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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.
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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).



117/\\v

Nova Biologica Reperta Vol. 2 (2): 113-121 (2015) WYY Y 6)led oF al s psle 10 (g sloanily

Step-through Latency(Sec)

0.6 6 60

AM251(ng/rat)

Post-training Treatment

bamlin 53 (Slaiine 314 58omn 303 cpl ol ool bl s (g p S 5L 90 5% ¢ 0/8) Gl pislin b g5 4 AM25T Gy ol 1Y s
I O (Y Jolo) J 8705 8

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).

350 - Vehicle2(0.6 pl/rat) AM251(60 ng/rat)

N - N N w
=) a =3 a =3
=3 S =3 S =3

Step-through Latency(Sec)

o
S
L

o

Vehicle1 0.3 0.6 6 Vehiclel 0.3 0.6 6
ACPA(ng/rat) ACPA(ng/rat)

Post-training Treatment

jrf;uMAMZSl LY ol 5L 53 6l Sl 31 a5 S sl 48 gazme 53 gloml (6)lgs i3l o5 , ACPA ; AM251 L;Sr.mfj\—\”b}i&
aglio )3 ¥ ol + ) ol 03 S aglin 53 *p<0.05) 4 3515 eslinad 3,00 (ige i p S 568 50/ M) ACPA LY Ll ol on & (Lige
(e 5567 555 LACPA +Y L5 5L,

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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