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EVENT-RELATED POTENTIALS IN MILD COGNITIVE
IMPAIRMENT

A. Starr, E.J. Golob
Institute for Brain Aging and Dementia, and Department of Neu-
rology, University of California, Irvine

Mild cognitive impairment (MCI) describes non-demented elderly
individuals with an isolated episodic memory deficit that is often
a transition state between normal aging and Alzheimer’s disease.
Thus, the study of MCI offers insight into the changes in brain
and cognitive function that occur before the widespread cognitive
deficits of AD are present. Event-related potentials and reaction
time were examined in elderly controls, MCI, using a target detec-
tion paradigm consisting of a sequence of high-pitched target tones
(Ps0.20) randomly mixed with low-pitched tones (Ps0.80).
Subjects pressed a button in response to target tones. Measures
were a pre-stimulus readiness potential (RP), post-stimulus poten-
tials (P50, N100, P200, N200, P300), and reaction time. Accuracy
was equivalent between groups, with a trend for longer reaction
times in MCI. Two potentials differed between groups: (1) P50
amplitude and latency were significantly increased in MCI; and
(2) P300 latency was significantly longer in MCI. We conclude
that brain potentials in MCI subjects during target detection have
certain features similar to healthy aging (RP, N100, P200, N200),
and other features similar to Alzheimer’s disease (delayed P300
latency, slower reaction time). Findings will be discussed in rela-
tion to clinical and neuropathological aspects of Alzheimer’s dis-
ease and the problem of early detection.
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EEG IN EXECUTIVE DYSFUNCTION
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Involvement of frontal lobe executive functions is related to a vari-
ety of neurological and psychiatric disorders, such as frontotem-
poral dementia, subcortical dementia as a complication of Multiple
Sclerosis, motor neuron disease, obsessive–compulsive disorder.
Computerized methodologies for EEG analysis, such as Fast Fou-
rier Transform and coherence analysis, allow to assess the integrity
of the cortico-subcortical circuits underlying the generation of
brain rhythms. Event-related potentials may used to investigate the
speed of cognitive processes and may be recorded during tests
specific to frontal functions such as the Stroop test. Frontal lobes
also play an important role in the control of voluntary movement,
particularly in motor planning and execution. These circuitries may
be investigated using event-related desynchronization (ERD) anal-
ysis. ERD of the sensorimotor EEG rhythms evaluates the temporal
course of cortical activation during movement preparation and exe-
cution; event-related synchronization of the same rhythms, occur-
ring after movement termination, is considered a correlate of

cortical idling or inhibition. We will review the application of these
EEG analysis methods in the study of the pathophysiology of fron-
tal lobe dysfunction.
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General Summary (Symposium 15)
FROM TIME-DOMAIN WAVEFORMS TO OSCILLATORY
DYNAMICS: AN EVOLVING APPROACH TO BRAIN’S ELEC-
TRICAL ACTIVITY

S. Karakaş
Hacettepe University Specialisation Area of Experimental
Psychology

Research on the transient time-domain activity and the discovery
of time-domain components has contributed much to the enlight-
enment of the intricate machinery of the brain. However, the pio-
neering work at the turn of the century on gamma and on alpha
activity inspired a second line of attack to the functioning brain:
the study of oscillatory activity. Early research showed the appro-
priateness of this level of analysis for explaining mainly sensory
processing of organisms from various levels of the evolutionary
scale. This new window was aptly evaluated as a ’paradigm
change’ and it led to a set of Fourier components that ranged in
frequency mainly from the delta to the gamma range. Recent work
on oscillatory dynamics does not only involve frequency-domain
components but also time-and-frequency domain components that
involve oscillating waveforms. The universal nature of such com-
ponents is being demonstrated for higher information processing
operations such as pattern recognition and memory. Research is at
a level where it is not any more a global type of memory that is
studied with a specific oscillatory component but subtypes of
memory with interacting components. As the basic unit of analysis,
oscillatory responses proved fruitful in demonstrating the impact
of such subtle factors as individual differences, of predicting the
synchronous bottom-up and top-down operations that take place in
the brain and of modelling the super-synergy in the brain that
derive from the temporal superposition of the oscillatory compo-
nents and the spatial coherences between them. Future trends on
oscillatory dynamics may await high resolution analyses of brain’s
electrical activity for extracting uncontaminated time-and-frequen-
cy components that take place in the intricate information proc-
essing of especially the humans.

Keywords: Oscillatory dynamics; Information processing; High
resolution components

EARLY ‘SENSORY’ GAMMA REPRESENTS THE INTEGRA-
TION OF BOTTOM–UP AND TOP–DOWN PROCESSING
S. Karakas, H. Kafadar, O.U. Erzengin¨¸
Cognitive Psychophysiology Research Unit, Hacettepe University
Ankara, Turkey
Our previous work demonstrated that time-locked gamma response
at the 150 ms poststimulus period is obtained irrespective of degree
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