[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

89y de
Olad Sy pele ol ity alxo
VEY-IVE AYAR 50l (e o )losds cpid 090

JB e Sl gl (S 3L 50 (SW g5 9 S P i g0 g
AL o5 S Jig0 o

rc,woc.l;j Lo yowxo ‘rwﬁm“gﬁ X W0

ALY/E allio (b pdy  AS//YE o gi 3 Mol cdbsd  AMIYIYO (Mol g oimg g 4 s Jlogl  AME/VA dllio bl 58

4 N\
PRWN

Sligeer Jdo a4 0iS o Jleel YU s c3lis Jlael (g9, » Sloduzmn 5 oxie Ol 31 aSeolls (B0 g ddo)
u.u..S.o.Q).w S9>9 JL@.&‘ su;..wa wlf}.u.é ).Ja.' 6)” C;‘LQ)L&LMJ )l L.9>)) B 6..\.39,wl.sls 9 Lsu.tjiu (_gLQ:o..b).S O
2 OeokslSe Pl caddllas pl g0 o)l vg2g LS Jlesl 08 Al 10 G985 (6085ialilS pien
o u)f )‘)5 R S WIN55,212-2 l; ouus =Ll u.a.r..os L M‘g 6)..50[)

5l diges .o oolatw! NMRI ol 5 alliolej] S5 oge o YA+ 5l 0ym0 anlllas opl ol 5igy g Slgw
)‘ e ) RV ﬁl:’u‘ ‘so.......a UAKM CAl d.._’>la B 45).1050 6)‘A§J9)l5 9 M; )1)5 6.«5[.794;...»‘ Ko 3o ‘5....;9.@‘*.'
5 &b plol Step-down Jow Jbd e (51! (6 S0l oKt 5l eolatul b (6,8, 9051 09, Gt (639up0 0,90 o
A 6 pSoslal abatls Lae leie 4 o5 5l el b 48 e w3 e

Gp Lol coyss adabl> 00,5 abibl> o B8 el (hjeel I e AM251 g WINSS, 21222 5,5 bvaxdly
Slwl (chgeld 50 (sae LU Sy GolS g (TS sloos 1S A5 w0 LS addllas (ol (slaadly (g S A
S oo (65L WINSS, 212-2 L ouds sl Comdg 4y aiusly (6 S0l s WINSS, 212-2 L oo

PEELeT ST ge e Jlad e (3] (6ol ¢ pmedeelSa WINSS, 2122 : guudS” sbaojls

- J

J?.'J)‘ J;-U “;f”y\"‘. :UT a@.: AJNL'.«;’W‘) Jl)jai ajjg s (J)ﬁ.w.a A.L._..L).) -\
biopiri@ yahoo.com : S5 s s ¢ £0)-VVYAAYT 1155, 55 + £0)-VVYVAL 0 1 4l5
Sl 3y ol 13T o5l ity S5 s0] 05,5 Sbsleul =Y

Ol Sy gk olils o Sy 0aSiils lzel Sladllae Lo 53 0 (55 458Le,l (35 5al 03, slanl -


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

\FY

OLRer 5 o m (o5 00

wolSsmn o D] sl w1 Sl
bomiin sbodinS s, » S L ladenlls
el «leliglS asile il by ol Liola, CBI
|y oty 5 aoles bl S pispsieal LIS (yelsS
5 2Bl oy olbdlas [N ams o0 pals
G (G55 laon S a5 wies o i (Sels
Sk axg g s pSol kbl slaanld jo 1) e
ot S5 rdsS sy wmslS gn Y] as o
Case >l Goges 693k 5 poiw Sl G 5l )
2P (F5e (SieS Grodi S g WS ce il o gy
S99 ualSgen nlin slagg,s 5 Lol Glagyg,s
69 0 85 sloosi S 5l S DYVE] sl
ol S g als Sl e laggg
5 omoligd OalsS el ey el el Laows S
L oS cpl s Jus [ 00l sgi o olligls
Jo e Sl wlioge GleS el b esSS
long-term ) sl Ooe 310 Cogdi 5 00l gumlonw
Glos g0 g jro alizes >lgi yo |, (potentiation
5 olbgls Liala, Ll ahuly 4 als @l ol a5
N-methyll d- (NMDA) loainS ogei  Jled
,o.lljﬂ Golows o INYd 5,.8 &) s0 asparate receptor
Wilies G A dlaly oyl GBS S5 &S
5 Sl oy Gloasl Cwend oS lags
055,55 Wb yhe (el (F i (S leeni S
Wyl s abbdl> g 50k .x...;l)s S CwlSgn g
S5 rdsS s Cedlad alS 5 digdge ol
Jlesl jo Pz el wisbos ool ol 5l o6 a5

DY sl os 3 o jlow o5bis

dodso

o aS ol (_glo..b..b sms L 4.».....\.:‘5 6,50[.5 )LJ)
Sl 30 LS sad S o5l wledlbl 5,510k 4 o]
2 Sielnsd g (o Ll 5l 0 a8 0,5 o0 &j50
DT ol oot oS ledbl a5 5,5 13 dalys lea
Y] laen) ol Slag ls a5 wleogas ST clalllas

