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The Role of prefrotal cortex in subjective
mood: A Transcranial Direct Current
stimulation Study
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Abstract

In this study we aimed to investigate whether anodal
Transcranial direct current stimulation (tDCS) of left and right
Dorsolatera prefrontal cortex (DLPFC) could affect subjective
negative /positive mood in healthy subjects. In a quasi-
experimental study, participants (Y+ female, Y. male) were
received three left anodal DLPFC/ Right anodal DLPFC and
Sham stimulation (YmA, Y+ min) in a random order independent
sessions. The Positive and Negative Affect Schedule (PANAS)
was administered for assessing subjective mood, before and after
treatment. Friedman Test and Mann-Whitny U were used for
analysising data. Results indicated that left anodal tDCS over
DLPFC diminish subjective report of negative mood. Moreover,
the effects of tDCS on decreasing positive mood in men was
greater than women. Active bifrontal tDCS in our population not
only was not compatible with previous results in healthy
population, but also it was similar to tDCS application in
depressed population. Further studies with precise assessment of
mood and emotion, and with applying different tDCS montages
could generate complementary finding about the role of the
DLPFC in subjective mood.

Keywords: Transcranial direct current stimulation, Dorsolatera
prefrontal cortex, mood

ouS>

5w Sl ool iy ke 8 8ol Ul S 25 Sl ) Gie nl e
LS ot e adllae Sy 58 0 plls ol e 5 e BB el &y e,
Azl g5 dw Cod o Bolal iy boadds aw Jsb j0 (00 Yo o5 o5 Vo) oS
(JAS) o o 25 5 o ey Gl iy (il iy S5k 8 &ob ol S o0
5 Cue dible wlido jloolitul b i8S 15 el (LY by by aiBo¥e Sue
cyeda b slacyge;] 5l ooliiwl b ools .o (g puSojlail alsloe 1 oy 9 B ol 8l d-l" (shie
~Ui ol iy Sk 538 4l il S ol i gl b Sl (g e g
Gl 0y 5l e Glaye po | Cude G g ol el ) ol e B o Slagy
el b ol dalllas 350 diged ;o Slin e S5S wgmsd (S Sl SG S e o0
Catax (55 Sre Su Gl b g suesl Wllu Corex 0 i S slo
Sl U8 5 4 ohen 4 s 5 G OVl 5380 (it g geed 005
Wlgi oo sam Slilllas ;5 dezmex (53 5l jre (S S0 0921 (650518 alise
A Cewd 4y 3l Jebb gy o Jlig 8y ja8 iao )by | JeSe cledlb]

Sl i (ol idy 283 ¢ demex (S, 3 P (S S SG e rgualsT (S Slg

pheshmati@northwell.edu . I, ol ceda Jg & )55 dmgo o 3Ll Clacl pgle (5 2Soluy Bame (Jstume 00 gi) ¥

ul).al ‘u|).ej ‘6.>L...: P?l; o‘_\mﬁg ‘._\&)1 wl;_.’.";)lf Y

Yo


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

T e Y00 T sl T ST e ls Vs
wde & (Vo0 o lSan 576 Sy Ve oD ) Kon
wile gl lon 5 bygess 10 G 5,50n Sihe ol
Slcwwl o a0 tonl olyen (So,dl L Clél £,0
odalive 0,8 YL 3l (il 5,560 4 ool o)l (sixe
(VAAY ‘MGL_ )AL ‘MGM%J 97"y guil ) KT
155 ol — iy ol ol alS il Sy
8,50 50 4l fped Codlad Galdl g o Slig Gl
2 (Y0 T Ssr g g T ,ied) Sl ol pes Sl
Se3 Srhe Al (g 28 (o) 2 sl 23 Gl
(S s Sl G iS e e A8 mhe o«
S oyl il e el slas S,
Maszmazr 5, 5l G S S o T bl
Ol egdle Il bl a8 18 laizes az g g0
b e pi8 glagps gl Sls psle il
@lolis b oS ojluioe wal 1) el cnl (Slag iy
L8, (S b dadpe Ol jae (6,08 (e slocdled
Sopzs (Vo) oLen 5 TTsigisn) 0 pmyp |,
S by Gk 5l Pasez (59, 5l e (S Sl
Jomily ki 4 b Gl 0y90 (G3he 4l 4 s
w2 geg od g 98 ok e lie ol el
Fe oS58 3 VPGl s el ol slaoi S )35 5!
(Voo ¥ g s oF ) M uglsly 5 ) 05 o0
B I O
s Sy slie S GS damex s, e

YYKlein

YY Kellermann

YYShah

Y¢ Schneider

Yo Herrington

Y1 Sergerie

YY Robinson

YA Lipsey

Y4 Belyi

Y+ Schutter

Y'Y Van Honk

™ Transcranial Magnetic Stimulation
™ Transcranial Direct Stimulation
Y'¢ Brunoni

Yo tDCS

1 NMDA

Y'Y Nitsch

YA Paulus

S

doddo

o 88 5l (oot A Olgie 4 Gl 3Re 45
OLis o iagsy 0o go LS (o 5 B oS Jass
ol aile (glin yin 03 solaisl e cwl ools
IERNEPAR HEE TIPSV I NS gk
5" Jetl) g o Jlad Slomd DMl Jbila s (uizen
@ (VoY T 50k Ty s Tl Ve F T
23 ey aml 8 4 S bgiagh ple wgdle
fo S ol S e 4y by yo loed a3l 5 (i oy
O 5 0 )8) (lmea S0LS Ll ppai b ooz wiile
HTlelsT Magy ¥+ B geyl 5L AT g oY 7
5oy (Feo¥ OFLSToll 9008 ee O Tlislly TISST
¥ g Ji) Gl 5 SSl Sledbl Sl
ooley &SI e cws Sopl a4 asles ST oo lal (Ve - ¥
OjgenSlimin S f23 50 s g 35 sleadi
olsre 4V El wslie 18 L pgehe 53 ool Ll 0055 o0
4 ally oS g pglie lab (Al (sire e 95,8
LIl 398 A aST) ol odds digyed Sy else
5 o Jalse 4 STy (iS55 s o Mol
ol gg, ont ploml Slalllas bl s sl e
el oad pateie (3l g Glre B3lon )0 e slo S
sy 4l i Cdlad 4 i e Gl g Bl S
TAe) veiee o 88 Slingin S5 e

