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# Abstract

Background: Nicotinic and dopaminergic systems influence anxiety behavior. Furthermore, the
interaction between nicotine and dopamine D1 receptors has been demonstrated in modulation of
some behaviors.

Objective: To investigate the involvement of dorsal hippocampus dopaminergic D1 receptor in the
nicotine effects on anxiety behavior.

Methods: This was an experimental study carried out at Tehran Institute of Cognitive Sciences in
2009. Initially, 190 mice in 10-member groups were placed in a stereotaxic apparatus and two
cannulae placed in the CA1 region of hippocampus. Later, the effects of dopaminergic D1 receptors
agonist (SKF38393) and antagonist (SCH23390) on nicotine anxiogenic effects in mice were
measured using hole-board test of anxiety. Data were analyzed using one-way analysis of variance
followed by Dunnett’s test.

Findings: Nicotine (0.5 mg/kg) produced anxiogenic effect (P<0.001). Intra-CALl injections of
ineffective doses of SCH23390 reversed the anxiogenic effects induced by nicotine (P<0.001).
Furthermore, co-administration of ineffective dose of SKF38393 plus ineffective dose of nicotine
increased the anxiogenic effect of nicotine (P<0.001). Locomotion activity was unchanged when no
drug was administered.

Conclusion: The results indicated that dopamine D1 receptors of the dorsal hippocampus have
modulatory role in the anxiogenic response induced by nicotine.

Keywords: Nicotine, Dorsal Hippocampus, Dopamine D1 Receptor, Anxiety

Corresponding Address: Morteza Piri, Department of Biology, Faculty of Sciences, Ardabil Branch, Islamic Azad
University, Ardabil, Iran

Email: biopiri@iauardabil.ac.ir; biopiri@yahoo.com

Tel: +98-912-2543585

Received: 14 Feb 2011

Accepted: 27 Sep 2011


http://journal.qums.ac.ir/article-1-1281-en.html

Downloaded from journal.qums.ac.ir at 14:05 +0430 on Friday April 19th 2019

¥ a3 e NP Ol (B g 53 BV osled oas 5l Jlo e (S5 pske oK1 oo alona

i oS gmd DI Juolygd (g 0u0 15 g (3 95U (piiSiod
Sy dmiuo D1kl (903 4

EEeray s

Cendiyn)s L phacme 55 Oeald Shldly, o e dabold EHRCOSCS " e 55
sl 35l oSl ol olS.ls (g55ls035 ookl
S sl oSl 311 oSl (g5 5lg2508 sloslial s
Ol 558 play RS (Sols 508 A8yl ol IS s
() e 2ly (oMl ST oKl ploz o Kingy oKL gute 5 lidbicanj W) #
GRS Sz pale olKasly (Sisgy 008l (559065 Loy Sl

SAVYYOFYDAD il ¢ s doly (oMol o] ol&utily (S5 01y ¢ Jurdy) S ghama b o]
Email: biopiri@iauardabil.ac.ir , biopiri@yahoo.com

IVID s ol AVYD il s fo,s

dAS #

B s e 3 05955 9 D ialagd (slaosi S (o (iiSen 3 %03 (59 it Ji3 Sl )3 (eligd 5 (555 1400 5
Lol osds Sl oyl

5 plosl ksl U8, 5 5Ss Sl g9y g2 (i ol g aolgd R0y LB (el poliie 4y adllas 1BAR

3 2L5od (sleog)S 5 5y hge VA Sl A plonil )05 (B pole 0aSimgsy )3 WAL Jls j3 ()55 adlllae ol (g g dlgo
9 (SKF38393) cussST 15 L 1 o3l 1,8 Loyl oty calS g CATasl 1 JoilS 95 g o o3l J5 uSTgs yaunl olKawd
5] U U o 5l (1 5545 3 Sk +10) (5955 (lihinc) 131 535 DI g 03,8 (SCH23390) oS
505 o 48 (o il 5 > coolel cslaygnil b bnosld 15 (o3l s ygus doxis ] 5905

oS b ok AWl s 31 iy ol gmn 515 & SCH23390 550 8 395 055 (P<o/++)) cutls ol slas] 1 55 Hnekibly
95 G iy STl 13 (35555 e 335 L SKF38393 50 csln 53 30 S (Pl 1) bl 5
MBS 5 S el g9y 0 4y 5 4 syl I plS @ (P</-4Y)

