YWAF (YYA-YYS o (F &5l conn3l3385 93 Ol S (S o ke ol Uons @

.

39 (o 30 Qo8 yikiuws IS 33 (s 95 i i 99 9 S| S i 335 1

P S o sigo

T8 i1 P Joms 9" (Sl Lo b (S yam Lo yode 50 ¢ il Mg S

-

.

- dJ 5 (NO SIS 15 st Slti) i)l = J s Sl ol adlls s iasais
Cﬁﬁﬁ&ouﬁw;lmw}%oﬂs@mos4%.51&;:5“;{;@@}-\—0.&5)@)
23S i S gl S i 3 b
b 5l e s g ad oslimal BV og S A 55 slmw Sige w05 5l addlas ol s i,
Jos dlos &y o 5 238 3 STB s nl ones 3 5 ead s i) 5 oS l’ﬁl"“‘

L«fjuwuﬂé)bpﬂéaﬁ IN < L«fjmw)bwwﬂ&a\/\/d}ﬂf&
.b:;.s)l)u}lopujymwflwo”:mwulwlclzwjﬂéﬁﬂ\//\d.«.p)
ra)’\.cj.\.s:;;l’u\)”au.um&af\—\‘ mg/kgdbf)wjfdmﬁu&a)ﬁmé.wb
duoj){ 3 g_a; 8 obool ssse (Fmgkg ip) OLS JU 38 bug b, de.e rJJ\M
O35 4 55,0 e ag &liay LS 535 5 dls 5o D308 o - g oo il = Jl st
ww}; O9y5 @b ,bogs L;Jl.kfg_lﬁ;l.{Sham o U;J; Al B W;lww);
oS Gllas gsuiyﬂ o UJL»' 03,5 53 5 A8 Gy 2als s 28 Sse s
Sope lr 65 gh U5 03 8 05 Lz A8 G F s | e sy dﬁﬁwwbu
5
Sl ol 5 JmS ey S G ol e 3l o0l O Lol alllen s ladly
U,ﬁwj,lywuwﬁ IG5 i = Jl 53 K ssos o das ad OLES | (g ls ma
U8 03 85 L aglin o b o ook plad Mo s (1 i ST s sy g0 4 b0 9o
$lsy Gy O U3 s - I il = J M;‘Mwy 0905 55 Gy Jy el
)QM:&jJOA&A;l{‘OJJJ;‘a.lpjl;kﬁpwr;w)l JadJl;ww@\fw}ﬂwﬁf
b 8 05 8 awslia 55 (LNAME s - ey 8 s L) 055 2als
pow vg)kf—jldbx.): i S |t &n gy LSS 25 o 0ddsOlEs ol @L}.LSJ‘S%
.wl&:}fcu

o e e o = I T = SIS 15 i oS tad 1 S (slao3l

/

. Z. | .
[ e i AN

5 S8 038 WSSl Ll Y b ST Sl -
5 S pske oRuils (5L 5 505 09,8 S5 a i Lyl kB Y Ol ST Gleys —
Ol S Glaysn ilhg Sledst 5 (S o she olSisls bl p e Slidons S o (53505058 Ll ks )8 F 0l ST Sl —

Sl Sl 5 Sy psle oBals colasl pile Slids S e s s kol )
il Slts 5 (S ple o&sils (s34 S, lo
ol Sleds

vsheibani2@yahoo.com : &g wIl cuwy w331 lasl ple Sl S o= 0l S 1 J98um0 0w gitk

VWALIA/Y e 3,0y IPAEIANT :oks ~Sol e il ps ATALIYIY cdlae il s

228



\‘a)l.a.‘i‘(..a.sj\j.si)j;