Y1

\ Steele

Y Lawrie

¥ Phan

¢ Wager

© Taylor

1 Liberzon

Y Grimm

A Sergerie

4 Lepage

\+ Armony
VY Ueda

VY Okamoto
V¥ Okada

Y ¢ Yamashita
Yo Hori

V1 Yamawaki
VY Mood

Y AEKman

Y4 Emotion
Y« Habel


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

Sl alisls At 40 oy 4 (5yboline (gloazily Slullas
b 4l ouil alilas cilise ladllas 45 5 b 45 losls
Al bl o ) er Glhndbn @bl iy g5
plomil Slalllas 1555 b Lol ilazasls e il wlls ol 3l (1S
Sre S Flg Bl ged e dney )0 el
el ooy Caws w1, sadlin gloaidl ol (g9, soxlei uf
& Mrke 58 omblise S e olaS walsd
Sl Sl oozlid yef Gime Sy By, e Olge
Sdisn (SOopdl e alS 4 e 5 Cenl e 09,
ol B L ke quabliie Soyos (Voo f Tyl o' i)
5 w7 Slnoin Py e A8 AL 0
A8l 0 Vol Gl L e eebliae S0
Bl g 4 i ) (Glig ey (- Sy 5Re
D299 ) Ken 5 VM) sgdice 00ymdl Comaz o
oY D 5 Tl s My § M SIS
— iy Sy 28 Aol ouil s Sy 08 uizmen
30 oyt o Slas 55 00 sl ol 3 -z u;’L“-'-’u**’ b_gl.;»
WS e g et Fles lyize b Ty g RS
oS sl a5 clesdle Y+ oV () San 5 5 90)
Slinpin Sty e 28 Al uil S
Oliler 835 5t Sopmdlas Sl nain b jSuge
s el VA GLSen 5 gz o)l (Sopedlay Sl
FARARIRANCONS

ooliitul b @l Sl 31 il 5 Slmed Ol (o (e 5o
calizee Slalllas [0 (i Sopm azliipd slagis,
2 e Slallle ol eols las 1, pallie mls
&S sl oad LA gbliae Sl G,k 5l Sy
ol e p28 AL bl S S0

VY Kuo

'Y Repetitive Transcranial Magnetic Stimulation
'Y Mitchel

V¢ Loo

Ve High frequency TMS
V1 Low frequency TMS
VY Klein

VA Daskalakis

V4 Christensen

Y+ Fitzgerald

Y)Y Chen

"Go-No-Go

Y¥ Loo

S

Oldee b Sjslme 1 30 (459 5000 g cdale jo 5 g xSl
Jonily ol el il S pou el Sl (S S
@ e oy onl g 0gy8 (Jobe e slad Col
b Silodeens «S0,25 al wadioo ol Db 38l
e Sl aliEl el g ools alS 1) g losk gyl
G Soymu Ll wgdae snd Soew sl WSS
@ e wols alS ) (gy9 (Joke e slis Jouily
Fo a8 (S Sy el am 105 el Dy RS
ol (Vo8 T igt) SISl 5758 s o) 09 on
Fid Al g S, Buds Jlpslle a5 cudls (o
570,50 Cedipanie Glin gl oty e

NARAT IO

DaS 5 oloy B e (SIS es Sl
S 5 550 S5k 4l 0 00 Jlae! LSS 2
ooz 59 3l e (SIS, o0 Sl 4y 3l
Cbls) Foae aily el and opilSe g
P P s i (2lg A 3 g e slaiS
el el @IS [0 0,8 0 Slee ( 5L slas SIS
95 3l e So Sl S Jleel 5lam by Job 0
Sye Slmin e p8 At lbal )0 dexex
Seomln 5 Ze col S laase L)
S s il dalllas 4y ilisee lalllas (58T (Y)Y
dozez 69y 5l Fe (S S g e cexled el
Sl S5 5 axgi (5,5 dkdls (Siloy e (Sl
Aoygilean) ilos,S asllas | Wl o3l gs, 1, 2!
u)‘ (Y‘\Y sé.u.) 9\\35 ‘Y‘\\ ‘\‘5L>)Jl> ‘ﬁim

Yv

) Boggio

Y Fregni

¥ Pascual-Leone

¢ Nord

° Roiser

1 Long-Term Potentiation
¥ Ferrucci & Priori

A Hamilton

4 Messing

\ + Chatterjee


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

A o Glme pela ol 4 5 ol Glin ey
9 s3ise M y5S Tip 0 58) amo e SRl Sl
(Y‘ \f ‘YQCM
BETVPSTRNUTIFURTIE AU W T
(Sd polal esslive plSin & o Slinin Sl
aSsyeb a4 wls yials 1 0y cod ol o b lade
30 et Ay yoxie jae 3l aml ol glejlae cudled ol
OhSen g Bge) al 0,0 gylosl plly codled alS
Aguwgd S 20 (YoVT) o LSen g oD asdllas jo (V<Y
5 8165 Slingin sty Giie »28 4oL
Oeed 9 (Gleyen b @ G g Sy (2l o WIS
VO ol b Jyme ande g0 50 ailial 8o dgugs S o0
SIS 3 et AT akS Ve Owe & el s
%0 Sldlae o ol las ol ol G5 el
RV WA TR L J I SIS V-SRI
ool @230 @l o3l A5 g Slmes gl iiS L oyl
VeI 3l 57T ed)S T peS Tl STl T S559)
“Jlhags TiesS Ly VN Y Joe T ges TEL 50
2ol 0N Dl s aiged JISly T anedls Ty 1
Sl s 4l (SO SIS w68 B aS eIl o
1 oyl il Sleis ol o3l &yl 5 Gl b 4o
YV T g anetdle & Jgo Y JLijke) ol ool Lt