5= Eaes)) )

atly (6,50l oll 4y ol [F] elincn o [¥] d
Slez 6 ks 1 adeals Ol 31 acil g0 Comdg 4
Lol wssio (galp Al 5 G eyl s
CB2 4 CB1 lopl a4y Lol 0055 50 laadeolls
powse (SHa> SaSeallS sleows 5 Tt o] Wl
IR uu)‘)f 9 (5>LwLA.~J (smas W o ).AJ CB3 L
ol309,0 loadaolls a5 cuils azgr Wb adl .ol
wlgise (gasinlls oo S g5, » F p epdle
GodgiallS é slaowi oS 5l S o,Shee Logiivs
B ROPER S X R NPV JPIPSRU g=
Lr-v] s

o iz >l o 0l jlade 4y CB1 sleows .8
oS lejes by [Al wss oo lo JlaSal
Sl P r 03 CBL slaowi 5 5 (S il (59555
O oniSen y Jlasl sasaslis Gre slalisle
el J58 50 (5855 5 gl
olas a5 o400 v9>5 (s0b; Sl 1al RV R )

\“A% JL\N L‘~ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

e SIS 5 G SR e e p VY

ol pl8in Sllgem a5 ol 48,8 )5 (g3l gloalos
igds a0l 18 55 (nl g9y 5 o] 4 Sligles]

WINSS, 2122 lag)ls Guiivs oyl ,o ibagyls
(5 0] LX) odalSo g (I ol ¢ o ,SB) AM251
Sidpid pr 5 Cedlealle (28,5 )3 ool 300
s WINSS, 212-2 a5 Jb= 5 il J> 7o/8 syl
s o 1A a8 was o el Jslxe 5 AM251
Jress owledl TN g LA byl (Shels et
B9 A 3 (589, 05k8 S ol e 4y 9 gl

oligep 4l jo 6,809l 3 2l by
Gy ey 2Ball Sas dlaise gy
5 (PSS 2 pSke V) w5 eelS
Shom dad e (p5slS 2 p S hee Vo) a3k
odls I3 LuSUg ynl olSws jo Sllgs>  Llgn o
3 YL e e SO (VY ol Laialy JoilS g0 9 wials
B o)) GogienSh Gulbl olil e85 Jors
Sl sy colSgne CAL 4l Slaibue ol ools
S8 5w VY] V=210 ML= £V/8 AP= Y 33l o5
Olowmw 31 oolainl b ylas 090 Slaize jo JoilS ols
W 1 Some 395 gl 4o Lozal, gl JilS S5l
Oloe> 4 e9)ls (3xe (39,5 32,5 5l BB 5 > 5l o
Iy 2 5l o 609 0,90 39, ¥ B O ol ools o5l
by Jool (8L o5 g el @) ol o
23,5 1 0> gole Cdl> 0,5 5w >

e Jubyd siliml @ pSol wsylidy lagysesl
5 alidls oy n sl Jod 3590 (g, Step-down

2 DAL il o 2Kaslesl o5 laige ,o Soe

A el G g Jlgie 59, 90 50 aladls )y b, 00l

5 el sleow S Sliseen 4 azg L
ol B S )0 9 5 e (e e 53 (S55SS
Lo 23555 sl g slo0i S g 45 S5
ol iy Slbodi S S8 aile & redleelS
Lials, ialS el WINSS, 2122 lasg CBI
5 Omebigd (oS el e il b el g o5
OeodslSo a5 018 829 Jlaim ! (l 0gd oo SleliglS
abdl> a0 WINSS, 212-2 Jl adss & 08
sl sl asdllae cnl po nlpl Bl 65l 551
PGS s Sl sleoni S iSes s b
285 8 s s JBS s 3l (655 0k die
g, g olge
Pl Sz sS slo e 1z aalllas ul 5
gl 58S (2,5 YV o0, ® 035) NMRI oI5 5
S an ol 3 osliid b agd ol gy
b 2bos sloguid jo (Slides Al 4 Jlal
el VY olidg, celw VYY) b (659, 4l 0,90
9 o b wlS ol ax,0 YYEY oo ,0 4 (SO,
oo 00 cialej] gy ,2 0 ol )l SIS slae
Jede g5l (6,50l olfiws ol eolaiul yhge
Jse «(Inhibitory (passive) avoidanse apparatus)
o gl YexVex¥e olul a4y os> as> Step-down
Y S8 b so¥ed ale YA gl oliws oS il e
I S0 5l el ) alols 4y a5 caul e il
o Jate 0aiiS G, olSiws a4 ks oyl caslans §
Syge Sllg> 4 bale &b 5l (SopSIl Sod
Sl & 57 (oS G55 Sy ogdise 3y hales]

