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The role of cannabinoid system in consolidation of passive avoidance memory in

the shell of nucleus accumbens in male Wistar rats
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Abstract. There are multiple neurotransmitters and neuromodulator systems mediating memory formation among
which the endocannabinoid system plays a critical role in the memory formation by modulating the release of many
neurotransmitters. Nucleus accumbens appears to have a site in the central of neuronal circuits of the limbic system and
to be responsible for the integration and consolidation of inputs from other parts of the brain. In this study the influence
of bilateral intra-nucleus accumbens shell microinjections of cannabinoid receptor agents on memory consolidation in
adult male rats using passive avoidance task was investigated. The results showed that the intra-accumbens shell
microinjection of ACPA as a CB1 receptor agonist (6 ng/rat) immediately after training decreased passive avoidance
memory consolidation, while administration of its antagonist (AM251) at different doses did not affect passive
avoidance memory consolidation. However, co-administration of AM251 (60 ng/rat) with an effective dose of ACPA
prevented the impairment memory consolidation induced by ACPA. These results suggest that the accumbens shell
cannabinoid system as a modulating system is involved in aversive memory consolidation including passive avoidance
memory.

Keywords. nucleus accumbens, passive avoidance task, memory consolidation, cannabinoid


http://mail.khu.ac.ir/owa/redir.aspx?C=1755c2593bfc4e17a3b783098e8c43a7&URL=mailto%3arasekhi8431%40gmail.com
http://mail.khu.ac.ir/owa/redir.aspx?C=1755c2593bfc4e17a3b783098e8c43a7&URL=mailto%3arasekhi8431%40gmail.com
http://dx.doi.org/10.21859/acadpub.nbr.2.2.113
https://dorl.net/dor/20.1001.1.24236330.1394.2.2.4.3
https://nbr.khu.ac.ir/article-1-2497-fa.html

[ Downloaded from nbr.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1394.2.2.4.3 ]

[ DOI: 10.21859/acadpub.nbr.2.2.113 ]

114/\\¥

K. Rasekhi et al. Cannabinoid system in consolidation of memory

Asblo ConlS 0 §dgililS s Kot 5 Sl Sl

s )l JWs s 5 5,8 5 JINKaT cqulS sn
ESnd s 53 S5 015 L 1) ien ST dtr 5L
Sl b 5 lean LSS 0T Jos 8 23 8 5 s
2SS ) gz sl iy s Sl b4 by
3 S Sl L (55 o0 2515 5 el g 5 JAST
(Brinley-Reed, 1995; ol ks pis 5 o$,558 ol

Setlow,1999)
23 e GosVadass 5 el ians Glaetes
(Steckler, e al., 1998; Allan, &} abbl> |
33 SlodiS peni 28 s sblS 5 ) T 051 S 2007)
LS o bl b el ey 5l ok w55 Sl
slaasl b 5l g ks 4 5 (Lopez-Moreno ef al., 2008)
(Ghiasvand et al., 2011; w&,ls Sdlts 25ls 5 sk,
las 5ol sl Esteban & Garcia-Sevilla, 2012)
b 8 Gl el o g Sl el S5 SN
0 13T sl oy S0 sl 31 Y pome 135 0ty T o Sl
(Pacher et al., &S o Jos cusliw i sbdsle 5 5
BIEGs & Gt Gl gla,se, 2006)
(Lopez-Moreno dza b 555 5 G 4 foaze sl st
(CBR1) (55 5blS” (sla sy oSG ¢ 5 et al., 2008)
23 b goblS 20y, 5 S8 50 SIS ol (sl
bt SBabl 53 YU B (ST L 5 ey ha
6o 8 o Oy iz ST den Jal (500 ol sla 25w
L oplpt (Mackie, 2005; Wang, et al., 2010)
Sap Sl S0 5s e ST oKl 588 ki
S5 655k S Dl L b s O, il b o e
o Al 3 a5l oS 50T (b S ol ol
5 S JET 4 ey Sles 5 (alS g 4 al
531 i ST i gy (5 5l s 25 03,8 0 13
CIs 5 ire g opl S 6o Dbl glear LSS

