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Introduction. Methamphetamine (MeAM) is one of the most abused drugs in Taiwan that cause serious substance use disorders. Psychologists use extinction-like exposure therapy to help people overcome drug seeking behavior. However, there is still a high rate of reinstatement after abstinence. 
Aims. In the present study, we used conditioned place preference (CPP) as a rewarding model to investigate the neural circuits responsible for extinction and reinstatement of MeAM-associated memory.
Methods. The mice were administered with MeAM for 5 days to induce CPP. Then, they were given saline in the MeAM-paired chamber for 6 days (extinction training). On following day, they were injected a low dose of MeAM for priming-induced reinstatement. Chemogenetic manipulations were used to selective activation or inhibition of neural circuits. 
Results. Repetitive chemogenetic inhibition of the basolateral amygdala (BLA)-nucleus accumbens core (NAc core) pathway resulted in extinction-like reduction of the MeAM-related memory that can be reinstated by MeAM priming. Conversely, activation of this circuit after extinction training failed to recall the original MeAM memory. Anisomycin (Ani) was infused into NAc core after extinction training and re-test next day revealed that extinction of MeAM memory was blocked in Ani-treated group. hM4Di-mediated inhibition of intralimbic cortex (IL)-NAc core suppressed reinstatement whereas inhibition of prelimbic cortex (PL)-NAc core had no effects on reinstatement.
Discussion. These results suggest the engram of MeAM CPP memory may reside in the NAc core and inhibition of IL-NAc core pathway suppresses reinstatement of MeAM CPP memory.
