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Abstract

Background and purpose: Met amphetamine is a very strong stimulant which intensively
influences the central nervous system. Many researches have established the significance of experiencing
consumption desire in addiction. This study aimed at assessing the effect of repeated magnetic stimulus
from skull (rTMS) on decrease of desire of drug abuse in addicts to metamphetamine (MA).

Materials and methods: In this study, a semi-experimental design with a 'pretest'- 'posttest’
control group was used. The samples included 20 subjects with the desire to abuse MA in spring and
summer of 2011. Based on available sampling method the cases were placed under the stimulus of
repeated transcranial magnetic stimulation (rTMS) on pre forehead of right hemisphere (frequency of 10
Hrz) and left hemisphere (frequency of 1 Hrz) for 20 sessions (30 minutes). The subjects were evaluated
using the desire for drug questionnaire (DDQ) before initiating treatment, by the end of 20™ session and
1.5 month after treatment. The data was then analyzed using covariance analysis in SPSS.

Results: rTMS significantly decreased the desire to abuse drug in addicts to MA which continued
until 1.5 month after treatment.

Conclusion: Findings showed the effective influence of rTMS on reducing the desire for drug

abuse, so it is suggested as a useful approach for treatment programs of drug abusers.
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1- Diagnostic and Statistical Manual of Mental Disorders (DSM)

OT 31 oy 5 sty e (8 S5 5 (o
90 o=l B SOl 6oL slaasllas
5 OS¢ S 3 sl adan 1 Calidea gl
S o (TMS 3 .(#Y F)CS S &) geo 353 M
S ST 0L 2 Fse 5 ks sla by dos
TMST ()5 55 0 slowl 5,8 o 515 o G35 534S
i 5 g pbline Ly slaslls ol Jlas!
NS5 pation Glajos3 &85 (6l m S 555 o
(52 655 ol b 508 o5 Gla il 5555 00
St SV gla sl 5 s S,ls3l Sl gl yls
Lr 03555 (=S 20 D151 sl (5 0 &S
35 S Ul s Jb 4 b clinbe (10 ) AEL
8 Sy 550 S 3 ;3 1TMS idu 1 ai )

R
bl 5, S &S o oS 5l Ol ((VWAQ) Slaas
It o3l 2l 4 e (GTMS) JU1S™ il 3
N s s aid O a1 (AU odes S 33
Olis 55 W ans s 5 @l L19)3 5 oo OT 5 e
4o DLPFC (g5) - VU wilS 5 L &S5 o 457 sl
LA X9) LS 58 40V V) s s g g (513 imn 5o
S g i 3 Cada ol s e e SRalST 1 () ST
6355 3 pmrblinn ), e &G o U s o
Olslane 5l 50 (3 jn s C‘j Ol e s (TTMS) dozea

Aib 0 (MA) cpaliia T Cas 0liST (5 e

Lo, 9 slge
il aas Slalllas = o L5l iags &
J,=s °}J—fl—30}—‘ﬂu—m—;—b;—aﬂui:_; g5l
Yo els s ol (gsleT 4 gad (F) Pl 0
Jlo 534S 039 Jle Yo=0 w03 5uoue b (5,0) Hlows
oign (51513 503 8 arrl e g (3B SIS 4 AT

S 3 Do ol o Olles Bl b ding (S5

1W9) sl ¢ | @l o}3g « @93 § Crunyy 5)9s

ohdils Ay eole slaibils dlas 144


http://jmums.mazums.ac.ir/article-1-2100-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

plilSnm g oniw) baj

LS slagaly ol Coin U Sl (6510 o
i o 3350 LS (lagenly 5 &S o 50 i
o) S Lzl OLSas 5 (STl 5 ST e 2L s
R3S s A FL S Gl gy 4 aslii
SIS VD A VY s s 0T gl el
(L?u" VAR Jlw 55 45 (gdases a3 55 .Lles S
JESRYN \)u_xf'ct_,s);dt_m,u_m,\_.:
as Ve CIAY eV e 5 a1y O sla elie
53 o &S ay Laesls (Pl 03,57 3,158
3y il s S Jedows (g,LeT s, L 5 SPSS-18

