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The role of GABA modulators on the brain function
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Extra-synaptic y -aminobutyric acid (GABA) receptors appear to be an
important target of general anesthetics. We have reported ambient GABA concentrations, which
contribute to tonic inhibition, as an important determinant of the hypnotic actions of the
intravenous anesthetic propofol. These data suggest that manipulations of ambient GABA
concentrations could also affect the amnestic properties of propofol. Genetic and pharmacological
manipulations designed to alter ambient GABA concentrations affect propofol inhibition of
hippocampal LTP and this supports evidence that effects on tonic GABA currents contribute to the

amnestic properties of propofol.
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Background: Extrasynaptic y-aminobutyric acid (GABA) receptors appear to be an important

target of general anesthetics. We have reported ambient GABA concentrations, which

contribute to tonic inhibition, as an important determinant of the hypnotic actions of the

intravenous anesthetic propofol. These data suggest that manipulations of ambient GABA

concentrations could also affect the amnestic properties of propofol. We tested the

hypothesis that manipulating ambient GABA concentrations would affect long-term

potentiation (LTP) and propofol inhibition of LTP in mouse hippocampal slices.

Methods: Two manipulations were studied: 1) the genetic absence of the glutamate

decarboxylase (GAD) 65 gene (GADG65/), which reduces ambient GABA concentrations; and 2)

pharmacological manipulation of GABA uptake using a GABA transporter inhibitor (NO-711).

Results: In slices from wild-type (WT) and GADG5/ mice, tetanic stimulation (100 Hz, 1 s)

induced stable LTP, suggesting that partial reductions in GABA contents by GAD65-knockout

does not alter synaptic plasticity in the hippocampus. Propofol inhibited field excitatory

postsynaptic potentials (fFEPSPs) and LTP of WT slices in a dose-dependent manner. Propofol

(30 pM) completely inhibited LTP in WT slices, but failed to inhibit LTP in GAD65/ slices.

However, propofol could inhibit LTP in GAD65/ slices when NO-711 (3 mg/kg) was injected



intraperitoneally 20 min prior to slice preparation, suggesting that enhanced ambient GABA

contents by NO-711 reinstate propofol inhibition against LTP of GADG65/ slices.

Conclusions: Ambient GABA concentrations regulate the LTP-blocking actions of propofol

and this supports a growing literature indicating that effects on tonic GABA currents contribute

to the amnestic properties of propofol.
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