Yo Feeser

Y1 Prehn

YV Kazzer

YA Mungee

Y4 Bajbouj

¥+ Koenigs

¥y Ukueberuwa
¥Y Campion

Y'Y Grafman

Y'¢ Wassermann
Yo Morgan

Y1 Davis

Y'Y Bracewell
YA Pefia-Gémez
Y4 Vidal-Pifieiro
¢+ Clemente

¢\ Bartrés-Faz
¢Y Marshal

Sote Glmes Gl cel plle o131 0 o Sliw i
Yoo 5all 5 Tad TSN T Gy O Glepge) 09 g0l
S Ll (Veep s dadus,asy Moy Yo S S
b dol S pblie Sop s Al
i ) @S b s e Sl Blop i (Sling iy
iz My Jle gl (Ve F o SSses g ) WS o0
Sy 3l o (VAT e 51800 50 Ml My
P ez Gl iy il Sy s5he p28 AU gl
[P TN IR RV N PVSCR VPR TR I
ol oy W Ol mee Ll al o elS canligsls
MlSse ¥Veed ) Skh 5 samgn) L0,55 L5155 ol 3l
Geed > (VY Tguily MSsee Mynalis Mgt
A
sl Sy o (g ilen &5 wisls ol (Y1)
oz Slmon Sl e 8 Al suwls
Celhaml (pen @l S0 odle 4 S el (g S
o gleopz ololis o ol ol o Slee il
Grhe S0 y25 45 S (oo Slgidioy aalllae (pl 09 oo Sote
Syt | o3l Slmen jlon Sl o Slim b 4l
G 5ol 631 (ol &y oS b Lol ooty

gty sre HE el al S Ko

YA

Y Mosimann
Y Rihs

Y Engeler

¥ Fisch

© Schlaepfer
1 Baeken

Y Leyman

A De Raedt

4 Vanderhasselt
\+ D'haenen
VY Plazier

VY Joos

V¥ Vanneste
V¢ Ost

Ve De Ridder
V1 Maeoka
VY Matsuo
YA Hiyamizu
Y4 Morioka
Y+ Ando

Y Koschack
YY Pohlers

YY Hullemann
Y £ Happe


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

295 S5 ctaley] A ddlllas g4 5l ol dalllas
5 el ds ol31 Sy el (503 e (03Tt b
Sham g L8 Basses o amsl jeas bl o
ol R g Cude adble bl a4y (gire o0 Al
Shge 4 HBaSeS b Ol 5l S e o ol
o Sl-caly Wl Asloe g4 aw 5l S o Solas
S Wl Gl e i e S8 AL
oy Slmphn (i e p88 Aol cul,
A Al 58 J5S Slp iz ES I 0d S0
S0 aols cels YY B FA Clds o 58 SO0 )
Jleel agdo Vo 5l o g J8 55 o3l Gl ol a8 3
e 5 ete bl lie bl sre g
Olgre a4 g Jbue sucl I ools ye> 0l (5,50 ;lul
35 o il lasS Jelow (g5l 51 eolinal bty
S5 es 9 e Syl Gsesl 5l esls ko ol
A eolaul

Aiged g axola (&

Sl Jeyir ol ol ol gy Sl

5 cinley] Oldllae 4 azgs b .aiogy WA+ Jls o olhes
Wly yiie Sland & Ay diged o> Glima (ciulejlas
o T OYAY B 5 e ) el a0 JSlas
eV 5 (YOIVY Y i elao) o3¥ e o> g
OO 5 S S Nged Syge a (VT Y o (ke L)
G ot 5l Gl OBASSES s S eS s
Jels 55,5 slocsMe in,S slaal 5 aslllae |, asbiouls,
olael pas ( clidciac b (Sopily, OS] 5924 pas
Dy (Kb 4zl 50 @S 092y pae g jglobiel slge 4
olzlel D ane wol 5 oyl L ol ragh
ol o0 plol 25 Wpsle 00Simgsy il solidiaae

JxlE

S

- oy 3oy Al el Al las (rizmen
aigls domale (59, WIS 39580 (6,5 13 L oo Sl
Wl o8l ooy Wl caie ylme glidg B 4 porie ()
EAJM W 9 ‘V&,..J.‘.e/'" ‘;1555 4[))&5}:«) ‘fl.u}l.’) Gl 00
Jud=lp oldlae 0 (Ko s 51 (YN0 ), Ko
U Pl e pES Al sy, e S
3.¢_‘>L1 Lsu\j s.i').?b 45 w‘ W) C)Ja.a w‘) 9 @Lm.u
g Gl L cwly Glin i il ihe 25
5 e Sz a4 (SEUD RS palS g i S e
Lol sl ol jod chindS e ololis ili8l jobes
Slinoin B Sl ol ol S
wols oSl aie S e 4 (ghlo5l S g 4y
Sllllas asiyl 0925 L cond i ol b oo oo ol 1) oo
2 Slapin 68 (lE B eyn @ e
Oealy Ol Ll ezl a5 gbee Ol
el S 3330 ian e 5 St G anS oo
addllas Baa gyl (Y10 M gusE N edlas Fgnaige)
SOt Py e pEE Al B e n ol
Bl (00 2 50 dygugd ike S5 Gkl Gl