=S g Bl g8 g5 a ol o

dodo

sMuller Lw g5 V4 s Jl s o8 abble Cois &b wlal
Iy dasle ob3bs 6,8 JKE Jol e cdi slgity Pilzecker
o AL S A e o) S e Al e 4 Ol
LSACJEA ‘_;j:f;b_;bf;)l);sy%w‘\f&b%l OdeT 55
S Lt SNl OT (b a5 abible s Al e Y 650
ol (a3 6,55 g U sl oo J1,ad Hlas ol
Sl il s 4 S gLk i e oY el g sty
15 (Quillfeldt, 2006) 5550 G sbas syl
Dl Llole Al Con 5 S L b e G5
g5 JSKa 3 oS & ol el 5 ST calS 5
S USKeze e ST A Al Sl abble I ol
) oS el el bdas [idu S Sl 5 5l las sazme
2 e GBS Sl ol edde 5 S S
S Fp s S T (S e sl
LT3 g5 35 a3 L 43,503 sdge bl 5 (5,8 5k
el odd IS s gl s bl b LS el
311y e ST (Setlow, 1999; Lopez et al., 2008)
S 33 4 015 e ST 5 65 Shas (555 5850 Slaair
5 o S S G sba 38 Gy el Sl gy 5 S5 0
Sy b a0 0T b gy 5 in ST (S Jlasl J e
(Jongen-Relo e al., 2002; Lopez-cwl 55350
Moreno et al., 2008)

PRC G WIPPOI V5 S NN P P Y (G- E A NPT
0 5SS WBsp S S5 el gm0 50T 5
K8 lmgleasl JWKST (VTA) e
i byl e STy o 50VB Calies (ol 4z 5 Jly 55l
oS Aal g . (Lopez-.Moreno et al., 2008) s
Slasssss 3 (S 5L Sl e Ll 3
Sl € Ly o Ba 5 dilee Sl ST 4 Lo
i 53 S UKL (5w by K5 LEE
gl e Al CS L B, gles 5 Sl b
r)—ﬂi & gy 4l 315 ESHILE &) s Bikas 55

a0l it 0l G b5l 5 e 50V seh ¢ aS sl (oS


http://dx.doi.org/10.21859/acadpub.nbr.2.2.113
https://dorl.net/dor/20.1001.1.24236330.1394.2.2.4.3
https://nbr.khu.ac.ir/article-1-2497-fa.html

[ Downloaded from nbr.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1394.2.2.4.3 ]

[ DOI: 10.21859/acadpub.nbr.2.2.113 ]

115/1v0

Nova Biologica Reperta Vol. 2 (2): 113-121 (2015)

VIYZAYY Y 8Les oY ol ot pole 55 s sloasily

bl (S S Jlod S Lol (Sl
O oles Jsb 53 5 (S Sl Gl Ols oSy &S
el S oaws opl o3 8 a5l bl 3, e 4ids
3 ebeslpal (e gl 00 X 0 X 04) sl 4 by, S
" OT S 53 6Ky (S w5 OS5y i
53 0T Glralr olaly Ol &S > (o8 elul il
28 5,8 0 Oype 65 i VP st 5 oSias J5 s

Aol annd oo (oS glas LS

S0 0920 Ol 9 ygyld

AM251 5 (CB1 g 555 s ST) ACPA (slayls
o SE S 8 ledig,ly 2 (CBL gy Cnns ST
5 T Oad bl M sl e 0k
s 68 Al db i b e 5 J (A Cws 4) DMSO
L e P RCISPWIRUH g5 JNU [ NENE
ECTHEER R (N P P SR FE SRR el
oS i o oolimal Lazaly J58° 51 5 Al el g5 Jsb L
G AN P T T AR VT

bl sl )
(3 5o 31 S 5alST 0 g0 3T gty Wosls (s 31
S eyl Jbe g 35 esls dhp Lasin S G50
by 5 beSy bl ST (am oS bl (sl ge T
S35 dulas g Post Hoc Tukey 05057 51 Cpiomen 5
—a bosls s o eslinal iolejT slaes & Ll gme (sl
Uh)b}«}r.w))oMe:‘:QU«J(J\:‘.&asMi)wﬁ\rﬂQ)y

