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Linking Hippocampal Injury to Seizure-Related Respiratory Dysfunction in Epilepsy
Summary: 
Sudden unexpected death in epilepsy (SUDEP) is a serious risk for people with epilepsy, often linked to breathing problems during seizures1. Fatal seizures are associated with central apnea (cessation of breathing) and high CO₂ levels in the blood, showing that the brain’s control of breathing is impaired. Why this happens is not fully understood.
We have previously shown that kainic acid (KA) rat model of chronic epilepsy is associated with reduced breathing and heart rate responses to high CO₂ even between seizures which could make them more vulnerable to deaths following seizures (SUDEP)2,3. The aim of this project is to investigate how KA injections affect hippocampal structure and function, and how these changes relate to seizure severity and cardiorespiratory dysfunction. We hypothesize that greater hippocampal damage and neuroinflammation will be associated with more severe seizures and pronounced cardiorespiratory dysregulation.
We will use multiplex immunohistochemistry for NeuN (neurons), GFAP (astrocytes), Iba-1 (microglia), and DAPI to measure neuronal loss and neuroinflammation4.  These findings will be compared with seizure severity (measured by video-EEG recordings) and cardiorespiratory responses to high CO₂, helping us understand how the type and extent of hippocampal damage affects physiology. 
Depending on the progress of the project, the timing of the animal models and experimental needs, the student will have opportunities to gain hands-on experience across the experimental workflow. This may include handling laboratory animals; assisting with KA administration; monitoring seizures; and participating in video-EEG and cardiorespiratory recordings during carbon dioxide challenges. The laboratory component includes histology, image acquisition using brightfield, epifluorescence microscopy and slide scanning, image analysis using QuPath and Fiji, EEG analysis using MATLAB, and data interpretation. When participating in animal studies, the student will share responsibility for animal monitoring and routine care, including clinical checks and cage changes when required.
As larger experiments are conducted collectively, the student will be expected to work collectively and reliably, respect agreed schedules and support experiments in other team members’ projects, just as the team will support the student’s own work. 
This project will contribute to a better understanding of SUDEP and may help identify physiologic biomarkers to predict and guide strategies to prevent seizure-related respiratory failure. 
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