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Abstract

Objectives: Regarding the importance of craving in the o s Ll p gty e Ly SN VY

persistence of addiction, this study has been carried out g5 00 g ke Sl ela gL RPN WY SYE Ty
with the aim of determining the difterences between the S sl ol SO oLl ) 4 4 il
two distinguishable groups .01 herein addicts: responders ool pLael ol i el Lol gl o5 g g q}_m(:‘f}
and non-responders 1o c‘.l.avmg cues. Method: In a case- e bk e i g T I il g e 25 :g‘?_) e,
controd study, 26 male intravenous heroin addicts were - . Lo il e e b
lected T X w ot Ol 2 B s S o 0l DL e i 7 g e
selecte rom  among  non-trealment  secker  abusin
relected ¢ ¢ ¢ & L s 1 458l Lt b 55 ploil 1 g 5 il ol
addicts in Tehran, and entered the study after a semi- Y "y ; . DSMATV e
) . o A D LAy o ] g2 G A Gl DSMATT gl L
structured interview and based on DSM-IV criteria. A Lt Iy .'..: L’uf , F
) ) ) o , . I N Lo mlal e ¢ R N ATy
demographic quesiionnaire and Addiction Severity Index il Py ol

were administered 10 2l subjects before imaging. Fach of
the subjects underwent functional imaging with visual

cue~induced craving, using functional magnetic resonance
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imaging (IMRI). Subjective reports ol craving were
evaluated afler the imaging, using Visual Analog Scale
(VAS). Also. 15 normal individuals with no history of

drug abuse underwent MR as the control group. Blood-
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oxygen-level-dependent (BOLD) signal obtained during
fMRI was analyzed using FSI.. Results: There was a
significant difference in brain activation between responder
and non-responder groups (p<0.01}. Responder subjects
(craving higher than 70 in VAS) demonstrated cortical
activation in the following arcas: lefl anterior ¢ingulule
gyrus, left anterior rectus gyrus, left anterior mid-orbital
frontal gyrus {Broadman arcas 24. 11 and 25), lefl nucleus
accumbens (Broadman area 34). and left anterior frontal
superior gyrus, right anferior superior medial frontal
ayrus, and right anterior middle frontat gyrus (Broadman
areas 8, 10 and 97, Non-responder subjects (craving less
than 30 in VAS) showed no significant difference in brain
activation with normal people. According to FEAT analysis
the score of substance abuse in Addiction Severity Index
{ASD has a sipniticant correlation wilh brain activation in
the responder group (P<0.01). Conelusion: Subjecls who
do not respond 1o drug cues with craving, like the normal
groug, do not show activation in related arcas in IMRI In
the process of inducing herein craving through related
cues in subslance wbusers, the same arcas involved in
reward/punishment process gel activated. The limbic/
paralimbic and pleasure/avoidunce systems parlicipate in
inducing heroin craving.
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7- subcortical 8- prefrontal

9- lefl lateralized  10- anterior cingulate

EEPEESPK CRBVAE. VR PR I RSt e
ki ey sdal o waas (sLaROT & died 3 AST ol o
= CAST 53) 3l ya s Cons g o o503 (5 g
ooty DL F i g STA g s (g ke e
Sl 52l AST il ge L (T LCE 9 F foeka)
AL 3 s Wl b Lo e (g3 ol
(3 00 A (6 gead (Sl 487 isls LS Lacdly
Shlne Ala iy 75 e Ol ey oS b i e
JEEN OIS I R 3 LURY IRE AP PIENIEY G L)
3 i Sy S s T 25 0 ol

YyF

276

SODT IR /£7°ON /F1 “I0A

ip e .
e o R v




vy
277

WAY b /¥ jled el Sl
Vol. 14/ No. 3/ Fall 2008

bb&..n K] ;5)1‘."-"“ dabe

STl 28" 43 s g0 Ul DA MBS § Sl DS O dlio -1 Jac~

1 Ogoif kol (n=1) g ks yoé 3 (1=1T)

Sehaf

3 pan oy plie

B S

O pan dy ol e sl S

Ya/¥0 T OVFAF TyAs T avy

romEvire vae T oare UL e
visr T vy at T oepe () S
oo T opan W T overy (L) 3 e g 93 b
voay T ovve e s (L) abzelayss J b
sy £ ovss ¥ T oyas (e 13m0 3l a3 e 455 < 50
risa T v vis v e T g5l g e dlsls
e E ey v E e -

v oA aen T oovs rtes /il ji
R B RV T S 4
e T g E sl :?
vy E ooy g Ty S 0
o oo vt I R 3
g T oams AT e * St

