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Introduction. Polymorphisms in the FKBP5 gene increase the vulnerability to psychiatric and substance use disorders. This seems to be mediated mainly by increased expression of the gene, which codes for the protein FKBP51, which can short-circuit normal feedback regulatory mechanisms. This protein is a critical regulator of steroid receptor signalling and FKBP51 antagonism has been found to reduce stress responses and relapse to alcohol and cocaine seeking in animal models. Since physiological and emotional stress and negative emotion can exacerbate opioid seeking, we are testing SAFit2, a highly selective FKBP51 antagonist, in several rodent models of fentanyl seeking as well as models that combine mild traumatic brain injury (mTBI) and chronic fentanyl administration on subsequent opioid seeking.
Aims. The goal of these studies is to assess whether inhibiting FKBP5 signalling with SAFit2 reduces fentanyl seeking and withdrawal along with concomitant emotional symptoms of stress and drug withdrawal.
Methods. In the first study, male and female C57Bl6 mice are exposed to mTBI or sham condition three times using a well validated blast overpressure method, followed by chronic fentanyl administered by minipump for four weeks. Four weeks later, emotional and oral fentanyl seeking is measured during treatment with SAFit2 or vehicle. In the second study, operant self-administration of oral fentanyl is used in rats to assess the impact of SAFit2 on several parameters of fentanyl taking and seeking. 
Results. Repeated swim stress or mTBI increases FKBP5 expression in multiple brain regions. SAFit2 reduces the negative emotional state associated with repeated stress. Oral fentanyl self-administration strategies are a reliable and accessible model for investigating opioid seeking; these methods work well in both mice and rats using operant and two-bottle choice methods. The results of SAFit2 administration on fentanyl seeking after repeated mTBI and chronic noncontingent fentanyl as well as its effects on operant self-administration of oral fentanyl will be presented. 
Discussion. Inhibition of FKBP5 signalling is an important new strategy for blunting the impacts of stress on drug seeking and has been shown to reduce relapse to seeking of alcohol, cocaine, and now opioids. Future development of FKBP5 antagonists is a promising new approach to the treatment of chronic stress disorders and may also lead to lower risks of substance abuse as well.
