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Abstract

Background and Objectives: Morphine as an addictive drug, increases the brain dopaminergic activity
and creates a heavy reliance on the consumer. Due to an interaction between the dopaminergic neurons and
the GABAergic neurons in the brain, the current study was aimed to the evaluate the efficacy of
Phenobarbital on Creating Dependency of Morphine in Mature Mice Using the Conditioned Place Preference
(CPP) Method.

Materials and Methods: In this experimental study, 56 male mature mice with the weight of 30-35 grams
were divided into three groups: the experimental, sham and control groups. The experimental group included
5 subgroups treated with: 1) either morphine, 2) Phenobarbital with dose of minimum, 3) Phenobarbital with
dose of maximum, 4) morphine+ Phenobarbital with dose of minimum, and 5) morphine+ Phenobarbital
with dose of maximum. Morphine was used for causing the dependency and CCP method was used to
estimate the dependency.

Results: There was no significant differences between the control and the sham groups and also between
the control and Phenobarbital groups in preferring a special location to receive the drug. However, there was
a significant difference between the control and the Phenobarbital with dose of maximum and morphine
groups in preferring a location to receive morphine, and no significant attenuation was observed in the
Phenobarbital with dose of minimum and maximum morphine groups in preferring the location for receiving
the drug compared with the group receiving morphine alone.

Conclusion: The phenobarbital as the GABA receptors agonist through an interaction with dopaminergic
pathways influence the CPP induced by morphine.

Keywords: Morphine dependency, Phenobarbital, CPP method

“Corresponding author:
E-mail: ebrahim.hossini@yahoo.com



YA-YY Giladis \YAY widedl g (yags # o jlahs Y‘oaJ‘g.\j:“,..ﬁ@h‘,.\_‘;uﬁl.\@._:aluijéﬁﬁg#al&iﬁlaéﬁﬁdy/\“\

(i1 93 allds

Slaghige yu o pudi IS0 i S5 9 43 (5 90 4 (Sl g Gislasy 53 JUs L 938 s 9l
b » s

:‘]QI‘) 5-1\:\-\.»4-:)-" ‘d‘j:[‘ gJuJ\Lé nCJLE.:E}J 9 r}lﬁ _,\7-‘} “503&.«\ J‘)I alf..i.}b c‘;\»u [GSw) u); :‘r'i:iu.\; ?:\A‘J..I‘A:\.U.l

E-mail: ebrahim.hossini@yahoo.com

Ol 1 elin 51 el 51 dm g ¢ oDl 5151 oK 25 20l il g8 44 65

AVON : o pdy  AV/Y/YA (Sl s

odass

- %

03 s (Sals bl 5 e G5 el Slaptenm 51 Gt b el sTalael als S Olge 4 by se 1 laal g disey
G013 Al s e b aalllas nl e 5 SOIILE Glalss s b K3 lss salsss Jes 50 @ ar 5 Lol oo OB IS B as
b8 e boge et W (CPP) b 5 O e 5 (555 » bl Jos LS i ST 0I5 w0 a8 Jlioslsd ol sl
a5 S plonil oigy Ar Tosd o 5 0 S TYO o 055 L AL S o Shse e OF Gy p alllae ool ilaghigy gl ge
Jola 555 b Jloslsdt o yse b les 5 ST 5 Bla 555 L Jliasbsd b oless copdsge b oless 2 05 5 0 5 als oJ 28 gl S
O3e31 KaS L Laasls o oslizad CPP oy 51 Kol sl a8l i S oo ST 555 b Sl byt b pe L Sled
L J S o5 S e Gmzmad )L 55y ol OG TS 03 Sl M| dals 5 J 28 0,8 e oS sl Ol GL:S :Ladasls
Lol 05,8 5 a8 05 S o Lol i sdalin ol OSG er 5 55 (g)lsime D] 550 il 555 L bl b sl o2 05 S
e 03,5 o s 438 adaline 5ils ol OIS e 555 (ol pme BN b pge b sles 5 J RS 05 S s S 550 L eyl g
.Ma:l;QLiJL}JK»c:;’-JJﬁ‘;)\;L;Mﬂ.&«&AS@L@J«3&)}»@)&; 05,5 45 S by ot 2SI 5 Bl (slasen b Jl,liss b
CPP s 05 el Gla s b oo 5105 3 b 31 GABA (slasi 18 s ST 0l oo &0 Jlia )l g 8 dowy o il 44 3558 danais

