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Abstract:

Progressive neurodegeneration often occurs due to prolonged and/or repetitive seizure activity. Ictal neurodegenera-
tion has traditionally been viewed as a consequence of glutamate-induced excitotoxicity, resulting from calcium
overload that activates pro-apoptotic molecular cascades. Ischemia, however, activates the same pro-apoptotic path-
ways as excitotoxicity. Abnormal capillary vasospasms during ictal periods, therefore, could contribute to apoptotic
ictal neurodegeneration. Here we test the role of ictal pericytic-capillary vasospasms—sudden vascular constrictions
that reduce blood flow—as a contributor to hippocampal neurodegeneration. We use a novel imaging technique to
visualize spontaneous cerebral capillary vasospasms in vivo. In fact, the contribution of capillary vasospasm-driven
hypoxia versus excitotoxicity has never before been assessed in any neurodegenerative disease model. We show nor-
mal and abnormal ictal hippocampal vasoconstrictions in vivo, in awake animals, driven by pericytes, with 54% of
neurodegeneration in epilepsy driven by abnormal blood flow. We find that vascular ictal neurodegeneration is re-
versible through oral administration of blood flow regulating drugs.

Biography:

Stephen Macknik received his PhD at Harvard University in the laboratory of Prof Margaret Livingstone. He was
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