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Effects of general anesthetics on the regulatory mechanisms of neuronal
development in the critical period
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In animal models, neonatal exposure to general anesthetics significantly
increased neuronal apoptosis with subsequent behavioral deficits in adulthood. Here we investigated
the causal relationship of decreased phosphorylation of extracellular signal-regulated kinases
(ERKs) and anesthetic-induced toxicity in the developing brain. At postnatal day 6 (P6), mice were
exposed to sevoflurane (2%) or the blood-brain barrier-penetrating MEK inhibitor, (SL327) (50
mg/kg). Sevoflurane induced the decrease of ERK phosphorylation. Transient suppression of ERK
phosphorylation by an intraperitoneal injection of SL327 at P6 significantly increased apoptosis
similar to sevoflurane-induced apoptosis. Conversely, SL327 administration at P14 or P21 did not
induce apoptosis, even though ERK phosphorylation was inhibited. Together, our results strongly
suggests that suppressed ERK phosphorylation is critically involved in the mechanism underlying
anesthetic-induced toxicity in the developing brain.
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