ey dlao
Ol y (S 3y poke olidls alxo
\;T—‘VF S\Y‘Aq }ﬁ'bz eﬁ,.m\ O)LD.& 4‘@-@)‘ O)gé

J e (S5 gl (6 50 30 (S 5N § (SPGBl e iSCod
PR3 e o5 Sy Pg0 50

rwo&uj (—PRVE crwBMc‘ﬁﬁ & o

AUYE (Wi gy ANVITE o o 31 adol L 30 AAIYIYO (zdlol Cgz o g 4 i Jlosl  AAENNA tdlae Cdb 5o

4 N\
PRV

Sligeen Jdo 4 0S o Jlesl YU s 25lis Jlasl (g9, 2 sloduzey 5 gaiie Ol 31 baSainlls 1 Bud g ddso)
GSe S92y Jloizl iy Guelige il ihe Sl lSle I (S 50 el 5 (eSS leoni S
2 ondeSe st ool 5 s sy s Jlasl S aions 3 isS 5 ipiellS i o
e 55,5 15 oy 590 WINSS.212-2 1y oss il Connidg 4 atasly (5 ,a5 0l

5 digas o oolatwl NMRI ol5 5 alliolej] x5 Lige o YA+ 5l oym5 anlllas opl o :ldShgy g olgo
3 e ol pll sily S CAL 4l o 48 bgs (5,185 Joils § a8 )3 (18 _wSTgy il oSlws jo Sggm
5 ol ploil Step-down Jow Jledpue (5l il (6 50k olKiws 5l oolatul b (5,li, g0l 09, Cuitd (535080 0,50 b
A (5 S ol alidl Lo lsie & 5w 5l el by 50 Gl 23 s

Gy b oedd cuyss abbl> 0o alibls o 5 el (hjeel 5l e AM251 3 WINSS, 2122 5,5 :baxdl

2eiS y oole Sl 4y ge) 55, 5 eedbeolSe b WINSS, 2122 45,0 IS0 L JolS sk 4y WINSS, 212-2

sloul cigel 3 50 oo G Sy el gt (S sSS (slaods 1T a5 wes o plis adlllas )l slaasily 1 g g8 Az

S s g3l WINSS, 212-2 | o slill Camg s diinly (6,650 5 WINSS, 2122 | o

GQ&MHLA)—‘ S8 ige o Jlad e (6315 (6,.50h ¢ puedalSe (WINSS, 212-2 1 guudS grojlg
- J

J‘:ib)\ J\>U s&}’\w. J\)T e&b\: gwu\:,w..i) ‘;;))AT 5‘9)§ e (J):.\M o.);.w.i}}) =\
biopiri@ yahoo.com : Sy mS3l oyt £0)V-YVYAAYT K, 55+ £01 VYTV 0 -4l
BINOK  P PR W SN+ PPV UG JCIUTE 3 SV IR S PN CI I

Ol S pshe olLils ( (Sigy 0diils slzel Dlallas o 55 50 (555 Lol 155500 058 slonal ¥


http://www.nitropdf.com/
www.sid.ir

\FY

OLRer 5 (5 m (o5 00

wlgmn o D] anle com 1) Sl
bt bodi S 6y 2 Sl L badsnlls
el colabigls asile Gilises sla sl iula, CBI
L cfinlis 5 oeelisd sl o gagial LS o 0dsS
5 2ilesl ob; wldlhas Iyl Apd oo oS
G (95 Slaoni S &5 waas oo (LA (Sl
b axg g 6xSol bl slaanTp jo 1) ege
soten S5 dsS slacsg)g cmelS gan [1Y] wiis e
woge 4>l 635ee So3k 5 poie She 2wl )
) L;C?.».».A G».:.)}i; ‘SLDO\.\J).»S/ 9 .\.»SGA g,wﬁl.:)é lSjjs
S97y olismd Sl oo,y 5 kol sbos,s
S5y e oS 5l S DY-VE] sl
ol Sepps g w8 pmles e slapg)s
5 Oeebigd «ondsS il Gialey Al cacl nows oS
L bow 8 ol ot Jbs [9 00] 058 o olibiyls
IS5 e sl linss ol il b s
long-term ) s lowws Oow 51,0 Co gl 5 00l gl
Slos oo Joged jro aliZe  >lsi jo | (potentiation
5 olbisls b, Sl alauly 4y wls &Il oyl a8
N-methyll d- (NMDA) (slaosisS ooges b
ol ol 5o V8] 5.5 &) 90 asparate receptor
WBbos o 4 dily og) e w28 &S
5 Sl oy Gloaell Cwand S50 lagy,s
oS58 wiile e (gl (B GSSe sleoni S
yls S alidl> g (Sl bl 0 a5 CulSgn
S35 e Sodlad EalS 5 s (e ol o
Jlasl 5 st ly il so sl ol 51 256 o8