izd 551 5 Jelos

CS i 5y 5mlod slan Yo cp azes 5o

Jode 3055 opl ks Coman Sladeiio L5 S
Jsds 51 aS Hsbolen .Ccul odd (oo Y o)lass
93 A Ai S (B e Ode 5 ph e db>De ) oyled
2 05T g o e s 5 el OLSS 05
u&;_L»)'Ta)Jf)aL;UC_._.N\J’:.A\SLS\)\:@);):
O_lij_gtgﬂi:i):..u:@;:udbé;&u:\.alf
23 La syl o Kl (ol ails 3 35 2alS
(EY4/8) J,=8 05,8 53 5 EYAMY) SiulasT 05,5
0352 Olmod (s 8 Jora £ 05057 L 035
SLIs (=2 10YA) (5 LasT 5 =8 05,8 93
ol T L 51 pl sl o(p= /80 F) Sl p>2 /00
505 05,8 33 e L o S)l3 e Sl
os S 53 @35 Ol e o)l s LT
05,5 3 Jol (yleT glaasil 3505 (5 b Oluar
53 (6K 5TTMS I ) ol o K5 4 4 g
sl s gt o el 0 313 OLES Y o ylad sl
Sl Siln o 4 i ook plonil Al o 55 50
ot (6 K O ga 3T o Jol o 55 DDQ asliiwn

Jadr 53.58.5 & SuilslsS Jlowicds b Sl

Olas k3 5 515 0leys oo TMS b g [2beT
3 s s ¢ (S TMS L 5 tolesT o5 %)
slge o pae Wy ot aslidi , 'DDQ Lo 5 Ole
Yo ode iy lasTes S e ks S 15 L5
S (0wl 5 4t ety o ) €l 55k 4 andr
ole 1/8 5TTMS Oleys OLL Sl s s S 515 Olays
5 lasT 09,8) Ollas dTMS Oleys 5l 21 51 das
:\yJﬂadj&wDDQuWﬁbj(dﬁf
Yo U s Slallas i § 15 bl 5
05,5 S5 EYE L 80 11, 0yl slded 5 and
S 4 jshile 4 tags opl ys (FF ¥ Y Y9
33 e Yo (i) iolesT Suze il yls 0l
sy ol s 55 098 b Ll o 4 L3
3 i ol sl i S5 Jleys Ol
osliul Coioa | S s MS NEURO- Jus oK
Olaj Sods 55 03 85 o LS 5l ods
L R g e L R QU
G Soler S o JBs s oSS
23V S o ol 5 4l Ve K o Dby Dok
e 43 8 Oy g ol S5 (5 SSS 4l
sl OLSV e =Y e Sl oslinal U ailate !
Vo eldl 5l ey dobBB DDQ wsliiw 3 555 o
°J;§3-’;-‘°63)J-:~\-*:°L‘¢-£)¢§130LU-‘%~1>.-
¢SS DDQ aslitiw 3 S 1l (U257 5 2lesT)
s Franken(2002) Lw g 48" ol Jlsw VF asliiin
i ol ol (FNCul ol ais b 0, s
0 Oy (6l 48 sl ST s sl
Uy oo o bl 5,8 o 15 eslizal 3550 55 8
g:\yﬁl_u&)dtqg_w):h@:lydlfw
PR PR e N P I BRGSO
ods ST ynl S 5 e S s 03] g U3 ez ad
V ol bl o aoliiin s ) ool 310 O3 e
b e (3315 LS b (il SIS o S b

1- Desire for Drug Questionaire (DDQ)

16V 1W91 sidwl ¢ 1 asl o}3g « @95 § Cumy 8)93

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-2100-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

