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Overactivation of inflammatory cytokine and dysfunction of neurotrophic system have been associated with the progression 
of heroin dependence. Both memantine and dextromethorphan (DM) belong to non-competitive NMDA receptor 

antagonist, but low dose memantine/DM might possess anti-inflammatory and neurotrophic effects that are mechanistically 
remote from an NMDA receptor. A randomized, double-blind, placebo-controlled 12-week study was conducted. Heroin 
dependence patients undergoing regular methadone maintenance therapy were randomly assigned to a group: Memantine (5 
mg/day), DM (60~120 mg/day) or Placebo. Inflammatory markers and neurotrophic factors including plasma TNF-α, CRP, 
IL-6, IL-8, TGF-β1, and BDNF levels were examined during weeks 0, 1, 4, 8, and 12. After treatment, significantly inhibition 
of tolerance to methadone was found in both in patients received memantine/DM compared to the placebo group; decreased 
methadone required dose was found in patients received memantine compared to the placebo group. In addition, significantly 
reduced plasma tumor necrosis factor-α (TNF-α) was found in both in patients received memantine/DM compared to the 
placebo group while increased TGF-β1 was found only in the memantine group. Significantly increased BDNF level was 
only detected in patients received DM compared to the placebo group. We suggest that low-dose memantine/DM might be 
a feasible adjuvant therapy for attenuating inflammation, providing neuroprotection, and inhibiting methadone tolerance in 
heroin dependent.
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