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Abstract

Background and objectives : Methamphetamine (METH) is one of the most common illegal drugs in
today’s society. METH abuse is a global concern because its chronic abuse is associated with
neurologic and psychiatric disorders. These disorders could result from methamphetamine-induced
neurotoxicity. Several studies have been reported that the endocannabinoid system (ECBs) has
neuroprotective effects in the brain. These studies have also suggested that the neuroprotective
effects of ECBs can be mediated through the cannabinoid CB1 receptors (CB1Rs). Even though
interactions between CB1Rs and METH have been shown, role of these receptors in METH-
neurotoxicity have notbeen fully identified. Curent study designed to investigate the neuroprotective
effects of the ECBs and the involvement of CB1Rs in these effects. Human neuroimaging studies
have shown that the cerebellum is a potential region for the drugs abuse-neurotoxicity. These studies
have also shown structural alterations in the cerebellum of drug abusers. Nevertheless, few studies
have assayed the alterations induced by METH in this region. Thus, we conducted behavioral,
electrophysiological, and molecular studies to evaluate functional interactions between METH and
the cannabinoid CB1 receptors.

Methods:: In this study, we conducted a conditioned place preference (CPP) paradigm to assess the
effect of CBIRs agonist (WIN)/antagonist (SR) in the disruption of memories associated with
METH. Memory retrieval and anxiety parameters were examined using passive avoidance and
elevated plus maze (EPM) procedures. Locomotor activity, motor coordination, and muscle strength
investigated using open field, rota-rod, and wire grip tasks. The effect of CB1Rs on METH-induced

electrophysiological changes in cerebellum purkinje neurons were investigated by whole-cell patch



clamp recordings. The level of BDNF protein expression was determined through western blot
analysis. METH (5 mg/kg/day), SR (10 mg/kg/day) and WIN (3 mg/kg/day) were given
intraperitoneally for 3 days.

Results : Our results in CPP showed that the METH induces a significant rewarding effect and WIN
decreased this effect. The METH-treated rats exhibited a significant increase in anxiety behaviors in
the EPM test. The results obtained in passive avoidance indicated that METH impaired memory
retrieval and pretreatment with SR restored METH-memory deficit. The open field test showed that
motor activity and anxiety-related behaviors increased in the METH -treated rats and SR attenuated
anxiety-related behaviors induced by METH. Our findings in the wire grip and rota-rod protocols
reported reduction of motor coordination and muscle strength METH -treated rats and neither WIN
nor SR had any effect on impairments induced by METH. Electrophysiological study revealed that
METH increased the action potential width at half-width, ISIs), fist spike latency (FSL, and
decreased the rebound action potential and spontaneous firing frequency. METH combined with
WIN/SR restored some of these alterations. BDNF protein expresion, as determined by western blot

analysis, demonstrated that there were no changes in the cerebellum BDNF level.

Conclusion : In summary, our findings provide further insights into the modulatory role of the ECBs
system in METH-induced neurologic changes, which can be used in the development of therapeutic
interventions for METH dependence.

Key words: Methamphetamine, Endocannabinoids, Cerebellum, Brain-derived neurotrophic

factor, Cannabinoid receptor agonists, Cannabinoid receptor antagonists
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