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A growing body of evidence suggests that synaptic plasticity is involved in addictive behaviour and
nicotine dependence (ND). Neurotrophic factors, such as neurotrophin 3 (NT3) play a key role in
modulating neuronal plasticity. Therefore, an association between nicotine, smoking and neurotrophic
factors has been suggested. However, the role of NT3 in ND has not been thoroughly investigated in
humans so far.

We investigated the influence of chronic (long-term smoking) and acute nicotine administration on the
plasma level of NT3. We measured plasma NT3 levels at baseline and then 15 and 45 minutes after
nicotine or placebo administration using an enzyme-linked-immunoabsorbent-assay (ELISA). Smokers
showed higher NT3 level than non-smokers at baseline. Interestingly, 15 minutes after acute nicotine
injection, plasma level of NT3 in both smokers and non-smokers decreased significantly and went back to
baseline levels after 30 minutes. We found that plasma nicotine and NT3 levels were positively correlated
in smokers at baseline.

There is a direct interaction of nicotine with NT3, which is different in acute and chronic exposure.
Interestingly, the concentration of NT3 is correlated and up-regulated in smokers. We propose that
neuroplasticity, which plays a role in addictive behaviour such as smoking or nicotine dependence (ND)
might be mediated by these interactions of nicotine and NT3. We speculate that these might even play a
part in the so called “self-medicating” with cigarettes that is often seen in patients with certain mental
disorders.
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