$39y) oKws s ‘5|L..a Ceownd 40 ),«.A‘SA.!LA Fxfxf

\“A% JL\N L‘~ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

VPO

OLRer 5 o m (o5 00

0298 g ple (RAS I e 1 owlibedly
s o Job 4 7Y gholie SO, e S -0
3 90035 ) dezmez (9,3 il Jhe (s 1D B35
b azin oSy 5l ey b ool 3 e oyle s sl
3o 090 4 Jol 09)9 Je 3 (>l &5l eslin
lowg 2 jio 4 JPUS 3959 Jore g ool 03ls pla by
wlllas Cgr 285 18 adllas 350 o) CSins e
oslitnl gty udbl ol ags (8L ablic
A e

g oy o iale] asn o ig bl Juloni g g
b Shlr g (Median) ailee & )90 4 05w (595 Ol
slagwly )3 a5 ok Pl slaoglss cde 4008
3T Lwg Weools wwusls ogg Ollga> (s uSob
Sosellé slaosls sl (ANOVA) adlas, il s
Chr gyn sl Ol U 4y (Gedly JSss,9)
40 .00 ,5 eolatwl Mann- withy, U-test i, 3l oy ,S
OO o gime Jlae p</0 (gylel sl ol ples
S bl Slasls ol gl s bog,S s daglio
Excel JJ5le5 5l bologei ) sy 5 SPSS l8la
Al oolauwl
o plwil (s Lol 5 (219,10 (sl Lo

WINSS, 2122 (g0l 51 g 3255 56 omiyp -)
2 Ol 09 S i Jld é (55l el AliSl> g9y g
3 om akolidly Jsl 05,5 s a8 )5 )5 4 ol
S 0500 Sze |y Jol p99 05,5 5 (b 350!
@lize polie owile Bl 09,8 4w 0,5 dl e
| (Ubso syt pSaySee /YO /B o)) WINSS, 212-2

by e 9,0 Dyge a4 Ghigel Gl e alolddl

O3sel 555 08l 395 S el B 3l o Y U meo
3 g adb oo ows yo oyle> (training day) yols
il (oo d(testing day) ogeil 555 Lbopsd s,
Sgdicn (g oS (bigal (slaglg>

Dl & Ole 2 (isel 9y 50 isbigel al>ye
5905 o0 B Al oLl olRiws (xS 555 (59,
S (el ol 5l D) S (55, i pley e
9y 4B Ve 5l G (hge 0 &5 (Sh9e ;0 09d o
Ol 5l am aloldly 098 o Bi> aslllas jl wley oS
b ez 0B5 L s sz S il Ghge o]
AV e ay S Sl S e soVgh slaalis g3, 2
o3l o> 4 (puiins g FO 5 a4l </ 3, )
D9 s

Cel¥F 503] il ralidlo sy b g03] Al 50
L ogdioe plol (h5el aline g, b bjel 5l am
S5 sail 39y 00 Ghales] 950 Sllg a5 gl ol
2 5w Sy 2 Uhge A Loy Dk S ced S8 s
GrSoilul (hge po alible Jlxs lsie 4 ose3l 5,
Obe)) s 55y Shge g sl pley Sl gl e
Olgie 4 as ail oo 4l Yoo L ply (Cut-off (aiw
g e 4135 L5 o LelS alidl>

om ol GuF sl el e 09y G
YY o3lasl (e o dosaly JoilST Sl s oyiiils
obeS 4 g culy Job o e 1 a5 Sy olais
Local, JolS J3ls 50 e Jaie (F o,leis ) 01598 g
S 50 gyl g S /0 JS5 oy g i el 1,8
orl g 4GP > oAb Gy 4l PR

QS Sy aloly] syl e gy 0l sols

\“A% JL\N L‘~ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

e IS 5 G S e JUSen VPP

lolidly ojeel 59, 50 Sl 5l 09,8 50 2, 5 4,
4 59,50 1) WINSS, 212-2 b oo o 3901 51 o
Sz winyS 28lye 1y ol (o9e3T 59y 50 5 (Gise o
p55,5e 1) WINSS, 2122 el 55, 55 ;500 05,5
$eg S S wougasl 5gy po ainils <80 1y (Gase o 4
5 (Gse s & pSg,Sae VD) WINSS, 2122 la_jbse
w55 )Sen +IY0) WINSS, 212-2 ssile 3L 05,5 dus
1B 5 Y) cedelSie cilia polia ogdle &) (Lige o
@ 095l 5 B aiB0 0 1) (Llige j 4 0,575,500 < /YO

0,5 E8L ) i 9,0 Sjpe

oS sty alSgn CAL 4l @ by o (8L oot
boawlie o Jol5 momo 5518 Joe eaimsplis
2 dlige ogrmSly Gudbl 5 as 5 Soled S

ol ooy las VIS

(@) CAI 4l 35 SH1A5_J5il5™ 4 Loy g0 8 rdado - JCo
OT 30 CAl 4b & st b Lpulb! I 49 5y Cilods SS9
(D) Canl ok yatiio
@U}o L Ja}g).n ‘_gl.moob Le,.’ FLg )55 L ,a)’y
S8 eolatul 0,50 (gyle] Judot g 4z 0 g o