RGOV [N | WP | - SO I 9
o9

| 321 0 guuis (A

AR

Y Molle

Y Hallschmid
Y Born

¢ Plewnia

© Schroeder
1 Kunze

Y Faehling
A Wolkenstein
4 Mondino
)+ Thiffault
V) Fecteau


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

g Gialidl A poie &l 0 iSUl aST cenl sols lis libss
e 5 b oy b galS el WIS 5y S
4 el o Olyr Ul Sy Cndy po 09 0
SR SRt EpL ST p-S EPRUA B VEH SRR -R) RS
Jloel 55575 il (gloog 2SIl sk 5l e 5 conly Gty
o &9y By Sl Al po Sl Cumdg po Ll Lagd e
Sl Py Sy 8 Al jo g oSS L
Ol38l gosre wig, agliY e e @ o)l (18 Co g cul)
5 03)S (b, Jo3 gy of 5 o g ead Jlesl olyz
Iy adel ol oo 08 a5 col (pl Bas 09 o alad
SLls) 2585 ST Sz ogy Jabnd 5l g 008
(ol lS Coale Lo 4 (V- -7 SoppgS M ale
Wo)le g HeSL demex (55, l e (SNl S S
sl 0is 15 Ghg, cnl 5l eslaial jo (SUjkas g g0
Ol 5l 3L s Blse 25500 drogs IS 5k 4 Ll
Bl S5 | ol il e s 1l il
o Gos gr0) AU Ohlen il (izren 5 ol

gl 48,5 s s solazwl

Lasy
3 ARIARE=TANYG Wyl moli )5
Y- YOIVY Y/Y Js
\f ARVARIES 97 ol )5 3
s YVIYEEY/) ol ol )5
Y. vE£Y Js
° active
1 sham
¥ Gandia
A Hummel
4 Cohen

S

ool 51 BB 3] ln sdte 5 Coto adble ulde
03,705 jsb a4y ) ol eoliiul ite g Coe adble
g‘f‘ Ol gdige 0oy 5 4 able mhw oLl Gl
aible g Gil3 ebdeos,s g0 ol o )h)l35 055
aS VAN TS DS 57 amily) Conl St adble ¢ hio
Jlga¥ e ol ggamo jo g atdls Jlgw Vo (uldieos > 52
B oS sl =) Glaz oz ool S 59, oI5 o
wlwlg 0aS S L 5l g Cewl oad (guiad) (b b =0
dule oS 5155 1) 095 GeiS wlea| (liae a5 098 oo
sy s el B0l Ve LlBeos s p gl Slped
b (Somred 3i5b Sl (e g cte Aible daliiy
fable 5 g -+ /AS oot dable o (F S5 ,udl Labia
JAE L IV o e g S ddble SLL 5 o0 /AT ke

OYAY s 50k0) Canl 00l 155

doro>  ($9, j/ /'°‘M 55/.44(// &)2)‘ ol ¥

S aS.:)yu oKiwo ),al> delllas I «tDCS)
«(ActivaDose lontophoresis Deliver Unit)

o5 ol 051 5 515 52501 g0 ol elfs 1ol s ool
aS 0 xSUl j2 g co e ol oSy 4 LIS 5,k 5l
ragils DXB Sl o (S iz ) lbamio Ll
s D55 o )18 b @ anad] sl ider o Cal
SES b g (95 5y 930 45 So)b )l 90 Lawgs aog xS
SS9y oinlesl 0,90 i Al [0 Conl oad dian 0aisS
5 Gl Glyz Sad Gl et b gl o Colb s
Oype gl (Sl Gl (88 Gl Do
Oz g Jlosl jre ay coads (rme mhaws ;3 g e
- oo () S5 09 xSl (Cuite) Wil 0 iSUl 5l SG xSUI

.M)

' PANAS
Y Watson

Y Clarck
‘BDI


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

[
\}
gs""L‘-“W QL‘:)U““\JS“\? o..\....SuS).m ob&‘ ‘5:_‘>L....uu.a.xo.’> uLC)Uo‘ \Jj..\} ).b

Sl 00 u,u)‘;

Slal Ol 3 Glidee laaltlae &5 ol asiis SePS dm g B Sled g Oold 392y (owyp Cux
Sl v9g (giloline Dolds wete BlE 3 S Sey) eallae Sy e 58 (Oseslom —0seslote)
Do e BB e sl 5 U PEA) s ey Gl ey ol 2y sk 35 Aol sl

(P< 120) o)ls 5525 alzlane glgil o (5 lolixe Sl i il iy e 8 Al sul Sy

S allaz b 4 it 5 Cote BB 53 50 (o8 5 o
Yog Yledsar 4 axg boad oslital (redy b oy90j

Coe Bl3 50 Al lae g5 18 a3l g0l Dl (o2 (o8 (a3l =Y Jga

(Sig) s lobins Of) ol a0 N) gl o) S ysdee Qs.n)'i

LARIN Y ¥ YIYOY

sie Bl 0 Allae 95T )3 (g3l 903l LR Dl ik oy (e 8 (903l T 9o

(Sig) (s lobxe Of) sol3l 4> s N) Syl XD S H5dome (y9a5]
ey v ¥ VYYD
B alstio (390 3T g — (9903 T Lt (5leigldd 301 AlB N0 (3903 T d — 3903 T Ll slaiglid
60 o G 53 o Cuio 3k
: 3
4 §
‘i, 40 3 20
2, 3
4. 23.04y; 55 2392 21.88)0 58 ,q‘
18.25 4.
2 20 3 20
s
z s
S I Z
o
0 0
DLPFC <l , 3 DLPFC i &1 DLPFC !, &1 DLPFC o i
b At #1591 I Al &1
ool iy om oo ool iy ol oy

alrlae 6537 o3l 0903l 50 shte B et Y logel aAlslae g5 (ge3Tm mogei Tt 5o Sute I St ) fogas

A WWW.SID.ir


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

Oo3lim Slped s s él-; u»-fblf & e (6 lolise

Ll 00

3 om Oldye yd Cute BB Sl i Y jloged b
Sl (ol e 8 Aol swl Sy
3 RS Ay Dl Sl iy gl Heb 4y cl)
g Ao (rred o (U Cute
B 65y O 51 S5 2 50 iz Sl gy 0 Sl
8 eolitul g pesr s bl eesl 5l Cute s hie
Ay ooy s ol e &5 el i Y sux @by
Slis i il iy grre i3 Al gail Al
Syl 052 Hlolinme glay o Bl @3 4y yo culy
Soloboe JI balslae gl o Camas Ll (P<-/YA)

