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Background: Schizophrenia patients exhibit abnormally persistent evoked gamma oscillations following auditory stimuli 
(see Turetsky et.al). We evaluate the ability of two pharmacological models of schizophrenia to reproduce this 
endophenotype in mice. Additionally, we developed a new method to measure local glutamate concentration in mice to 
evaluate possible mechanisms of persistent gamma oscillations.
Methods: Non-anesthetized mice received ketamine or d-amphetamine during auditory event related potentials (ERP) 
one week after electrode implantation in hippocampal CA3 and ipsilateral frontal sinus. Raw EEG was filtered in the 
gamma band and averages created to reveal the pattern of phase locked gamma relative to stimuli. Separate animals 
received a novel glutamate sensor (Pinnacle Technology) in hippocampus for 4Hz recording of local (0.4mm resolution) 
glutamate concentration before and following ketamine.
Results: Auditory stimuli cause a 70ms burst of gamma activity in mice. Ketamine but not amphetamine caused 
persistent gamma activity beyond the normal interval, similar to medicated schizophrenia patients. Neither haloperidol 
nor risperidone reproduced persistent gamma in mice. Ketamine reduced hippocampal glutamate concentrations for 
60-90 minutes.
Conclusions: Ketamine but not amphetamine reproduces abnormally persistent gamma oscillations seen in 
schizophrenia. Neither haloperidol nor risperidone contributed to the pattern in mice, suggesting this new 
endophenotype results from NMDA hypofunction rather than dopamine hyperactivity or antipsychotic medication. 
Ketamine reduced hippocampal glutamate concentration, further supporting the hypothesis that glutamate hypofunction 
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