>

R4

Jol b ol cciliee gloog S o903 53, p0 win,S
oialesl 5l kS aids O 1) (Ghge o p yideSie V)
(0] 5l am aloldl Koo 09,5 aw axiils Cdb e
395 2% 3 (Ghge sl & p)55,50 1) WINSS, 212-2
YD e fd ) WINSS, 212-2 Gilizes pyslie (03]
Sz 4 oga3l 5 S akBa 0 1) (Ghge y2 4 p 59,500
50,5 28l )0 (g9,

95 2 AM251 (b3901 51wy 35 sl oy -Y
ol e Olem 09 Lz iJldpd il alibl
(390] 5l e Al Jgl 09,5 o eoliiwl islejl
AM251 Gilie polie ole 3L 05,5 4w 5 oyl
09 Dope @ 1y (Ghee o 4 p)Sgl N0 X Fe)
3 oy, (oolos (yga3] 59, 5o einyS iy giae
JB 4B B 1) (Ghge 2 4 0,55, V) ol (503]
Al cdl yo cend )l

2 ool G3he (3950 P U (owyp -V
55 (WINSS, 212-2 31 20 ouddh s 565 53] o] aladls
WJgl 09,5 gy b eolitul e 05,5 00 iulesl oyl
L ol y3e31 555 50 5 eiigel 5l am alolodl 1) ol
6,555 YD B ¥ F) cpmedale alises ol
30,8 28l yo (g3l 5l B akds iy |y (Gise o 4
WINSS,  ijel 5l am alolddl oxile 3L 09,5 o
Gl 03] 555 50 5 (e o 4 0,553,500 1) 2122
0,55 Sn +IYD et/ X ) CyrodleolSia cilihn ol
090 Soge 4 o35l 5l B aids gy 1y (Ghse o 4
asle dl s sy

4 ool S3k0 3950 G235 b (omyp -F

oud i (il alidls g WINSS, 212-2 ogdle

Sloa 09,5 i iolosl cpl 4o (WINSS, 2122 51 b

\“/\‘ JL«I 5‘~ AJLQ.:» gﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

\FY

OLRer 5 o m (o5 00

alidl> 595 2 AM251 390l 31 G2,y guls -Y

AT Szs slaise 0 Sl 55l
orally Jasg S a8 )b S uilly el g )lol (9051
[, aladl> AM251 oig0] 51 s G,y a5 ol olis
(ANOVA H (V) = YOIV p<e/+)) a0 oo s
Goyp & ol yles Mann-Whitney  JoSa (yg0;] ploil
o & 59l £e intra-CAL) AM251 ijeel 5l e
e sl & b g5 5l 5385 oy 53 3 b (Lbge

(Y 510505) 020 oo ol amy el YT o | aladl>

Yeon
_-i Y+ T
NS Yoo
2 X Y
|§) 3 1O
13
-‘i:v Yoo

b+

ol 1 Y. 2
(Ghse 4 p,555) AM YA

Silpmi! abls y AM251 g jsol Il i &255 511 s1390
olC o jT g5 (Sl og0 13 Sl pé
ol /gl 09 55 b duglio 5 p< /¢ o | s

S el 320 (3950 GyF @S Y
bug  oad cuy Al g9y p el
b G bl Judos bl ge;l :WINSS, 212-2
@ el B a5 Sl plas edly SRS
Sl Al 55, » b gail S U ke
(&l -¥ laged) (ANOVA H () = Y/£0 p>+/-0)
Sged pasuie ully JBSiwg S ad)b So uib)ly Jelos
il wilgge 90l 5l U eedbalSe 3,5 &5

WINSS, 212-2 ij9el 5l o 2,5 Jawgd oo cu 59

9 32 WINSS, 2122 (b3901 51 oy 30555 @b -

SzsS slogise o JWhed il abils
i Sy by Sl bl el B los]
Sl o @R S ol ol pally Sy s
P<+/+V) 025 o0 pss |, akél> WINSS, 212-2
Mann- _eSe 9051 alosl (ANOVA H (¥) = VF/VA
WINS5,  ijeel 5l e 2,5 45 ol oLis Whitney
ol 53 b (Ghge yo 4 pS9See <10 5 1) 2122
el Y ol aladls ol el 4y b oS 5l (23,
odle 4 (@l JY bgad)  wes e ialS o
aladl> Sgage a0 50l ¢ yg030 5l B3 WINSS, 212-2 55,55
wilise isel 35, WINSS, 2122 L onds )50
JeSe g5l (ANOVA H (¥) = YAIXA p<+/++))
<10 9V) WINSS, 212-2 a5 ols lis Mann-Whitney
75 Al ails S5k 4 3B (LAge jo 4 )59,