RO U RY

S

ols

Cxe yid &b LS“\-;T So,o5 b oaaly o c\)‘é}a..;é,,.laﬁ

Sute B (Sd 2 b Sl Glie S (Sl Sy

e ST Aldlie 39 Cuo JS O gk 33 iz il
40

38
38.08

36 I 36.58

2617 36.58

34

32

PANAS sbia ) a3 5 pal

30

los £ 90 b anslie jo Oglas ol (Jg conl adl iol38l
Y logas jo a5 assl ulel ol eogs loliae 500
L o3S Iy (ke 305l @l Beb 52 g 95550 cvaline
S ke 38 Lol il Al Ggydls e
sob 4 500 b lae 9o b aslice jo oo Slis i (Sl

79 065 00 Ogeslom 9 O9esloin )0 Sode BB (Sd 2 Y laged

st g Sode 3By, IBae iz gy (g ireg (g3l Y g

Oellg= g 8

Zo).‘;.;

SRR s>

alsloe

YR YV Y
-IA¥ SefY - VESIO
S Y VYAID
N RV VYYD
N %8 VEY

7Y -+ /by 'F)

¥

FAID

Fel0

/0

Al

4

Cudie DLPFC a>b coul, w5l5-cx o5l

o DLPFC a>b o wsls-coul, o

4 gdise ooy g Ob) )0 hie Bl S &S Lals
Olme & 5 1y oy 10 Cude Gl b lae ue w0gdle
andllas gy s Y10 Jlo b ano o ialS gz LB

Sly ol e S sla by, S ey YY)

AR

S5 Azl g Sy

= iU (_g..\.s—‘ So 0 ols ULM..' yolo addllas gloassdl
098l &S (slin (Glig iy (Sl Sly e 428
el 0, K 18 lite 5,86 0 Al pen o WS


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

5o AoV Sae 4 pelle) ol Jlesl f
sl o Gl ow ol ddlhae b Sglite (6,185 2SI
Lo (Vo) ol5es g guzgr anllae .ois sanlice ol
"G ol ke 538 Aol il S Jlee!
o8 S as Wleo S 3,155 (ol o3 o Sliny
ngbas SLIL ol e a5 Gite Sllxsd 5 9,5 sanligl
S Caxsg 50 6t Lol il e malS el aligS b
ol gl & cul S5 4 oY wles sgzy 4 ol
@y ol a8, Jleel 48850 S ar |, el LY
L ol dadllas slaazsl jo olas Yo 5 (S sy oo Lk
ooy yiSIl (6 58 0975 5 Gl Sad iy Slalllas

|

e yi8 Aol sihe Sy a8 sl ool ol olelllas
5 e S e 408 arg o Sl Sy
5 gadige) dad o el 1, ganligSl STyl a5 jo
(0 (e BB & s (g wla (V00 e
iy e p8 Al sul o s Jlis 4
Soppb @ el g ul b belien | o Sl
G0 Lz )il JRS 5 g sleanl
el iy s pid Aol il a5 ol 0S5
5 =z glanld iple LI Lo Slingig

a3 e Sl 1) 53 e Gl o STl
%o olid Olalllae RafBTT8 &5 clls arg W,
3 a0 O BASES Ll den g odd S o>
o il g omae o pdyllanl o 58 Canix oS Lul
Voo ms g ovglsh 95) Sl LB (e S

2 oz 90 9z e (VoA gl s Jlil Feale
ol 005 35 5l laaisly glis 3 ,ol> dalllas

1 Chaieb

S

odlial b oy (il (g S3he p2E 42l Sy 0
los S L3155 1) b 031 35 o wslos S

O 5 L) et Sldlae b asllae (nl slaassly
XY TS 5% rsd o msfll ! alalige Y1V
AERR ‘Q‘)M 9 J.A;—Lu EY’\‘: ‘Ql)lS.q.m 9 ulf)}n
Koo ilos,S oyl a5 (Yo q oo San 5 50565
Sy S p8 Al )0 demen () 5l Fe (Sl
Sl s Gl L o Gl b
15 s (VOY) oL5en ool anllas 45 .l lsanl
€58

092'.3 (Y‘ \f) u‘)m 9 ulf)j,c adlao

2 pols Lty Lol gegh b alie Slie i
S8 3525 Bl il o (oS Gl Jlesl ley Do
Vi) 33550 5l es VD ol 51 o aollle 455k o
S el o) b,z peo dnlllis 5 el 03,5 solitl
G pid axl 5l da 8ol Y Soe 4 YV sleog uSl 5 b
s i Ll s e it sl ity
) sloglize 5 oldlae ple desySIl (5,58
215 Aol Wl swio,S eolial glize (05,250l (6,55
OS5 89y WUy Sy Slin Ay (- Sly S5Re
3TN S 5 asF-Li) oS 5 Pall 5
69 W6 g o Gl (Sl iy e 43 4l
5 oblse) anlr Jkz Jsb o Jlaysl YL a>l
OSan 5 350565 dalllae 45 cyrizman (YT ool Sa
ouls oolaiwl (poye yio gilwle) S5 09,58l 55 (Y00 Q)
Srelshes¥ (S Gl addlls cnl o 4l 4o el
b adllae 3)50 &b S)ly 65855 slasg pSUl
b 5 (TY) liSan 5 (Slalige dallls o (yrizan

Yy

Y Motohashi
Y Yamaguchi
YFujii

¢ Kitahara

* M)


