom 3,8 olat 4 by wad Gl ol Gloj g
9 R0l Syt (el Ul dgme 59y lAB Ve ol
Plg> 5 Q)b (oto poby SIS 4 e fhlew > Jlub bl
dls oSl sl it 56 A5 ) gloj Jgbo o o
ooty L8)S )8 qwyn 390 hlow s 3 35 > 5
(Dorsolateral ~ _8,b iy Sliw i wid adlas oyl
S0 dakile  lgieay Prefrontal Cortex: DLPFC)
» IDCS clidss | plSma S b ws ol
ob)ﬁj o] ‘_i.:):m dilais 0‘9‘."“&’ |) dialaio O:’-‘ u‘““")"ul")

...\3.)9.3

32 0R9)

O &S s apiand sl gy jl adllae oyl
domex g5) J meliee (SIS g5 50 Laidge]]
oy g9 90 ol 3,8 @dl s DLPEC dsb > (tDCS)
5l o yles

5 e Caow ol Bl 29Ul &S Sbys L tDCS 2

(28,5 5 ol 5,Sani 3 o SIS 34,8

S Slyieds () (Se5La DCS Y

alpl ) Ol oy cele VY laws o ol
So8 e (s Jlesl 6,568 b b pe Jleis] Sgen
G5 oae (b oy Vo Gl 5 Bla Oyen
(e S 5 paastie (eSS g (BASCS
15395 Ml S K, 51 ADCS )18 yoai5 (slisia &,

Mz 9 3ye i) Cuwnstusly Glosb Sl sl e
B3gn piled 23 Wl pllew () Jgi) $ad Ol (o5
oMbl olulyy Clasl 5 jie oo by aliwe oyl &
4 by polai oy Jl g slew B¥gn Sl ead cutby
blie LAL5 (g0l
(il 8 Lasedd lp b aub imaging: MRI)

(Magnetic resonance

e ol palts 5 Koo Sl cad Ko L Sl am
g Olad> (hpd 38 5 o0 OAS (S8 b 4 Olpes
0 5l am &8 00,8 Gl bl oyl S e coaml oSSl
Sl Koo ol eslids Yo ] el o S IDCS s
Osxed (Fleasly salos (ool (e > dedge
Hadls ()] el o yzall o b (S50 ol 0k )3
obles 4 Mo ghlaw > 9 9 @l B3 > Sl
o3l ol oygte (il Q) 1y b med o pgutsS
Ve il phe) SSYb g (ande 0 1 ) b Sl o8 ol
o (eeloden o ) i) 553 Ko ad (4565
(YFPgd e 365 555 Sacuibye 4 Cul

350 v 5,5 (¢l DCS ddlllae 93 aid 5900l 4y b
Monti .ol 018 plxl (oo bj @ e olilew &35 )),3
YU ohan |y O3S b o518 ol oo (Yo oA) oo
S Slty oo lagisy ) (4883 V- () el s
Cuid )3 4By Vv Odody (Syw g &30 idn S Lol
2B g gl gloj gl sy Y54y oty by 4 Wi sl
5 292)S (g ySoiluil S50 il amy dboliM g LS 9 ()20l
Cllad > cdd day el Xl IDCS ladd a5 asl yo
Sl d)gl“ O g ol S0 aS s 3 ogd e el
4 NAd dsgie (Vo) +) o) Ken g Baker 505 dallae § o
&lp (ay O Sdeds g jgy p> AkBIY+ «ppol Lo V) ol DCS
el )3 IS IDCS | duglio 3 e Sl ol o
ohigel slapn] )3 (sl €83 13 du00 4y e g (el
s R0l slew GBB) (eje (ol slew Ve )3 o 63l
(Ao (019l (o s sles Sz 9 0o

ol ol ol el ook la)lSaly dacpl ogMe
GOoke » Sluls ol IDCS G0 slacads plo
o 0l 0 098 b oS bl el ead (Sl o0l
g ol 015 gy G0y Oblew 2 So25 £5 cnl b
DCS (ladSSyy Sloy il oSt &Sul & @2y b g
b5 plod sdancly oloy 3 (Ol ©ad g Clule slas)

