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                    Abstract
Notch signaling is critically involved in various biological events. Notch undergoes cleavage by the γ-secretase enzyme to release Notch intracellular domain that will translocate into nucleus to result in expression of target gene. γ-Secretase inhibitors have been developed as potential treatments for neurological degenerative diseases, but its effects against ischemic injury remain relatively uncertain. In the present study, we demonstrated that N-[N-(3, 5-difluorophenacetyl)-l-alanyl]-S-phenylglycine t-butyl ester (DAPT), a γ-secretase inhibitor not only rescued the cerebral hypoperfusion or ischemia neonatal rats from death, reduced apoptosis in penumbra, but also reduced brain infarct size. Furthermore, DAPT elicited some morphologic hallmarks such as neurogenesis and angiogenesis that related to the brain repair and functional recovery after stroke: increased accumulations of newborn cells in the peri-infarct region with a higher fraction of them adopting immature neuronal and glial markers instead of microglial markers on 5 days, enhanced vascular densities in penumbra at 14 days, and evident regulations of the gene profiles associated with neurogenesis in penumbral tissues. The current results suggest that DAPT is a potential neuroprotectants against ischemic injury in immature brain, and future treatment strategies such as clinical trials using γ-secretase inhibitors would be an attractive therapy for perinatal ischemia.
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Figure S1

                                       N-[N-(3, 5-difluorophenacetyl)-l-alanyl]-S-phenylglycine t-butyl ester (DAPT) regulated the gene profiles associated with neurogenesis in penumbra at 5 days after focal cerebral ischemia. The Oligo GEArray DNA Microarray Rat Neurogenesis and Neural Stem Cell Gene Array containing 263 known genes were used in the experiments. Microarray protocols were as shown in Fig. 1b. a Representative gene arrays show the profiles of genes in non-stroke, stroke, or DAPT-treated stroke penumbral tissues. All clones with more than 1.5-fold estimated differences were considered for further evaluation. Red and blue circles indicate upregulated and downregulated genes, respectively, detected in microarrays under DAPT-treated conditions compared with genes under vehicle-treated ischemia condition in the penumbra. Real-time RT-PCR analysis of mRNA levels in the penumbra. Some upregulated and downregulated genes (b) detected in microarrays under DAPT-treated condition after stroke compared with levels in vehicle-treated stroke penumbra. Quantification of expression levels of upregulated and downregulated genes (c). Values are mean ± SEM; *P < 0.05, ANOVA, n = 4. (JPG 767 kb)
(JPG 256 kb)
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