ool a4 e (sl Jld Sl 1) 2L S s 50
slasl Al i on 5 L3L o S sl EL S oS
s ol sla s oablael glagls (Y) XS
o bl &S 1S e Jleb Ol 1 phe Ll olKaus 35500
IS sy et 53 (Ol e DA i w2 L S
SolSais 5 SKe G yme Sy 534S e gel bl |y b as
Feslie S5 pln o3 S S e Ok e A e
Sl (7)) 55 o pa)ls Josd a4 e oS Wipd e
GlaolKans 55 ails Ol ks sl bl S slslae]

:)‘ﬁgfdj::‘u wﬁ)}dbb.}u‘; ;Liil
CPP U’i‘j) gJu:.a)LjJ gﬁ)}d@ﬁu\j“éj‘jdﬁ-‘s

~

doule
S s Ol Ml e LS il ailinle
03 ke slge s Olslies Ol o VL (Glyls (gla, iS5
JL0 (VL Camazr 5l Aoy YA Uslas o5 L o Ol
Bl & 3 Sy ST oslalael ool 355 e ol |
- O Chlazal s & Ol by S e s
e 3 mabigs Jlaml s s ol by 4 Led
A s oy () s (S she Sad g0 S5 el
A 5l e ke abL laelKans slslael glagls
ks St WS O 5 S S



Fr /I Ablge A58 9 Sawus paal yilasw

o i OlSe aa 5 (g 4 ()90 49 (Sl g lilasy g3 YU )l gsd 59l S

Lagdis, 9 9 9o
S 2 dkM)\ J.?-(} @7\”’ bbi e@\: é}jjﬁ U’:’”
Lo p S ¥T0 o 035 b Wl (o Sose e OF
Foaandllae 3,50 Sl s S planil 535 A0 e Sl
S dall ‘)LA.:; A3l Lidj:“‘g L;LAaij JAL& c&U/\ e};
Gy Zose a4l ki O ) de ) LS Ll
Ldlasbsd oo laes S 5 dndls oo obos gl 5
ormg/kg jSla- 555 L Jl,lgs 5 Yomgkg sla- 543
5330 b dlasbgd s Vemgkg S L o
e gt S e b dlbgd 5 b et Bl
GF Soye w by Sl w s ) s LS
Slo 0500 GiuF oo ol dibsd 5 gl
;.j)'\ o5 ol 53 addlae 550 Ol sl 3L s
e O3 Sllg o smtes 03,00 slde
W Sl cel WY (gu5 Ll 5 s en s Sl
S 318 sl am s oY los jo 5 by, csle
53 Ml ol el sl S5, s S
éw\wﬁ}rgﬁ&@uj Sl g coles 3550
L)'i‘ L oalaul )9 dlﬁ})\.} .J\:.w) g.,-;)».é-: 4{&@(;
Sl eamen g 55 Ol &S0 5l sl 4 B
4SY0emxY e emx)Ocm slol 4 glax= 31 CPP s vk?gl
P S Sle i SO Ly el e (S5l S 50 4
oo G bl el eslanal Wl o Wil |y g paly
ja@;ﬁ}b)xébﬁ)&q}@;ﬁf}u)‘ﬁsp
o s CPP olnil gy il o WIS oSy i )
e YV - Ny S N N
Gy Ok i pled Gay S Ol gl by
- Ol 5 B adliS s b aids Vv e 4 S
wﬁ)ﬁ}}@@ﬁd)@%h})ﬁﬁm‘j
O A D3 SR e A e Ol Dde 5 AL andls
y;a)‘&&LinmﬁL&&y&;w;%)ﬁ&@
Syl 505 a5 00 5 i SO 10 bl b
B J‘j‘f“fﬁ\“‘ﬂﬁ;ﬁ sl s ,usjfda bl 51y e
D el b e gla iy 5 (S s slal Do
OF 35 el 53y 55 b edged d 1y OF Oile Olag 5 o3l
S bodds e b il Hl 3 A5 Olea o Bse
ol g IS es S Sl Al Jsb o 555 A
Mjhs.aui \cc Q‘J:.AMJAL«Z a);dg_}.l..ab‘)».fa C,.ék.i)b
edoge oS S3lys 0 S s S Gy sl 5 e
il Oldlas Wl e Vemglkg Ol 4 1y 505
4 Sl CPP s o Gloy (Sl sl sl 555 0 e
a4 ol w5 oaaals cl s (gl uy s
Sde Sl amr obw by dde e 5> B3lal Oy 4
A e &Sl J sl as esls 18 aads Y