QLAJS u‘<":‘f~' rj.lj« alﬁ.:.u\:llpw

(V) ope sbaazs 0500 5 (ICV) (11) o 05,0
s g B alad o 3le Sl ol S Co s
5 Sy bl s SIS 25 o sl sl 1Y
o (FASXT) asly Jots b e b o e 55
3 O e P RUCH PV
ool il JnSs b gl S Ao )
23 (e ST wad S(PAG) (300 O 5 S
OB el ple e s e jusa éﬁ; o V—LW BESY
b 51K a s L s obab ot w2 NO
o ol s 1 Lcll oy asie s 4 B
eS| s O3 o3 U 3 Do sk
) ¢ = J 5 NO) sz jlaty Olyie ©) 30T - JI
5 Ky slml 555 NOS) w1 oS len Olgis
Sl i 3 e pa ek e S

/ .
23,5 U8 Gbsl 3 se

EHOR L)
S5 el i ol 05 Sl addles cpl s iobipe
A& oslizul (vf YO YO L O5s b s Ll Sl3
S Sl S S Sl e sl
w8 S (Ko sl oKails lasl il i
el \Y 5 ol cele VY Lyl b s Olls il
YYEY Sl GBI by b oSS S
ST (g s Sl 5 351 0k bty oS Sl 4
23 pasda el s SliobT des camals OT 5 13 o
RUCK QU PIND
oelS bl Slas 5 5,5 ey Sl
e RS 5 s Mg/kES o 5 5 smg/kg60

U’:J'? ‘S'.’. 9 L C,».:L: u..fl:x):.wl oli‘f..») BE d‘};}

229

PRV

9 bli,l 5 (Nace) s ST aa b by o5l
(VTA, Ventral b Jels asb L oT &b
AF RV W Area)

b bl (1Y) s e S 1 S s
A oslabael gl zmen 5 O4alaT D)5 ol
S W09, 3l ey Oas T o

oS an 095 4 1, (VTA) ok Je s

«!>Tegmental

4>t g““-il-*-:-“'

DI o s b bl 4 e g S (0 K5
e ST gLy (AT S s s,
by S| s (Do ) paliss 05,5
Al g bl 1 el 4 e ws ) g
e (TONY) Wsh s 3 messw 3,se slagls
50 §Bls dlad o WBle Sy 0 et sS| atd
orlss Olsn el s bt gl abor 51 b sl
uj.xﬁuch} Pk e S5 (b o omir S | dd s
o T Gios 5 5 oy S ot S

23 Lsffw AR Comsr a1 s 0555 4D
wed (V) 558 0 S5 dﬁ p ks r.:)’\.c 5 s
5 S maligs VS js Sl b Sl eS|
O u-<3~.b Sl 3 1 e 28 K3 5 S
SIS s s Db 5100 YY) a8 e Jlesl
S o Plasl e 53 g glad dbuly S &
PRSI JOR CHE PR JE-S T
G e g ol uwiasS | aed o webes OAd slyT
Joe NMDA (slaos 18 (sl 556 il K Ol
PRLAITATS WG

oSl Gy S Wb 0l L3 Sl

Lo (50008) Kstas S50 o = Jl LNOS



et et S) e gy 3 LSS 2 B OS5 Sl

WJlgwl  Jols S e s(Wet Dog Shakes)
(Teeth aolss O3, oo & 5 LSl Sobd
5 slads 0 Jols 5o wde IS . Chattering)
ETTK SCH PRI VIR & N IR e
Bad O Tsdme Dbl g SLS JB 35555 51 e el
SLS IU Gy S ey Sl Vg L3 05 Dol
<38 3 s 2asn B8 ek 3le S Olgea
@8 55\ esde e 5y 2 ) e el g
by (Sl il Jols ol ot (S Sl
Cwdle AL il elal Ol Os) 55 oa @

s o8 )