VYAV Y oplouds FY 095 - Sulivh ol gids


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

ay Oed 5 Hliedasuw yu=o

(N=Y ) andllas ;5 oS ES pad o ylows owlbidiCuron W Sig-) Joua

coldanls S el anls e nSile  dam s

\ ¥
\ \
¥ 5

20/0 5 oy
0FI¥Y ¥ o3

INATRN Y Ve Qo>

Sopd b by Al )6 eleal (BuSeS 8 plply
SSzd Soyo5 byed Ay 40 Lol wWin S wlesl |y (S sl
(IW)20,5 Spd Jled )by

S5 Wslio yites sy (sl (gl adllas (]
Gy 8 olstl (635l 9 Jsjws) S5 bey Jl sjme
48 Aol dgwgd 25 (VoV) GhlSen o Fectio iag
3l e Bl dbgl 4 e e iy it
265 LIDCS 30k 5l onds Jlasl 1 aoms )3 § 39800 0 )Sas
calld iolidl) 53 o pll 4y9wsd DLPFC Jolxio g (oo
DLPFC (¢,8 S5l lids ) 5 0,Sas Sy DLPFC
el g > 0,Sas 39 2 Mite 51 s () > (585
Sinsh (x5 55 (nl ) S B S o 5 GlSs
Llys 3 S5,56 9 DLPFC b culy 517ce &7 dsl,
3 it (SosS) S5 sl eSSy s lsisdy o
95 oo 4 anzel gladg Sl as a8 )5 s )5 daomex (5,
(V)sz5,5 )3 58 oy

ro ExSoilsl Bkl Kol 5y5e AL
VelYe i ) Ygeme Ll Gl e conda
(Electroencephalogeraphy: EEG) 3,3 gJlausly xSl
g Cdy 8 adllas oyl 0 &S (6,00 gy Lol g oo odliiul
ol 4 a4 8 (Vo)) lKea 4 DaSilva lawg
il pj gy 4 (VW)ewl

On Aad) Ga Gn om by dhS Cwy gy bl
Cudy sl (it ) po Culy (Sl b (e g Sl

WWAY Y oplods XY 095 - Sulihs sl g

9ol J alasl g s paastie bwg o] il 406 e
oLl YO 9 Vo) Jlo yoa s (o)l (o pbj (oot
4 el 1 (Sl hlen MRI & bgppe pslas (V) +)as
GBS 5 e 53 5 g g o S5 091 S S
9 ;0 DLPFC gy cél) i Jobs luebl g Sl
Slasle (352 olls 35550 )5 ol 5y 2958 &S oS
B3gdoxe «(Gjae A Blaie (lg)U (oo p b 2929 Jold 3959
S oy il ole id JBle cuidS 4 J FO U YO o
i JSdo & 648 adllas 3)ly Sllow (pizen D9 (550
g 23l adlas y3 35,50 ond Mol JSie b g (ales b
Sl adllas jleudly (Sbjgd g giis Al jlow &5 ()90 5
(sham) _Szle b Jub alilis g oluly ohlen a5
i8)S )58 09,5 93 )3 okl g0y
3 3950 S S b s ol ol dillls
W (NaCl) Ko @ anié] S po jio sl OXO guiwl
Yo Sdeds sl o ¥ opolie by dDCS ol b g A
(Ve oA) oL Kan 5 kNOCh 5ios 5y 0 &6ly] 50 4y dadd
3 ol dlazel BB Gldllas (gl (05U oolaiwl 350 dwg
S cod s cdld Gl 5% 53 o Jols kulyd
e DLPFC 55 oy 5] adllas )5 eoplply .cund
9 g5 2980l 5 o DLPFC (g5 uil 55,0l
gl Sidlo S0 (gl i o0l )48 cuwly DLPFC
e 5,50 boud jd oS WA 03 Y8 Slacusdge len )
D gy 4l Ve gl bid Sz Lol WS o 00 )8


