Compulsive-Like Sufentanil Vapor Self-Administration in Rats.

Abstract

Opioid misuse is at historically high levels in the United States, with inhalation (ie, smoking and vaping) being
one of the most common routes of consumption. We developed and validated a novel preclinical model of
opioid self-administration by inhalation that does not require surgery and reliably produces somatic and
motivational signs of dependence. Rats were trained to perform an operant response (nosepoke) to receive 10's
of vaporized sufentanil, a potent opioid, in 2 h daily sessions. Rats readily and concentration-dependently self-
administered vaporized sufentanil. Rats exhibited a significant increase in responding for sufentanil when given
the preferential p-opioid receptor inverse agonist naloxone, suggesting the participation of p-opioid receptors in
the reinforcing properties of sufentanil vapor. Serum sufentanil concentrations significantly correlated with the
number of sufentanil vapor deliveries. Rats that were given long access (LgA; 12 h/day) but not short access
(ShA; 1 h/day) to vaporized sufentanil escalated their drug intake over time and exhibited both naloxone-
precipitated somatic signs of opioid withdrawal and spontaneous withdrawal-induced mechanical
hypersensitivity. After 6 months of forced drug abstinence, LgA rats returned to pre-escalation baseline levels
of responding for sufentanil and mechanical sensitivity. Upon subsequent re-escalation (ie, after the return to
extended access to sufentanil vapor), LgA rats again developed naloxone-precipitated somatic signs of
withdrawal and spontaneous withdrawal-induced mechanical hypersensitivity. These findings demonstrate that
the operant sufentanil vapor self-administration model has both face and construct validity and therefore will be
useful for investigating the neurobiological basis of opioid addiction.