¥ paean

images /v IGGEREEEE: -

YO/ max: YRR s Voxels: t vy ‘_‘5;);“ e Oy {_all

Yo Zmax: ¢+

rVoxels: s e alea! Ol (o

LD Litha L (i 3 AST Slgn sl 4l b (Al (ASN) Sl ok 3,10 518 il o b 0N s (187 o o T

3 A5 53 ke ol 2GS st 0y o 1 anltles
bl 2 )3 a5 Obs e D g )3 5 e
Lt 5 2 03 Wl ! O i i Ll G0 b
D pan @y A $ gyl 05031 S b Sl S
g8 53 Les gy et plnil (1WAD ()80 (5D
O S GLS AL s s G F O A e

pb a2y b s o by 6 st Sl

A.S[ﬁ#'fj;
s
b U ke oSl iy OS5 03l g 3 e o

)l 83 B et (g |y Sl 3 b 4SS LA
o D e Sla s ) SS s G F NS e
St HIV ey g S ogn ol g 51 4 sl
! Ay 2 e ply e 53 (S Gl ) 2295 o0
ol el 2 it 55 s SIS 0 5



3 Kot (5500 )10 gt gl o yts g 2 G535 Dlalian G paa aly s 58 Ghe GBY ey p

T W Yy O L S PPR LNV Y ST VE S S 8
s PR LS 5 (55Lest) 33,8 5400 b aa
b W e 0 b e gLl 4 B S A L
33 ol a9 8 L aalin 53 ¢ s 8 4 Ololima 53 (5505 ins
S et Jlad i e (Q-J‘,A.:.b_’.:f sleailal w1yl Jyle
O Olans dan 5 457 (5 jhe el And ga BLES § 300 0
2 e domie )1 I A i ol sty QLS n g
Lo Sy Jidsas 0 et e sl st s oy s
Gblas Glar 805 gy b g glias oasl KL,
Dy oy 0 by pe sladile LA (80 )3 (6 jhe
ral 2 g e Jlad (g 2l Ol poe (0 slai 4 S
T f e Jr SR R U EE P
O b Sla s gl e ottt b g e
A2 god sk Loailtd plov g Limd or gy g 0

2y S LBl g p gl G S 513 DL g
Slla 2500 ST e Ol g oS (bl Al or 5 e
s dylal AE a8 658 e L kgt e sl (S
,dw.\j_,.,.:f)c;i.:);,i; Ma\i'—»:y&ng
AT 50 8 gladlate g ol s (o6 Iy b Jl jl S
3l Jlad 1y 0315 2 Cny e ea e A 2l

(590345 Fen J03 ) g e 5 ST 5o gt
S nd (gla gl L ciyls A8 Dbl 53 540 3 jma
Ll faban ol ag oS G5 Gl ple y iS5 e
lo At o ke o Caan (6103 7S ) by il
3 3tigm 03 3lpe plo DS o pan 53 40T L sl
MOl 35 s (ol S5 OIS S e L)
Sk o pelis o3 Ko 55 0l (Y0 1S
345 OS5 353 o 03 0ln s e iy w25
L;J_:f{,fm: 5l able glaan T3 Lo 53 b
ey T S 30) S 5 aTe bl
08 Mas (o e

1- Avants 2- Margolini

3- Kosten 4- Coonney

5- Lt G- Schmidt

7- Kadden 8- Rohsenow

9- Niaura 10~ Abrams

11- Monti 12- regional cercbral blood tlow

14- Garavan
16- Morrell
18- Finch

13- Pruessner
15« Devinsky
17- Vogt

19- Olson

16T 52 dadlins Olan o5 5 K05 s 5 disls s
gy SOT oy L8 0l 3,5 o slawl O e
D pan iy bislpe a by e Slaalis @ ol e s go T
s B sls sy (S05 44555 KK 5 YL
Fly M b 6 e SAGLE s 4 Lo g T
QYAY (O 80s y g lestl) sl

Slags T pom o L i o dilosls Ol bapm
238 e ;3 0l 5L (g gt SlaLAS 4 oL
3" S ) e s e o8 T
RELARTIE SUACRIET S IR PO TATL TSRS
88 (sl eyt (gl s peiay,
Gt laklis )i 53 (3 aza d,:_,,u;dl,j sl
Sl (Gl i ol a5l S80S el la s e 3T
a3 g7 o g8 oy (sla a T sel
T T LU UL S Y NP N P s
‘Mﬁ&ﬁ%@:ﬂgj@“@ﬁé‘kﬁ
S LA DUAULA L (7 i ey ol 4y s
38,00 (3 cdil ol g 3 aaa o0 RN PILpyes GU -
i S DU ORI I SV ¢ e
SLAcS s 4 4 i ] (o paint 5l o)
1T UL P VP I ag:._r’b_}T 348 sl
ST LB ol 53 0m3T g e 53 0Tl Sn F il i
Al e e S gl o g,