(o _\)L)j,c.;) ..\.wlao_n IR

09031 3 B slows 39! 3l o slesd

(Shgo 32 & yindg,Se) ol Win5ss , 212-2
. Yoo (hgo 32 41 053,50 ))
_'1 ]| <
X vo
x +4++
2o
]
3.2
53
=3 g
4.
T PR ST S R 7 ST

(g0 2 4 0 59,5)Win55 , 212-2
P390l 5l o slod RESIBIN RISy
WINSS, a0l I i 9 bisol Sl pur G355 6T -1 13505
S o4 (SLa g0 13 St pé (il i 4 Libl> 43 212-2
[o3lls 0955 b duglio 33 ¥P< +/+0 ¢ *¥¥P< ofer ], alSilojT
Lo due—glio g ++P < o/ ctttP < o/ee] g v

WINSS, 212-2 /il

\“/\% JLw LY’ QJLM: ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

e IS 5 G FE e JUSen VA

WINSS, 2122 oo o 55 abibls Wlgi o (Ligo 5o

(F)loges ) a8 Mol u':’}%"] o9

odbe Wins5 , 212-2
(Pgn s & Firds So0) (Ghgo 2 41 p 55,500 )
Yoon

++
++

YO+1 ++

B Lo | o Y A 1 I Y
(P90 p & yid9,500) (redrolSo
+ (Shge o &1 0,559,500 < [YO)WiINSS | 212-2

28 WINSS, 212-2 § ypoMeolo Olojod G195 1 —£ o0
395 WINSS5, 212-2 Luwsi olds o o il y» 5051 j9.
IO P<s/ee) s AL oo S g0 35 Ligel
b dwlio 0 p<+/+| 1+ § ol /ydls 09,5 b dwlio

WINS5S5, 212-2 / ptlw

3 >
.

T 5 CaigST 31 callns ol Jgl e 0

25 e Jbd e Gilpel Tk p GaSells 0w S
OrehealSe (T8 005 S CenigS ST Sl pgo i
o Syze WINSS, 2122 L o oy 55 abidl>
o By s oo lad (L8 Oldllas Lol a3 )3 108
WINSS, doadewlls colaislpé CassST ieel 5
a9l 5l U8 celw YE (CAL b J3bs 4 2122
@ dlaly g0 a4 (Shgel 3 Ul g alible o 55 el
Shllas sl mls b ol adllas zls 58 o e
cel CBI slooss S candsST asas o plis o
Scaler Wigdos (hgeld Sl g alible oSS
oas asls Jlel 51 S5 Dy Al sl

0P g (el Sae e Cogll e daade lls

(ANOVA H (f) = Y+/V) p<+/++1) amo i |,
eodalSe a5 ols jlis Mann-Whitney  JoSe y905]

oy aabl Wil ge (Ghse o 4 259,500 ¥ 5 F)

oS ol 1, igeel s, WINSS, 2122 L suds

(g_; —Y‘)‘Qyoi)
oelle Wins5 , 212-2
(P90 2 & yiddg,So) (Shgo o & p S 9,500)
Yoo-
i &l +++
q‘ Yo <
£
2 Ry..
‘3 a Vo
o) 3
AR
o

oA YA b Y F odleslT
(Goge 2 41 55 9,50) (yamo oo

Sl Ll peoSleolilo 30 5T 31 it BsF 1T Sdp0i
b oud oy i (Silyl Sl y g (N - g0 ) Sl pé
o8 sl igo 93 WINSS, 212-2 _iisol jI w Gosi
28 P<e/e) s P<e/ee) (o - sl3g0i ) AT
23 P<e/e) et P<e/ee) i+t § gl [l 09,5 b dwlio

WINSS, 212-2 / sllos b dus o

9 oroholo Fge mé polie Gy mbs -F

oud g y5 alidlo 59y 1 o U of o WINSS, 212-2
o by Jdos s el g0l WINSS, 212-2 bawgs
Rolie plojen By a8 ol plas Gully S8y S 43,k
wsesl 5l Ld WINSS, 2122 5 cpeodbalSe jigo jé
gl 3l am 32,5 Lag ool (g ,50 abidl> Wil e
H(F)= Y+/aY p<-/++1) oo a5 1, WINSS, 212-2
as ols ylas Mann-Whitney  JoSe (y9031 (ANOVA
@S oS V0 5 2 /0) eedlslSe She jue polie

a4 p,59,5e < /YD) WINSS, 212-2 L ol jen (yoge ,»

\“/\% JLw LY’ QJLM: ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

154

OLRer 5 o m (o5 00

Sloodi 15 CaiSEET 5 casST A el oyl
Locdloas aladl> o you 4 e 90 2 (gaSeisllS
9 Msf—‘ .la...u9.7 03 &L’)u‘ C...ul.» MBLH..J S9>9
oS a5 Cib axg S pl 4 Wb wansisSST
Sslite WalS sla ) Sgile b eg)ls g0 ol Lawgs alail>
S 0 Sgo