Sode g gyls O pme 4 Oladl &S W sk el sae sl
e a5 |55 tdiles Bl Ol (Bre S5l e s
055 Ldd Ceule 5 O el pslslael slagls
O 5 (F) s 8 o0 S sz e S5 elsn slo
SF o SV sl b S Ceeles
O bode o Obliee 1 Wle o 3L 5l 8 ae
A3 e 5 a5l see 5 olasl S5 gla 650 OLL
BLE Sl S $55b & ©) Lls 5 slzel & i
Chaal b Cusd b Sle sl wised 53 45 Llesls
ol il G S A dyee L osdd 2L CPP abasl>
oSS s 5 S ae aa (FSV) AL s
5 il sslslasl slagsls Lt Lol sbolKe LaSs
Col SKSmbss s b e G b Sl Sl
Db 3liad ((A) Kgd o Als ol 05 Sy el {’ﬁ“'\:
Soles boss L e eae sbdie 1ol
@ 5 LOI 3l Glodas (o oS was o S5 55U
5 s o eS| s 5 oS eSS
Lgd o ba s ol S5 aslgs slas Sas Sl Csel
Glaok S Comlo 285 L Sl oo (o gl 315e Q)
2 el ans ol @l JlGde el S5
P R N PRI EP R P RE N
sk 05,8 5l sty Jllisd (00) s S i S
S Soeal 4 8 el LS el 5gs 8 e ST 5
ol 53 polatl e Cany ol c ol Y b s
ol pb L Jllisd 205 e S e e
3318 Cuie e Solen Sl S Olys s s
e S Sl S Gaslee lls s s g e el L
ST Gl sty sl pae o gad (s bl ((Sa
53 o P 5 Gl R saly S e
505 5y esle e 5l el 5 Ol Ol
slagis, 31 SO0 Wil Sl S oS
Slp G35 d (e 53 5 a5 oS weole s o 25 50l
Do osbslael Glagsls edas ull Sl 3 g Seslul
S Wlesls OLE s s 2 (1Y) Bl o b2 OIS i 5
o ol gl e Gl e B Caes e Uos 4
&y OF) das e s Iy 5 edd Ca 108 LS a5
TS O O e ol 5 ek 1 OV 05l ol
SOl w g LYY LS o oslanal L}Jw O
3 Npe o kel Solew Sl Olgr sl 55 8 a0 5l
oeolss Klsn &S Wl placly Bl 4 ool bl
(el s oper 8L s Las el sl g;/:-*:“-.")
slpe e S 54 blexe a5 (ool Bl slaas o3l s L
Geid el 100 518) 5y dalpt Fae s e s
oz Sy Olpe s Sl ey Gs L

el 4 S el Wl S e sl se o



YA-YY Giladis \YAY widedl g (yags # o jlahs Y‘OaJ‘,.\j:\‘,..ﬁ@h_,.\_‘;u.ﬁl..\@._:ahﬁjéﬁﬁgﬁal&iﬁlaéﬁﬁdy/ﬁ