e )l slae s K
A 3 NMRI 315 o isn s 85 5l adfllan oyl o
— o GF 3 b)) S i eslimad GB Y s S
whe i sST atd 0903 4 05 = I 5 3T
oS e bl 5 alme B s bbb
s LS glagls p?b-{:"' LRCIRYAYS
Il el oo () B Jo (5503058 p o 25 S
SRR Y STERCC USRS ST g g
PR (ENSCPS Jy N A BN [ P oy S
Tl o 05,8 s o @) Wiy LSe Spe
A S B e (ot - dI L Y- =
3900 Ot b e Lles B Sl S L e 590
e b bl ol Tas s )3 e 058 5 5
23k 93 Dygo a WiES D o e g3 i 5 St /D
Sham |~ 09,5 55 Ldd G5 e sS| s 3
Cyso uin S| dd Ay 3 ANE S L
w45 0 8 s Al Gy el Js <3S

230

S demex olel Ok Sl cwld 1 b
s gy gl oS Ul s oy s S
Oguily 5 uyamSl Sulbl Slasin ulal y s S|
s el s sk 4 ()

53 e A Sy S sl e 42 LT/
o 3 s VIV G 5 WS 0 s 0 b
Olge a YY ojled J58 95 s cdezmexr Ol gl
S ket 15 Gas B 5 @b bgy O jgma Lal, Jg
V0 Lal, I 545 Ol e 3,05 dezmer b S
NS LG PN TS S N
o 355 S sl asal, QU s 1 s e
Oloww 5 Kp Glagy by Ll bdyls
PR TP S R S I IV
o 5l @B bl d gl sl 1 oS ol
A3 Gy sdsl Og0 0 5 4w YV oled Ojsm
S o S ey win S Sl a8 S
)4) 1S oy oS (6350 b i S s

G o sl GUF G ) b 4 Sl
& i GF sk ak 23S Sose sy 0 S
I NCT RS TSRS p?)l:; 2 rf&“’ Voo Ol
J30 o e 8 Zsle o oy B e 5y, 5img/kg20
R R B e
£ Olpe 4 QLS JU Slaw Os5 Gy 5l OT e
STRIRUC IS RO S K SRS
SLSIU G, 5l J s eslanal = 380 0 O
Gl 3 4253 VO-Y+ Sods 4 5 BAS p iy Sl
e ps 13T L o U a S 5 (St
Oab e Oy Joo oS Do Jolb o8 e oid e
Oa OS5 05y 2, (Rearing), <o s,



Archive of SD

QLAJS u'i‘:“f»’ (aj.LP oK..h‘.)Z.l:u

fa)wcr.h.)jb.};J)J

Z

rjy Ls’_jjgcﬂ VY-V E ‘_;Lau’&ﬁ c.!‘“'.’.y“"“‘ﬁi?z’.) oKens
W . .

$o9 LSy Sor by 5 4 IBISE e Sl

L2 2. s
23S E e 20 G ISE e a0 b g

M;‘M&Aﬁ‘ DL LSJU?J}JKJL;J}" DL
)b.; J:J[:T DJ}.G J.\ab- @b b}e o.Lﬁ'v rLgu‘ @.’up
N JK2) i f

. Z.. Lz
.Cdﬂu)).p@bq-&;b;

S5 stn Sla oy 5
S8 Sl e 0k Shsem Sl ey olme b se
Dsber 53 3 23l s £ o ols WOT i Ol
bug e 9 U S, FUY O o s Ve b3

A3 o Ly peion 5T diecs diew gy 0 S5 2005 s Ol Si ol ot (G ionl Oy o s b 45 pin 55T s (sl 2\ S

gl 05 IS s s eslewTukey post test
P _ 6)‘)@’.&
ke g 4 aesls rl.«.? Al a S ks sP<e/en
5 ead Ol 5 Ska Sles ol