SK5S $peSS p Eel WL S 3 L S s
K ol G L S o T 55
Slasd Sl st 3 das e alS 10T g
2 s Olsline 5l g0 (9 s dj ui.alfg;gq-rTMS
0L s iy ol Sl ol a4 Lod MA oS
S sy ab )5 TMS Sl ys J1as das o
s 2 RDLPFC) &l 5 (LDLPFC) (o Jlss 3
S 09,8y o Gle3T 055 53 3l5n 5 s
SLaasl Ly rasiy ol el (ROl 03 5 3 sins
g (Sl Ol 31>l hen Olans iyl
o oLl 5 e i 53 MA 3 o 2alS”
Sl Sholans asllbs )5 o g ol 5y .ol
> 3 Sl yDLPFC a>b ;5 aud> V+ ,51TMS
2338 Sy o MA a1ty LS g
oo 53 (gl gme S5l ITMS oy 3l dw oy S
o el ok 3 g 0 05031 ey 40 s 0905T g
) 03 Al sy 4 U RS 05 S 4 ol (5 l3 e
N3 (a5l (5 3 oy ALST ey
ITMS 45" ol 0T Kbs Sldlas oy 5T .(19)3 5
LBV LS O S e |y Sl s oo W15 o0
(il iy Sl Py A8 Oa L Ol
(Sl i Sl e S ITMS (AL ]
et 5 s KB s 53 1) sl g3 (gLl 5T
b 531y el 93 (5l T 5 das o ol 53l as
-“”‘“—‘5@;':55‘“5‘454’&:1:1%5};u5&3@
aS sl olas ]PETéﬂf)L{A_: (W céﬁ: anlos Laf
= L5 e s 4l 3l eslizal b ¢l ITMS
.(f‘\),ufr,zsbdj,:é;,,;@\};v»,@;%ACC
dor 0355 28 o Sl Ul 5 o vl ol
2300355 S 0o 8L Sy 4SSN
L»VJL;yJ.QH{JiMJ:A&y LTINSy

o (s ) S 93515 (o TTMS g 4

1. Positron emission tomography (PET)

QWCJ),.sauTw;«_{FwYULH:
N3 mn el (51,13 03,5 Joole gl (F=A0/FF)
SOlES ol il ot /00 31 eSS (sig=2 /v )
o=l s sl e SleT 05,8 3 1TMS by oae 56
33 Sl 2815 3 2 5 55 Olays 3l e (6,50 5 LS
3 e S o (D A g L) el ) ae
50 Jd b lae DDQ aslibins 5 (J 287 Sl
o 5 8 3l s (68 5 0Ly 31 e ITMS 3G

sl e ole

P g; duos e g did O pre S duslan DV osled Joua

T 5 J 8 0 5 93 05031 w5 05057 iy

PR R o5
\/FY \kd Jas il O e Sode
\/A¥ Y/oY Ll
/00 VY8 Jzs Q,J-TJ::_';,@&,
78] vy dals
A o e 0331 Gy S e s
Y/0F %% K

05031 o U3 e d}@u Ao sl g e Y o3led Jgie

DDQ ML&«»IL‘S\Aw@oJf-‘gJ}@d)G&j

P- value F L) s
ey FF/20 +4a/yrye 03057 Ui O s
e VYA YN/ 1ARF oo 1/ dmy 5,5
e yrv/ve FAF/FY- 05057 S Al s bl
e AAY/1¥ ara/yee o V/D 6,5 O s
e YAY/oF VIAYFE 05051 ey s
e a1/6 LAV ol VB oy 5,y
AR BUZAR AY/ay 83057 i JRS Gbly
ey FFAA FANYE ol V0 oy 5,5y

o5 Sl bzl (655 o anes 03150 e o

Sl 4y 6 F e Jolo cOloys Sl day 3l g0 sdoms O3 2
DLPFC 45 b 55 5,5 ;5 b jhass S1.(Fhg, o
SLadln 53 dlos 1S = rlan 35050 3 e o5 3 1,
) e &K o ST it (L Olaainte
Ll § S 0868 Sl SV Gleys s

1W9) sl ¢ | @l o}3g « @93 § Crunyy 5)9s

ohdils Ay eole olaibils dlas |G A


http://jmums.mazums.ac.ir/article-1-2100-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

plilSnm g oniw) baj

IS s e 03l i (61 i &S5l Lol
L oSl o567 03500 1 s ¢ ST 5 sbire Ol ylay
OLS bl o5 5 ol plonil Ol 4 4 55
U 3 ol 2alS L Sl o o s
3355 Sl Ol 5 Ll 5 oo s b o B 5 6
DLPFC &S, 5 (0F)AS a0 515 0 S
P dj sl Ll g o Cwly DLPFC 5 (>
S Cals Oledl al b 5l das rals | sl e
Sl yite 5 03 5 Cadidee Sl ge 5 s oty - sbo
J3 0T &8 o 5 0T 3 5om g 4 5> e
i 0Ll (Jy o ba 0T aen J 287 oS sl e
b oo

