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Elucidation of novel drug dependent control mechanism focused on
cytokine-chemokine network
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In this study, we aimed to elucidate the molecular mechanism of drug
dependence based on neuroinflammation in the brain reward system. We found that inflammatory
chemokines (CCL7 and CCL2) were markedly upregulated in the prefrontal cortex after methamphetamine
administration. Using pharmacological behavioral experiments, methamphetamine-induced addiction was
attenuated by the antagonists of CCR2, a receptor that binds both CCL7 and CCL2. Furthermore, by
histochemical analysis, chemokine receptor antagonist suppressed the activation of dopamine neurons
by methamphetamine in the ventral tegmental area (the basis of the reward circuit). In conclusion,
we demonstrate that the enhancement of brain reward system via chemokine signaling plays a crucial

role in drug dependence on methamphetamine, and novel treatments targeting this machinery may be
effective for drug addiction.

methamphetamine chemokine place preference dopamine receptor prefrontal cortex ventral
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