SPSS-18 (s Ll Hles S5 4 5 (ANOVA) &b,
A3 S 13 ol o 5 a5 550

Lyaasls
)Ju&f&ﬁ&d}ﬁﬁﬁ:bdw@u
Loy s OLES Lol O 4 Cod |y e 5 CPP 5y
23 Aoy 00y e SO s Ao O bl b w
sy olas @L:S N Odsd) Lol s )<i> e
Loodd G 5o 3 odd (G 0oy pSle o oS
(v 5 polex) Glsss o2 ald 5 J 28 65 8 53 55 S e
IS md s el edalle (IO Il 55 4 o
d> e Lo ise 53 0ube ¢l p 1y e 5 e S 5s
LY Jods) s oo olis wlan § 515 of 5 b s
S O3 xSl 55 (Sols me S Y Jsr 4 4 5
sl Lol o2 09,8 o B 3550 i5n )3 okd
(v 5 polex) S slasss 55 IS 058 5 il 55 L
M Lol 3 58 cad sdaline (b3 20) Jsl 5o, 4 S
Shlsge i 3 edd (G Ol S0ke 3 (sl e
o35 5 A= 555 L dl)bsd b ooles o5 05 S o
(P20 g 5 Pse/ee? pole) ol slajs, 5o RS
055 oS ol O Sl bl s woman )15 3525
3 eoler) Sl Glasss 0 oo S il o
4 Camd e 5 ((bd ) ol 5oy 4 Sl (o
Ol 3 P<e/e0 CE.W): Sl sme il S d xS ey S

(Y dsdr) sl 1y sy 5e A 53 0l (6 e

Gl bodlabsd Lol oo sbees S s
g pmhoge os S L oamlie s et Sl 5 Bl
sy i 3 edd G Ol 0SSke L3 2l
(Y Jsa) sls OLas oals

s S0 gl 4 Ol 5 Sl e b
eMeJ\JJ‘JSASLSJ)JA):Q(j:;-AS,\J@j;J‘?SM
S, ol 53 Ll b sl e 55 0 AT B o
a8 ils slaes S sl Sl ous b s U s ,S
Lol (olgd & Sl 550 b5 Bl 50 b Jlylged
w Slao 053 Oyse « 0emglkg 5 YOMKg (slass
rﬂouj‘\sagaagﬁ.;;@jl,u”,\i;ﬁ@);guy
Lol S i 4 s OF Wibn )l i1 e SLe )
- G Ol s aids Y e 4 5wl Jll gl
6\.&)'_5) Ln Jt.:ajb_}d oklS Qélf.jb L;uo_}; BE RS S Wy
Ll dlaslsd Sl bl d)se + 5S> 5 Bl
0505 GuF Sose « Oemgkg s Yomgkg (slsjss
Sl a4 43> 0 CidS Gl e 5 o3 S il Slis
GuF Mz Do 4 VemoKg e LS b e
‘9)‘3 l; ol u:.&u “ b Qu}:} MU% E) J\iJ;
s 058 cpl iles Lol 53 aids Yo ose w0 b eals Uiz
Ju.l:n'b; wu.a JJ,‘;S} m..‘))}» oS C,.éli).} 6LAAJJ§L.
Bl L;lj’ ;‘ﬁ)b L: oLl ALJZ}- ();.}u QLG) Léajﬁ (‘LA: DL
Olad 4 Olgem bled ol 555 0o B ol e SL Olg
L;La)))J.AUASL;b)JwQ}f)JJ}JoJ"&MUL}u
P e 350 S R 3 L Ul A s e s el
ol Olg= a0 5 edls I3 55 ol sl 43 ol s
Bt e s Bles ) asr Gla o aes a4 ol
Olgm j g Oboy ode 9 A 03ls 4285 o5 Oy Sl w
S syt ante b S EF s S g o
A odd jasie glaies b dlbys o> Gop Ul
ol Mew 5 s 5k ool s 4 glaesls

