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Addictions to drugs and behaviors have become major social problems, but their neural mechanisms remain
unclear. Although the medial prefrontal cortex (mPFC) has been reported to be involved in cocaine addiction, it
remains unknown whether excitatory and inhibitory mPFC neurons are causally related to the formation and
retrieval of cocaine-associated memories. We, firstly, investigated this issue using chemogenetic technology
combined with a cocaine-induced conditioned place preference (CPP) paradigm. Chemogenetic suppression
of mPFC pyramidal, but not GABAergic, neurons significantly attenuated both the acquisition and expression
of cocaine CPP, suggesting that activation of mPFC glutamatergic neurons mediates the formation and
retrieval of cocaine-associated memories.

Rodents have strong motivation to rotate running wheels (RWs), which might reflect addictive behaviors.
We, secondly, used RW rotation as a model of behavioral addiction, and investigated changes of neuronal
activity in the brain reward circuitry associated with motivation for wheel running in mice. Exposure to RWs
increased the number of c-Fos (a neuronal activity marker)-positive cells in the mPFC, nucleus accumbens
(NAc), striatum (Str), and lateral septum (LS) in an experience-dependent manner. Overnight access to RWs
exhibited high and low rotation numbers at the start and end of the session, respectively. Consistent with these
changes, c-Fos-positive cell numbers in the mPFC, NAc, Str, and LS at the start of the session was higher than
those at the end of the session, suggesting the involvement of these brain regions in the motivation for RW
rotations.

These findings suggest that the mPFC plays a critical role in cocaine addiction and that the brain reward

circuitry may be crucial for the development of behavioral addiction.
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