DYV E] 008 oo Jlow 5Lt

doddo

a5 Sl Glowsay ambg A atunly (6 S0l lis,
Sl 30 g sad canS o5 wledlbl 5,510k 4 o]
2 Sl g (o Bl 5l 02 a5 0,5 (o0 &j50
D] el a5 Sledlbl a5 8,5 15 alys olea
V] loasen!) sl slag,ls a5 wloages 5T Slallas
aly 6 S0l bl 4 Lo [F] slinas o [¥] ocd
Sl ol 5 adgnlls SIS axil oo Condy @
L5 gl asle oderabls ! baosen! alis
o] wsbige by ld Al 5 o el s
CB2 5 CBl lapl 4 Lol 60ipS 5o baadsinlls
powge Sha> (Sadyinlls slaoss o5 Tt o] w s
IR U")‘; 9 @l‘ﬁ,l—h—hﬁ’ (smas W 3o J,a..: CB3 LS
ol309,0 abaolls a5 cusls azgr Wb adl .ol
215 oo e s SgllS slooni S (55, 2 Sl odle
el i slron S 5l S o Slee Lt
3l con 1) (S 5 el slaons S L
L5-¥] ains

o alide 2l j0 ol Jlade 4 CB1 sleows,.S
e 28 el g b 5l alibls S sege LS 4S
oS lejes ole [Al et oo lo JloSl
5 s OB sloasi S 5 oS il ssSs
O peiSen p Jliz! saimoplis re sla sl
Jlsl JAS 0 uisSs 5 sasllS phu
olis a5 518 se2g ool S e [A] wsl o 5lis
omle, rals aavly 4 ailyi s aSeallS s

\“/\* JL& L‘, GJM ;Q GJJJ

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

g oo 00l )18 oS ol (s, 40 Golj @ oligbes]
WINSS, 2122 slag)ls i ol o ilag,ls
S d p 50 Crdale (285 15 colinul 350
s WINSS, 212-2 o5 > o s Jo 7o/ syl
pro Ol 180 &S Bial J> del> Jgle 0 AM251
Jeiess oailagdly TV e 5 Lot ol il

Bgr A s (89, 0,8 G ol jen 4y 30 S sal g
ollgmp 4l j0 I8 JSE 5 (2 b9
GoF by BT SesT Gy iy
5 (PSS 5 eSSk Vo) alSse S
Slam ad sao (p 5ok » e S hee Vo) (kS
odls I3 cwSUg il olSiws jo Sllgs  hgn o
3V e e SO (VY o3lail) Lesaly JgilS g0 g aias
B (Vo)) oSt bl bl 2 i35 v
Oile sy ulS g CAL 4l Slaike ol ools
D58 5l aw [N Y] V=2V ML= £V/8 AP= -Y 5l s
Obows 5l oolazwl b o las 0,50 Slaize jo JelS yols
A 1S5 093 sl (o Leanal) sl JglS S lads
Ol 4 eo)ls (3xe (59,5 B3 5l B 5 > 5l o
‘) ‘_;‘>‘)> )‘ O SOF2 090 39, YU O ob osls o)’l_?‘
bug Jiol (8L o 55 5 eyl &) ke 4

