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ABSTRACT

The action of ethanol in the central nervous system (CNS), concretely in the dopamine
(DA) mesolimbic system, is a complex phenomenon and the participation of ethanol-
derived compounds, such acetaldehyde and its derivatives is still a matter of debate. Since
1970, Salsolinol, a condensation product from DA and acetaldehyde, has been proposed
to mediate the ethanol psychoactive effects. During the last ten years we have
investigated the behavioural and neurochemical consequences derived from Salsolinol
administration in the mesolimbic DA system, and its mechanism of action. Our data show
that Salsolinol activates DA neurons located in the ventral tegmental area (VTA), leading
to an increase of accumbal DA and consequently inducing DA related behaviours.
Noteworthy, these Salsolinol derived effects are similar to those observed with ethanol but
at lower doses, supporting that Salsolinol derived from ethanol metabolism may play a role
in the rewarding effects of ethanol. Our data also confirmed that the blockade of the Mu
opioid receptors (MORs) in the VTA impaired all salsolinol derived effects, uncovering its
mechanism of action. Finally, we designed a therapeutic strategy based on impairing
Salsolinol formation by sequestering acetaldehyde with DPenicillamine.

The treatment with D-Penicillamine not only prevented the alcohol relapse-like drinking in
a preclinical model, but also increased the ability of naltrexone to prevent this behaviour.
All together these data revealed the crucial role of MORs in alcohol addiction. Therefore,
events that impact on opioid signalling may impact reward processes and consequently
addiction to opioids but also to alcohol. Indeed, we have published that inflammatory pain
desensitizes MORs in the mesolimbic pathway altering DA signalling and affecting the
motivated behaviour of the rats. These changes impacted the heroin self-administration
pattern, increasing it when very high doses are available. Based on these data, we
designed a preclinical experiment combining an inflammatory pain rat model with an
alcohol relapse model. Our data show that pain increases the vulnerability to relapse in
females having no effect in male rats. All these data together with recent published data
strongly supports the important role of the opioid system in alcohol addiction and also
highlights the importance increasing our knowledge in this topic to better design new
therapeutic approaches.
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