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

2205 )3 I puitie Ky il Q¥

ol g0 edlaiwl 3y90 (gyTamelS kel oy deliy
5 osliel bl pb g polas IDCS b oy (b o olize
olyor &5 g cpl A o 1)) ABED Ve Cdedy YanelS
Ao ol Peels by ol pU ougar (ad elb
2929 ol robal el Ggeil 0 pglas cnl il pliSe
VY )il

il pj b 4 o e adllae (gl 2l X,

wbcold) p8 g jlew delgiuy (Jol dud> )3 )
Sy oyl U 08 50 1) IDCS jlaw (peiomad b oSS
Sop om 5l Pl JSgp 4 S

ool g Jol duds 5l dny 59y duw &S (pod duds Y
O3 ety el ggesl 5l eslatul b jlow by g
9 Y-back (yge5l 3l oslitwl b (63,5,15" dadls «yg) L5 )6
el 0l stanols ogedl  eslal b tinol oy
b b o debippian s ) glS 9 bl Hercds

tDCS (V)pglio jo, Vo o 4 dm dope o Y
Ol b jre S50 polie jo) Ve Do 4y g () (S
il o LgJJT (tDCS) domes (59 1 (S puianno
(553 31 5250 s 2 b 5io S22 5 «cr DLPFC
O b qpatins g5 51 (oSl by oSl (S UL 0
mls olelp a5 dg aids Voo Jlel Gae g el lio 9o
b 4 arie] g Sl sl 1 nile hgels ol ous cls
2 Ohles s 0305 H1)8 Jlews (9,5 590 (gldlgn idgy il g Sl
Oleyd o el 3 Slas s 3l (Spow oy e (b
d)l.}.,,l..ﬁ 9 d)lA:gJ G ygody as d)—’jﬂ-"lg ERpas dhm_{)m
Lol pb 2,8 9550 L slas (sl )3 Jlo & 5 B0 )
Logro «llges Jolis sline Asio duw ;3 &S pouai £v folid)

)JMob)wmwﬁslw%oBEwsibww9(ﬂ
CY g COF Job g (oys (05,8 b 9o bli5 dais S)b o
ol lp 2 58 adgl (S > 38 im (BEG cans )
o5l gy (BEG s ) F¥ o FY _l iny DLPFC
Ghgy ool b a8yS e > adgl Sy B e ) ol
Joedlawl lpy 550 Al bole 5 gSojll
Canl (St 55 518 IDCS (sl sl B8 535 (slmdg S
()2l 5l (i b8 slo gy plo 4

by ogesl 5l A ke b oolil 45T Slayges]
5 lgome) gy Ui (slagygeily; Jold omils ()b oL
2 sl o ppgal el S5 slzel Ve gl Ll 5l S e
o 9 s Vo3 okel Canmdds 3ae ¢y90jl ol lyal b
Copo b (b b Bygs odel Cawddy 3Ue 395 o munnds £
Cawl 045 A:.:L 9 Wy u}o)i L)i‘ u;ilS) 9 L;:l;l; Ll d)lST
hnols kel oael ogeil ((MsV)(0= VA g r=2/70)
oz 51550 ) ol 6 ol jlogs 457 0005 B Jols 55 L
bl 53 gl 4 abls 4l Vel dm Jai )00 kS oLy 4 28
Gl Bl pas Cyao 3 g ded 0 03 plixe oleinl)
2okl 4 oy Gl o dpdie 0> 5y 4 gl aleial,
S ol ol ae g v e b asbipl Clie (g,
gl aloal) Gob Cwyd gl )y glagal
L oolyed Cawyd szl olse L;,Lo...hl) L oolyed Cawyd
Cawddy oliis old szl g ble cbagol ‘u‘im L;,Lo.dbl)
ol 0sd 0B 5 uyp 09eil ool s 9 bl e
Uy obs)) sl a5 Y=back ;ygel {Y)(0=+/AY g 1=1/FA)
lacames 55 5 Sojdleyy bbd 4 ol sl Jlb il
(A5 1) aue) e ol cygoj] ol 8 o 54 cilies Ll
S B3l 1y (9999 sedls I (gloyas; b (BaseS
fosly sl i3 o] ¥ S pome silad i8] S e oS _olSin
a9l kel olgieds canyd clagwl sl addllae ol )> Lamd

VYAV Y oplouds FY 095 - Sulivh ol gids


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

A

Vbed 5 (e usuw (yw=o

Oloyd 3 ams olo 93 g (yloyd 3l wry ( (B Lw yloyd I sy cyloyd I Jd SIS oyl Hlof Y Jgua

