The synergistic effect of dextromethorphan and scopolamine on depression-like behaviours in mice
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Introduction. Depression is a state of low mood that seriously affects the quality of life, emphasizing the need for novel treatments. 
Aim. This pre-clinical study investigated the role of the cholinergic system in dextromethorphan's antidepressant effect, in relation to the cholinergic-catecholaminergic hypothesis and dextromethorphan's potential in mood and neurological disorders.

Methods. Male NMRI mice were anesthetized for cannula implantation in the cerebroventricular regions using a stereotaxic apparatus. Depression-like behaviour was assessed using the forced swimming test (FST). 
Results. Administration of scopolamine (2 and 12 µg/mouse) and dextromethorphan (60 mg/kg) reduced immobility time, indicating an antidepressant effect. A subthreshold dose of scopolamine (0.3 µg/mouse) co-administered with dextromethorphan reduced immobility time compared to dextromethorphan alone (15 and 30 mg/kg), suggesting scopolamine improves the antidepressant effect. Isobologram analysis showed a synergistic effect between dextromethorphan and scopolamine on depression-like behaviours in mice. Crossing numbers in the open-field test remained stable across groups.

 Discussion. The study suggests that dextromethorphan’s antidepressant effect is mediated by inhibiting muscarinic receptors. Combining it with scopolamine, a muscarinic inhibitor, could offer a promising treatment for depression.
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