SLaSe s maw a5 wes o ol Ollas
o8 Gaigel 5l an aloldly wulSgn 5o olieyg,0
1L 330850 6laaennbls aslel so heped |, aladls
Slaggyss (SeaSTabl yo Bly CBI slaoss 5 55, »
LE hale) iy quoligmd 5o &ly (colior S35
S nl @ azg baies e a5 ) agygye !
S8 e S ojlgen (nlin S05HLE slagg)y
wiloige Jloel (S culSgmn (o0y2 slaggyg 595
o il el 5L slagygs colled als
Bybss 22 SFLLL slagg,s sy 3l ke
» L AM251 sl 4 CBI ‘_gLaso..\.Sﬂf GL{&M;UA]
P8 cxrge liing)d 0uiiS hasi s (ol (05 o2
IYP-YE] g o (cigel 3 ol 5 alasl>

31 0l309,0 sabealls oS wies oo ylid Slallas
sbrgl et el L g5lasliT a5 e sk
Ivol Dgd oo calSamd ;0 cwolicw Guw 5l Coels
3 ) vgzg ol Ao g0 SliS e oauay o
el ol o sbrogy Sz (Jsl Ay
309 Gassalls giluslil 5 cole S0
95 2 P b Badeinlls ol wam al> e )3 9 09 oo

el qalSigmn ;0 S5 AL (cagliw i looni S

GsST @bl o OBl (cloowi,es il o abil>
ol oot JW g s 18 pmln i slagyg)ss
A oo yialS |y ceae sl il Gl deons S
Gl a5l e LoasiablS a8 cenl oad ssls oyl
ains GalS alSgn 53 1y oS il 5 SLbisls
P s slamle )l coenl 4 azg L V]
a4 WINSS, 2122 cuf olgie bidl> 5 (o,u5oly
2 oSl 5 SLbslS ule, als adaly
wdle 4 [V-] 09 o abitls B0 ol cwlSgnn
b oo o, alibls a5 was o Lid anlllas ol s
Saze 3,5 b WINSS, 2122 jeel 5l am 32,5
@ o,bge gyl 39, ,0 WINSS, 2122 Jlade len
S5l WINSS, 212-2 31 -pl 008 oy gole cdl>

D9 o0 0dpel Comdg 4 atunly
Cons ST am0 o Hlis a5 )by 399 ola s 15
2L [V ]ogs o abidls s5ge el CBI (slaows .5
T Slllas ol i LYY] 0,108 o 6,3b alasl>
S5 sk 1) GaSsill sl Sl S

Slocas ST a8 Jl> o wilesls )13 adllas 5,90

2l e sl BT wiily se (sadgialls calise
EF w> p g w5 obml e it sla iy
e g she 3 g)ls By Jome b IS 4 G S
205 o0 obml dilize Glagwly wal 3,5 gyl
GLF &S ams e ol 8 Sl mbs [YY-vY]
ooss .5 colas] CusSLST) AM251 (g5l 5l o
oot 1. CeisST) WINSS, 2122 aiile 4 (CBI
Jubee olyml alable o5 4 e (Godgnnlls

Oulesl 9o (pl jo dz gl Ll aSS 0gh 0 (905l 59, 0

\“A% JL\N L‘.’ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

e SIS 5 G Sl e Sen 5 VY

s I ses als calSgmn o |, Slbsls
e 1 dsS Jel (2555 laoni S (edlalSs
S5 Godi 1S S5 a5 pl 4 az gl b agleie
Wlg oo dlalSe b oidsSs slaoss oS e o[4]
) Slse Susglansed Lulpd o wes (a5 1) wlaigls
led slml a3l g Gojgal 595 50
abdle g5 el cuSginllS glrodi juF CannsisS LT
o..\.;.ISJi..\:S s o..\;&:og')l..i..i as "\"9“’6" <5L9r" ‘_g)“)b‘
I T A I URT S e
oy 9 shlee obml Cundy 4 wnly RSl
WINSS, 2122 | onds o 56 abidls ol 0l yge3]
ila ) 5 (sole cdl a1 el 5,
S0y g S

a8 ald Sloladl oy o Wil Sloz 5l aliwg oy
Sy o S wiilosgad aSll o () Kan ol i

..m)fsa

pe 5 Gl 4 b adlais 5 e L Giole, raels
aile a0 AM251 o)l Jlim! a5 cuils azg 53
4 (OBl sloosi S Koo CandeSLs) SR141716A
Sl gl 5 wle Jos sSae CundsST lsie
ol ozl cals [Y8] ssl oy Laie SUglie
G cld o 5 VY] S0s & syl 5o
Szl ) gis el g 5o gy [YA] las s
Sloie 4 SRI417I6A oasile 4 55 AM251 oS 545
elod Jos (S CandsST
bl a5 was e L Gwizmes addlae ol @l

