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Introduction: Genetically selected Marchigian Sardinian alcohol preferring (msP) rats  have been selected for their high ethanol 
preference for about 18 years starting from the 13th generation of Sardinian alcohol-preferring rats (sP). Our previous works 
demonstrated that msP rats exhibit a natural preference for and an excessive alcohol consumption, potentially reflecting a 
form of self-medication. In fact, they show an anxious phenotype and depressive-like symptoms that contribute to their high 
motivation to drink ethanol. Additionally, in recent neuroimaging, microdialysis and behavioral studies we demonstrated that 
msP show increased functional physiological and behavioral response to psychostimulants. These observations suggest that 
beside the established genetic predisposition to high ethanol drinking and relapse phenotype mimicking the human alcoholic 
population, msP rats might represent also a genetic model of vulnerability to other forms of drug abuse, such as psychostimulant 
and potentially opioidergic drugs. Therefore , considering their innate overexpression of the opioid system, we set out to test 
the hypothesis that msP rats are  more vulnerable to develop heroin dependence-like behavior than their parental line Wistars. 

Materials and methods: Male msP and Wistar rats were trained to self-administer heroin (20µg/infusion) under a fixed-ratio 
1 (FR1) schedule of reinforcement until a stable baseline of responding was achieved. Furthermore, different doses of heroin 
(1, 6.7, 20 and 60µg/infusion) were tested in order to obtain a dose-effect curve. Motivation for heroin was assessed under a 
progressive ratio (PR) schedule of reinforcement using different heroin doses(1, 6.7, 20 and 60µg/infusion). Additionally, in 
order to investigate gender differences in opioid abuse vulnerability between the two different strains, female msP and Wistar 
rats were used and trained to self-administer heroin (20µg/infusion). In a’ddition we tested cue-induced reinstatement of heroin 
seeking after short (1day) and prolonged abstinence (30days) in both genders and lines. Finally, since the behavioral profile 
of msPs is thought to depend on overexpression of nociceptin opioid-like receptor (NOP) and µ-receptor (MOP), we tested the 
effect of the novel dual NOP/MOP equi-potent agonist Cebranopadol on heroin self-administration.

Results: Results showed that both male and female msP rats, self-administered significantly more heroin compared to Wistars. 
The break point for heroin reached under PR contingencies was higher in msP compared to Wistars at each heroin dose tested, 
indicating increased motivation for heroin. No difference between msP and Wistar rats was detected in the reinstatement test 
after presentation of drug-associated cues in both genders. Finally, the NOP/MOP dual agonist cebranopadol (25 and 50 µg/
kg per os) reduced self-administration of different doses of heroin (1, 7, 20 and 60µg/infusion) in the Wistars.

Discussion and conclusion: Altogether, these findings suggest that msP rats show an higher propensity to self-administer 
heroin and a higher motivation for this drug, compared to Wistars, but the two lines do not differ in relapse ratio. We also found 
that cebranopadol was effective in decreasing heroin SA in Wistar rats. Future studies are aimed to test cebranopadol on heroin 
SA in msP rats to verify that this compound has higher efficacy in the msP. 


