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BASIC PHARMACOLOGICAL STUDY OF THE ANTIDEPRESSANT AND
SMOKING-CESSATION AID OF BUPROPION
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'Department of Psychiatry, The Jikei University School of Medicine
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Recent research has shown a relationship between smoking and depression. Bupropion is a
norepinephrine-dopamine reuptake inhibitor that has been used as an antidepressant and as a smoking—
cessation aid. To understand how bupropion works as a smoking—cessation aid, in the present study we
examined with microdialysis its effects on extracellular monoamine levels in the brains of freely moving rats
and its effects on nicotine-induced dopamine release. Orally administered bupropion significantly increased
extracellular dopamine levels in the prefrontal cortex and nucleus accumbens. These results suggest that the
antidepressant effects of bupropion involve enhancing dopamine release in the prefrontal cortex and nucleus
accumbens. Local perfusion of nicotine, via a microdialysis probe, to the nucleus accumbens markedly
increased extracellular dopamine levels. Preadministration of a low bupropion dose inhibited nicotine’s effect
in the nucleus accumbens but did not affect extracellular dopamine levels. Bupropion might inhibit nicotine
from increasing extracellular dopamine levels in the nucleus accumbens by blocking @332 nicotinic receptor
function, and its inhibition of nicotine-induced dopamine release in the nucleus accumbens might be involved
in the treatment of nicotine dependency. Our data suggest that the reward system is involved in nicotine
dependence. Bupropion might inhibit the pleasant and euphoric feelings induced by nicotine and, by
increasing dopamine levels, might enhance the reward system. Bupropion might alleviate nicotine craving
and successfully lead to the cessation of cigarette smoking. (Tokyo Jikeikai Medical Journal 2017;132:13-20)

Key words : bupropion, nicotine, microdialysis, dopamine, antidepressant effects, smoking cessation aid, prefrontal cortex,
nucleus accumbens
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Fig.1. Effect of bupropion on extracellular DA (A) and 5-HT (B)
level in the left medial prefrontal cortex of rat. Data are
means +S.E.M. of 4-5 rats per group and expressed as a
percentage of basal values. * p<0.05 vs. vehicle (distilled
water) group by Dunnett’s test.
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Effect of bupropion on extracellular DA (A) and 5-HT
(B) level in the left nucleus accumbens of rat. Data are
means = S.E.M. of 4-5 rats per group and expressed as a
percentage of basal values. * p<0.05 vs. vehicle (distilled
water) group by Dunnett’s test.
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Fig.3. Effect of bupropion on extracellular DA level after

nicotine perfusion in the left nucleus accumbens of
rat. Data are means+S.E.M. of 4-6 rats per group and
expressed as a percentage of basal values (Before nicotine
perfusion).* p<0.05 vs. vehicle (distilled water) group by
Welch's t-test.
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