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Introduction: The peptide nociceptin/orphanin FQ (N/OFQ) and its receptor (NOP) are largely implicated in the modulation 
of emotional states. In particular pharmacological and genetic studies demonstrated that blockage of the N/OFQ signaling 
elicits antidepressant-like effects. This study aims to investigate if activation or blockage of NOP receptor signaling affects stress 
coping responses in mice.

Materials and methods: CD-1and Swiss mice as well as NOP(-/-) and NOP(+/+) mice were used. The NOP agonists Ro 
65-6570 (0.01-1mg/kg) and MCOPPB (0.1-10 mg/kg), the NOP antagonist SB-612111(1-10 mg/kg) and the tricyclic 
antidepressant nortriptyline (20 mg/kg) were given i.p.. Two mouse models of acute stress were employed: forced swimming 
stress (FSS) and inescapable electric footshocks (IEF). The FSS consisted of a 2day trial with an habituation session on day 
1(15min) and a test session on day 2(5min) whereas the IEF  model consists of 2consecutive sessions of inescapable electric 
footshocks (induction sessions) followed by a escapable footshock session during day 3(screening session). Mice were defined 
‘helpless’ when they failed to escape for 20 or more times (out of 30 trials) during the screening session. 

Results: Pretreatment with the NOP agonists Ro 65-6570 and MCOPPB significantly increased expression of the helpless 
behavior in the IEF task and increased immobile time in the FSS. By contrast, the NOP antagonist SB-612111reduced the 
percentage of helpless mice and decreased immobility time in FSS. NOP(-/-) mice did not become helpless in the IEF task 
and displayed a decreased immobility time in the FSS compared to NOP(+/+) mice. Pretreatment with Nortriptyline neither 
changed the percentage of helpless mice nor affected the immobilite time in FSS. 

Discussion and conclusions: These findings indicate that NOP receptor signaling is tonically active during exposure to acute 
stress, thus playing a crucial role in the development of stress-induced depressive-like states. In this scenario, the exogenous 
administration of NOP agonists facilitated stress-induced behaviors, while treatment with a NOP antagonist and the genetic 
blockage of NOP receptor signaling efficiently counteracted this phenomenon. These findings suggest that NOP antagonists 
may work as innovative antidepressant drugs able to prevent the development of depressive episodes in vulnerable patients 
subjected to stressful life events.


