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Background: Previous studies have shown that reduced expression of the serotonin transporter (SERT) promotes higher 
cocaine intake in rats. The aim of our study was to evaluate whether changes in the glutamate synapse could contribute, at 
least in part, to such higher intake. Accordingly, we focused our attention on the infralimbic (IL) region of the medial prefrontal 
cortex, a brain region involved in reward mechanisms. 

Methods: Rats lacking the serotonin transporter SERT-/- rats were generated by induced mutagenesis and outcrossed with 
commercially available Wistar rats for at least ten generations. Animals were subjected to cocaine self-administration through 
jugular vein catheters. Male SERT-/- rats were allowed to either Short Access (ShA, 1 hour/day) or long access (LgA, 6 hours/day) 
to 15 consecutive sessions of cocaine self-administration to model hedonic- versus compulsive-like cocaine taking. Twenty hours 
following the last cocaine self-administration session, rats were sacrificed by decapitation and brains immediately collected. 
Then, the IL was punched (+2.92 mm - +3.72 mm relative to Bregma). We extracted the total protein content of the IL to 
investigate the glutamate synapse by means of western blot technique.

Results: SERT-/- rats showed increased cocaine intake after both ShA and LgA. In cocaine-naïve animals, SERT removal led 
to reduced baseline expression levels of all the glutamatergic markers investigated: the glutamate transporter GLT-1, the 
N-methyl-D-aspartate (GluN1, GluN2A and GluN2B) and α-amino-3-hydroxy-5-methyl-4-isoxazoleproprionic acid (GluA1 
and GluA2) receptor subunits, as well as their scaffolding proteins SAP102 and SAP97. In the IL of wild-type and SERT-/- rats 
exposed to LgA, we found a reduction of the levels of all these markers involved in the glutamatergic transmission, whereas in 
the IL of SERT-/- rats exposed to ShA paradigm we found a prominent increase of the levels of these proteins.

Conclusions: Overall, we found that the glutamate synapse is altered by the lack of the SERT suggesting a role of serotonin 
in the modulation of glutamate transmission in this brain region. Also, the removal of SERT has differentially influenced the 
response to both short access- and long-access cocaine. These results strengthen the role of serotonin in the action of cocaine.
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