S e Ol e Gl a0 il S
23 Caa b 5 Sy Gladdsl (65 4 (4 5ol
e e 2ol S 83 (e )l 58 Olabiae
0L 53 LiledT 5y e ol 8 Lo &S 5,8
L ST sla gy 0o ol dal 3 87 S50ty
© SR e S b Gliie s gl 8
Sy ad e oolo dnale

S 5Sowlps
B Lo, BT 6, 5 Sdelus 1OLL s
3 rmn 553 (01,68 45T il 01 TMS K0 )
das ;5575 5 (015 L0 S 0 pe) $3UT & i

AJG_M\}M(J&J—JG&;\Q&Q:AW)LSJEJ&P
338 o G b Ol Lezal

References

1. Tarabar A.F, Nelson L.S. The resurgence
andabuse of heroin by children in the
UnitedStates.Current, Opinion, in Psychiatry
2003; 15(5): 210-215.

2. UNODC-United Nations Office on Drugs
and Crime Global Illicit Drug Trends 2003;
New York: United Nations.

hlilﬂl!j.;

s EEG(Electroencephalography (EEG) s ol e
&S Sl dom cslaadllas 3. (018 s 41,1 |, MRI
o wSG5sS 4l s os 4 5 LS 4 ITMS aud>
J,@Cbu:.al_f“;_wb@q-—&ilﬁ-duﬂ
oD () 0305 Olas 1S &y g 4 51878
g 3o 4l 3 0ds ab S LS 4 rTMS o
s odons JLisl g 5Lasl3T Eel il — il
CoslS 5 e IS, S olw ast )5 (DA) el s
4S sl andllas 53 uomen (OV)3 55 o (S 5he sk g
Dlis o 8 plowil (18787 oS (5 e V7 (55
SialS (LDLPFC) ¢S5 o5 anda Vo 51 oy oS 51
&ﬁ,;&u&);.(rwbuw@&;&;tb
4S5 Cusly 5 o DLPFC aibis 3 & o dnd
SR s S plosil S oS 5z e W (55,
aalllas 53 . O)LeT 3935 4 Coow 95 2 > é, S se
3 = DLPFC &80, o ke &80 Sl itms 05
LS (5 5 0S5 a s Hlan YF s Sl
.(M‘)u\_i))fo.k.a\.&_n 0 e Cos 93,2 43 é; Y
e S, 3 o DLPFC o, o o5 o 55
3O pan LS (03 555 oS O3 e le VF
Vo h 50 (M)l Olas | CS}):J:::'GC.\;
Sas FA 65, 45 o DLPFC &, o an

‘)8)JALSL@J§QJ}¢O:J}§?’5J¢;§JW
Wﬁgﬂ&fﬁawb);.(w)m;jﬂf

Dl 1y 6 Satr S0 et ol (Oslay JSU1 &

3. EMCDDA—European Monitoring Centre for
Drugs, and Drug Addiction Annual Report
2008—the state of the drugs problem in

Europe.Available at http://www.emcdda.

europa.eu/publications/annual-report/2008

(accessed 25 September 2009)

1¢q  1R9) sidwl | @sl 8139 « @93 § Cumyy d)9s

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-2100-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

4.

10.

11.

12.

13.

Hall W, Doran C, Degenhardt L, Shepard D.
Illicit opiate use. In: Jamison DT, Breman
JG, Measham AR, Alleyne G, Claeson M,
Evans DB, Jha P, Mills A, Musgrove P, eds.
Disease Control Priorities in Developing
Countries, pp 2006; 907-931. New York:
Oxford University Press.

. Robinson TE, Berridge KC. Addiction Annu

Rev Psychol 2003;54:25-53.

. Skinner MD, Aubin HJ.Craving’s place in

addiction theory: contributions of the
majormodels. Neurosci Biobehav Rev 2010;

34:606—623.

. Skinner MD, Aubin HJ.Craving’s place in

addiction theory: contributions of the
majormodels. Neurosci Biobehav Rev 2010;

34:606-623.