5 iy Ly oLl ] sl ) 31 s ol DI iy s1ansi sun i 4 a5 | 206 S dongl
55l oaiiS o

sl DT ielgd 03515 ¢ ity coolS g 5655 10 51gulS

tdoddo #

o> ol o 558" sl ccsslost ) 245 g 42 a2y
RGO WS b5 Oglae M 050 b Ao L;l.bs)‘.) 9
aly b ohhsl ) 18 el yip ) bl
sl 55 plep g sse lag)ls (bl Cuow

(Y).A.qu.o Colin
i 3= 1L g)l> (pl 398 o 03lial (o puli

Uolos 51 53 48 sl imd el Sy ol

S92 Siliwgen 5 398 o0 ol Jlosnl oaiS e
W33 Jl Crn Jyb 3 nleion ik |y o)
L) e & (BUD Cumj P50 Jalse I L il
blas jl low opl (pais slo)lre 5 4Bl (ol 38l
shayline a5 48,5 Alols (Liagly) 9 (s,
L Vel oacs o35 g ord aslis g sloxel 6


http://journal.qums.ac.ir/article-1-1281-en.html

Downloaded from journal.qums.ac.ir at 14:05 +0430 on Friday April 19th 2019

O‘)&Qﬁ}dﬁ:&fﬁ:/...@fk}}dba.ﬁ;}g'ﬂj)@g}i&@ﬁ

\itd

CamsgS] Gyy &S LlgS 4 09 o Ll sl 8]
Cely (o )505l) D2 5 DI (sloods S colaidlyes
Slydgs gy Ohlasl cpl g 2580 sl Ul
Lol el e s (D2 (gLt 5 CnigSTo)
sl gy (631D 048 Cs Sl
(\Y,\\).a)]x

Gkl eelasd i 45 ol ang L
sbagrg 3 ySlas ¢ DI (dnolgd (slnorsyS
A3 3 L g a8 oo e |y Gl 5 S0 ylsS
GLb0ii S 5 ity ool gt 45 4S5 ) oyl
i phla sl e gLl Joas ) uslygd
Lo 1S i s psliie 4y il addllas o ls
8y 3 5958 Sl 9y 2 sy el (Swolygd
A5 plol e

g, g dlge *

0lSizg 3y ;0 WAA Jlo 3 a8 oyo0 dalllas oyl o
S255 Uhoe Wl plodl flied (BLS pgle
(P25 ¥+ BYY G 0j9) NMRISIS 55 (oalSiylel
A0y oad ds olpl gl gl 5l asT ab eolal
pole oaingy (Slidos asbly> 4 Laglpe
2 ab 0l 18 LU e (slaeg,S 0 g Jate (Sl
8 Labgn sl > I (glié 5 T lonleg] Jsb
oy S il asyd YWY o al ol s> il
Lagbge & aiin S Sdo &y (2 5l 8 g pite
Gy a5 g bl 5 L |y 0g3 a8 0 000> ol
KW

&l adllas ool 5 4 Jopl 4w diio 0]
o35 o3l (S > e Jlb g ol S )18 (o)
Slabuse )3 plos L) gy gl Il )5
oo Sl 0390l g dyo 5 4 Ll g aye
Ol 29 e odlitul J IS 4 g Fly 5 e
i lisee slayldy 5, So05lul g sdalie Sl <505l
Ao olSiwd ABd o lojed Gy 4 1) lae