23,5 5 og5 oole S w0 S (g, 2>
e Judrt il @ nSol 1oy logygesl
)")0 alasl> o LS‘)" J}d Sy90 ‘5...:5) Step-down

3 DAL sl o aBislesT Soo8 sl ige ,3 S

A celo G g Jlge 59, 99 50 ababl> )b, 00l

5 gl sleow S Sligen 4 azg L
Ol B 00 9 5 e (e e 53 (S8
il iy Sl S5 aile & cpaedluelSa
omle, als cel WINSS, 2122 lwg CBI
5 oraligd el il b5 iliin (sl el 53,5
OeodslSo a5 515 0929 Jiz !l g oo DleliglS
abdl> a0 WINSS, 212-2 Jl odss & 08
Odsl 6l asdllas cpl o coplply ail ()l 5l
P EHESE 5 Sl sleons S iSen b
28,5 8 s s Jdpd 3l (655 0k e
g, g olge
EEalejl Ss8 slaige il gy adlllas ool 5o
sl 5l a8 (@ 5 VY=Y (08 059) NMRI oI5 5
s gl a0 osliinl i s olal 5ok
L bes sloguid 3« lisios als ol 4 s
el VY olidg, celw VYY) o (659, ailids 0,90
5 ol b wlS ol ax,0 YYEY Gles ,o 5 (SO0
o0 iialesl (g 2 g0 ad NS SIS (sl
Jud e giluml 8ol oliws al colawl oge
Jae «(Inhibitory (passive) avoidanse apparatus)
Fosile YexVexfe olul 4 9> 4> Step-down
I S b goVed ale YA gl)ls oKiws oS ail o
B RS ) el Voalols a4 oS ol e il
ol e 008 S 2 olSiws 4 als opl wilad 5
Syge Sl 4 bake &b 5l (Sl Sod
el & 57 (oriKe (S5 K2 Spbon Sy ales]

$39y) oKiws s G:L..o Coownd 40 )MwLu Fxfxf

\“/\* JL& L‘, GJM ;Q GJJJ

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

VPO

OLRer 5 (5 m (o5 00

@RS bawg laplg (1Sl e 1 owbbiedly
55 s J5ls a ) sholis S, ySes 0
30 5003,5 )1 dezmez (45,0 3l e g D B2y F
Loaan SO 5l e ol ool 13 7Y b yd Jolxe
o 0900 4 JolS 999 Joe )3 (2l &5l eslan
b @ jre 4 JodS 95,5 Jome 5 0ol ools pla by
il i 2,5 15 aallan 5,50 ol Sy S
it oy 1Sy bl Sl et 4 il sl

g oy daiale] asn o ig bl Judoxi g 4y
St 5l (Median) s 50 4 5 53, Clysm
Slogaly 1o o5 ol ol slacglis el 4 oS
U1 lwg osls wwusls 09>y Sllg> (6 S0l
S gt e slaools (sl (ANOVA) b 1S, il g
Chr ey Slr ol Js Ay (oedly S
50 .30 ,F oolazul Mann- withy, U-test s, 5l leg,S
009 lgine Jle P/ 0 skl la o)l ples
5ol Slawle ploul gl g og,S rw dunlio
Excel jl38le,i 5l W loges s, sly 9 SPSS l58le 3
Al oolaul
reud plonil oo losl 5 (529,10 sl loss

WINSS, 212-2 Ghjgol 51 omy G235 556 oy -)
2 Ol 0,5 Cuda i Jladpd (g3l el alidle (595
3 s ALolidly ol 05,8 it 4385 IS 4 Linles] ol
S 0300 D3 |y Jol 099 05,5 5 (b 3350]
@l polie eaile Bl 05,8 aw oS Zél e
|y (Ubss oo g2 oy g Sae /YO e/ <)) WINSS, 212-2