. Epstein DH,Willner-Reid J, Vahabzadeh M,

Mezghanni M, Lin JL,Preston KL (2009)
Real-time electronic diary reports of cue
exposure and mood in the hours before

huo708p.

. Razzaghi E.M,RahimiMovaghar A ,Hosseini

M ,Madani S, Chatterjee A. Rapid situation
assessment of drug abuse in Iran. Iranian
Welfare Organization and UNDP 1999.
NarenjihaH ,Rafiey H,Baghestani A.H.
Rapid situation assessment of drug abuse and
drug dependence in Iran. DARIUS Institute
(Draft Version, In Press) 2005.

Abrams DB. Transdisciplinary concepts and
measures of craving: Commentary and
feature directions. Addiction 2000; 95(Suppl
2): S237-S246.

Zikler P. Nicotin medication also reduces
craving in cocaine addicts. NIDA
Notes, 15(1).Availableon:www.drugabuse.go
v/NIDA- Notes 2005.

Childress A.R ,Ehrman R ,Mmclellan A.T ,

Macrae J , Natale M ,0.Brien C.P. Can

14.

15.

16.

17.

18.

19.

20.

21.

induced moods trigger drug-related response
in opiate abuse patient? Journal of substance
abuse treatman 1994; 11:17-23.

Addolorato G ,Leggio L ,Abenavoli L ,
Gasbarrini G. Neurobiochemical and clinical
aspects of craving in alcohol addiction: A
review. Addictive Behaviors 2005;30:1209-
1224.

Ekhtiari H, Edalati H ,Behzadi A, Safai H,
Noori M, Mokri A. construction and
performance of a visual assessment of the
five tests craving in opiate addicts, Journal
of Psychiatry and Clinical Neuroscience
2008; 3(14): 337-349
Drummond DC. Theories of drug
craving,ancient and modern. Addiction 2001;
96(1): 33-46.

Niaura RS, Shadel WG, Abrams DB, et al.
Individual differences in cue reactivity
among smokers trying to quit: Effects of
gender and cue type. Addict Behav
1998,23(2): 209-224

Kassel JD, Shiffman S. What can hunger
teach us about drug craving? A
comparativeanalysis of the two constructs.
Adv BehavRes Ther 1992; 14(3): 141-167.
Poor Naghash- Tehrani S. Physiological
Psychology, Tehran University Press 2008
Keck ME,Welt T, Muller MB ,et al.(2008)
.Repetitive transcranial magnetic stimulation
increases the release of dopamine in the
mesolim 12 Current Drug Abuse Reviews,
Vol. 1, No. 3 Barr et al. bic and mesostriatal
system. Neuropharmacology 2002; 43 (1):
101-9.

Salamone D.J ,Correa M , Farrar A ,Mingote
S.M. Effort related functions of nucleus
associated

accumbens  dopamine and

circuits. Journal of

Psychopharmacology 2007;191:461-482.

forebrain

1W9) sidwl ¢ | @l o}3g « @93 § Chunyy 5)9s

ohdils Sy eolc alSiliils dlas |V,


http://jmums.mazums.ac.ir/article-1-2100-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

plilSnm g oniw) baj

22.

23.

24.

25.

26.

27.

28.

Naderi S, Bynazadh M,  Safacian S,
Peyvandi A . Comprehensive Textbook of
addiction treatment: first quarter (27-19).
Tehran, Iran Medical Council Department of
Education and Research Medical Council
2008.

Everitt B ,Beline D ,Economidou D ,Pelloux
Y ,Robbins T.Neural Mechanisms underlying
the vulnerability to develop compulsive drug-
seeking habits and addiction. Philos Trans R
Soc Land B Biol Sci 2008; 363: 3125-3135.
Volkow N.D ,Fowler J.S ,Wang G.J. The
addicted human brain: insight from imaging
studies. Journal of clin invest 2003; 111:
1444- 1451.