ol ly 3l gl Gl (Jae 5 (555 o (nas
$9) 1 il Sl 5355 oS aig 3 s
0929 ¢j93 4o 429 b (9SS e el )13,
355 5 408 wiih plogl Ula sl 9051 £33 odlitul
b g 298 o (58 o 31 b Ohlasl Gl el Kl
3 e Maaly a3l sl ) (g9 2 551
L piiSen s 53 55l ol ol 4 (5555
ged glyis & Tyl (St Gliis s sl B
poieSS 4l Sojisbigd laiigyg 59y 2 (5SS
el Gl esl )l pudtne (25 J1 oS
P9 o Sredd g ilie (sl i3 )3 (ebgd
Sl (omas GloodiS Loas cp pate (S omebgd
JUEl ol @Bly 3 )l i85 Sl g 5 5> &5
o o yme 933,885 ol 5l dm S5 yelisd slaply
e 2l 038 o 158 ol (sla 5 g
P eke Ui (Gl el g S0 Sy b
L slodyinS byl calSgum )y Ol sl uol s
o9V Ugp abl) diun (oollyy 05S9) poinw
oo olod g ) Sl w8 Sle isu g JWSsl
Sl eelygs Vs Jibs ol ) 53 s
il (gnoligd (slaodipS sk I Chlasl ] 265
5 D105 58 ol Dlog,S (cloods S 8 o Jlas!
4D3 (D2 015,85 Jolis D2 5,5 (¢lnosi S 5 D5
o 45 3 looly s Ll Vai i D4
9y 2 Lgyl> SIS > S 55595 950 S0 el
5 D1 el clmoniys s s Gl
ok (19 498 Sy ) 2 |y wolate SID2
Lialidl el DI glaoti S 1 Jlab S o Jloe!
2 g Jgho JB15 )3 (sgils Slandgise o jgiol
CAMP s « D2 (slmoss,S i Jlub oS Jbs
P13 e ay amd e RIS (Jshe J3I5
0355 93 (2l Lo 0l bl Sojels b laguly
i SLabyliS ST it Soden wSe Vgane
Cely iwoligd slboss S ad Jlub o simd o Lt


http://journal.qums.ac.ir/article-1-1281-en.html

Downloaded from journal.qums.ac.ir at 14:05 +0430 on Friday April 19th 2019

v a3 e NP Ol (B g 53 BV osled oas 5l Jlo e (S5 pske oK1 oo alona

(¥ 0)lomd) Sjg prw B2)55 pogasee Alg) 4 5 cuils
35 e J1EYY G laaly Jol5 S35 3 wg Juate
Al LFe Gae jd g)b e S </ Jpl5 o
A (o 03> ol (lg 4 32y 5 Job 3 A0 B2)5
S S o ] 5 gt (o

ohse lasl By 5 56K 3l palesl 5
Stz pilail ol )3 a5 oy (BT S8
= e Ve gl 09,5 8y LS A lge 09,8
1D Gl yolia o1le Bl 05,5 dw 5 Jals p,SokS
Cygo |y 0o PSS p p)Shee <N 5 /YO
L0)S el Slas )0

M;Lj « SCH23390 , 51 ¢pga uwl_A)T »
Db gy p hge sl )8y 5 DI guebgd 0k yS
Jsl 09)5 ) )5 4 o 095 Yoz ptaboil cnl 5
025lo BLy 09,5 dw 9 )b ya 5>l iy Sue +/0
pr—S5,5u0 [0 9 /YO VYO aLise ol _ds
oS gun J 3 (520 )0 &g 4 SCH23390
W08 cdlyys oy

4l ,> SCH23390 , 51 (pg—w s3]
L oad il ol 2l el (59) p (s uolSgun
o Olge 09) iy ptalojl nl 53 b () S
ke Ve Jgl 09)5 cgeil 5l B adid w28 )8
prS shee 10 0l Bb 0g)S Yoz 9 il p)SokS
Cblyd Blio 19)0 Cygo d 5556 PSS
5 sl 055 sl (32,55 jl w485 iy 5 oy A0S
5 +/Y0 /YD palde sale 8L 05,5 dw gyl pgd
Gike oy Coypo 4 |y SCH23390 555,80 +/0
W0)S il oy cwolSaun 5D

pic g yoia> ,> SKF38393 jl ool yiulojl
P gy Ghge 3 sl ) g (598 gl
i 09,5 9328y LS 4y o 095 Jlag talejl ol
oS +IYD ol 5l B addo ¥ aige ol
Gygmo dn |y ol 5503 09,5 93 9 (155565 )5 okS