L WINSS, 212-2 yae3l 5l aws 5,5 b odds o,
@ole Sl 4 0)bgs madlalSe (3031 3l A 979
WINSS,  55e p polie )5 «onl 2 ogdle 93,5 o
WJJD d.'aﬁl} ..\4‘9.1‘50 spb l.: o‘).o.b u,m)L.oLiA 9 212-2
o g 0oges ol 1, Soge) 59y WINSS, 212-2 b oo
5ol Sledbl 5,5l bl 4 o o a5 col sloasay
30 Olee a5 Wil oo Sl sl s o hadd onls
B 85 3,5 1B ceo 5 Seilen i Ll ples
aS o)l vezg Jleixl opl el azils )3 u‘b)'}.J
anles obul Glize glo)g5le 51 oolaxwl Lo,

el 90 o8 Sl (5Ll Wilgs o WINSS, 212-2

\“A% JL\N L‘~ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

A

OLRer 5 o m (o5 00

(1]

[6]

References

Shulz DE, Sosnik R, Ego V, Haidarliu S,
Ahissar E. A neuronal analogue of state-
dependent learning. Nature 2000; 403(6769):

549-53.

Zarrindast MR, Rezayof A. Morphine state-

dependent  learning:  sensitization  and
interactions with dopamine receptors. Eur J

Pharmacol 2004; 497(2): 197-204.

Zarrindast MR, Madadi F, Ahmadi S.

Repeated  administrations of dopamine
receptor agents affect lithium-induced state-
dependent learning in mice. J

Psychopharmacol 2009; 23(6): 645-51.

Zarrindast MR, Fazli-Tabaei S, Khalilzadeh
A, Farahmanfar M, Yahyavi SH. Cross state-
dependent retrieval between histamine and

lithium. Physiol Behav 2005; 86(1-2): 154-63.

Munro S, Thomas KL, Abu-Shaar M.
Molecular characterization of a peripheral
receptor for cannabinoids. Nature 1993;

365(6441): 61-5.

Pugh G Jr, Smith PB, Dombrowski DS, Welch

SP. The role of endogenous opioids in

(7]

(8]

(9]

[10]

enhancing the antinociception produced by the
combination of delta 9-tetrahydrocannabinol
and morphine in the spinal cord. J Pharmacol

Exp Ther 1996; 279(2): 608-16.

Oz M, Ravindran A, Diaz-Ruiz O, Zhang L,
Morales M. The endogenous cannabinoid
anandamide  inhibits  alpha7  nicotinic
acetylcholine receptor-mediated responses in

Xenopus oocytes. J Pharmacol Exp Ther

2003; 306(3): 1003-10.

Hohmann AG, Herkenham M. Regulation of
cannabinoid and mu opioid receptors in rat
lumbar spinal cord following neonatal
capsaicin treatment. Neurosci Lett 1998;

252(1): 13-6.

Picciotto MR. Common aspects of the action
of nicotine and other drugs of abuse. Drug

Alcohol Depend 1998; 51(1-2): 165-72.

Schlicker E, Kathmann M. Modulation of

transmitter release via presynaptic
cannabinoid receptors. Trends Pharmacol Sci

2001; 22(11): 565-72.

\“A% JL\N L‘.’ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

e SIS 5 G S e SUSen 5 VVY

[11]

[12]

[13]

[14]

[15]

Al-Hayani A, Davies SN. Effect of
cannabinoids on synaptic transmission in the
rat hippocampal slice is temperature-
dependent. Eur J Pharmacol 2002; 442(1-2):

47-54.

Francis PT, Palmer AM, Snape M, Wilcock
GK. The cholinergic hypothesis of
Alzheimer's disease: a review of progress. J
Neurol Neurosurg Psychiatry 1999; 66(2):

137-47.

Rosato-Siri M, Cattaneo A, Cherubini E.
Nicotine-induced enhancement of synaptic
plasticity at CA3-CAl synapses requires
GABAergic interneurons in adult anti-NGF

mice. J Physiol 2006; 576(Pt 2): 361-77.

Wanaverbecq N, Semyanov A, Pavlov I,
Walker MC, Kullmann DM. Cholinergic
axons modulate GAB Aergic signaling among
hippocampal interneurons via postsynaptic
alpha 7 nicotinic receptors. J Neurosci 2007;

27(21): 5683-93.

McGehee DS, Heath MJ, Gelber S, Devay P,
Role LW. Nicotine enhancement of fast
excitatory synaptic transmission in CNS by
presynaptic  receptors. Science 1995;

269(5231): 1692-6.

[16] Hasselmo ME. Neuromodulation: acetyl

choline and memory consolidation. Trends

Cogn Sci 1999; 3(9): 351-9.

[17] Paxinos G, Franklin, K.B.J. The Mouse Brain

in Stereotaxic Coordinates. 2nd Ed. Academic

Press. 2001.

[18] Kameyama T, Nabeshima T, Kozawa T. Step-

down-type passive avoidance- and escape-
learning method. Suitability for experimental
amnesia models. J Pharmacol Methods 1986;

16(1): 39-52.