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

Gl sl ey G oVl o gy BB Ol
— sy Srhe i3 Al guil oo Alae s Sl
Sl e B Gl a4 e co Gl il
OAFF) Ao mdoy s asd Sl n Ly coizmen 05500
95 3 o (S SIS o0 wiile (old pue (S0 S 20
Gl Gl Comaz 0 sre purbline Sy g ez
Comezr b anslio 0 Vbl b ool b s I
@ o] S e sbmy! g pablasdle BB s s ol
2 B Sl sald (Gl iy Aol o JLis
ol o s (Sopdl 4 e Banses s
Sl 4 joie Hols ddllas o alslae g4 g5 a5 Sl
Sgm Sl 00l b Cute Bl IBl g e gl
yol dallae (BASES 0 paxd 515 wlide S
slegyls Brae &z ol JLLY jo Wog 00,5 edlel oS
PRUPERARCIE RSV N A JOR DRRNPYI SR TR AU R0
w85 Oyeo Olllhs b lsten adllas ol glaazily Ll
o pol ddllas o 4S5 sk 4y el 00 pudl Comax (g
Sl ol e p25 anl il S
50l beaSes b e G el 4 e o
s 4 aS 58 (Ve 9) ol )Ses 5 550555 Ll feen
4l p dgugs dezme (59 I 1 (S SIS 205 Lo
Widls ol ol @S s (Slss Sl i S5S
Gl oS GBS ES il gagane dlaws Wi ,S Lo
2ol glachhol wls gl (Gl olss iae SG 25
A Gl s S Gl A dog 00,5 g 4SS (0 )
boawlie o ol dddlhe Bossces,s céf
G g (N gleysss Sldlae @l sla Soges]
0)kyd (Farp Dolds oo S oo 25 I 00l 4 SGo3
5 o0 pdl B3y A oo 4 g (SOl ind &y
a5 a8l GloatiS eats 5 e Jole Wlyie s0le 35
SEases s Gl a5 Sl 5l 1, ol dallas

Y Lippold
A Redfearn

S

O 5 Gloe g by A cal sols las Slalllas

ogdle wijlo gl oo LY g3 Ll gl yal) 65,
U PGy e 8 Sl oSl
Ohler 5 T,BL) 05d e (shr0 S il cely Sliny
5 0b) 68 (SSln p 5 Seeser Slpess (VoY
5 5z (Veof (e g 95) oyl Felae SISl Hlo e
2o FlaS Sl g dyoe Sl 4 g (Ve oA Gl en
Gty bliml b (im0 Soyo0 SIS a4 bgyye Dlalllas
(VNP odd 85 5 (S gisisn « 5S0900) 355 s
Bl (05 xS 0 Gloye il Dl i ol 4
S VORIt ESSE R VS EPRS- - VES PRV P VES RV
azrgs 45 inl Gleiee ) 0b; b awslie jo waily Sliny
2L Cete @l ploye Al 4 azg LS oS
R @ e (Siie Sz wing 00,8 1S (03l S
53 OBy St Bl S145 285 i Glgise 5 00 O
oS s o slabsde LB s os sionl v
5 g 4Bl b plie 55 4l ol o sod samlive (yg0)l
b sl uil SO ] e as el (YAY) o) Ko
05 Glmd Cundy o Sl (il Sy s
L slopz oobidgh o gl oSlee 5 5 ol ol
Obred 5355 4 barye ples oo Sle 4 e (o

‘Ssl,a)ool}.;cc\gl) @Lw.._» wb‘;()),&ll Sood Dlagdss
oo 55yl aile il SV 4 e o yloss sl
9 5J Yoo A cdl)lio.b 9 =9 Yool s<\.;9,§.l Jliwl: 9
So,ms a8 ake o] Koo ole 4 (Yo S

Ye

' Top-down
Y Butler

Y Dedoncker
¢ Brunoni

© Marcolin
TRigonatti


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

2 0L Sl as i,z 8,5 0 58y (b Cldlas
095 il ol 51 (Sls 5 380 eyl axlla
N ogdiee ALl o Oldlas gl pleolpaia Y
Bl it 0 i Sl sy n @ by
Sloolaiul b ooyd Bl o ¥ gime S 5l L0U

oS0yl i gladalisin  aile ;S0 sla !

S 5wl
L ()‘ atZ,UTq’}/ ;ubﬁﬂé//%dﬁ 1 e o K
o > s U o K'Cu s < J/f,ggu,

.,'/1,&/52)@/

double-blind clinical trial on the efficacy of cortical
direct current stimulation for the treatment of major
depression. International Journal of
Neuropsychopharmacology, ! /(Y), Yed4-Yo¢,

Boggio, P. S., Rocha, R. R., da Silva, M. T., & Fregni, F.

(Y++A). Differential modulatory effects of
transcranial direct current stimulation on a facial
expression  go-no-go task in  males and

females. Neuroscience letters, ££Y(Y), Y+)-1+0,

Brunoni, A. R., Nitsche, M. A., Bolognini, N., Bikson,
M., Wagner, T., Merabet, L& Ferrucci, R. (Y+Y).
Clinical research with transcranial direct current
stimulation  (tDCS): challenges and future
directions. Brain stimulation, o(¥), Yve-)de,

Butler, T., Pan, H., Imperato-McGinley, J., Voyer, D.,
Cunningham-Bussel, A. C., Cordero, J. J., & Stern,
E. (Y++V). A network approach to fMRI condition-
dependent cognitive activation studies as applied to
understanding sex differences. Clinical
Neuroscience Research, 7(1), Y4)-Y4A,

Chaieb, L., Antal, A., & Paulus, W. (Y:+A). Gender-
specific modulation of short-term neuroplasticity in

S

8 S erelSe Ll 5l S e pilae wies Jlplné
@ 1) demexr 5, 5l e S Se S Gl
o8l 3l aS glaisS a0 )5 Ay Sodlas slagls
PYRBS CUETL 3 BNV PR Law] K| BN | IR | | R S U O |
B Gl plag 5l g,y cnl 51T Rl S
St Sy Al euil G Jlis a4 cate Gl
5 Ll J5S o Jlis 4 ol Gl i Sl
5 ©p0) Sl o0y (e S e ) dxgl pS g Al
waloe s 0 e Gle pals g (YoVF () Sen
slcusgams llcwl saiS faws Gles ol o
Sl il o 53,85 s 0 Bln ol dallas
S92y Ceired 05 o)l due Djgo 4 eanSES L
a3 e 48l 3 BB Gl 0 iz Slasls
ST e ool pad U8 Jds 4 o5 0y ey

&lw

Baeken, C., Leyman, L. E. M. K. E., De Raedt, R,
Vanderhasselt, M. A., & D'haenen, H. (Y++7). Lack
of impact of repetitive high frequency transcranial
magnetic stimulation on mood in healthy female
subjects. Journal of affective disorders, 7+(), Y-