3 A 488D iy g Can )8 Bl (Blas (9

oebly (Ol (g unine 7 €8,5) Jlog g
domico Sy ) M L8 osli il 3,90 sLa i,
Shal dny oSy il i 4 ile (Sdly
Flyg V8 diio ol p3 . sl jzo ke FoxFexy
alold S 5l o Sl ¥ aS A dus yio b Va8 o
VN

Wiwd pl j3 00l A el (698 slapuin bawgs
Dyl 4dBd & e 3 1) Loy g &5 oladads dluws
Oy S Cld ade B)led 0,5 o0 agygw
dg>5 oK) dxi o (43, 0 45 + CeaMe SaS 4
DS e el plyy oS oz 4 1) dxio 5 il
ol €8y 5] Olams 4 olbdebd Shiss A5 e odieies
D92 Olg> (55> Cllad Sl oolad 3,5 ooy bglas

5 SCH23390 ¢ 55 S (clgls 3o 1l o
9 CnmgSl oo 4y s 4y 45 SKF38393
3558 o Jmae DI goalygd (sliodss S CiS]
Cn Sl g CnisST 250 o0litul (8 ol o)
ooy A SGedd oy 1 DI (aligd 04,8
P odb Jo e 089S PH g 048 o oyl
B 09 e &y Ao yd /Y dgw (0900 8L L b
Sy (V/¥)

S Ve r) 2 (eliS 5y b a g
9 Uhgace (PSokS 2 pyS(dee) o) c3hls g (S okS
S Jgls i 00l )3 S Ugy yiawl olSiwd )0 Lyusnw
VL o e S 485k 95 &9 4 (VY G) Leal,
o33 58 (Voo ) (pogiansy bl bl ) 32y 5 Joee
der Gyle iy oS gun CAL anl Glaisew Nud
b slS L "V=-1/0 g ML=+\/$ . AP=—Y :}|
S 093 sla o (Sdpn ol lewe jleslaiwl b
0593 35, Y L5 0 s o3 ojlal Lo ylaus dy g 230
G PS5 S @) pshie |y (Al il e s
LS Gy (2 by ] (8L

JPLS SB35 g 9> 32555 2
Job yoe & 85 (SBp i3 Yo G g po doin


http://journal.qums.ac.ir/article-1-1281-en.html

Downloaded from journal.qums.ac.ir at 14:05 +0430 on Friday April 19th 2019

Ob&.ﬁ)dxggéﬁf,f:/...@f\w:dhexﬁfj&gﬁwﬁ

A

W yige (o5 > Collzd g (WSS g Blai - Jgo>

Sliseo gy Wobosl 4o
Ol (S el | A5 oS 9 ssles ool
YIYOEV/A- FY/ Y /oY odls .
3,
N aEANS £ IAVED/ Y - - %
22| 43
ASVEY/YE Ya/voo/s¥ M| R 5
AEYEY/YD bAAVEEY/-5 -/ = * 3
F=-/¥\P>./-0 | F=3/M\P<:/-:\ | (ANOVA) Jsl Lislojl F jlaio
\Y/0-Y/0Y YY/\VEE/FY odls 5
g o
VE/VOEY/YY YONVED/ VY AN N BN e
X 2 o D
\EIVOEYY ¥V \EV/A Jve | S E = 3\
ok =
WAVEVVE a V¥V £1/45 -In = Y
F=</AY.P>-/-0 F=Y/s¥. P<./-0 9> iulejI F jlude
\Y/0-Y/0Y PY/\YEE/ ol | odle
a
— A%
Y/AVEV/AY DIAIVD £Y/ -5 oo > i &
s | . 2 ES =
\PISYE A CYS/IYOEY/A -\vo é & g 3 }\
WYIYDEN /Y ¢ YAINYEY/OF AT B I B o
7] 7] 3) )
Y A\YEY/EY A RIAT-=S VALY -Id
F=\/$v. P<./.0 F=AYY P<:/-\ (ANOVA) pgw yinlojl Flads