(Hre S1,541) (ke

aloyd jlamobgd loyd jl o

oo 3l ax

\F/5- (Vo)
DY+ (IAY)  olf+ (V-0)

Yoo ((AF)  ¥/es (IAY)

VEIA (Y/-])  AY/A- (Y/AY) AY/ae (YY)
YIV- (<AY)

oleyd 3l Jb 095!
32 0L B ke
YA« (MYe)  Y-back ;g0

VAL (<AY) Y e ((TAY) ol 8 yed 000

B8 zud 98 D3l plad g O/Y jlme Bl il L OF/YA U5 )
el (ke nisley bL & ]y Slopy s e aw (IS
ol 03l ¥ Jodz 55 loys 5l dm ole 93 ¢ by
hoolatwl b osls Julow g 4500 51 Juolbs @l 3o p
V-back (503l slojlital oy oty S el olel gl
b Lalyd )3 glop 5l dw glops 5l B8 Slej cugs e
u,a..\.,)ﬁ L;L.QSJ QSLQU?")T LY Joy).n dl.bob‘.) (p=‘/‘ ‘\)w‘b
(P=+/++Y)loys 3l dn g ployd 51 LB oy oglas &S aly L
9 b O S9l Lol )l g2y (p=2/+ 2 V) gleps 5l dm ol 53
O}oﬂ oboly uiomed (p=2/AVY)AS oad loy LB
Moz > pobad (el bl ggecme (b8 G el)LU
I o alyd 53 glop 5l am qpleys 5l S Sloj cugi
(p=ele V)il sgg glas loyd Gl s ole 93 5 loyd
o &S O ol ety (eSS claygel 4 bgrye (claosls
Jodm oo 93 g (p=e/oeY)pley w5 glop I U8
Ol 1 UB 9 b om Ll )y 3925 gl (p=+/++ V) ley
@ bgye sbodls Jdos 5 apd jl Job mls
5 pgesl 5l edliel b ptncls o osesl slajliel
S 3 o Sl ol 5o (slagsySoilal b 45, bcSy il
Sham g blyd o flop jl aw cyloys 51 L8 Sloj cug

WWAY Y oplods XY 095 - Sulihs sl g

8,5 8 0,5 e Ko (55550 ) il 5

(ol 3Sles 4 bgrypo (slagygeil cloys bl o ¥
Pl g 2 obl )by JUd dadl s hpol; by
09il rSb pb el gy A8 e lew el
Py ($aS Oygody pglal Bl cos (el

olo 95 cyloj Jobo jo Jloys &Iyl plgs obsl (sl 0
Bt ol Shes 4 bgpe slaggeil glop 5w
@ 5 <85 )13 bl 390 0)lg> Jlb dadls o (ool
A5 ylan Aol sy

L W dsd SPSS lidle s dlwsas aodly  Julos
Loy @by (ubly 5T bl pgeil ) edlisd
Uit S’ (sl g (i pnhs Bt sl) 2% slags ;s
5 oo Sl osell 5 ek osell 5 ol
o9il 4 bape claodh (gl) bspe (eSS slagses]
wor slp Cpdy Oy (Y-back 5 el 5Sles
3 am 28 pm (g il (slagyse] slagusl o (Stumen
b 03lsl (yo pupl (Sansad S (g0l 1 eloy
sl

93y dop Fe adllae )90 281 oo Sl gy ol
Anlo 4 Mo (5 48 92 g 200 Y& dw Mgy () doyd T
G Al 8 90 g dp ) dw g dg (el
G V1Y Jane Gl L DO/D fsye 05,5 55 ey ceSilee izl


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

2205 )3 I puitie Ky il a5

% -

L
¥ N
L]
A L
A L]

YA
v ]
1
"

e g a5 5 R
[ ]