11,
Belyi, B. I. (Y4AY). Mental impairment in unilateral
frontal tumours: role of the laterality of the

lesion. International journal of neuroscience, ™7(¥-
£), Vaa-AY .,

Boggio, P. S., Bermpohl, F., Vergara, A. O., Muniz, A.
L., Nahas, F. H., Leme, P. B., & Fregni, F. (Y+ V).
Go-no-go task performance improvement after
anodal transcranial DC stimulation of the left

dorsolateral ~ prefrontal ~ cortex in  major
depression. Journal of affective disorders, !+ (),
994,

Boggio, P. S., Rigonatti, S. P., Ribeiro, R. B.,

Myczkowski, M. L., Nitsche, M. A., Pascual-
Leone, A., & Fregni, F. (Y++A). A randomized,


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

double-blind sham-controlled clinical studies in

brainstimulation. Clinical Neurophysiology, ! '(¢),
Aio_Ao,

Mozaffari, Sh. (YYAY). Posirtive Psychology- mental
happiness affect, Shiraz Universoty Publication.
[Persian]

Grimm, S., Schmidt, C. F., Bermpohl, F., Heinzel, A,
Dahlem, Y., Wyss, M., Hell, D., Boesiger, P.,
Boeker, H., and Northoff, G. (Y++7). Segregated
neural  representation of distinct emotion
dimensions in the prefrontal cortex-an fMRI study.
Neuroimage Y+, YYo_¥¢.

Habel, U., Klein, M., Kellermann, T., Shah, N. J., and
Schneider, F. (Y:+°). Same or different? Neural
correlates of happy and sad mood in healthy males.
Neuroimage Y1, Y+1-Y\ ¢,

Hamilton, R., Messing, S., & Chatterjee, A. (Y+))).
Rethinking the thinking cap Ethics of neural
enhancement using noninvasive brain
stimulation. Neurology, Y7(Y), YAv-)aY,

Herrington, J. D., Mohanty, A., Koven, N. S., Fisher, J.
E., Stewart, J. L., Banich, M. T., Webb, A. G.,
Miller, G. A., and Heller, W. (Y++2). Emotion-
modulated performance and activity in left
dorsolateral prefrontal cortex. Emotion &, Y+ «—YV,

Klein, E., Kreinin, 1., Chistyakov, A., Koren, D., Mecz,
L., Marmur, S. & Feinsod, M. (Y44%). Therapeutic
efficacy of right prefrontal slow repetitive

transcranial magnetic  stimulation in  major
depression: a double-blind controlled
study. Archives of general psychiatry, ¢7(¢), Y)e-

YY.

Koenigs, M., Ukueberuwa, D., Campion, P., Grafman, J.,
& Wassermann, E. (Y++%). Bilateral frontal
transcranial direct current stimulation: failure to
replicate classic findings in healthy
subjects. Clinical Neurophysiology, ! Y«()), A+-A¢,

Kuo, M. F., Paulus, W., & Nitsche, M. A. (Y++1). Sex
differences in  cortical  neuroplasticity in
humans. Neuroreport, 'Y(17), YV Y-1V.V,

Kuo, M. F., & Nitsche, M. A. (Y:)Y). Effects of
transcranial electrical stimulation on

S

the visual cortex induced by transcranial direct

current stimulation. Visual neuroscience, To(+)),
VY-AY,

Daskalakis, Z. J., Christensen, B. K., Fitzgerald, P. B., &
Chen, R. (Y+:Y). Transcranial — magnetic
stimulation: a new investigational and treatment
tool in psychiatry. The Journal of neuropsychiatry
and clinical neurosciences, !#(¢), ¢+1-£)0,

Dedoncker, J., Brunoni, A. R., Baeken, C., &
Vanderhasselt, M. A. (Y:)7). A systematic review
and meta-analysis of the effects of transcranial
direct current stimulation (tDCS) over the
dorsolateral prefrontal cortex in healthy and
neuropsychiatric samples: influence of stimulation
parameters. Brain stimulation.

De Raedt, R., Vanderhasselt, M. A.,, & Baeken, C.
(Y+Y°e). Neurostimulation as an intervention for
treatment resistant depression: from research on
mechanisms  towards targeted neurocognitive
strategies. Clinical psychology review, ¢7, 1)-14,

Ellis, H. C., & Moore, B. A. (Y%4%). Mood and

memory. Handbook of cognition and emotion, Y4Y-
\R RS

Ekman, P. (Y4%%). “Basic emotions,” in Handbook of
Cognition and Emotion, Eds T. Dalgleish and M. J.
Power (New York: John Wiley and Sons), ¢6-1+,

Feeser, M., Prehn, K., Kazzer, P., Mungee, A.,, &
Bajbouj, M. (Y+)¢£). Transcranial direct current
stimulation enhances cognitive control during

emotion regulation. Brain stimulation, (), )-:°-
YYY.

Ferrucci, R., & Priori, A. (Y+)¢). Transcranial cerebellar
direct current stimulation (tcDCS): motor control,

cognition, learning and emotions. Neuroimage, 42,
YA-AYY,

Fregni, F., Boggio, P. S., Nitsche, M. A., Marcolin, M.
A., Rigonatti, S. P., & Pascual-Leone, A. (Y++7).
Treatment of major depression with transcranial

direct current stimulation. Bipolar disorders, A(Y),
YOYoYeg,

Gandiga, P. C., Hummel, F. C., & Cohen, L. G. (Y++1).
Transcranial DC stimulation (tDCS): a tool for

1


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

cortex in healthy
research, 7¢(Y), Yoe)-Yel,

volunteers. Psychiatry

Morgan, H. M., Davis, N. J., and Bracewell, R. M.
(Y+)¢£). Does Transcranial direct current stimulation
to prefrontal cortex affect mood and emotional
memory retrieval in healthy individuals? PLo0S
ONE, d:e4Y)1Y,

Nitsche, M. A., Fricke, K., Henschke, U., Schlitterlau, A.,
Liebetanz, D., Lang, N., & Paulus, W. (Y:+Y).
Pharmacological modulation of cortical excitability
shifts induced by transcranial direct current
stimulation  in  humans. The  Journal  of
physiology, @2r()), Yar-v.\,

Nitsche, M. A., Boggio, P. S., Fregni, F., & Pascual-
Leone, A. (Y:+9). Treatment of depression with
transcranial direct current stimulation (tDCS): a
review. Experimental neurology, 7 9()), Y ¢-)4,

Nitsche, M. A., Koschack, J., Pohlers, H., Hullemann, S.,
Paulus, W., & Happe, S. (Y+Y). Effects of frontal
transcranial direct current stimulation on emotional
state and processing in healthy humans.