asb J3 «y SKF 38393 5,59,80 ¥ (31,5
9SS Fhapd 93 ypa 53 (Sl el g CAL
by prals ) iS S w dlasd gy —ime Oy
9y = 45 o=l edm (F(OFO)=AVY « P<:/..Y)
SHEQFQRVEY P<+/40) oo oS > culled
() ojladds Hages) il ansly (gyly gme

g sl 68, 59, y2 SKF 38393 511 ,lges
Oly (&5 > cllad

A R s T pa—

o 4

o "

ai3s 0 iS5 S sl
4

GWass 0530 S o b

 SKF38393
C b s ¢S Seet)

= 2y —alS s D55 G2

5658 [ b 09,5 b dulde ;0 ¥F¥P<e/o
Ol /SKF 38393 L auglis j0 ++P<+/+)

prS9See ¥ o ol Lagloe ol e Jol 3y 5
Aol J3h g520 9,0 &30 4 |, SKF38393
33)S Ly udy GolS g

SOy B0 b pdeylS bawg baglge (2SI
JpLS 93 2 J51 4 (g5ee)) 2o ¥ b ke
Ve odlosd ()0 5 ab 035l gy damer (190l e
& 3l oolawl L cazan Sl g 85 )8 as
o3> (2la by jae (9pd & JPS 3959 Joe 13 (22
PSS Ay 4 jie 95 3959 e g 0
L gblis adlas cqp 35 )3 adllhe 350 )
s 5 o b 03t iy b | o g
i )90 (g5 3 P 653 Jore I el
A5 el o 5 4358 e 1 Jols cledl

G)ygo 4 09,5 i (IS Cullab g (LSS o Bl
L Laodly oo e d)liliw] jlse Blysul g 1Xikeo
o el slaygasl g SPSS 17 138l 5l eolizl
ey (sl 0l Jlod C g3 5 a8 S (i)l
A% odlatwl Sigma Plot )l38ls 5 5l W jlages

HEPWI IR

= S 0) 5ieSs (Blie 19y 35
(FXSFIEUTY « P<e/ow)) LSS pus ol (p,SokS
(P>e[0) S s b gy o Lol ol ialS
2 (Jgl obel) ey (o3l Glas (F(YXS)=/
oSS s 3w 35 SCH23390 ity ool gun
95 s Lol oy LS |, (F(YX$)=Y/5¥ ( P<-/-0)
&) g (F(FEX)=eIAY (P> /0) S o
9 I ¢ </ AYD pdlie 5,5 (ped Linlel) il
CAl 4l J 31 4y SCH23390 5, S Sue +/0
OELS (0595 5 93 yod> 5D Sy elSgun
5,5 oMol ) s Uy ods slall S S o laws
655 3 4S5 5] s (FOXD)=AIVY (P<-/--1)
| (F@FO)VEY  P<-/-0) bylse 5 > el
() ojless Jodo) wisly acily (o)l gxe


