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Neural stem cell models to studying pediatric anesthetic neurotoxicity
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ropofol is a widely used anesthetic agent for adults and children. A growing body of data suggests that exposure to anesthetics

during certain periods of perinatal development has long-term deleterious effects. At the cellular level there is evidence in the
developing brain that anesthetic agents induce cell death, cause synaptic remodeling, and alter brain cell morphology. Acetyl-L-
carnitine (aLc), an anti-oxidant dietary supplement, has been reported to prevent neuronal damage from a variety of causes both
in vitro and in vivo. To evaluate the ability of aLc to protect against propofol-induced neuronal toxicity, a rat embryonic neural
stem cell model was used.

Brain cortices were collected from fetal rats [gestational day (GD) 14] for neural stem cell isolation and subsequent culture
in commercial rat growth medium in a humidified atmosphere. On the 8% day in vitro (DIV), confluent neural stem cells were
exposed to propofol at concentrations of 10, 50, 100, 300 and 600 uM or propofol plus aLc (10 uM) for 24 hours. Neural stem cells
were identified using monoclonal anti-nestin antibody. Markers of cellular proliferation (EdU), mitochondrial health (MTT), cell
death/damage (LDH) and oxidative damage (8-oxo-dG) were monitored to determine: 1) the effects of propofol on neural stem
cell proliferation; 2) the nature of propofol-induced neurotoxicity; 3) the degree of protection afforded by aLc; and 4) to provide
information regarding potential underlying mechanisms.

The EAU data demonstrated that after exposure to propofol for 24 hrs at a clinically-relevant concentration (50 pM), the
number of dividing cells was significantly decreased. Propofol exposure also resulted in a substantial dose-dependent reduction
in mitochondrial health as evidenced by significant decreases in the metabolism of MTT. No significant effect on LDH release
was observed at propofol concentrations of 10, 50 or 100 pM. 50 uM propofol significantly increased oxidative DNA damage as
evidenced by increases in 8-0xo-dG formation and this effect was blocked by aLc. No significant effect on 8-0x0-dG formation
was observed when aLc was administered alone.

These data suggest that clinically-relevant concentrations of propofol induce dose-dependent adverse effects on rat embryonic
neural stem cells: 24 h exposures slow or stop cell division/proliferation and cause cellular damage. The presence of elevated levels
of 8-oxo dG and its analogs in the culture medium suggest the occurrence of oxidative damage due to increased generation of
reactive oxygen species. Co-administration of aLc effectively blocks at least some of the toxicity of propofol, presumably by
scavenging ROS and/or reducing ROS production.
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