S8l e 49y Do dr bigd 5l e alolddl

Pisel 55y sl 395 Ssdee plmil b 5l o Y U meo
5 5 ablge olKiws ;o balse> (training day) oyels
abadl> e dtesting day) yge5l 55, b opgd 39,
g e oy 003 Sigel Sl len>

bl 4 Olg e ((B5gel 59, 50 iieel Al e
9 9,5 50 5,8 alable bl sliws oaSe (555 (s,
Cd (ool mly 51 ) 58 (g, s oy Sk
G9) 450 Ve 5l Ghar (hge ,0 45 (S)5ee 50 0500
Ol 5l any alolddly 09t oo Bdo adlllas l wiles s
S sbkz 0855 )8 s s el e el
V0 Se 4y Sy S S ego¥sh gladles (55, 2
03l (o 4 (ks g FO 5 a4l </ 3,2 ))
L.dg (o0

el ¥ (505l dual ralidlo cany 3 b (y305] Al 5o
L wosiioe plonl Aisel ailie s, b (2554 51w
Sed 3051 595 50 alejl 9)90 Sl a5 Sglas oy
2 55w (S35 2 Uhge By ple) Dae S ged 8L 0

SrSosll (hge yo alddle Lo g (9ol 3,
Ole)) 95w (59) by el slp ploj pSlaabiog (oo
Oleie 4 as ail oo 4l Yoo L ply (Cut-off (aiw
D0y oo 48,8 a5 o JlS aladl>
o ol BuF slr )l e g9y B0
YV o3l gy dosaly JelS Sl g oxils
obes a4 g cll Job ol 1 a5 S lais
Lacal, 515 5 55 e0gr e (F e ) Sl355 ol
Sde 50 gyl mdg e /0 oS o 40 g a0l 18
o3zl Gloe & o3P e 00 D By 4l P

QS Sy alolj] eyl e (g O sols

\“/\* JL& L‘, GJM ;Q GJJJ

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

e SEIS 9 S S e S p VPP

Lol (53901 59, 55 Sy 5l o5, g0 28, 5 &
4 0,5 9,50e 1) WINSS, 2122 b ol «bj90] 5l oms
Sz wi0yS 28l o 1y ol (yge5T 59y 50 5 (Gise o
£55 9,55 V) WINSS, 2122 bjenl 59, 50 500 09,5
3og)S S epgnil 595 50 anils cdl o |y (Gase 2 4
5 (Uose s 4 p)Se,See VD) WINSS, 2122 la_jsge
4 o S9,5ee +IYD) WINSS, 2122 ouile 3L 05,5 dus
D g V) eedalSe calisre polie ogdle & (Lige y»
@ osel 5l B aiBo 0 1) (hige j 4 0,575,500 < /YO

0,5 8L, e (9,0 S50

a5 dy colSgn CAL 4l b bgyyo  23L ahaie
boalie o JolS gomo )3 Joe oaimsglas
3 bl gSly Gulbl 5l aid 5, Soleds IS

Sl oole plad YV S

() CAT 4 33 SHIAT 3 4 gt 0 38U bk~ 1 S
O 33 CAI 4l 45" uginsy ulbl 31 45570 2Siles S5 3
.(y)w’@ﬂ»ﬁﬁﬁo
Sl a5 bgyye claools s a8 conl S5 &y oY
9 Sl Gulbl b alis o Wl o> e a5

5,8 ool o590 LS)LAT Sl g ay5o0 0 g Teto

b5

Jol b el il glmeg 5 «y905] 53,y win)S
ool 5l 8 aiBo 0 1) ((hge 2 g See V)
(el 5l am alolidl Koo 09,5 dw axiily Cdb e
39 2% 9 (Uhoe 2 Sl 4 e 59,500 V) WINSS, 2122
YD /0 ) WINSS, 2122 calises polie (305
Do & oge3l 3l B aiBs 0 1) (Ubge o 4 p S5 ,Sa
0,5 S8l S SReey®

95 2 AM251 G390l 51 g G255 33l (omyp =Y
ol 0 Olse 09 Lz i silpel abil
isel 3 mp Alolidly ol 05,5 s oolial Liglel
AM251 Gilise polio oile 3l 05,8 aw g oyl
09 Doge @y (Uhee o 4 p)Sgl N0 X Fe)
38 bog S (alad (ygasl 9y y i) 2dlys (g3
8 akBs 0 1) (Ghge o 4 p)59,500 V) Gl (905
Aable Cdl e Cand