Ded GG o 8T S S el ol s
25t pnl ol b cg e (63 Sdas (6512 1 g ST
Ol s p b estimn a3 ey 8 gs ol g5tlin o8
Ik 53 (5 35 (Sl s Foly 3 (5 5 Sl (5 S
AL ol s L 41 )

3)50 Sk BB 53 2dub mn  Sinly 20y 8 5o
Cpb b AL oy (€ g peat OaajT it b 53 (RO sl
Tl sl el Laalis 4 48T e o pejT 7 ne
isls oo OV IMRI 3 jlowgr 0y § U golie

St S g b S e iy Sl
San LAROT 3 ™ glacilata 5 jba 03 O o
LI els dde o B Ll Al Sl (s e
K olan a2 5 r 5 5 il it 2
(o8 B8 3" ey ) ol

S 35 g (e B e 5 5l ay 8 5 (gl

3 S 1 it oy (6 s 03T D g s (LT

YVA
278

S800T IR /€ 'ON /FL 'I0A

P e o e 4 RE Ay




Y4
279

R ey

Vaol. 14/ No. 3/ Fall 2008

ol ey g L] dals

S8 gt Gl °J—<"S 2y o] @L'.J

ajﬂjdirTJjY"VA_-o'l_AJJL(HBM)YLQ'}——iJ

o S 3TV el s (Sl Gl eal glailae
b oy £ bl g g

&be

NP Y P R S P WCTPRR B 2 SRy AN pEPPRN O g e

Hiakeme 53 3t pae wdy 0SB g e gLadlis (ATAD) st

XVe gt i S Sl pp o Sla0jb dolidad oy 4 a5

Fr-an

S gt t S b v gl b 3T 60 g il o e sl g Lo

Sy DyniT gy @ T i 5 Sl (IFAY) 25T g S

carliiite s 9 D jilg s e 5 gndl 3 e Glskin )3 3 e g gl

XYV SCFR L gt sl U il pft

ATV oo &S il o e sl g lasd o 25T 0 S

it labmes s sbaet ot el bl U s e ply 0 BLE

sr sl S Dl Iy pliiiile g 3 ity A s 2

BRIV ST

American Psychiatric Association (1994). Diagnostic and
statistical manual of mental disorders (4th. ed.). Washinglon,
DC: APA.

Avants, S. K., Marpolini. A, Kosten, T. R., & Coonney, N.
L. (1995). Diffcrences between responders and non-
responders to cocaine cues in the laboratory. Addictive
Behavior, 2(), 215-224.

Childress, A. K., Ehrman, R.. Rosensh, 12, J.. Robbins, S,
I, & O Brien, C. P. (1992). Classically conditioned factors
in drug dependence, in substance abuse: A comprehensive
textbook. Baltimore: Williams & Wilkins.

Devinsky, O, Morrell, M. [, & Vogt. B. A. (1995). Contri-
butions of anterior cingulate cortex to behavior, Brain,
HIE, 279-306.

Garavan. 1., Pankiewicz, 1., Bloom, A., Cho, I. K., Sperry,
L., Ross, T. I.. Salmeron, B. 1, Risinger, R.. Kelley, D,
& Stein. L. A, (2000). Cue-induced cocaine craving:
Neurpanatomical specificity for drug users and drug
stimuli. American Journal of Psychiatry, 137, |T89-1798.

Jenkinson, M., & Smith. 8. (2001). A global optimisation
method for robust affine registration of brain images.

Medical Image Analysis, 3, 143-136,

I- Reiman 2- Numan Brain Mapping

JERRCICIR S UGN BN W BY (L CA RO
pl 5 4 93 (4 g aiated s Jiig oy adlate
OASlnd ¢l ply Al A ol g 4 sl y ol el
ol 3 IS oy Jlon alaie 5 S 280 23
b sl S5 2 OL Ll a e
AL g p D s Wy 3 Ol g e

2 Sl 5 g g e pl i Sy s 100
shzel ol 3 LT Siglize o ad 3 Ced SCen 3z 0y 5
ot 3l kel O oy AST asl jtee Bl bl 38 3
s 1 g5l 2 gy ol LS 02 45 e slisl
oMt slina sla 34T o 29 8 o 5315 (5505 can
e a5y 30 St 0 8 5o 14 g ol

