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Valorization 

Major psychiatric disorders affect millions of people and they can be severely debilitating. The 

etiopathology of major psychiatric disorders has not been clearly identified and thus treatment 

options are yet to be improved. These limitations are because of the complexity of the brain and 

the heterogeneous nature of psychiatric disorders. Many paradigms and technologies have been 

adopted and a great amount of research has contributed to the literature. During the last century, 

psychiatry has evolved towards a multidisciplinary field that collaborates with several fields of 

basic and applied sciences. Perhaps one of the most invaluable contributing fields is cognitive 

neuroscience. Several paradigms developed by cognitive neuroscientists have shed light on 

different brain functions and significantly contributed to psychiatric research.  

One of the earliest modalities is electroencephalography (EEG). After Hans Berger made his 

first experiments in 1929, EEG has been used in psychiatry and neurology for research and 

clinical purposes. EEG is a cheap and non-invasive method that offers a comprehensive 

examination of integrative brain function. Electrical activity of the neurons including 

membrane potentials, rhythmic patterns of action potentials, and postsynaptic discharges 

produce oscillatory activity at the level of neuron ensembles. Synchronized activity of the large 

number of neurons gives rise to brain-wide oscillatory activity, which can be recorded by the 

EEG. Synchronous firing patterns are controlled by feedback loops and interaction between 

neuron populations may give rise to oscillations at different frequencies. Each frequency could 

be related with different brain functions.  

In the recent years, the National Institute of Mental Health (NIMH) of the USA promoted a 

research method in psychiatric disorders, called research domain criteria (RDOC). According 

to this approach, transdiagnostic behavioral and cognitive domains are suggested as target 

phenotypes instead of categorical psychiatric diagnoses. The auditory system is related with the 

formation of thought and auditory hallucinations and thus convenient for this research model. 

Examination of the auditory system has revealed several consistent findings in schizophrenia 

and bipolar disorders. Accordingly, my thesis work has focused on cognitive mechanisms of 

auditory networks and linguistic functions, as well as the chemical integrity of the auditory 

cortices. The innovative aspects of my thesis work are the promising value of associations 

between disease mechanisms and the dysfunction of the related brain networks. I have 

demonstrated that cognitive processing of auditory information is disturbed in schizophrenia 
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and bipolar disorder. Alterations of the auditory and language networks are associated with the 

symptoms of schizophrenia and bipolar disorder. Moreover, I have demonstrated that chemical 

examination of the auditory cortices with magnetic resonance spectroscopy revealed similar 

alterations in schizophrenia and type I bipolar disorder but not in type II bipolar disorder. These 

results suggest that there may be shared biological mechanisms between bipolar disorder and 

schizophrenia, as well as pathophysiological processes that are different between subtypes of 

bipolar disorder. In this regard, my findings provide support for uniform and distinct 

pathophysiological mechanisms and add a unique perspective to the Kraepelinian dichotomy 

of mood and psychotic disorders. Furthermore, these alterations differ in the subtypes of bipolar 

disorder and schizophrenia, and therefore, they could serve as potential biomarkers in the 

future. These findings may pave the way for better etiopathology-driven diagnostic 

classification systems. Moreover, alterations of the auditory networks may show us directions 

in tailoring personalized treatments. For example, transcranial magnetic stimulation (TMS) is 

able to alter brain activity by electrical impulses in a given location. Auditory cortices are close 

to the brain surface and can easily be modulated by TMS. Clinicians are using TMS to modify 

brain activity in auditory cortices in patients with treatment resistant auditory hallucinations. 

 