.a;%ﬂ;,)guiwwrhummlp

W

S dd or o dalin 635058 53 (>l s JLisa ST
GHIF s B Shs 4 e re 5o LUKl
b b Cad Ol 5o (S Sl 2alST L 5 Ol ksl
33l moman 5 Ul g i Sl et Ty (laesls 140
e Bl gl (b oo S d S sl ) il
A Ol (65T sl JUT leds

1 u’bj) 9 615.0

ez g ollge

“YAr (S5 es s 53 sl g 3lF S G, Sl G ol s
b st 5l m A olimel ol sl p S YO
oKas 53 G168 4 Olgm (LIS 5 elST slasls
Ol gl (SLaS 1 5 5 1Y bl 55 8 25 8 a1 3 o>
bodidl s (>l s 3 OIS sl 5l ey dazmax
i ST & B gy AU Sliazies Paxinos bl ¢SS
035 Flogw 5 G e Gl w5 okeT Cowsay |
Jsb 5 @8 M Sl b Lialy Gl 1S chormas eban
G el o)ls a5 BB 3 @b ss s ek VY
w5 e G G YL e e Y S gla S
Leal,y slad $8 Slams (Paxinos & Watson, 2007)
e Olatee Gl disy Soke O 05 el
ol — ol Slambes ¢ e eV B /A LS bl 4 S
Can e e O B F 1 oS iy Slaties 2 Jus ) G+ /A

.VUJ};.O}A)'T}&)ﬁZJbTL&jﬁLéJM}‘mJ})

JUb it (5 573l Joto

S 5 sl Wl e 53 p st Sl 5L S
By A 03 Ol a Il (el A e 55 bl o
3555 a4 5 A odls Ll step-through oKews
(50 Hz, 35, 0.3 oM &S 58 «SG,6 ide 4 Ol s
5 o e ol 53 88T Ul di 3505 OT 6L 4 mA)
Sl 1 dzls oS0 BT 4 3555 sl sl ast Ve
3,09 Ola (A8 hgy Oles 4 day ddds g3 s o0 Codo
s gr L S0 BT 4 3555 b Ol 5 03505 ot
- g s 1 Ol el e (6,8 3k Dy
3 e Cele Y 5 S e Calga |y dbg e Sl o5 LS
b e okl T i, GUI 4 Ol g cabils (93T Al
S oIl (Wl Y i B) oSKLb BB 4 5,5 b
Ol 55 0311 (512 (S skme O ity 39,55 56 O on A on
(Ghiasvand et al, 2011) i o 455 b5 abbl>

S Soen e 51 Olebl 5l el o 51y ko


http://dx.doi.org/10.21859/acadpub.nbr.2.2.113
https://dorl.net/dor/20.1001.1.24236330.1394.2.2.4.3
https://nbr.khu.ac.ir/article-1-2497-fa.html

[ Downloaded from nbr.khu.ac.ir on 2024-04-11 ]

[ DOR: 20.1001.1.24236330.1394.2.2.4.3 ]

[ DOI: 10.21859/acadpub.nbr.2.2.113 ]

116/\\#

K. Rasekhi et al. Cannabinoid system in consolidation of memory

Asblo ConlS 0 §dgililS s Kot 5 Sl Sl

¥ Jalo) J 28705 8 aglin 3 gl dadl o5 Ao 5o
[F (A= Y/ Y¥ p>2 /0] Col (o L/ DMSO

Y J.gle}-f

b5 G 05 G OB b d gy ) p e
307 b 5038 (b pse LT (i ST ks
il ot AM25T 3 s 593 01 U s 55 ACPA
Ot b 53 il Jelows 23 8 15 el 3550 gl
S8l )3 gbes S olsgme Sl & das o
s /% « # ng/rat) ACPA ol .na (#eng/rat) AM251
ol jaray (/opl/rat) ¥ Jal> 508" Cdl 55 glaes 5 Lo (/¥
F] 55 5y solge olom) 3>, 56 Lijl ACPA
=0 /00 X/DOY =(¥/0%) 555 F p>1/40 VEV =(V/09) s
il izman [p<0/00 YA =(V/07) 1S Tes , F op>
AM251 b Sl s )l &S das o Olis Post-Hoc ¢ 50 5T
s ST &z gy 4 (7 ng/rat) ACPA jga 595 35,55 5l J
355 ACPA Ly glosl dbil> 55 I gl W5 e

