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Can Galanin Strengthen CO₂-Driven Breathing? Mapping Neural Pathways for SUDEP Prevention
Summary: 
Sudden unexpected death in epilepsy (SUDEP) is strongly associated with postictal hypoventilation or apnea, which can cause severe carbon dioxide accumulation.¹ Rising carbon dioxide should normally trigger the hypercapnic ventilatory response (HCVR), a powerful increase in breathing that clears carbon dioxide and restores physiological balance. There is failure of this protective response in epileptic models²,3 which may contribute to the inability to recover breathing after a seizure.
Galanin is a neuropeptide that modulates circuits involved in seizures, breathing, arousal and autonomic control. Our previous work identified galanin-producing neurons that project to the ventral respiratory column and respond to elevated carbon dioxide.4 Galanin-based compounds have also reduced seizure-induced respiratory arrest in preclinical models.5 We therefore hypothesize that galanin treatment will strengthen HCVR and support the recovery of breathing after seizures, thereby reducing vulnerability to SUDEP.
Animals will receive a galanin-based treatment or vehicle, after which their HCVR will be measured using electrophysiological and respiratory recordings. We expect treated animals to show a stronger ventilatory response to elevated carbon dioxide than vehicle-treated animals. Changes in c-Fos expression will then be examined to identify the brainstem and forebrain regions associated with this improved response.
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 epilepsy induction; 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. If our hypothesis is confirmed, the findings will provide a mechanistic basis for developing galanin-based therapies that restore breathing after seizures. This research could therefore open new therapeutic avenues for SUDEP prevention.
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