0 e 2 4 Gy sy 3 gy S K O
o a3 LaROT Zodlad 0l 3am o el e 33 sbzel
b ey Kowan AST )3 3l 4s O3 s il 5

ol el 16 o b S Ol e S s
o BUSy i 3 s =20 505 el Gl ¢ ey
P s e 0b e )3 (5 g slaalis d e
ot oS ta )LSen S i e 2 B gl
S b bt LSl (5 jhe (6513 20 S (Slaes 8
3 gl OLSG ¢ S ity 5 mbiisly) oSS
S ot L S hn S35 1 s i 03 g S5 (51!
el 0aP Grren 35 ol 3 L 5 e 10405
o 5 B e p y edo AU Sl T gl
(A ey L L
55U sl by, SaS ey oF U 6 gt 3 O3 s
LosSt ol odess £ oal 5 5508 b5l s lay
H oy 335 o p Gt 0 di LUl 1 (5, e e
Slaas S (K58 (gl ol e Olskias 53 U5 s
D pan g S8 53 (e g 093k daar D) (Gl
el LS g 53 szl 4 i85 g8 e
sl 3es 8 ol g

S Py
B sl oty ax 3t s S e b Al oy
(855955 Slihod 15 53 105 (S p e o8
Ol Yoy (§413 5 0 s 5 0 5 D ygs Sin £ A ARzl
PS5 OIS 5 St et plandl (5)) e gl
sy ST ol o g Ol sl 0t (613 2 p

.J}-bdl JEJJ-L;



53 598 (5 (515 0 gl s gy i g o s s ON3Nme S eia B3 52 s500 sha Gbln

Lingford Flughes, A, R.. Davies, 8. 1., Mclver, S.. Williams,
T. M., Daglish, M. R., & Nutt. D. J. (2003). Addiclion.
British Medical Bulletin 65, 209-222,

Lit, M. D., Coonney, N. L., Schmidt, I, & Kadden, B. M.
(1991). Mood states as drinking cues in alcoholics and
heavy drinkers. Paper presented af the Annual Meeting
af the American Psychological Association, San Francisco.

McLellan, A, T, Kushner, H., Metzger, D., Peters, R.,
Smith, I, Grissom, G.. Pettinati, H., & Argeriou, M,
{1995). The Fitth edition of the Addiction Severity
Index. Journaf of Substance Abuse Treatment, 9, 199-
213.

Pruessner, J. C., Dedovie, K., Renwick, R., Baldwin, M. W,
Mahani, N. K., Lord, C.. Meancy, M., & Lupien, S.
{2005). Sclf esteem, locus of control, hippocampal
volume, and cortisol regulation in young and old
adulthood. Neurolmage, 28, 815-826.

Reiman, E. M. {1997). The Application of positron cmission
tomography to the study of normal and pothologic
emutions. Journal of Clinical Psychiatry, 58, 4-12.

Rohsenow, D. 1, Niaura, R, 8., Childress, A. R.. Abrams,
D. B, & Monti, I M. (1991). Cue reactivity in addictive
behaviers:  Theorciical  and  treatment  implications.
Infernational Journal of the Addiction, 25, 957-594,

Smith, 8. M. (2002). Fast robust automated brain extraction.

Human Brain Map, 17, 143-155.

Tarabar, A F., & Nelson, L. S. (2003). The resurgence and
abuse of heroin by children in the United States.
Current Opinion in Psychiotry, 15, 210-215.

Vazirian, M., Nassirimanesh. B., Zamani, S.. Cnokihara, M.,
Kihara. M., Mortazavi, S., & Gouya, M. M, (2005).
Needle and syringe sharing practices of injecting drug
users participating in an outreach HIV Prevention
Program in Tehran, Iran: A Cross-sectional study.
Harm Reduction Journal, 2, 19.

Vogt, B. A, Finch, I} M.. & Olson, C. R, (1992). Functional
heteropeneity in cingulate corex: The anterior executive
and posterior evaluative regions. Cerebral Cortex, 2,
435-443.

Wilson. 5. 1, Savette, M. A.. & Ficz, 1. A. {2004). Prefrontal
responscs to drug cues: A neurocogiilive analysis.
Nafure Newroscience, 7, 211-214,

Worsley. K. 1, Evans, A, C., Marrett, S., & Neelin, P. (1992).
A three-dimensional statistical analysis for CBF activation
studies in human beain. Journal of Cerebral Blood
Flow and Metabolism, 12, 900-918 .

Xiao, Z.. Lee, T, Zhang, 1. X, Wu, ., Wu, I, Weng, X.,
& Hu, X, (2006). Thirsty heroin addicts show different
IMRI activations when exposed 1o water-related and
drug-related cucs. Drug and Alcokol Dependence, 83,
157-162.

YA

280

800 1B /€ "ON /1 “I0A

M ST et g RE Ay