4 Y A A 3 1 Y
T-hack 50

o
T [
L
T

[}
T N
o
" o

[}

AR .
WA
b

Gl ol £geie

£ N A 4 Yo A Y
Y-back o0

032 9 Y-back (45051 jlitel [ SKiawsod =Y ,l3400
EETRLY

29,8l i G Boyb i a0l 5 cams Cudad (gl
Sl b e el by 5 WS Jim
bl Gl ol S0 Gob Sl Slgicee jhe 6y S0
MVl Sials w0 3,k

ladds Ve dalsVe oS ob li gk opl o
@S9 ol pSaidy it s8] syl dee Y IDCS
Oblew > JWb dadls (olinoly S (el (Ul
ol D9de (Sl IDCS L awglie ) o)l (o)l
Qalllas oyl ogMe 3 0133 55 yloyd 5l e ole 93 40 @l
S g kB ge)l @l > o gxe glds a8 sl i yols
oh8) anls Gl claolSyls s ohlag oy DCS e
..))l.) 29>9 (GolJ&_u_O.\> 9

a8 oSl putine by S50 Adgl ladllae L]
Wl 039) 20 (S (sl ity g9y Cawl o 1a] oLl p
PP GRS S Sl )5 S & U ol @
5 Baker ddlbs .cul solul jie o isu plo b dwslbe
O o o g cute bl G baimd L (Y0 +0) o) Ken
St 9 o Sy 8 oRgh o bSes M L
oS cuol odb ol S cldlas cwl oyl o b;

sbiel ggox0 9 Y-back 03l Lol Siwmmod =Y 13503
Ol

ol yol opl 82> L3 Y i (p=+/-0Y

55 ol (Stased cops o903l ol @l
Egoxe b Y=back gejl o (coniime bls) a8 oy L
() Jlogad) (I=o/VVD g p=2/e+)) D)l dgxg el Ll
5 P=ol+)) tangls B b Y-back geil (e bl
55 ol Sletel ggeme b (ool By gl 9 (=2 /VAD
(Y 9 Y Jlages) (I=2/ANY g p=2/v+)) 29 Jas

proes | (Ko S b by (el SV

L site ol G )3 Yoo 5 canl bj Ul slage]
Slbnotn p5 ca (b iy (150 L e 5,508 4
el el )0 Jlgl (b dladls > yald Dgd e Sl
DS ol ias sloslis ol 5 iy (025 o
i by YMS] loys (gl el gla yog) 0590l o]
SOy oo ks 4 BB L yleyy cpl Jg Cuwl ond slpsiin
e by o0 b loyd (St g sdes lagley |l
o SN by S ) nl el domex () I (S S

VYAV Y oplouds FY 095 - Sulivh ol gids


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

v Vbed 5 (e usuw (yw=o

Y& -
.
A *
. -
? Y ®
'_'.r; e [ ]
¥ ™
% YA 4
) e @
Af
Y$ T T T 1
Yo Y- Y& T &
el & pod £ godree

Ol 5Ll Eg0ox0 9 (o L5 0300 O (Smsod =Y ldg00

EI9s d>gie 35 ddllas o (Y+))) ) Ken 4 fiori
b awslio ) guil S0 b oolyer psal Ganel 3 S
59y ) 4B+ eyl oo V) B0 o Gl ) O S8
o oled 3l am ole S 3 (ISl glis g Lol (g, 0 (gl
B tDCS Sloyd &l bo ddllas po Lol (V)).is 015> 09,5 90
A Gaiod ol @l & degi bl (L Glops I ey ole 9
5 oboyd yudn Oluds slas cyb s cud Lioli8l b oS sy 0
DCS  Sloy clpl plgs 1 5 518 5983 lojen 3,8
b il
@ Mo jlog &5 cuwl o 03 lis Q31 Slalllas
I nead Gl g Jld dadls 3 1) ald el (o pilj
Beeli g (Y+)+) l}Sen  Tino ddllas .(0)and o ol 245
tDCS L DLPFC S5 a5 oy olis (Yo oA) o Ken
Py SxSmeal (2 jhd Jlb dbls gy, Sl
238 b b 3131 ) ol slacS e 4 ible ol
Slily 75 S5 8 o 0xd bl g opdle
@ by w50l el gl tDCS L (frontopolar)
» Sl DCS  plply 58 Wb anaib