-

b

231

LV: Lateral ventricle, AcbC: Accumbens nucleus Core, CPu: Caudate putamen

o il
‘_;LMJ)AJ’T Bl g;‘t.{ r.;)‘\& Sl s sl awslie (ol
sl .45 osliwsl Fisher exact test sChi-square
ST Loy 8 o dlab oy (oS w3le S amylie
> s> 5 (One-way ANOVA) & b bl
Sy BN o ng

www.SID.ir



et et S) e gy 3 LSS 2 B OS5 Sl

9 ANOVA C.',‘.......’:') 55 sualisSham Lf"f‘" ajj? 9

P

C«_.a;;ur:)l.o(b' Sldas

—J - - JI sisbesT L;L&o}; IJJChl square) T

r)}’\&;{; )l))»..a JvaLM djj °}J§L’U'M")J‘
23 ke LSL‘“JJ-( 21 b Cb po m-(
dujjb&)f)\waw.}* C)WJJ}J}‘W)

R e NSRS LS TP

dS
=0

- ol [l
Y-l B

Lo L;wbw‘ w;/\ﬁfgb’w Sy 30
(aLu 65,8 sl s Sl Ji.‘jdp Gb a0 Owe
&_JL’.J b UJJ.A éﬂ (’JM V.a))\.c— WL‘J L;L&o)/.{
LSJ"LS‘” ey ‘u}( als OlEs VLS J6 5,5
s S o

e o s e
Y U’SJL‘” A U’JL‘” 03; 4(03)}5{: C.}»..».)) d):j LS‘:‘"LAJ‘

e iesls e slaige 5o V= lla s 1=l SRAM. | 555705, 55 o wlad sl S g il 2N )3 903
N=Y) Wl 0313 I 5 Sleo lons (sl T 1 Sloo &)y g 0 Lol

i 2
- Yo 95
'3‘ * vemsi-d [
’_:% Y Yt .
?’i oo
3
Bl
3 e
[

? an
3
3
¢
N
3
B

v

(L-ni = Il s (L-Argel)  ouiol- JI s $ sl g () 0y 5 () lacws () O Lih pdle i 1Yl gad
Ll ol ool Ol Sl lns (slhst T o Slo &g 0 Laodls .S 05,8 b deslis 4> b o 0 atesls (slo_ise 3 NAMET)
.M=v)

232



Qu;v&&ﬁrﬂa&\)aﬁ \ca)l.a.icr.ﬁbj\j.ﬁz‘)j.}

JE
]| -
2 Yan T-gb-dt [
3 el
o
B
?‘ AN B
q
3
4
5 47

(4ad2) ke

(L~ o= J 5 (L-Arge2) vl - U K G 5 oy () Oy 5 (i) Laces (6 Od il mdle ks ¥ s 403

b s Flaus 09,5 2 balaws 64, 0 il dvgﬁﬁ%a -Jj&‘fﬂj/,—(é/wuﬂjJJ‘J}ﬂ@M(}&w‘jLﬁuﬁﬂjJNAMEZ)

Ol o Sleo jlons sl T 5 Slos oy g 0 boosls 3 Olis J 25 04,5 4 WIO&J/)&M&ﬁKCM‘fJ—WﬁMPAMwJuJQ#
.

'y

O3 als dppe
= .
—
—i

| b
- I F )
SRS e Vgl Yeudle Voasd Yomsd Vool Y

*P<ejeo JHEP< ) =Y) Lot 03l

= s L=AVge) i 3T - il 5, So 5 3 T Gy SRAM =] (55 (Slosos S e s 28l Aoy aeglio 1,13 god

098 U G |y (55 e sles (L-NAME) - Sos,S 500 S Ol b e 4 sy oo (sla ise s (L-NAME)

EP<i/i0 .=Y) Wl ot 03ls Ol 5 Slo jlns (slox T Sloo &)y oo 0 Laodls .olas o OLE J S
ﬁf&jrjwﬁ)h&fsz| Mﬁwx&_yjbQFJ_J‘}&&;JT_J|}}A&'&)}3;|

233



et et S) e gy 3 LSS 2 B OS5 Sl

05,5 g3 mad LS 5 Jled el sl
S Ol J S 65,8 L1y bz e sl S e
). loais esls OLES Waesls)

