Fingolimod reverses scopolamine-induced spatial memory loss
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Introduction. Cognitive decline is a hallmark of dementia, and muscarinic antagonism in rodents provides a model of spatial memory impairment. Fingolimod (FTY720), an approved therapy for multiple sclerosis that modulates the sphingosine 1-phosphate pathway, promotes neuroprotection and may counteract scopolamine-induced deficits by enhancing synaptic plasticity and cellular survival.
Aims. Assess whether fingolimod could revert scopolamine-induced spatial memory impairments.

Methods. Spatial memory was tested in the Barnes Maze with groups of at least 10 rats. Animals underwent habituation, acquisition (four trials/day for four days, 15-min inter-trial intervals, max 3 min per trial), and a probe trial (3 min free exploration). Treatments were daily doses of fingolimod (0.5, 1, 3 mg/kg) given 1 h before testing, plus a single scopolamine dose (2 mg/kg) 30 min before the probe. Acquisition measured speed, latency, and distance; probe measured time in each quadrant.

Results. The scopolamine treated group (SCOP) spent less time in the target quadrant compared to vehicle group (VEH) (51.03±3.21 s, n=14 vs 88.64±6.79 s, n=12, ****p≤0.0001), confirming memory impairment. This deficit was reversed by fingolimod at 3 mg/kg (FTY3mg/kg) (82.02±6.20 s, n=12, ***p≤0.001). SCOP animals distributed their time evenly across quadrants, while fingolimod-treated groups showed a preference for the target quadrant, with SCOP+FTY3mg/kg displaying the strongest effect (p≤0.0001). Fingolimod at 3 mg/kg also reduced speed during acquisition compared to controls (p=0.02).

Discussion. Fingolimod mitigated scopolamine-induced spatial memory deficits through modulation of the sphingosine 1-phosphate pathway, enhancing synaptic plasticity and cellular survival. In this way, fingolimod acts as a palliative mechanism, counterbalancing the functional impairment caused by scopolamine.
