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Abstract

Introduction: Repetitive cortical spreading depression (CSD) can lead to cell death in immature brain tissue. Caspases 

are involved in neuronal cell death in several CSD-related neurological disorders. Yet, whether repetitive CSD itself 

can induce caspase activation in adult or juvenile tissue remains unknown. Inducing repetitive CSD in somatosensory 

cortices of juvenile and adult rats in vivo, we thus aimed to investigate the effect of repetitive CSD on the expression of 

caspases 3, 8, 9, and 12 in different brain regions. Materials and Methods: Toluidine Blue staining and TUNEL assay 

were done to measure the mean number of dark neurons formation and the mean number of TUNEL positive cells in CSD 

rat models. Neuronal apoptosis assay was performed by immunohistochemistry and western blotting assay. Results: 

Higher numbers of dark neurons and TUNEL-positive cells were observed in the hippocampal CA1 and CA3 regions 

as well as in the entorhinal and somatosensory cortices after CSD in juvenile rats. This was accompanied by higher 

expression of caspases 3, 8, and 9. Caspase-12 levels remained unchanged after CSD, suggesting that endoplasmic 

reticulum stress is not involved in CSD-triggered apoptosis. Changes in caspase expression were paralleled by a 

decrease of procaspase-3, -8 and -9 in juvenile rat brain tissue subjected to CSD. In contrast, repetitive CSD in adult 

rats did not result in the upregulation of caspase signaling. Conclusion: Our data points to a maturation-dependent 

vulnerability of brain tissue to repetitive CSD with a higher degree of apoptotic damage and caspase upregulation 

observed in juvenile tissue. Findings suggest a key role of caspase signaling in CSD-induced cell death in the immature 

brain. This implies that anti-apoptotic treatment may prevent CSD-related functional deficits in the immature brain.
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