= e K Gy S ob Ol ol adlas
GoF oA 5 g8 Aol NOS) eas )
P = SR RS UV SPRPR IS
o= S Gy Js el 48 e 5L el
GroF o 3l S Aol s ST d w0503 %
Loawlin oo obone 28 Cose e wlig,
dor 3l e oM Sl e > daS 0p 8
Ll Oy gl baws oy Oud udh O
Symsn S 1K 15 &S das o Ol adlas ol aoecs
p ks V{w;lu@jjﬁﬁiﬂWI RV IPCN
b ol Slen Al ) &l sty b o
3 SWlae L(VWYE) 5l cpdie 5l sl 518
S Sog0 @ o5 = Jl GooF & Blesls O
055 3 (ICV) (11) (o S50 b 5 (VAeY2YY)
2m 530 S ge (V) (o5he slaans 5l oam
ool ol adlas gh s e C‘” podr e Sl
et 53 dprgn SIS BB e 3 u‘b')?
I i e et L
el gl e

e e el (K8 s sl
ol Lasie s 0555 L-NAME O e 3lae
S o)l ol Vs Sl Sl by Js o
wrgy 3 g sn SIS 5 K5l 5s Y

3 J.”:'-J ol & cabauly s3> M;l L

234

Jﬁjpgﬁoqupﬁ_du‘}gjﬂ_dl 53
ol sma e “3)?@"‘ e 6l 593 AT
IS 05 8 b wslin 13 b B o e
255 dn slaes 8 55 dlab o e S 5 5l Ol
WO S alie ¥ losad g J S 035 L alis
e, S o 03 1 W s (s, OdE a5 O
Ol I8 5 o = o3l = Il s S G

.J&b@

Kot Wi g3 0355 4 o = I 5 ol = IV 5 Se Gay5 )
B gl o @y s ST
ek gy 09w o] = J S G
Corse o Wles G Ol JS el e ST
N Clﬁ pokir @e Sl (pdm 53 (Ul Sl
P<) /1) btews oy Ob ah 5P<) +/0N) Oy
B pokis @Sl S aids Yo IS 5o 5 gl aids 0 o
3 A3 Jhsw) s 8 U 05 S b anlin s b e
D55 ey dex Sl ok 3l 3BY).
03,5 53 SHhae LIS gl 0y 2o daolus
S5 Ol IS 65,8 L1y ls g gl S e
o= IS BB s (Wlods 03l O m5)
GoF N JE Aol a8 wes iy 0500 4
Solagm A g 5 e Gl gl
ke e Sl > dS e 8 4 o
0% — B oY
S8 9P, 1 /00) b g, Oad ads P<) /0N (
S33)
Oloj aids Yo S, 9 dylaids o b ,oP<) +/r0(
SWlses s @) ws S ek e e o3
dor 31 ol et w3l (F lases B3 A3



QLAJS v&&ﬁ rj.l.c aK.J.u\)Q.lm

\‘a)l.a.‘i‘(..a.sj\j.si)j;

S NT s ceg pante U i1 o) pSe
GBSl AU e S Jon Sl AU AlS e
Ly (TSFAAY) wnsST atad augy s NO 05
335 Wl sus Sl 315 5 65 5o ol
—dl LS s bl U (e sl
NO &8 Wl o3 2S5 e wla il 50T
Clasl qt i Gl o e K Dl 4 il
NO oS st 5T (a3l 5 o350 Jos (655
LAy e gladshe Osmlii s
iRty (YEAA) 55i s NO Sl (26 s st Sl
s polie Sl (BU s Cge S 0530 5
by 5 e ol et o3 b LSS 2
— NS lae 51 sk e sl 1L 63 S
poten wle oS | s &g 893 4 53T