(b o ) (b5 S S 0% arr e 33 53 Sl g e gl 5 S0l 1) e

ao s Oll g ) s>

Sds Cas 33 ol Coas 3 sldas
S gl oSl S gl oKl
£Y/0 YYY/A VY/4 YYY/A oF

(a5 e ) has 35sm Slaes S o s (Slajsy 45 odd (S e Olaj slhns sllas 5 (ke Y Jgbar

395 55 S e b ks Sda iS55 0hd (6 Ol e sla 5 Kl

Sl \AU;

(V.@';,,,)o..; (rJLQf)&L—-S b e
YYNEAY/ YYO/VEVS/Y Y¥V/OESV/A A Jps
YYO/NEYVA/A ANZAES T Y¥4/5104/Y4 A als
Y4+ /YEVVA/F ARAVAE SRV YYO/YEV /8 A Bl 595 b Jlea,b g
YEO/AEN ¥/ YAF/AEN /Y s YYY/YEA¥/Y A A1 55 b Jlug b g
YA FESV IV TAVQ/ALVY Vi \afie=aviy A s
YYO/YENO/A YVY/4EVAR/D YEV/0ES Y A obose + S8 595 b Jlay b g
VAY/YEV YN/ AALYAES LV Y14/45/A A ot 251 590 b Jl b g

(ol 328 o5 S L iSha 555 b Jlea )l gid 5 b yge slaes S o P<o/o0 o 55 sl oins OLis#)
(ol I8 o5 S b Sl 550 b Jaligid o 8 0 P<o/ons o 5o sl odtins Ol



FY /I Al ge A58 9 (s paal yilusw

o i OlSe aa 5 (g 4 ()90 49 (Sl g lilasy g3 YU )l gsd 59l S

Sl 5 SO s Sl ol slagss s Lol oS
S el sl esls OLES (YY) .,\j.ajfda e Sl L
e o by G Rl s S 8 el
A esls 0L andlles G s (VY5 YY) S e (5L S
Ghismsl o ok S e ST Olge 4 OLSJL S
syt sl L adks sl iSe 7 28lS ey
Lo Wl S oS 00 Sl sk S i Ll
3 Jel mle (YY) AL o s Ol guls oy
el 095 4 S0 Gy oS Llesls LA s g3,
Gtose kel s CPP i b Col i oo p eSS
Cely dlosbsz e gls oy ol G s (Y0) 35 5 s
gmer 5 (V) (sheass So syt bl il
Jlie 3 e bl lagtew 5 Slas B5 s
o (TP YY) 555 0 by sl 5 5SS 5 Lapaliiel
el sl S5l 2 48 dilesls 0L 55 Ko (sba s 2
Ol @ pddss OA) L8 o ol ol sl
5 GABA a0, 5 A g5 la od6,S o s ST
L (5) 355 o opse b ek WICPP s _2als sl
o JEplss S Ao B 4 edal G 4 S 4 ax
Jos 105 Gk 5l GABAA el ;S i S| Olge
AU e Lol s CPP Ly G5 a5 Sla o
3 wlie Slagss rl};..v\ Loas S e slgdy & ;)dea
Oedyge 4 sliee Ollewy 53 sols cpl U 4 SLidl (slad sl

g 4l

S S dagi

01 5SS ST 0l 6 il o Aoy o 5
S5 nl 5 S s U Jee 1215 5o b 51 GABA (sla
SIS o b e Lol LI CPP

9 yad g S
Sl Sl aS Sl dly bl ST oKils aass

References

Mcdonald J, Lambert G. Opioid mechanisms and
opioids drugs. Anesthesia and intensive care medicine
2008; 9: 33-37.

Everitt BJ, Robbins TW. Neural systems of
reinforcement for drug addiction: fromactions to habits
to compulsion. Nat Neurosis 2005; 8: 1481-1489.

