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Functional connectivity of chronic cocaine use relative to a baseline reveals progressive neuroadaptations in neocortical, striatal and limbic networks
Orsini, C.A., Colon-Perez, L.M., Heshmati, S.C., Setlow, B., Febo, M. (UF Psychiatry)
Introduction: Brain imaging studies indicate that chronic cocaine users have altered functional connectivity between prefrontal cortical, thalamic, striatal, and limbic regions; however, the use of cross-sectional designs in these studies preclude measuring baseline brain activity prior to cocaine use. Animal studies can circumvent this limitation by comparing functional connectivity between baseline and various time points after chronic cocaine use.
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Experimental: In the present study, adult male Long-Evans rats were trained to self-administer cocaine intravenously for 6-hour daily sessions over 14 consecutive days. Two additional groups serving as controls underwent sucrose self-administration or exposure to the test chambers alone. Functional magnetic resonance imaging was conducted before self-administration and after 1 and 14 days of abstinence (1d and 14d Abs).
Results and Discussion: At 1d Abs from cocaine or sucrose, we observed increased functional connectivity between brain areas involved in reward seeking, autonomic, and affective processing such as amygdala, hypothalamus, striatum and insular and orbital cortices. Reductions in functional connectivity after 1d Abs from cocaine were evident in brain regions involved in learning and memory, such as hippocampus, temporal and parietal cortices and thalamus. At 14d Abs from cocaine or sucrose, reductions in functional connectivity were measured between amygdala, striatum, and hypothalamus.
Conclusions: The results suggest that changes in connectivity observed at 1d or 14d Abs reflects differential involvement of cognitive and emotional networks across stages of abstinence from chronic cocaine use. The study also emphasizes the importance of including baseline measures in longitudinal functional neuroimaging designs seeking to assess functional connectivity with chronic cocaine.
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Figure 1. Three-dimensional functional connectivity maps of the rat brain illustrating significant effects of sucrose or cocaine self-administration (SA) and abstinence (Abs). A) Chamber exposure controls showed no change at 1d Abs and an increase in cortical functional connectivity at 14d Abs. B) Sucrose SA rats largely showed increased connectivity in subcortical areas at 1d Abs. C) Cocaine SA rats showed increased functional connectivity in subcortical areas, including thalamic, hypothalamic, and forebrain regions at 1d Abs, whereas decreases were observed at 14d Abs. All maps are composites of n = 5-8 rats and are set at a correlation threshold (edge weight) value of 0.3. Spheres represent node strength and line thicknesses represent edge weights.