http://journal.qums.ac.ir/article-1-1281-en.html

Downloaded from journal.qums.ac.ir at 14:05 +0430 on Friday April 19th 2019

¥4 a3 e NP Ol (B g 53 BV osled oas 5l Jlo e (S5 pske oK1 oo alona

Jld Lad o lis 29390 S ylie wCul J30 Slylasl
sl 1o Sl Gl cel 556wl A8
Dialny 13 o Ui (ppioren aallas ol Tagd e
ol Joole Slgieed oS & gl 5> S Juiul
sl bwe S laoaspS il Olyla s
o 1Dl e 4 Wt SIS 4 aly S glaJU
ot 55 5 il o b sl g O350
sg ol g dlo | 520 il (2lgi )3 Wross S
i el ids S sboi S s s s
A A5 4 gy ) 45 2980 (ot Sl 5k
sbapgeygn 4 GlyS oo ptuss cpl dloa 5l )l
2 Fie smas Lo Bl (ol 5 ol gige b5
) 5505 0 )51 3o yusliyus 53 sl 53,
035 CunigS Ll (VL 93 vz o cadlllae ()
Lol s 1 wlylasl 393 (SCH23390) D1 el
|y osSe sly ollasl @lys) culss SCH23390
b cls pd as aed e i al cpl ey ials
I Gty ol g (nlogd i « S fslgn 8 9
J=> phlasl L8y 8 o Dlsleos S 5 )b
slaied o )5 @ adlas opl o > Byl 5l cwl
L (SKF38393) D1 isely9d 655 ConsisST (350 pué
Sl Shlaol sl e el (15555 S50 j5d
Ol d9es Chlasl dbxl S5e Gjgo g Wb (eSS
o Gl 50 elagd il &5 a3 o0 (L oaalitie
el S 5eSs hlas] Ll sl )5 e
D1 uebgy sloods S oo bawgs ool Cawd 4 zuls
50 oS ol gabge ol oSl 5 adlae ol
sbooisyS 3ok il (weSe ly cllasl Il |l
L god lis (nl 09800 655 (ke D1 el
Sl nssST ol i S e ;3] 4l
sl Sl jl cosh el D2 abigd (glooss S
AID2 088 Can Sl &8 o 1o gl o (5555
o L g Vosslas o o 1y (555 oly
il s aS alodly LS 35 i laaslllas ol

(5 5 ot g ooy #
o 550 3y aS ob i ol a e
12 oS ol s el LEalS ) LSS s 35 S
a8l o=l NS 68U lye (5 el
laddllas .l (15eS0 g |5 Olylas] snias -l
sl syl 13 S5 568w Slodly Lis ydiy
2l 9 (595 pizmed Cusl S5 (89S dlanly
el o) aile 565 ot 1S slacunsS]
W Gg e adiye logday slo el > sl
5 sl 5 55555 sl 095 o (shisS
o (135 (ohlasl )18 g9y Slia b 1) Slphsl
A0 Al e e S A Frwly ) oy oyl Ll
€95 9 95w | oolaiiwl 0956 <593 I igS 4D Coglas
lesly s Laacadllas ams Ml Ll el
Py Clla sl il sl 4ol clajed )0 pwisss
15 sl &l ghls o YL glajgs a5 o
0diiS ool ik Cawl o (i gSW (ymidren M) el
slacuwsgsl (‘V)._\_;:,p il 2o 3y Slas (g9 4o
SleossyS g9y p HlL Alg oo (5SS glooi S
3979 I3 3,8 laiygyg8 (SguST bl )3 o (oisSs
b ol 1 g 00l Ltlidl ) nST ailly 4y pads’
omelgd aden 5l calisee amace sl 8L ila,
Gl 1y 55 Sl 5 US (S i 5
Sl 95 o G 51 85 (g wizm e
Lol sl 0085 <5 )3 ol b ) sylad oo Jlasl |, 365
Ol dawly 4 1) 398 Sl ST sSs o& CS el
L 1S o 3] e clo 86 o b opsS it
ofely plil > 9SS sleodiyS oS (il 4 a2 g
ey st 53 559K 4 s 53 (eliyd
i |y aiaS lpods S oS olagld cul ol
oy 53 ed il (5 L lgs o wdiny o 8 L3l
"ty oslisul 33938l 5 gl slacs o
4 glaylid) Joasd )3 el g S5 yidgS wia


http://journal.qums.ac.ir/article-1-1281-en.html

Downloaded from journal.qums.ac.ir at 14:05 +0430 on Friday April 19th 2019

Ob&.ﬁ)dxggéﬁf,f:/...@f\.;}zdheuuﬁfj&gjggv;;@j

2. Kessler RC, Chiu WT, Demler O, et al.
Prevalence, severity, and comorbidity of 12-
month DSM-IV disorders in the National
Comorbidity Survey Replication Arch Gen
Psychiatry 2005 Jun; 62 (6): 617-27

