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                Preclinical studies suggest that ketamine-induced psychopathology is mediated, in part, by increased glutamate release, hypothesized to occur via inhibition of GABAergic interneurons. Using proton magnetic resonance spectroscopy (1H-MRS), we tested this hypothesis in healthy humans. Ketamine increased anterior cingulate cortex glutamate levels, which correlated with the degree of positive psychotic symptoms. Ketamine did not affect subcortical gamma-aminobutyric acid (GABA) levels.
Ketamine, an uncompetitive N-methyl-D-aspartate glutamate receptor antagonist, induces perceptual and behavioral responses resembling the positive, negative and cognitive symptoms of schizophrenia.1 In rodents, increases in cortical glutamate have been shown following acute systemic ketamine administration, as measured by microdialysis,2 and also following chronic ketamine administration, as measured by 1H-MRS.3 In humans, increased glutamine levels in anterior cingulate have been detected using 1H-MRS following ketamine administration.4 Ketamine has been suggested to increase cortical glutamate release through inhibition of GABAergic interneurons,5 possibly in thalamus.6 In this study, we used 1H-MRS to test the hypothesis that ketamine administration in humans reduces subcortical GABA levels and increases cortical glutamate and glutamine levels, and that these changes are related to ketamine-induced psychotic symptoms.
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