[19] Nasehi M, Sahebgharani M, Haeri-Rohani A,

Zarrindast MR. Effects of cannabinoids
infused into the dorsal hippocampus upon
memory formation in 3-days apomorphine-
treated rats. Neurobiol Learn Mem 2009;

92(3): 391-9.

[20] Gifford AN, Tang Y, Gatley SJ, Volkow ND,

Lan R, Makriyannis A. Effect of the
cannabinoid receptor SPECT agent, AM 281,
on hippocampal acetylcholine release from rat
brain slices. Neurosci Lett 1997; 238(1-2): 84-

6.

[21] Takahashi RN, Pamplona FA, Fernandes MS.

The cannabinoid antagonist SR141716A

facilitates memory acquisition and

\“A% JL\N L‘.’ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

\YY

OLRer 5 o m (o5 00

[22]

[24]

consolidation in the mouse elevated T-maze.

Neurosci Lett 2005; 380(3): 270-5.

da Silva GE, Morato GS, Takahashi RN.
Rapid tolerance to Delta(9)-tetra-
hydrocannabinol and cross-tolerance between

ethanol and Delta(9)-tetrahydrocannabinol in

mice. Eur J Pharmacol 2001; 431(2): 201-7.

de Oliveira Alvares L, de Oliveira LF,
Camboim C, Diehl F, Genro BP, Lanziotti
VB, et al. Amnestic effect of intrahippocampal
AM251, a CBl-selective blocker, in the
inhibitory avoidance, but not in the open field
habituation task, in rats. Neurobiol Learn Mem

2005; 83(2): 119-24.

de Oliveira Alvares L, Genro BP, Vaz Breda
R, Pedroso MF, Da Costa JC, Quillfeldt JA.
AM251, a selective antagonist of the CBI
receptor, inhibits the induction of long-term
potentiation and induces retrograde amnesia in

rats. Brain Res 2006; 1075(1): 60-7.

[25]

[26]

(27]

(28]

Carlson G, Wang Y, Alger BE. Endo
cannabinoids facilitate the induction of LTP in
the hippocampus. Nat Neurosci 2002; 5(8):

723-4.

Landsman RS, Burkey TH, Consroe P, Roeske
WR, Yamamura HI. SR141716A is an inverse
agonist at the human cannabinoid CBI
receptor. Eur J Pharmacol 1997; 334(1): R1-

2.

Gatley SJ, Gifford AN, Volkow ND, Lan R,
Makriyannis A. 123I-labeled AM251: a
radioiodinated ligand which binds in vivo to

mouse brain cannabinoid CB1 receptors. Eur J

Pharmacol 1996; 307(3): 331-8.

Savinainen JR, Saario SM, Niemi R, Jarvinen
T, Laitinen JT. An optimized approach to
study endocannabinoid signaling: evidence
against constitutive activity of rat brain
adenosine A1l and cannabinoid CB1 receptors.

Br J Pharmacol 2003; 140(8): 1451-9.

\“A% JL\N L‘.’ AJM ‘ﬂ 0,92

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1389.9.3.3.0
http://journal.rums.ac.ir/article-1-814-en.html

[ Downloaded from journal.rums.ac.ir on 2026-05-19 |

[ DOR: 20.1001.1.17353165.1389.9.3.3.0 ]

r SFIE 9 S S e S VY

Interactions Between the Cannabinoid and Nicotinic Systems on Inhibitory

Avoidance Learning in Mice

M. Piri', M. Nasehi’ , M.R. Zarrindast®
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Background and Objectives: Cannabinoid exerts have widespread and complex effects on higher cognitive
functions. An overlapping distribution of nicotinic receptors with cannabinoid receptors has been reported in
some brain structures such as dorsal hippocampus, thus the functional interactions between cannabinoid and
nicotinic systems in cognitive control seem possible. In the present study, the effects of mecamylamine on
WINSS, 212-2 induced state-dependent learning was examined.

Materials and Methods: In this experimental study, 280 adult male NMRI mice were anaesthetized and then
were cannulae implanted bilaterally in the CA1 regions of the dorsal hippocampus using stereotaxic method.
After a seven day recovery duration, behavioral testing was started in inhibitory avoidance task. The animals
were trained in a step-down type inhibitory avoidance task, and tested 24h after training to measure the step-
down latency for the assessment of memory retention. All experiments were conducted in accordance with
"standard ethical guidelines for animal care and use".

Results: Post-training administration of WINSS, 212-2 and AM251 decreased the memory retrieval. The
memory impairment induced by WINSS, 212-2 was completely reversed by pre-test administration of WINSS,
212-2 and/or mecamylamine, suggesting that WINSS5, 212-2 induced state-dependent memory.

Conclusion: These results suggest that nicotinic receptors of the dorsal hippocampal may play an important role
in Win55,212-2-induced amnesia and WINS55,212-2 state-dependent memory.

Key words: WINSS5, 212-2, Mecamylamine, Inhibitory avoidance learning, Mice
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