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Ketamine neurotoxicity in the newborn brain is dose-dependent and developmentally regulated
Early postnatal brain development is vulnerable to different pharmacological compounds and environmental stimuli. Ketamine is widely used in neonates and infants as a sedative, anesthetic or analgesic drug. Large doses of ketamine, as a non-competitive antagonist of the N-methyl-D-aspartate (NMDA) receptor, induce apoptotic neurodegeneration in the developing brain whereas small doses have anti-inflammatory and neuroprotective effects. Previous studies show that IL-1β  is a pro-apoptotic factor through the activation of mitogen-activated protein kinase (MAPK) pathway, while ketamine acts as an inhibitor of neuronal survival via inhibiting phosphatidylinositol-3 kinase/Akt (PI-3K/Akt) pathway. Plus, activated Akt1 has a negative effect on the activation of MLK3 and Raf-1 (MAPK kinase kinase, MAPKKK) in the pro-apoptotic MAPK pathway. Additionally, neurogenesis plays an important role in the normal development of the brain, mediated via the proliferation of neural progenitor cells (NPCs). We propose that ketamine exacerbates IL-1β-induced activation of the apoptotic pathway via reducing NMDA receptor-mediated Akt1 activation in NPCs from the sub-ventricular zone (SVZ) of newborn rat cortex. These effects occur only during critical windows of vulnerability during early brain development and are lost during later development. 