WWAY Y oplods XY 095 - Sulihs sl g

S SUin o o 85l ik S, DCS
WSl plaply Cophy g WS @ ) ohpol
(AF)AS oo

SSojlul 4 (YeoA) o) Ken 4 Alessiamonti
195 59y IDCS oy jlam aloldy 5 J3 (el 5, Sos
013 I35 el S by o (ponS- i 813 ol
>y 59y U IDCS oS 08 )3 dois g Lid by (64T amelS
ol 4 Mo ghlew 3 o (oS- Gliy 515 ol
oy ot Ve o9 oo (el kel D9t el yaja gl
G sl clls il csl gul (DCS &8
3 el el 5l U1 5 el o &5 4 g 35500
4 dnd co Sliy pi8 0 Sles S5 (35 S5 5k
o 5,Sas ol (6, olSyls lllas o 39 e Lo Anlllas
aS o)l gy Jloxal cpl b o oo iyl deme 1,
sapoly gl GBlie (Sbj g LS 3o 3 9
Flewl ca S Coonl oS (2l @ (S 2o b Joh
(Sl 35Le Jy anle 3585 gl b 815 0 355 345
ol 005 oy (Sloyd Syl plad o] 3 ¢S ciladsy


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

2205 )3 I puitie Ky il A

4 Moo Jlo 50 (peel IS jlitel (el e ¥ (5 5 (gl
Slader 2las (Ll L Geizmes b oo S9m0 Oleyb (o 0l
518 5 8l 091Ul lajom 2,18 5 ol b a3 ey
Ol Ul 1) (S Sl s S5 p00 Sl plgs lgioe
3y50 53 Oy Sllllae > ndSe e oloj sk 0 oo
dadls 5 tDCS il sgzg plagl (loyd 55 cpl @l il plgd
sl o ol Sl o danoby b 9 JU
ol SV A8 leys y5 (e kS aile sl
Mt gl JoSa ooy sicds IDCS ) lgiose syl

2,8 oalaiwl jaels

& 31wl
Clix dj Sl s olileyd p e Sijy Clesj

pRase (635 4 (s 553 5 )8 Loyede xS Ll
by )b Lo 4 aolllan e Jalpe 3 45 b (gloss

Db o ST g p

REFERENCES

1. Baker JM, Rorden C, Fridriksson J. Using
transcranial direct current stimulation (tDCS)
to treat stroke patients with aphasia. Stroke.
2010;41(6):1229-36.

2. Beauchamp MH, Dagher A, Aston JAD,
Doyon J. Dynamic functional changes
associated with cognitive skill learning of an
adapted version of the Tower of London task.
Neuroimage. 2003;20(3):1649-60.

3. Zaehle T, Sandmann P, Thorne JD, Jincke L,
Herrmann CS. Transcranial direct current
stimulation of the prefrontal cortex modulates
working memory performance: combined
behavioural and electrophysiological
evidence. BMC Neurosci. 2011;12(2):1-11.

4, Fregni F, Boggio PS, Nitsche M, Marcolin
MA, Rigonatti SP, Pascual-Leone A.
Treatment of major depression with

2 (V)asly IS 5] (b Asils) iy st 525 slod Shae
Jaw cel IDCS &S ol ol ylatoee i dlllas S

S ol 3iism o b Jpass oy b il S
w5 g il IDCS oy 5o Jleé dbasls 5,Sdes (o 1) s,
35S 2ol 1) yol opl 3 Lo ddllas ol a5 165,85 oamliie
tDCS &lysb awyp 4 (V+)Y) o, Ken o sandrini
dbsls Y-back (g0l b g aisly Jlé dlasls 5,Sles (o)
o g 55 (oylel ygesl 5l edlainl b g 15,8 cns |y Jlsd
S5y 43,b9> DCS 38" jl w5 L8 ol by il )y
wilce il wwl, lice ) s alal s
oy ol gols .ol 18 lod g 450 )80 1y (I L
syrg Jlb dsdls 3,Skes 5 IDCS (s o sine bl oS
ae el IDCS &S oy L o Lo slaasl (VA)s,h

Do oo Jled dbadls > (o)l dxe

& 785 4o
tDCS (glaids Yo duds)Ve jl dm &S 0b ol mlo

transcranial direct current stimulation. Bipolar
Dis. 2006;8(2):203-4.

5. Boggio PS, Ferrucci R, Rigonatti SP. Effects
of transcranial direct current stimulation on
working memory in patients with Parkinson’s
disease. J Neurol Sci. 2006;249(1):31-8.

6. Arul-Anandam AP, Loo C, Sachdev P.
Transcranial direct current stimulation - what
is the evidence for its efficacy and safety?
Medicine Reports. 2009;1:58.