Rogacheva A, Laatikainen T, Patja K, Paavola M,
Tossavainen K, Vartiainen E. Smoking and related
factors of the social environment among adolescents in

&
&

)
Sy S dlbigd gals J s cnl s
Bb 5 oz Shsm 0 0F S5 nCPP sy 4 (50 &
Wl CPP oS 55 OF by el oz 4y gl LS oo
o STl e alS Jaoslsd spim 53 fpdyse bodd
oo S5 CPP (Wl sl s 4 Bl e s Jhyl g
el J xS 05 8 a4 s oles 4 ST 555 5o Ll
ol opdsy 4 S planil Sladllas ulul 558 o CPP L
Wl Jogus el sl (SS595L06 adyl 36 o5 el
5L Jlal b ol il LS s
Lok S s Jlasl ol a1 0f lacs S
S sdUlS e SY5b 0al 5L Gl g enls il sl LS
34 4e Llf s OJJJ; ;.L.S a.}i"J"J ey (\WY) JJ;JA
d b 5 Ol 5 S g e ST s s
Goods e ol gla e 52 Gose S b
sy Sl 4 g L OA) Cl sld by b e
S s 05,5 Jho plarl (g5, 2 LE e o 1S
sl Os,s b axxl) Gla atls (i ST aten 53 59350
2 3y SIS 5 paaliss sla bl s 2 Grees
5 U sla T s 4l S5 eS|
oS ol b S Gk Sl b O e 5 sl
ol Ll SIS =S 0) Wb o ar s BB b
Sl bl g5l ol Sl slagols 5l (S as dlslgzy L
oSBT Olse @) (IS5 L Ol e Dpse
s ST Olgie ) Ll IS5 (GABAL  (slaods S
Olgs @) Ol 5 (Gubss D3 5 Dy slaeks, S
L (Y0) 335 o 4S5k (sl slao i S oo S
il i oo 4 LS la 0,8 SUS1, 4
5 S ST Glasls i ST ways low g s
2l Gaon wolan ol M Cilisee glaes s w;bﬂ
S ol s G (1) dyled e Jlas] s 55,8
S el s s el s Sl aallis
omb slaiss 3 bl sl o8 Sl sl gy s o
OBl s el 4l s by =5 S el
e 5 5 W glagss 5o eliss ma 5 B, CPP
Llesls QLIS 50 6J—<l> Sldlas (V) ,\Jsﬁuf CPP jals

the Republic of Karelia, Russia in 1995 and 2004. Eur
J Public Health 2008; 18(6): 630-636.

Xiaoli N, Hong Y, Silu C, Zhengwen L. Factors
influencing internet addiction in a sample of freshmen
university students in china. Cyber Psychology
Behavior 2009; 12(3): 327-330.

Donald J, Lambert D. Opioid mechanisms and opioid
drugs. Anesthesia & Intensive Care Medicine 2008;
9(1): 33-37.



10.

11

12.

13.

14.

15.

16.

17.

YA-YY Giladis \YAY widedl g (yags # o jlahs Y‘OaJ‘g.\j:\‘,..ﬁ@h‘,.\_‘;u}il.\@..aoLaai_géﬁx?‘,kal&iﬁlaéﬁﬁd_;a/\‘\‘

Hosseini SE, Aghababa H, Avatefynejad G. The effect
of zolpidem on creating dependency of morphine in
male mature mice using Conditioned Place Preference
(CPP) Method. J Psychological Models and Methods
2011; 2(5): 117-125.

Hosseini SE. The effect of memory attenuation on
creating morphine dependency in maie mature mice.
Zahedan j Res Med Sci 2013; 15(10): 49-53.

Rezayof A, Darbandi N, Zarrindast M. Nicotinic
acetylcholine receptors the ventral tegmental areas are
involved in mediating morphine-state-dependent-
learning. Neurobiology of Learning and Memory
2008; 9(1): 255-260.