A JKe)

350
300
250 -
200
150

100

Step-through Latency(Sec)

50

Step-through ol 33 () HgoiT b
131

Calee s3ss G5 S0 s O b dsl GalsT
b b i e il bl Co unl 3, ACPA (g0
W3 8 5 eslinul sy5e ige oUA0s S F gkt pla . Ab
5o 5 (I d gt Y el Sl sl T o5 8 &K
& ng/rat) Cakswe slajss 53 ACPA ol s Sy oy S
o ST 4 s @ S L s (IF 5 /8 Y YF
Gwgp 4 ACPA 5,5 & A esls Olas 4 Lo wibyls
slwl Il glimt dbbl s Al 3 55 Ll F b eina ST
V USKs 5 S 68 0ka [F (OFY)= YAYO p<i/+0] Ll
Tukey 05037 51 eslizal b bosls (suns LT 03 58 oa otalin
sng/rat ;55 55 5 ACPA & cwl S Post-Hoc

CM‘AJG}[:—C,:‘SJ-\J})JALSGMJ::EMJQS

Y byt
AT s o 0l 1) pss SilejT 51 Jol ls ¥ I
SIS o LSS bl seiT 3 eslizal b aesls (g LT
(/8 & 5 9ong/rat) AM251 Caibes slajss 034,50 o

(0.6 plirat)

2
7
%
.
0.6 12 24 6
ACPA (nglrat)

Post-training Treatment

O Job) U287 055 a0 Sl (Sl ool Al ((hgm sy p S 567 5 Y/F VY o/ 0o /F) il 3lie b ol 4 ACPA )5 1 dslio -y IS
(*p< 0.05 ) ot osis o515 3lis c);ﬁ)éo\x:-/\ L;‘_,:(J,L_udlh}'-i) u:i.t‘-_-ﬂd))}..a; Waosls

Fig. 1. The effects of ACPA administrations at different doses (0.3, 0.6, 1.2, 2.4 and 6 ng/rat) on inhibitory avoidance
memory consolidation compared with control group (vehiclel). Data have been represented in the form of mean + SEM

of eight animals per group (*p< 0.05).
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Fig. 2. The effects of AM251administrations at different doses (0.6, 6and 60 ng/rat) on inhibitory avoidance memory
consolidation. The drug had no significant effect compared with the control group (vehicle 2).
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Fig. 3. The effects of interactions between AM251 and ACPA on inhibitory avoidance memory consolidation. The
animals were divided into two sets of four groups and received vehicle2 or AM251 (60 ng/rat) plus either vehiclel or
ACPA (0.3, 0.6 and 6 ng/rat). *p< 0.05 compared with vehiclel-vehicle2 control group. *p< 0.05 compared with
vehicle2-ACPA (6 ng/rat).
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Fig. 4. The effects of post-training administrations of ACPA at different doses on locomotor activity compared with
control group (vehiclel). Data have been represented in the form of mean + SEM of eight animals per group. [F (5, 42)
=0.718, p>0.05].
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Fig. 5. The effects of AM251 administrations at different doses on locomotor activity in comparison with the control
group. Data have been represented in the form of mean £ SEM of eight animals per group. [F (5, 42) = 0.463, p>0.05].
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Fig. 6. The effect of the interaction between AM251 and ACPA on locomotor activity. Data have been represented in
the form of mean + SEM of eight animals per group. [F treatment (1, 56) = 0.006, p > 0.05; F dose (3,56) = 0.855, p>
0.05; F interaction (3,56) = 0.124, p>0.05].
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