2 ool (3R (3950 ByF U (owyp Y
3 SWINSS, 212-2 1 o0 ouidh w505 53] o] aladls
L ol o3a3l 595 50 5 e obisel 3l o alolidl ) ol
S5, Swn 1Y /0 X F) peodlalSle calise jolie
oS 28l e eesl 5l B aids w1y (Gise o 4
WINS5,  ijel 5l am alolddl oxile 3L 09,5 i
ol 0951 555 50 5 (e 4 p,55,500 1) 2122
oS 5,5 1Y (/D ¥ ) paedalSo ciliseo ol b
0900 30 & 093] 5 e akids iy 1 (Ghge 2 4
aasle Sl e (g

@ podeolSs s3m0 (5930 G205 sl (omyy -F

o BT (g5l ol alidls 5 WINSS, 2122 ogdle

Oloa 09,5 i iulesl opl 4o (WINSS, 212-2 31 Sl

\“A* JLA L“ GJM u% GJJJ

Olomind ) (K33 p she ol8ils alns


http://www.nitropdf.com/
www.sid.ir

\FY

OLRer 5 (5 m (o5 00

abl> (59) 2 AM251 (b0l 31y )5 @l -¥

1 PEllej] Sze8 slagise yo Jldpd (o5l
orelly Jasg S a8k S uilyly el g ol (5051
[, aladl> AM251 (o390l 5l e Gy a5 ol olis
(ANOVA H (¥) = YOIV p<+/+)) cad oo s
G2y a5 ols ylas Mann-Whitney  JoSo (yg05] pl!
» 4 p Syl £o intra-CAl) AM251 o3g0] 5l (o
e Mol & b oK 51 33, ol o 5B (Uigs

(Y jloged) a2 oo ialS amy el YT o | alasl>

Yoo

o Y T

%

3-; ’.i“ Yoo

.Ej ] I

13

A= Yead

‘3\ L
54 T

oalls 3 ¥ 2
(go o 4 0,5 5i0) AM YO

Sl il ibl> 9 AM251 S50l I s o35 511 s13507
ol lojT a5 (Slo g0 10 b
ol [yl 09,55 b dugllio 3 P< o/ | e

S el g3 0950 G,F @ -Y
buwg ol R Al g9y p o el
b G wibly Julos bl ge;l WINSS, 212-2
& gedbeelSe 3,5 S ol las edly JSue,S
S alidle g, 6l sl 5l E e
(G =Y lsge3) (ANOVA H (F) = Y/ p>+/+0)
Syes patuive (pedly JSug S a3)k o byl koS
bl wilgioe g 41 5l B ool 3,5 oS

WINSS, 2122 ijsel 5l omr ayy Lawss ool oy ,55

9 2 WINSS, 212-2 (b9l 51y G255 @l -)

Szes i o Jias gilyel Al
dyb S oully Jelw el (a5l s BT
sl Sl om Gy o o gl Gudly S8y S
P<-/+)) ams e i |, alasl> WINSS, 212-2
Mann- JoSe (yg050 plzsl (ANOVA H (f) = Y F/VA
WINSS,  jo590] 5 o @2,5 a5 ol olis Whitney
ol 53 b (Ghge yo 4 pS9See <10 5 1) 212-2
Celw YT jo |, akadls oliw Mol 4 b oS 31 023,
odle a4 (Al 2 bged) s e all o
aladl> Sgge 1 0B cyee3l 5 LS WINSS, 2122 5,35
aibos Liyeel 59, WINSS, 2122 L sods oo ,55
oo 9031 (ANOVA H (¥) = YAYA p<+/+ )
<10 §Y) WINSS, 212-2 a5 ol Lis Mann-Whitney
55 alddle ails S5k 4y 0B ((hge o 4 0,55 S