7. Fregni F, Boggio PS, Nitsche MA, Bermpohl
F, Rigonatti SP, Silva MT, et al. Anodal
transcranial direct current stimulation of
prefronta cortex enhances working memory.
Exp Brain Res. 2005;166:23-30.

8. Schlaug G, Marchina S, Wan CY. The use of
non-invasive brain stimulation techniques to
facilitate recovery from post-stroke aphasia.

VYAV Y oplouds FY 095 - Sulivh ol gids


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

aa

Vbed 5 (e usuw (yw=o

10.

11.

12.

Neuropsychol Rev. 2011;21(3):288-301.
Fridriksson J. Preservation and modulation of
specific left hemisphere regions is vital for
treated recovery from anomia in stroke. J
Neurosci. 2010;30(35):11558-64.

Nilipour R. persian aphasia naming Test. 1%
ed. Tehran: University of social Walfare &
rehabilitation Sciences; 2011.

Nilipour R, Poorshahbaz A, Ghoreishi Z.
Reality and validity bedside version WAB.
Arch Iran med; 2013.

Knoch D, Nitsche M, Fischbacher U,
Eisenegger C, Pascual-Leone A, Fehr E, et al.
Studying the neurobiology of social
interaction with transcranial direct current

WWAY Y oplods XY 095 - Sulihs sl g

13.

14.

15.

stimulation-the  example of  punishing
unfairness. Cerebral Cortex. 2008;18:1987-90.
DaSilva AF, Volz MS, Bikson M, Fregni F.
Electrode positioning and montage in
transcranial direct current stimulation. J Vis
Exp. 2011;23(51):1-11.

Beeli G, Casutt G, Baumgartner T, Jéncke L .
Modulating presence and impulsiveness by
external stimulation of the brain. Behav Brain
Funct. 2008;4(4):33-7.

Sandrini M, Fertonani A, Cohen LG. Double
dissociation of working memory load effects
induced by bilateral parietal modulation.
Neuropsychologia. 2012;50(3):396-402.


https://journals.tums.ac.ir/aud/article-1-5122-fa.html

[ Downloaded from journals.tums.ac.ir on 2026-05-11]

Audiol. 2014;23(2):91-100.

Research Article

Effects of transcranial direct current stimulation in patients

with non-fluent aphasia disorder

Mohsen Saeidmanesh’, Hamidreza Pouretemad? Reza Nilipoor®, Hamed Ekhtiari*

'_ Department of Psychology, University of Art and Science, Yazd, Iran

>- Department of Cognitive Psychology, Institute for Cognitive and Brain Sciences, Shahid Beheshti University,
Tehran, Iran

>~ Department of Speech therapy, University of Rehabilitation and Welfare Sciences, Tehran, Iran

4 Cognitive Neuroscience Group, Institute of Cognitive Sciences Studies, Tehran, Iran

Received: 3 March 2013, accepted: 19 June 2013

Abstract

Background and Aim: Aphasia, after stroke in the left hemisphere, is a common symptom. These
patients often experience incomplete recovery despite intensive speech therapy. Direct electrical
stimulation of the brain is a technique to stimulate the brain in patients with neurological and
psychiatric diseases. The aim of this study was to investigate the effects of this stimulation on recovery
of naming ability, working memory, and aphasia quotient and the lasting duration in patients with non-
fluent aphasia.

Methods: In this interventional study, 10 patients with after-stroke non-fluent aphasia were enrolled.
Their aphasia quotient, working memory and naming ability scores were compared before and after
sham and real treatments and two months after the real treatment. 10 sessions of 20-minutes sham
electrical stimulation and 10 sessions of 20-minutes anodic and cathodic stimulation (2 mA) at the
dorsal lateral perifrontal cortex was done for each patient. Data were analyzed using repeated-
measures ANOVA and Friedman nonparametric tests.

Results: The ability of naming and working memory scores were increased significantly after
treatment and two months after it compared with before study and after sham treatment (p<0.05 for
all). There was no significant improvement in aphasia quotient.

Conclusion: The transcranial direct current stimulation can sustain improvement in naming function
and working memory in patients with non-fluent aphasia. It can be used in the rehabilitation program
of these patients.
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