Two examples from Ongoing Research; 
1. The Properties of Cognitive Processing in Girls with Congenital Adrenal Hyperplasia

2. Delta and sub-bands of alpha activity during Necker cube reversals 
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· Analysis of cognitive components of event-related brain potentials (ERPs) using the time-frequency techniques in health and pathological conditions. The main objective is to increase the knowledge of the brain oscillations correlated to perception, attention and cognition as the basis for neuronal processes.
I. Analysis of the correlations between the endocrine disease (e.g. Congenital Adrenal Hyperplasia; CAH) and the electrical activity of the brain:
CAH; due to enzyme deficiency (21-hydroxylase) are exposed prenatally to low cortisol and high androgens. The effects of these multiple hormonal imbalances on the brain are unknown exactly. However, prenatal masculinization of the brain has been suggested in girls with classic CAH based on psychological and behavioral testing. 
The aim of the present study was to define more specifically the effect of the intrauterin androgen in girls with CAH during the cognitive processes of the brain.
Electroencephalographic (EEG) activity was recorded from 32 electrode sites by Neuroscan 4.1 EEG machine. Stimulus:
1. Auditory Oddball Paradigm (AERPs) 2. Auditory Oddball Paradigm + Visual Pattern Stimulation (AERPs + VEPs)  


Results: Both early components and late component (P300) were longer latencies and smaller amplitudes in female patients than in controls.
II. Analysis of the correlations between the perceptual processing and frequency properties of the brain electrical activity 
(Common project between Bremen University, Institute of Psychology and Cognition Research and Center for Cognitive Science, Bremen, Germany and İstanbul University, Istanbul Medical Faculty, Department of Physiology).

A better understanding of the neurophysiological processes underlying perceptual reversals might help to disentangle bottom-up from top-down influences on multistable perception with reversible figures (e.g. Necker cube). 
The aim of the present study was to define more specifically the functional roles of the EEG alpha band during the perception of Necker cube reversals by subdividing the extended alpha band into three sub-bands (lower-1 alpha, lower-2 alpha, upper alpha). 
The results showed a reversal induced amplitude increase in delta band and alpha desynchronization for the lower alpha bands, with the lower-2 alpha desynchronization differing across the time course of the experiment. The upper alpha band demonstrated no reliable effects. 
It is concluded that the lower-1 alpha desynchronization reflects an automatic arousal reaction which triggers attentional processing in a bottom-up manner, whereas the lower-2 alpha desynchronization is related to attentional processes that are achieved by top-down control with limited resources. 
· FUTURE PLANS:
· We plan in the next stage of our research activities to explore the ERPs by integrating them with both behavioral (neuropsychological tests) and anatomical (MRI) data. 
*
Data from genetic studies will also be incorporated to narrow the variance of electrophysiological results among the healthy and pathological populations