Bettler B, Tiao JYH. Molecular diversity, trafficking
and subcellular localization of GABAB receptors.
Pharmacol Therapeut 2006; 110: 533-543.

Narita M, Shibasaki M, Mizuo K, Suzuki T. Changes in
G-protein activity mediated through the stimulation of
dopamine and GABA receptors in the mesolimbic
dopaminergic system of morphine-sensitized mice.
Addict Biol 2003; 8: 319-325.

Remington. The science and practice of pharmacy. 21*
ed. Lippincott Williams and Wilkins, 2005.

Derea E, Zlomuzicaa A, De Souza Silva MA. Neuronal
histamine and the interplay of memory, reinforcement
and emotions. Behavioral Brai Research 2010; 215:
209-220.

Bevins RA, Palmatier MI. Extending the role of
associative learning processes in nicotine addiction.
Behav Cogn Neurosci Rev 2004; 3(3): 143-158.

Suzuki T, Ise Y, Tsuda M, Maeda J, Misawa M.
Mecamylamine  precipitated  nicotine-withdrawal
aversion in rats. Eur J Pharmacol 1996; 314: 281-284.

Kreek MJ, Koob GF. Drug dependence: stress and
dysregulation of brain reward pathways. Drug Alcohol
Depend 1998; 51(1-2): 23-47.

Nestler EJ. Molecular basis of long-term plasticity
underlying addiction. Nat Rev Neurosis 2001; 2(2):
119-128.

Costa E. From GABAA receptor diversity emerges a
unified vision of GABAergic inhibition. Annu Rev
Pharmacol Toxicol 1998; 38: 321-350.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Rafaiei-Rad M , Sahraei H, Haeri-Rohani A, Houri S,
Alavian-Dehaghani  F, Ghoshooni H, etal. The
modulatory role of GABA-B receptors of the shell part
of nucleus accumbens in the acquisition and
expression of morphine-induced conditioned place
preference in morphine-sensitized rats. Physiology and
Pharmacology 2007; 11(3): 182-191.

Taverna S, Van Dongen YC, Groenwegen HJ, Pennartz
CM. Direct physiology evidence for synaptic
connectivity between medium-sized spiny neurons in
rat nucleus accumbens in situ. J Neurophysiology
2004; 91: 1111-1121.

Hoffman DC. The noncompetitive NMDA antagonist
MK-801 fails to block amphetamine-induced place
conditioning in rats. Pharmacol Biochem Behav 1994;
47:907-912.

Bowery NG, Bettler B, Frostl W, Gallagher JP,
Marshall F, Raiteri M, etal. Mammalian GABA-B
receptors: structure and fanction. Pharmacol Rev
2002; 54: 247-264.

Seeger TF, Carlson KR, Nazzaro JM. Pentobarbital
induces a naloxone-reversible decrease in mesolimbic
self-stimulation threshold. Pharmacol Biochem Behav
1981; 15: 583-586.

Wise RA. Opiate reward: sites and substrates. Neurosci
Biobehav Rev 1989; 13: 129-133.

Hiroi N, White NM. The reserpine-sensitive dopamine
pool mediates (+)-amphetamine-conditioned reward in
the place preference paradigm. Brain Res 1990; 510:
33-42.

Tsuji M, Nakagawa Y, Ishibashi Y, Yoshii T,
Takashima T, Shimada M, et.al. Activation of ventral
tegmental GABAB receptors inhibits morphine-
induced place preference in rats. Eur J Pharmacol
1996; 313: 169-173.

Schaefer GJ, Michael RP. An analysis of the effects of
amphetamine on brain self-stimulation behavior.
Behav Brain Res 1988; 29: 93-101.

Schaefer GJ, Michael RP. The discriminative stimulus
properties and detection thresholds of intracranial self-
stimulation: effects of d-amphetamine, morphine, and
haloperidol. Psychopharmacology 1985; 85: 289-294.



