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Introduction: Drug-induced state-dependent memory (SDM) may increase the risk of polydrug abuse to improve
cognitive deficiency. Brain regions associated with memory formation through different neurotransmitter systems and
signaling receptor pathways regulate reward-related memory, which is necessary for developing drug dependence and
tolerance. The present study aimed to investigate the involvement of the monoacylglycerol lipase (MAGL) of the
dentate gyrus (DG) as an important enzyme of the endocannabinoid system in cross-state-dependent memory between
morphine and nicotine.

Methods and Materials: Based on bioinformatics analysis and verification of the MAGL gene, miRNA137 was
chosen to target the DG expression levels of MAGL. Adult male Wistar rats (200-230 g) were anaesthetized with an
intraperitoneal injection of the ketamine-xylazine mixture and then bilaterally cannulated in the DG by stereotaxic
surgery. To measure memory retrieval, each animal was trained and tested in a step-through type of passive avoidance
task. After hippocampal dissection, the expression levels of mMIRNA137 and MAGL were measured by real-time PCR
technique.

Results: Our results showed that the impairing effect of post-training administration of morphine was improved
by pre-test administration of nicotine, suggesting a cross SDM between the drugs. Interestingly, the chronic DG
microinjection of lentiviral particles containing miR137, five times during 14 days after surgery, potentiated the
response of an ineffective dose of morphine to induce amnesia. This response was improved by nicotine. The DG
overexpression of miR137 decreased the MAGL gene expression that encodes the MAGL enzyme to increase the
endocannabinoids.

Conclusion: Taken together, it can be concluded that the DG MAGL function can be regulated by miRNA137 to
control the expression levels of endocannabinoids. Moreover, the DG activation of the endocannabinoid system
potentiated the amnesic effect of morphine which could be improved by nicotine administration to induce cross-drug-
induced SDM.
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