George M.S, Anton R.F , Bloomer C ,
Teneback C , Drobes D.J , Lorberbaum J.P ,
Nahas Z , Vincent D. Activation of prefrontal
cortex and anterior thalamus in alcoholic
subjects on exposure to alcohol-specific
cues. Arc Gen Psychiatry 2001; 58:345-352.
Camprodon J.A, Martinez-Raga J, Alonso-
Alonso M, Shih M.C, Pascual-Leone A. One
session of high frequency repetitive
transcranial magnetic stimula-tion (rTMS) to
the right prefrontal cortex transiently reduces
cocaine craving. Drug Alcohol Depend 2007;
86 91-94

Amiaz R, Levy D, Vainiger D, Grunhaus L,
Zangen A.  Repeate  high-frequency
transcranial magnetic stimulation over the
dorsolateral  pre-frontal cortex reduces
cigarette craving and consumption. Addiction
2009; 104:653-660.

Ekhtiari H ,Alam- Mhrjrdy Z , Daneshmand
R, Gnjgahy H, Mokri A, Tabatabai H,
Hshjyn- Ghaffari M, Abhryan — Hassani H,
tavosi- Malvajrdy A. Change of use of
methamphetamine (glass) with a high

frequency of recurrent intracranial magnetic

29.

30.

31.

32.

33.

34.

35.

stimulation (rTMS) of the prefrontal cortex
posterior - lateral brain (DLPFC). Journal of
Addiction 2009; 3( 9): 32-34.

Hasey G. Transcranial magnetic stimulation
in the treatment of mood disorder: a review
and comparison with electroconvulsive
therapy. Can J Psychiatry 2001; 46:720-7
Barker AT, Jalinous R, Freeston IL, Jarratt
JA, Magnetic stimulation of the human brain
and peripheral nervous system: an
introduction and the results of an initial
clinical evaluation. Neurosurgery 1987;20:
10-100.

Mantovani A, Lisanby S. Transcranial
magnetic stimulation in major depression. In:
George  MS,Belmaker  R. (editors).
Transcranial magnetic stimulation in clinical

Washington.  DC:American

psychiatry.
Psychiatric Association 2007;11(24): 51-113.
Khomamy S. social functioning and
depressive symptoms after rTMS in patients
with major depressive disorders. Master
Thesis  General  Psychology, Tehran
University, Faculty of Psychology and
Educational Sciences 2008.

Schrader L.M, Stern J.M, Koki L, Newer
M.R, Engel J.Seizure incidence single- and -
paired pulse transcranialmagnetic stimulation
(TMS) in individual with epilepsy. Clin
Neurophysiol 2004;115: 22-115.
Alisauskiene M, Truffert A, Vaiciené N,
Magistris MR, Transcranial magnetic
stimulation in clinical practice. Medicina
(Kaunas) 2005; 41: 6-10.

Mngabady S, Firouz Abadi S.M, Mirnajafi-
Zadeh S. J. Effect of different frequencies of
magnetic brain stimulation (TMS) on the
acquisition of chemical kindling induced
seizures in rats. Society of Physiology and

Pharmacology 2008 ; 12 (1): 31-38

Vi

119) sl ¢ | @l o}3g « @93 § Cunyy 5)9s

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-2100-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

36.

37.

38.

39.

40.

41.

42.

43.

Dehghan B. Efficacy of rTMS treatment on
methamphetamine craving and depression
symptoms in patients. general psychology
master's thesis,Tehran University, Faculty of
Psychology and Educational Sciences 2010
Eichhammer M, Johann A, Kharraz H,
Binder D, Pittrow N, Wodarz G,Hajak F.
High-frequency  repetitive  transcranial
magnetic stimulation decreases cigarette
smoking, J. Clin. Psychiatry 2003; 64: 951—
953.

Politi E, Fauci A, Santoro E, Smeraldi M.
Daily sessions of transcranial magnetic
stimulation to the left prefrontal cortex
gradually reduce cocaine craving, Am. J.
Addict 2008; 17 :345-346
P.S,sultani N,

Boggio Fecteau S,et

al.Prefrontal cortex modulation using
transcranial DC stimulation reduces alcohol
craving:A  double-blind, sham-controlled
stady. Drug Alcohol Depend 2008; 92(1-3):
55-60.

Hassanzadeh R. Research methods in the
behavioral sciences.Tehran:  Publication
savalan 2008.