(u _\)‘\)9—0.;) ..\.wl)sn IR

o9e3l 31 b ylesi wigel 3l o olesd

(30 30 &1 piudy ySos) cyallaw Wins5, 212-2
: Yooo (g yo a1 0,59 ,50a 1)
-“i &I o
Y YO
’,l_‘.-_;‘ bt
.?{‘E 3 Yoo
5o 10
TR T Yes
‘41 e
O+
P R TR T 2

(3o o 4 p )59 50)Winss | 212-2
Pigel 3 o slad asesl 31 U e
WINS55, 5ol I i § g0l Sl put G355 6T~ 313505
S 4 SLa g0 13 St i (Sl i 4 Libl> 43 212-2
[l 09,5 b dugllio 33 *P< +/+0 ¢ ¥¥*P< o/on ] _alCilojT
o due—ylio g ++P < o/ ittt < o/ee] g v

WINS55, 212-2 / 4l

\“/\* JL& L" GJM ;R GJJJ

Olomind ) (K33 p she ol8ils alns


http://www.nitropdf.com/
www.sid.ir

WINSS, 212-2 L sus oy 55 alail> Wlgs o (bge o

(F loges ) aiS 2ol 1) (5590l 59,

b Winss , 21222
(g o 41 Faly Se) (ige 2 s p 59,50 )
Voot +4+
o
q‘ Y&" 4+ +4+
£
e % Vool
31
‘33:3 Yoo L
S B
4 e %

odle odle e+ oD b ¥
(Pge o2 & g Se) (el
+ (u:ag.n,nd.;p;,)s.:o «/IY8)YWins5 L 212-2

20 WIN55, 212-2 5 podbolCo Olojod Goy5 J1 —£ slogei
383 WINS5, 212-2 Luwsi olis cu yoii dibl> y 5057 jos
2O P<e/oe) s ARLWIT s Sl S0 10 ijsol
b dwlio j3 p<+/+] #+ § ol /ol 09,7 b dwlio

WINS5S5, 212-2 /il

lo’
.

CengI s LST 5 i sST i caalllae ol Jol e o

29 e Jbd e Gl Tk sadealls en S
CeodhalSe (5123555 05 CengsSLST i pgo i
yp Oy3a WINSS, 2122 L oy o 55 aladl>
o By e e lid L8 Sldlas ol 48,5 18
WINS5, deassobls solaisé canisST jojgal
o9l 3l 8 cele YE CAL 4l J3ls 4 2122
@ dinly ©)90 a4 (Shgal 3 Sl g Alibl> o 55 el
Sllas sl mls b ol adllas zls 558 o e
cel CBl slooss S canisST aias o plis o
Saler Wigloe (hgeld Sl g alble oS
i asls Jlel 5l oIV Al sl e

S g el Dae e Cogll e daaSealls

(ANOVA H (f) = Y+/V) p<+/++)) ans o5 |,

OeoolSe aS” ols ylis Mann-Whitney  JoSe (yg05]

5 alidle Wlgioo (Ghge 2 4 pS 95 ¥ 5 )

(u_: —\ﬂ)b}—o.;)
ol Wins5, 212-2
(o 2 4 ydy S0 (g po a1 p )59 5w0)
Yoo
. Sl i +4+
4 Yo :
%=
3 f__"‘ié
b ] _3;
EC IO
"1 wagpy BE
O+

TS R T
(g0 3 41 55 3,500) (pradlaolSo
Syt bl 1 pMeolSo g0 5T 31 it G 1T o903
b o oyt (Silyin! bl y 5 (N - Hlog0i ) Sl pé
o5 slo g0 s WINSS, 212-2 ijsol I pw G095
98 P<e/e) s P<e/ee] (o - slgei ) AT
DO P<e/e) et P<e/ee) Ht+ § pllo [l 09,5 b duylio
WINSS, 212-2 / slls b ds o

9 oMol Jge pmf polie &y @l -F

odds g y5 alidlo g9y p w2 b of o WINSS, 212-2
o wibyly Judos sylal g0 ;] :WINSS, 212-2 gy
2olie plagen &y5 a5 ol plas el Sy S 43,k
Wseil 5l 3 WINSS, 212-2 5 peodbealSe i b
Gisel 3 dm Bup g oad (o5 alibl> wlg o
H(F)= Y+ /Y p<e/+1) ams i |, WINSS, 21222
as ols ylis Mann-Whitney JoSe (yg031 (ANOVA
@ PSS V0 5 2 /0) GeedlelSe Fhe pe ol

