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Introduction: Adolescent substance abuse is a growing concern of modern societies which causes a significant
socio-economic burden on public health. The higher significance of this issue is based on the evidence indicating
higher vulnerability of adolescent brains versus adults to the detrimental effects of psychoactive substances. During
adolescence, brain circuits undergo developmental changes mediating specific behaviors such as novelty-seeking and
risk-taking. Nowadays, tobacco smoking is one of the most popular habits among adolescents which could result in
nicotine dependence at this early age. In the present study, the main objective was to reveal whether adolescent
nicotine exposure, followed by a period of cessation, could affect the processes of learning and memory in future life.
Moreover, we aimed to reveal whether the administration of omega-3 fatty acids could prevent nicotine withdrawal
complications.

Methods and Materials: Male Wistar rats were used as the experimental subjects. Morris water maze and passive
avoidance test were done and the hippocampal levels/activity of oxidative stress markers, inflammatory indices, brain-
derived neurotrophic factor, amyloid-p, and acetylcholinesterase were measured.

Results: We found that nicotine withdrawal during adolescence results in learning and memory impairment later
in life by disturbing various biochemical markers within the hippocampal tissues. In addition, it was observed that co-
administration of nicotine with omega-3 fatty acids significantly prevents nicotine-induced adverse effects through
restoration of the mentioned biochemical changes.

Conclusion: Our findings suggest the administration of omega-3 supplementation as a safe and effective
therapeutic option for treating cognitive complications associated with nicotine abstinence.
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