3. Le Foll B, Goldberg SR. Effects of nicotine
in experimental animals and humans: an
update on addictive properties. Handb Exp
Pharmacol 2009; (192): 335-67

4. Chae Y, Yeom M, Han JH, et al. Effect of
acupuncture on anxiety-like behavior during

nicotine withdrawal and relevant
mechanisms. Neurosci Lett 2008 Jan 10; 430
(2): 98-102

5. Grilli M, Parodi M, Raiteri M, Marchi M.
Chronic nicotine differentially affects the
function of nicotinic receptor subtypes
regulating  neurotransmitter  release. J
Neurochem 2005 Jun; 93 (5): 1353-60

6. Wang DV, Tsien JZ. Convergent
processing of both positive and negative
motivational signals by the VTA dopamine
neuronal populations. PLoS One 2011 Feb
15;6 (2): €17047

7. Amaral DG. The primate amygdala and the
neurobiology of social behavior: implications
for understanding social anxiety. Biol
Psychiatry 2002 Jan 1; 51 (1): 11-7

8. Nasehi M, Piri M, Mafi F, et al. Role of
interaction between Nicotine and
dopaminergic D2 receptors of dorsal
hippocampus on anxiety behavior. Kowsar
Medical Journal 2011; 16 (1): 15-20 [In
Persian]

9. Schneier FR, Abi-Dargham A, Martinez D,
et al. Dopamine transporters, D2 receptors,
and dopamine release in generalized social
anxiety disorder. Depress Anxiety 2009; 26
(5):411-8

10. Zweifel LS, Fadok JP, Argilli E, et al.
Activation of dopamine neurons is critical for

Gk ) ol an (Hlyy (Sily aiile e S il
slaifsS Mg 65 ele s i
5 =y ohla sl ol Clhlasl Gl il b0 o (Jslase
Jie > bkl L8y (655 1 omelug 992 F
orelasd ity s Tl 00 pdte e
S e yS p Gk 5l Gog) ez L)
ais yolo dy Wles o 00l oyl dad o ol
b g S0 1) (oSub poiiaSS 4l (dnelig> (Slaigye
» Sl sLaoges GousT 6l s5) »
ogdle 4 S 55 1) webigd Lialey winegST dtun
ol dlaly d puditune 8 oo 4 Wil oo (39S
« NMDA 605,35 g Jlsd g Sloligh yisla,
53 b 1 as puli a1 el e,
5290 (SoS ook S Comlus il L (gSs
(oS potiaSS apnl S5 AUS slayg)s g9,
LBl g w3 oo (] aygye nl culled da
Sy Calld (S HLE lagyg nl e
dsgazme b a Gl asb o) 3 05 el
a8 03l oas] oyl oS an b wlys o e (slaadly
Gk 5l Slgiee oeiese ly Shlasl Il iz
DI nelygs (slmodss S 05y d (unlagd i
P9 (5 )5 (Pl

Oyl eSS aS oy s dalllas opl JS ek 4
ey el pis dhuly 4 1) 095y Gl sl
OOp 8w aS e S o WIDT ieligd 003,35 039
095955 L ol e DI tiolygd (clmodi S CongisS]
2 9 (g5 Ly 0ad dboml fusly Cogs el
o1 o] gusly DI ieslgd (slbosi S Hlae &S o
il e |y oS b

:éq-‘ o ¥
1. Davidson RJ. Anxiety and affective style:
role of prefrontal cortex and amygdala. Biol
Psychiatry 2002 Jan 1; 51 (1): 68-80


http://journal.qums.ac.ir/article-1-1281-en.html

Downloaded from journal.qums.ac.ir at 14:05 +0430 on Friday April 19th 2019

o a3 e NP Ol (B g 53 BV osled oas 5l Jlo e (S5 pske oK1 oo alona

aversive conditioning and prevention of
generalized anxiety. Nat Neurosci 2011 May;
14 (5): 620-6

