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            Abstract
The mechanisms involved in the pathogenesis of epilepsy, a chronic neurological disorder that affects approximately one percent of the world population, are not well understood1,2,3. Using a mouse model of epilepsy, we show that seizures induce elevated expression of vascular cell adhesion molecules and enhanced leukocyte rolling and arrest in brain vessels mediated by the leukocyte mucin P-selectin glycoprotein ligand-1 (PSGL-1, encoded by Selplg) and leukocyte integrins Î±4Î²1 and Î±LÎ²2. Inhibition of leukocyte-vascular interactions, either with blocking antibodies or by genetically interfering with PSGL-1 function in mice, markedly reduced seizures. Treatment with blocking antibodies after acute seizures prevented the development of epilepsy. Neutrophil depletion also inhibited acute seizure induction and chronic spontaneous recurrent seizures. Blood-brain barrier (BBB) leakage, which is known to enhance neuronal excitability, was induced by acute seizure activity but was prevented by blockade of leukocyte-vascular adhesion, suggesting a pathogenetic link between leukocyte-vascular interactions, BBB damage and seizure generation. Consistent with the potential leukocyte involvement in epilepsy in humans, leukocytes were more abundant in brains of individuals with epilepsy than in controls. Our results suggest leukocyte-endothelial interaction as a potential target for the prevention and treatment of epilepsy.
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                    Figure 1: Î±4 integrin, VCAM-1 and PSGL-1 dependence of PMN and TH1 cell interactions with brain endothelium after status epilepticus.[image: ]


Figure 2: Effect of blockade or deficiency in leukocyte adhesion mechanisms on convulsions and seizures.[image: ]


Figure 3: Effect of blockade or deficiency in leukocyte adhesion mechanisms on CNS structure and neuronal density.[image: ]


Figure 4: Inhibition or deficiency of leukocyte adhesion pathways maintains the integrity of the BBB.[image: ]
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