Hooman H.A. Understanding of scientific
methods in the behavioral sciences (basic
research) in Tehran: Publications pious 2004
Franken I. H. A, Hendriks V. M, Van den
Brink W. Initial validation of two opiate
craving questionnaires: the  obsessive
compulsive drug use scale (OCDUS) and the
desires for drug questionnaire (DDQ).
Addictive Behavior 2002; 27: 675 685.
Mohammadi F. Event-related potentials
(ERP) in patients dependent on heroin, crack
inducer craving when exposed to visual
images before and after therapy, coping skills
training, cognitive- behavioral, clinical

master's thesis Tehran

psychology

44,

45.

46.

47.

48.

49.

University, Faculty of Psychology and
Educational Sciences 2010.

Galloway G. P, Singleton E. G. How long
does craving predict use of
methamphetamine? Assessment of use one to
seven weeks after the assessment of craving;
craving and ongoing methamphetamine use.
Substance Abuse: Research and Treatment
2009; 1: 79-63.

Ekhtiari H, Behzadi A, Gnjgahy H, Mokri
A, Edalati H, Bakhtiari M, Rabie N,
Oghabian, M .A,.To investigate brain regions
involved in craving heroin addicts using
functional brain imaging.persian, Journal
Addiction 2008; 3( 9): 269-280.

Mishra S.H, Nizamie B, Das S.K, Praharaj
C. Efficacy of repetitive transcra-nial
Mmagneti stimulation in alcohol
dependence: a sham- controlled study,
Addiction 2010; 105 :49-55.

De Ridder D, Vanneste S, Kovacs S, Sunaert
S, Dom G. Transient alcohol craving
suppression by rTMS of dorsal anterior
cingulate: an fMRI and LORETA EEG
study. Neurosci. Lett 2011; 496: 5-10.

Ko J.H, Monchi O, Ptito A, Bloomfield P,
Houle S, Strafella A.P,. Thetaburst
stimulation-induced inhibition of dorsolateral
prefrontal cortex reveals hemispheric
asymmetry in striatal dopamine release
during a set-shifting task— a TMS-[11C]
raclopride PET study. Eur J Neurosci 2008;
28:2147-2155.

Cho A.P, Strafella G . rTMS of the left
dorsolateral prefrontal cortex modulates
dopamine release in the ipsilateral anterior
cingulate cortex and orbitofronta cortex, P

LoS ONE 2009; 4 :e6725.

1W9) sidwl ¢ | @l o}3g « @93 § Chunyy 5)9s

ohdils Ay eole olGibils dlas | yp


http://jmums.mazums.ac.ir/article-1-2100-en.html

[ Downloaded from jmums.mazums.ac.ir on 2026-02-04 ]

plilSnm g oniw) baj

50. Koob M, Le Moal M.G. Addiction and the

51.

52.

brain antireward system, Annu. Rev. Psychol
2008;59 :29-53.

Hayward M.A, Mehta C, Harmer T.J, Spinks
P.M, Grasby G.M, Goodwin . Exploring the
physiological effects of double-cone coil
TMS over the medial frontal cortex on the
anterior cingulate cortex: an H2(15)O PET
study, Eur. J. Neurosci 2007;. 25: 2224—
2233.

Strafella A.P , Paus T, Fraraccio M , Dagher
A. Striatal dopamine release induced by
repetitive transcranial magnetic of the human
motor cortex. Journal of Brain 2003; 126:

2609- 2625.

53.

54.

Fregni F, Liguori P, Fecteau S, Nitsche M.A,
Pascual-Leone A, Boggio P. S .Cortical
stimulation of the prefrontal cortex with
transcranial ~ direct current stimulation
reduces cue-provoked smoking craving: a
randomized, sham- controlled study. Journal
of Clin. Psychiatry 2008; 69 : 32—-40.

Herremans S.C ,Backen C, Vanderbruggen
N, Vanderhasselt M.A, Zeeuws D,
Santermans, L, De Raedt. No influence of
one right-sided prefrontal HF-rTMS session
on alcohol craving in recently detoxified
alcohol-dependent  patients: Results of

anaturalistic study 2012.

VIR 1109) sidwl ) asl o139 « @93 § Cumyy d)9s

Ohsjls Sib) eole alEibsls alas


http://jmums.mazums.ac.ir/article-1-2100-en.html
http://www.tcpdf.org

