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Introduction: Cigarette smoking continues to be a significant cause of preventable disease, premature death, and
disability in the United States and many other nations. Nicotine dependence is a major factor that drives continued
tobacco use. Several factors can impact the rewarding effects of nicotine in the brain's mesolimbic system. Exposure
to chronic stress plays an important role in the seeking and relapse behavior associated with addiction. Additionally,
the beneficial effects of regular physical exercise on preventing substance use disorders is well established in the
literature.

Methods and Materials: In our study, we used the conditioned place preference (CPP) paradigm in mice to
investigate the effects of chronic exercise on preference for nicotine under the condition of chronic stress. Twenty-
eight mice weighing between 20 and 35 g received daily injections of nicotine (0.2 mg/kg; s.c) during the conditioning
phase. The animals performed daily treadmill exercise for 21 days (1 hour a day) and were kept under chronic restraint
stress (2h/day) for the same period of time.

Results: During the five-day CPP test, we found that the stress experienced by the mice significantly reduced their
CPP scores compared to the controls, but chronic exercise mitigated the stress-reducing effect. Additionally, the stress
increased their anxiety-like behavior in the open field test (OFT) and elevated plus maze (EPM). Furthermore, we
found that stress increased the level of malondialdehyde (MDA) in the mice's serum and hippocampus, and that the
increase in anxiety-like behavior and MDA levels due to stress was blocked by the pre-treatment with regular exercise.

Conclusion: These findings support the idea that regular physical exercise may reduce the negative effects of
chronic stress on reward related learning and anxiety-like behavior.
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