4 o5 5Swe ¢ /YD) WINSS, 2122 L olyon (Lige ;o

\“/\* JL& L" GJM ;R GJJJ

Olomind ) (K33 p she ol8ils alns


http://www.nitropdf.com/
www.sid.ir

154

OLRer 5 (5 m (o5 00

Gleodi 5 Cas ST 5 cansST as el oyl
Loloads aladls o ybu @ e 90 o (gauSeinlils
oy a5 cib dxg S pl 4 Wb wanigSST
Salite SlS sla S5l b gyls g0 ol lawgs aladl>
WSS (o0 Oype

ogssills mhe o wiass olis Slallas
Ol isel 5l am alolidly (el 5o Sli0s,0
Cos anlp ol cbasi il (nl 5wl
AL 1358 lanipiallS stles ge Joteed |, alidl
(5L®Q5)5" LS’?’“‘S‘ 4.:[.:[) )° 8‘5 CB1 GLQ"’"\"}; S99y »
LS ale, oty culSomn 5o @ly (cnlin So55L8
S ol 4 ey basesee palS ) Loy cnl
S5 e ST ooylgen il SO5HLE lagyg,s
wiloios Jlosl (S calSgnn (o0y2 slaggys 595
O Al el S5 Glapg,s Sl s
Bghse 2@ SFLL slacgyg sy i ke
5 L AM251 wiile 4 CBI gloows 5 (glaannisSls]
P crge wliing)d ouiiS fas e (nl (95 o0
LYYl wgd o iigol b sl 5 alasl>

31 0l39,0 sadealls oS wims co ylid Slalas
Slml g el LS (s3lasll (28 e Gisb
30 Ol dezg ol Al e g0 SiS e onuay o
el gl o Glrpgy S (Jol al> e
o3, raseulls gilwol)l 5 cole SO,
S92 AL badsialls ol ey al> e )0 5 35800

ol il )0 S gl Gy slrons xS

ST &bl 0 CBI sleos 5 ail oo aladl>
ol ol JW g wls I3 gl i gy
A oo JublS 1) ccac b il Gile, deoni S
omlr, ailed co adeialls a5 cawl oal ools lis
ains alS olSsenn 5o 1y GelsS el 5 Lssls
2 e slamlbe il Cueal 4 axg L D]
4 WINSS, 2122 cif g e caliil> 5 (5,50l
2 oS diel 5 b ale, el alay
wdle 4 [Ye] 098 o alibl> o po el Sy
b ool o b0 alidl> a5 oo oo lid axdllas ol gl
oo 32,5 b WINSS, 2122 el 5l amy 32,5
@ o,lsd sl s, o WINSS, 2122 Jlake sles
S50l WINSS, 212-2 31 ol oo 5 oy sole &>
g g0 030l Cumbg 4y alinly
s S LST amo o Hlis a5 o ls 39y olab)l55
2L [V ]ogs oo alitls sggp el CB1 (slaos 115
ST llllas ol iy VY] 008 o o b alasl>
S5 b a1y Gadsialls glacen Sl St
Gl Sl a5 Jl> o wilesls 1,8 adllas 5,90
2l esite (3ls BT asly oo uisinlls s
EF > pog WS obml e Glike laise
e 5 a0 9l B3 Jome aid) I 4y CenigSL]
00,5 oo obml e lagwly wal 5,5 gyl
GuF &S s e ol (L3 Sldllas gulbs [YY-Y¥]
ods .5 colas] CasS L) AM25T g3l 5l o
sloss .5 cessST) WINSS, 212-2 wusle 4 (CBI
Judpd gilpml aladle o 30 4 mie (Saginbls