Nord, C. L., & Roiser, J. P. (Y+)2). Non-invasive direct
current brain stimulation: the evidence behind the
hype. Advances in Clinical Neuroscience and
Rehabilitation, 19(°), -V,

Phan, K. L., Wager, T., Taylor, S. F., and Liberzon, I.
(Y++Y). Functional neuroanatomy of emotion: a
metaanalysis of emotion activation studies in PET
and fMRI. Neuroimage Y 7,¥Y) -V ¢A,

Plazier, M., Joos, K., Vanneste, S., Ost, J., & De Ridder,
D. (Y+)Y). Bifrontal and bioccipital transcranial
direct current stimulation (tDCS) does not induce
mood changes in healthy volunteers: a placebo
controlled study. Brain stimulation, (%), ¢0¢-£1),

Plewnia, C., Schroeder, P. A., Kunze, R., Faehling, F., &
Wolkenstein, L. (Y+)°). Keep calm and carry on:
improved frustration tolerance and processing speed
by transcranial direct current stimulation
(tDCS). PloS one, ! +(£), e+ YYYOVA,

Pefia-Gomez, C., Vidal-Pifieiro, D., Clemente, I. C.,
Pascual-Leone, A., and Bartrés-Faz, D. (Y+))).
Down-regulation of negative emotional processing

S

Yv

cognition. Clinical EEG and Neuroscience, ¢MY),
Y4Y-144,

Lippold, O. C. J., & Redfearn, J. W. T. (Y41¢£). Mental
changes resulting from the passage of small direct
currents through the human brain. The British
Journal of Psychiatry, ! +(£79), VIA-YYY,

Loo, C. K., Sachdev, P., Martin, D., Pigot, M., Alonzo,
A., Malhi, G. S., & Mitchell, P. (Y+)+). A double-
blind, sham-controlled trial of transcranial direct
current  stimulation for the treatment of
depression. International Journal of
Neuropsychopharmacology, ' (}), 1)-14,

Markowitsch, H. J., Vandekerckhove, M. M.,
Lanfermann, H., & Russ, M. 0O. (YY)
Engagement of lateral and medial prefrontal areas
in the ecphory of sad and happy autobiographical
memories. Cortex, T(¢), 1¢v-11e,

Marshall L, Molle M, Hallschmid M, Born J. (Y++%)
Transcranial direct current stimulation during sleep
improves  declarative  memory. Journal of
Neuroscience. Y£(£¢£):99A0-944Y,

Maeoka, H., Matsuo, A., Hiyamizu, M., Morioka, S., &
Ando, H. (Y« Y). Influence of transcranial direct
current stimulation of the dorsolateral prefrontal
cortex on pain related emotions: a study using
electroencephalographic power spectrum
analysis. Neuroscience letters, @ 1)), YY) 71,

Mitchell, P. B., & Loo, C. K. (Y++1). Transcranial
magnetic stimulation for depression. Australian and
New Zealand journal of psychiatry, £+(°), £€+1-£1Y,

Mondino, M., Thiffault, F., & Fecteau, S. (Y+)°). Does
non-invasive brain stimulation applied over the
dorsolateral prefrontal cortex non-specifically
influence mood and emotional processing in healthy
individuals?. Frontiers in cellular neuroscience, 9.

Motohashi, N., Yamaguchi, M., Fujii, T., & Kitahara, Y.
(Y+YY). Mood and cognitive function following
repeated transcranial direct current stimulation in
healthy volunteers: a preliminary
report. Neuroscience research, YY), 1£-14,

Mosimann, U. P., Rihs, T. A., Engeler, J., Fisch, H. U., &
Schlaepfer, T. E. (Y + ). Mood effects of repetitive
transcranial magnetic stimulation of left prefrontal


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

Downloaded from rph.khu.ac.ir at 14:55 IRDT on Sunday July 30th 2017

Ol 5 (5,55 anbld

S

YA

by transcranial direct current stimulation: effects of
personality characteristics. PLoS ONE 1:eYYAYY

Robinson, R. G., & Lipsey, J. R. (Y4A¢). Cerebral
localization of emotion based on clinical-
neuropathological  correlations:  methodological
issues. Psychiatric developments, {¢), YYo-Y¢v,

Schutter, D. J., & van Honk, J. (Y + 7). Increased positive
emotional memory after repetitive transcranial
magnetic stimulation over the orbitofrontal cortex.

Journal of psychiatry & neuroscience: JPN, (Y),
Yoy,

Sergerie, K., Lepage, M., and Armony,J. L. (Y:+°). A
face to remember: emotional expression modulates
prefrontal activity during memory formation.
Neuroimage Y¢, oA+—oAo,

Steele, J. D., & Lawrie, S. M. (Y++¢). Segregation of
cognitive and emotional function in the prefrontal

cortex: a stereotactic meta-analysis. Neuroimage,
PI(Y), ATA-AVe,

Ueda, K., Okamoto, Y., Okada, G., Yamashita, H., Hori,
T., and Yamawaki, S. (Y++Y). Brain activity during
expectancy of emotional stimuli: an fMRI study.
Neuroreport ) £, oV—o2,


http://rph.khu.ac.ir/article-1-2852-fa.html
www.SID.ir