358 A e s T 3 b e s
I o & sl Ol Lol addllas amcs 4o 5b o
B e iSOy 4 =
Gl o oS 553 0 b e s i e S ol
Sl syl 1S L S Sl es Lol
s 1S 1K S e ] a0l
ek @O Sl s S 03 uiasS | At dsy

el s u,»’mcla.z

L;l‘.l‘).\ﬂj )S.uu:w
45@1JLAJ5\'_‘LAG|¢)LGQU‘:£>J ;fduj»aqubwwdl

el a5y el G S e o le

Summary

oelss Ol (FYANANY) wms ooyl Sols
pot Vi’)"-‘ 59 Ol L3 eiasSTT a5 5
5 6 oatia (1Y) W 8T e ok
1 S s s Ko SIS IE S Sl I
b (S5 (SKols 53 555 0 sl e
o5 NMDA (glaoss ;8 (slaodsalga 5 550 25
(WOA) L5 o b jass o ok wdle Sals
S NO 515 51 (STl a8 sl sy godee JYs
S & e s el S5 5LL L oY
358 riansS | aad 3 NO Gl 53T 2ol 58] Cor ga
A Sl O 1 (S 5 Sldlas (VA0 AT)
Gl e OLSTIL e by s O
ot 53 NO Ol 205l ams s 5 ol
ek odle St Gl sl 5 ead S
09,3 LS5 Gy olaly (VAYda) ssh
SR g eia S| s wagy 4 o = I (lan
5 SLb Y abuly Jos 28 ams s 5 NO Ol
Seb o s daﬁ ok e Sl o Sl

). ¥ YAYAAY)
395 K 5 4 sl O ol G s pigmes
S S8 aai PRI Pt gy @ L’;—:—*—LJ’JT— Jl
e DA ST e 4, Do A BB
CPIRUY U,f Loawslie o b e Clz" p o
2S ol Gagie mB eSen o (Y )
Aol wn ST ats Wy & ‘;,.::.’”jJT_ J S
ke Sl A BT asr b Wl GuF Ol B
.uuwbéjjdﬁw‘jd&j:wjlyrjw

The Effect of Nitric Oxide Microinjection in Nucleus Accumbens Shell on Morphine Withdrawal Signs

in Male Rats
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Introduction: This study was performed to evaluate the effects of intra-nucleus accumbens shell
microinjection of L-arginine (NO precursor) and L-NAME (nitric oxide synthase (NOS) inhibitor) on
morphine withdrawal signs in male rats.

Method: Rats were anaesthetized with a combination of ketamine and xylazine, and placed in stereotaxic
apparatus, and a guide cannula was inserted into nucleus accumbens (Nacc) shell, (1.7 mm Anterior to
bregma, 0.8 mm bilaterally to bregma and 7.1 mm depth from skull surface). Morphine dependency was
induced by subcutaneous administration of morphine (10-20 mg/kg for 5 days), and morphine withdrawal
signs were precipitated by naloxone administration (4 mg/kg/ip). Rats received either single or repeated
microinjections of saline, L-arginine or L-NAME into Nacc shell during the scheduled periods for 5 days. In
Sham group, bilateral canulla was inserted into Nacc shell , but no drug was microinjected, and in saline
group only normal saline was injected into Nacc shell in the same way as the experimental groups during the
scheduled periods. Control group was intact.

Results: The results of this study showed no significant difference between control and saline treated groups
in the expression of morphine withdrawal signs. Single dose microinjection of L-NAME / L-arginine, just
prior to the last injection of morphine, had no effect on morphine withdrawal signs, but repeated
microinjection of L-arginine / L-NAME decreased jumping, rearing and weight loss (only in L-NAME
group), as compared to control rats.

Conclusion: The obtained results indicate that NO injection in Nacc shell may be involved in some of
morphine withdrawal signs.

Key Words: Nucleus Accumbens, Nitric Oxide, L-arginine, L-NAME, Morphine Dependency, Morphine Withdrawal
Journal of Kerman University of Medical Sciences,2005; 12(4):228-236
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