ialesl 98 cnl 0 4z g Lo a5 098 00 (y903] 39, 50

\“/\* JL& L‘, GJM ;Q GJJJ

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

e B IS 5 G S e Sen VY

s D] wes als culSeen o 1, clbols
e 1y odeS el (G598 slaoni S edlalSis
S Gleod 1S (S ,55 a5 pl 4 az i b leie
3550 Dligls 5 (ralysd (Gl Sl (luolil ey
Slgige oedlealSin b (13585 (slaoni S e 9]
5 oeebigs «oulsS il Lisla, WINSS, 21222 asle
) SleSs Sojglansed Lulpl 5 ams Grals 1) olbigls

alod sbml o315 (3ise] 39 5

=

5 CedsST AT wase LA ol i mls
il 55 el (a5l (slros S Cani S
oS Jrasi (i osimd i 45 Wigd oe Slee 555
Al aladl> 5 5y S0l yo olingye sleadsialls
doadginlls o5 dgai pative (rizes G820 (nl @l
BP9 nleige obml Cundy 4 anwly xS0l
55, WINSS, 2122 asile a5 «rys05] 55, 50 cpmodlaalSie
WINSS, 2122 L oo 56 abiils sl o8 o050
ils ) gole 2l 4l (B350l 59,
1998 9 i

50 a8 el Sholedl g e @ Olas 5l aliwy uay
SHoyih g K walosy i 4l s Ko 3l 3

=

D)5 oo

pe 4S5 cpl @ b andl s S e LS Linle, tals
aile a4 AM251 o)l Jlim! a5 cuils azgs 0
4 (OBl loows s 5o CenssSLsT) SR141716A
Sl Glls 5 wle Joe ugSae Cund ST lgie
ol ol coals V8] asl g et SUglie
G odld oo 5 VY] S0uss & casSlil oo
Jlat cpl Cogis el o o Lawgs [YA] oy
Oleie 4 SR141716A wiile 4 5.5 AM251 aS 04 0
eled Jos agSixe CundsST
aldl> a4 aes o Gl uizmes adlhe cpl gl

L WINSS, 212-2 a3l 5l o o, b ool 55
60[.(2 o> L o)l;'ﬁd ‘u,..e)l...alia u?‘)—‘ )‘ O“"" f}.?u
WINSS, S50 5 polie 83,55 ooyl »ogdle 00,5 oy
w;?u 4.]@3[?- J.:‘}:Gc sw.(b L: olj,o.(b u.\.ay..\.alia 9 212-2
Wby & dwly (§S0b Wl Sy gole b
5ol aledbl g5l bl 4 ol jo a5 el slossay
)0 Q‘?“} as MLGA f..\.uulio‘ GE)‘).M: )é 1ags oulls
Eye 32 45 325 JIF e 5 Suislnid ld oles
aS o)l o9y Jlsl opl el ansly 13 bygel
OolSs So5elgn 38 bl odalSe g WINSS, 212-2
diles obul alize gla)Sgile 5l oolatul Lo,

eoliss edsS il (55Lusl;T ils oo WINSS, 21222

\“/\* JL& L‘, GJM ;Q GJJJ

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

NA

OLRer 5 (5 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-
mice. J

dependent learning in

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
Nature

receptor for cannabinoids. 1993;

365(6441): 61-5.

Pugh G Jr, Smith PB, Dombrowski DS, Welch

SP. The role of endogenous opioids in

(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 neonatal

spinal cord following

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.

\“/\* JL& L‘, GJM ;R GJ}J

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

[11]

[13]

[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

\“/\* JL& L‘, GJM ;R GJ}J

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

\YY

OLRer 5 (5 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 CBI1
receptor, inhibits the induction of long-term
potentiation and induces retrograde amnesia in

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

[25]

[26]

(27]

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 CBI1

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 Al and cannabinoid CB1 receptors.

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

\“/\* JL& L‘, GJM ;R GJ}J

Olowdd éﬁﬁ: r‘,.\ﬁ e@bﬂd;.u


http://www.nitropdf.com/
www.sid.ir

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 CAl 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 WIN55, 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: WINSS, 212-2, Mecamylamine, Inhibitory avoidance learning, Mice
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