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ABSTRACT

The P300 component of auditory event-related potentials (ERPs) is an electrophysiological
marker of cognitive operation. Previous studies had found dysfunction of the fronto-
temporal network in schizophrenia using P300 current density analysis. However, whether
this abnormality is a primary effect of schizophrenia remains unclear, because chronic
patients had been included in previous studies. In this study, P300 current density analy-
sis was performed in 30 first-episode and drug-free schizophrenic patients and 30 nor-
mal controls. P300 was elicited using an auditory oddball paradigm. ERPs were recorded
from 16 scalp electrodes. A new method of low-resolution electromagnetic tomography
(LORETA) was applied to perform P300 current density analysis in this study. The cor-
tical P300 sources were computed from grand average waveforms. A significant prob-
ability map of P300 cortical current density differences between two groups was constructed,
based on the point-by-point t-test. The 3-D cortical current density map demonstrated
activation of the bilateral fronto-temporal network as the major neural generator of
the scalp-recorded P300 in control subjects. However, in schizophrenics, this activation
was decreased as compared with control subjects. Furthermore, inter-group differences
in P300 current density were more prominent over the left versus the right hemisphere.
It is suggested that the dysfunction of the fronto-temporal network, especially over the
left hemisphere, might be a primary effect of schizophrenia, possibly being involved in
the mechanism of schizophrenia. Ryukyu Med. J., 21(3,4) 143~150, 2002
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INTRODUCTION

The P300 component of the event-related po-
tentials (ERPs) emerges at around 300 msec after
presentation of an auditory stimulus and is consid-
ered to be an electrophysiological marker of cogni-
tive operation"”. It has been widely applied in
investigation of the cognitive deficits in schizophre-
nia. In clinical studies, the P300 has often been ob-
tained using an auditory paradigm. A reduction of
auditory P300 amplitude in schizophrenic patients
has been reported by many investigators and is a
consistent finding®”. This abnormality is regarded
as one of the most robust biological findings in
schizophrenia. However, the abnormality is non-

specific to schizophrenia, as it has also been found in
other psychiatric populations, such as in subjects
with schizotypal personality disorder, depression
and alcoholism®™.

Efforts to better understand the P300 abnor-
mality in schizophrenia have led to investigating the
neural substrates among these patients. Studies of
surface potential topography have found that the
P300 amplitude reduction in schizophrenia is not
uniformly distributed across the scalp. Left tempo-
ral scalp area reduction of P300 is more prominent
than right in schizophrenic patients and this asym-
metry is associated with a reduction in volume of
the left superior temporal gyrus gray matter™'.
However, the P300 scalp topography is not an exact
