11. Tseng KY, O'Donnell P. Dopamine-
glutamate interactions controlling prefrontal
cortical pyramidal cell excitability involve
multiple signaling mechanisms. J Neurosci
2004 Jun 2; 24 (22): 5131-9

12. Del Arco A, Mora F. Prefrontal cortex-
nucleus accumbens interaction: in Vivo
modulation by dopamine and glutamate in the
prefrontal cortex. Pharmacology Biochem
Behav 2008 Aug; 90 (2): 226-35

13. Bannerman DM, Grubb M, Deacon RM,
et al. Ventral hippocampal lesions affect
anxiety but not spatial learning. Behav Brain
Res 2003 Feb 17; 139 (1-2): 197-213

14. Vinade ER, Schmidt AP, Frizzo ME, et
al. Chronically administered guanosine is
anticonvulsant, amnesic and anxiolytic in
mice. Brain Res 2003 Jul 4; 977 (1): 97-102
15. Paxinos G, Franklin KB. The mouse brain
in Stereotaxic coordinates. 2nd ed. New
York: Academic Press; 2001. 103-6

16. Azami NS, Piri M, Jahanshahi M, et al.
The role of CAl a-adrenoceptor on
scopolamine induced memory impairment in
male rats. Physiology and Pharmacology
2010; 14 (1): 66-77 [In Persian]

17. Role LW, Berg DK. Nicotinic receptors
in the development and modulation of CNS
synapses. Neuron 1996 Jun; 16 (6): 1077-85
18. O'Neill AB, Brioni JD. Benzodiazepine
receptor mediation of the anxiolytic-like
effect of (-)-nicotine in mice. Pharmacol
Biochem Behav 1994 Nov; 49 (3): 755-7

19. Janhunen S, Ahtee L. Differential
nicotinic regulation of the nigrostriatal and
mesolimbic dopaminergic pathways:
implications for drug development. Neurosci
Biobehav Rev 2007; 31 (3): 287-314

20. Pir1 M, Nasehi M, Heidari N, et al.
Muscarinic and NMDA receptors interaction
in the dorsal hippocampus of rats in the
elevated plus-maze anxiety test. Daneshvar
Medicine 2010; 8 (89): 1-9 [In Persian]

21. Poorthuis RB, Goriounova NA, Couey JJ,
Mansvelder HD. Nicotinic actions on
neuronal networks for cognition: general
principles and long-term consequences.
Biochem Pharmacol 2009 Oct 1; 78 (7): 668-
76

22. Tizabi Y, Copeland RL Jr, Louis VA,
Taylor RE. Effects of combined systemic
alcohol and central nicotine administration
into ventral tegmental area on dopamine
release in the nucleus accumbens. Alcohol
Clin Exp Res 2002 Mar; 26 (3): 394-9

23. Reis FL, Masson S, de Oliveira AR,
Brandao ML. Dopaminergic mechanisms in
the conditioned and unconditioned fear as
assessed by the two-way avoidance and light
switch-off tests. Pharmacol Biochem Behav
2004 Oct; 79 (2): 359-65

24. Forestiero D, Manfrim CM, Guimaraes
FS, de Oliveira RM. Anxiolytic-like effects
induced by nitric oxide synthase inhibitors
microinjected into the medial amygdala of
rats. Psychopharmacology (Berl) 2006 Jan;
184 (2): 166-72

25. Grady SR, Meinerz NM, Cao J, et al.
Nicotinic agonists stimulate acetylcholine
release from mouse interpeduncular nucleus:
a function mediated by a different nAChR
than dopamine release from striatum. J
Neurochem 2001 Jan; 76 (1): 258-68

26. Wooltorton JR, Pidoplichko VI, Broide
RS, Dani JA. Differential desensitization and
distribution  of nicotinic  acetylcholine
receptor subtypes in midbrain dopamine
areas. J Neurosci 2003 Apr 15; 23 (8): 3176-
85


http://journal.qums.ac.ir/article-1-1281-en.html

