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A combination of cannabis and ecstasy may change the cognitive functions more than either drug alone. The
present study was designed to investigate the possible involvement of dorsal hippocampal NMDA receptors in
the interactive effects of arachidonylcyclopropylamide (ACPA) and ecstasy/MDMA on memory retrieval. Adult
male Wistar rats were cannulated into the CA1 regions of the dorsal hippocampus (intra-CA1) and memory re-
trieval was examined using the step-through type of passive avoidance task. Intra-CA1microinjection of a selec-
tive CB1 receptor agonist, ACPA (0.5–4 ng/rat) immediately before the testing phase (pre-test), but not after the
training phase (post-training), impaired memory retrieval. In addition, pre-test intra-CA1 microinjection of
MDMA (0.5–1 μg/rat) dose-dependently decreased step-through latency, indicating an amnesic effect of the
drug by itself. Interestingly, pre-test microinjection of a higher dose of MDMA into the CA1 regions significantly
improved ACPA-inducedmemory impairment. Moreover, pre-test intra-CA1microinjection of a selective NMDA
receptor antagonist, D-AP5 (1 and 2 μg/rat) inhibited the reversal effect of MDMA on the impairment of memory
retrieval induced byACPA. Pre-test intra-CA1microinjection of the samedoses of D-AP5 hadnoeffect onmemory
retrieval alone. These findings suggest that ACPA or MDMA consumption can induce memory retrieval impair-
ment, while their co-administration improves this amnesic effect through interacting with hippocampal
glutamatergic-NMDA receptor mechanism. Thus, it seems that the tendency to abuse cannabis with ecstasy
may be for avoiding cognitive dysfunction.
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1. Introduction

Patterns of polydrug use among young people are becoming
increasingly alarming (Sala and Braida, 2005). Among poly-drug users,
co-abuse of cannabis with drugs such as 3,4-methylenedioxy-
methamphetamine (MDMA or ecstasy) or cocaine is very common
(Aberg et al., 2007; Schulz, 2011). A great deal of previous research

indicated that various factors may be the reasons of co-abuse of canna-
bis and MDMA. For example, cannabis consumption has been reported
to decrease MDMA-induced anhedonia, depression (Parrott, 2000;
Parrott et al., 2004), somatic symptoms, aggressive behaviors (Milani
et al., 2005) and acute hyperthermia (Morley et al., 2004). On the
other hand, exposure to polydrug use has been shown to cause an addi-
tive dopamine release in the nucleus accumbens (Tizabi et al., 2007),
which may be an important reason for the tendency toward the co-
abuse of the drugs. The mesolimbic dopaminergic reward system,
which is the main target of abused drugs, originates from ventral teg-
mental area (VTA) and projects to the nucleus accumbens (Nac), the
hippocampus and the amygdala (for review see Clay et al., 2008). A
large body of evidence shows that the hippocampus plays a critical
role in many aspects of the addictive processes (Eisch and Harburg,
2006) and drug-induced cognitive dysfunction may be related to the
alterations in adult hippocampal neurogenesis (for a review, see
Venkatesan et al., 2007).

Cannabis is the most prevalent drug of abuse that exerts its effects
via cannabinoid CB1 and CB2 receptors which are members of the
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Abbreviations: ACPA, Arachidonylcyclopropylamide; ANOVA, Analysis of variance;
CA1, cornus ammonis; CB1, Cannabinoid receptor type 1; CB2, Cannabinoid receptor
type 2; CP-55,940, (−)-cis-3-[2-Hydroxy-4-(1,1-dimethylheptyl)phenyl]-trans-4-(3-
hydroxypropyl)cyclohexanol; D-AP5, D-(−)-2-amino-5-phosphonopentanoic acid;
Δ9–THC, Delta9-tetrahydrocannabinol; GABA, gamma-aminobutyric acid; GTP,
Guanosine triphosphate; LTP, long-term potentiation; MDMA, 3, 4-methylenedioxy-N-
methylamphetamine; Nac, Nucleus accumbens; NMDA, N-methyl-D-aspartic acid; SEM,
standard error of mean; VTA, Ventral tegmental area; WIN 55,212-2, WIN55,212-2 mesy-
late; 5-HT, 5-Hydroxytryptamine.
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