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Introduction: Schizophrenia is a complex and severe psychiatric disorder that affects 1% of the world population. It is 
characterized by positive, negative and cognitive symptoms, which include hallucinations, lack of motivation and cognitive 
impairment. While antipsychotic drugs, most of which are antagonists at dopaminergic/serotoninergic receptors, are the 
mainstream of schizophrenia treatment, there is an urgent need of for drugs with novel mechanisms of action that may be 
more effective on negative traits and cognitive deterioration, which represent a major clinical unmet need.  In this regard, the 
molecule SEP-363856was developed through a mechanism-independent approach using the in vivo phenotypic SmartCube® 
platform. SEP-363856was optimized for antipsychotic activity and it is characterized for not binding D2or other dopaminergic 
receptors. Indeed, it acts as an agonist at 5-HT1A and trace amine-associated (TAAR1) receptors. The aim of the present 
study was to investigate the ability of an acute administration of SEP-363856to counteract the behavioral alterations induced 
by acute or sub-chronic exposure to phencyclidine (PCP), mimicking a condition of hypo-glutamatergic functionality in the rat.

Methods: To test whether SEP-363856was able to correct the alterations associated with reduced glutamate activity, adult 
female Lister Hooded rats were pre-treated with the drug (1, 3or 10 mg/kg, P.O.) 60 minutes before an acute injection of 
PCP (2mg/kg, i.p). Locomotor activity was monitored during the following 90 minutes before sacrifice. Conversely, to assess 
the ability of SEP-363856to counteract the cognitive impairment induced by a disrupted glutamatergic functionality, rats were 
sub-chronically treated for 7days with PCP or vehicle, followed by a 7days drug-free period. At the end of this period, PCP-
treated animals were administered SEP-363856(0.1, 1.0 & 10 mg/kg, p.o.), risperidone (used as positive control) or vehicle. 
The animals were tested in Novel Object Recognition test (NOR) (Antunes and Biala 2012) and were sacrificed at the end of 
the behavioral assessment.

Results: In the acute PCP model, we found that SEP-363856at all doses attenuated the PCP-induced hyperactivity. Acute 
PCP was associated with a significant up-regulation of activity dependent genes (Arc, Zif268, c-fos and Npas4) within the 
prefrontal cortex, an effect that was successfully prevented by the SEP-363856pre-treatment. On the other hand, sub-chronic 
administration of PCP produced a significant impairment in the NOR test, as indicated by the reduced exploration of the 
novel object. The impairment in working memory was normalized by SEP-363856at the highest dose (10 mg/kg) as well as by 
risperidone administration.

Discussion and conclusion: In summary, our data demonstrate that SEP-363856is able to counteract the behavioral and 
molecular alterations produced by acute and sub-chronic administration of PCP. Considering that different doses were effective 
in the two paradigms, SEP-363856may interfere with the function of different neurotransmitters contributing to the behavioral 
and functional alterations associated with reduced activity of glutamate NMDA receptors. Further studies will be required to 
investigate how these effects may ultimately impact on core domains that characterize schizophrenic patients.


