
Research objective 2 - Non-pharmacological effects of glutamatergic neurotransmission in the 

therapy of neurogenerative disorders: mechanisms and efficacy of cognitive remediation and 

stimulation methods 

Activity 1 - Options of cognitive remediation using a progressive cognitive training for schizophrenia 

and bipolar disorder 

SCH and DP are chronic diseases with presence of a cognitive deficit. The deficit is present in all 

cognitive domains to a lesser or larger extent, has an impact on the general quality of life and endures 

even at the time of remission (Stefanopoulou et al., 2010). Glutamate is responsible for higher brain 

functions, such as cognitive flexibility, memory and learning. lt is through the "glutamate theory'' that the 

cognitive deficit in schizophrenia patients is explained. Antagonists of NMDA receptors, i.e. receptors for 

glutamate, are capable of stimulating the cognitive deficient in schizophrenia patients (and, in 

addition, positive symptoms). Furthermore, results of studies using the magnetic spectroscopy reveal a 

certain glutamate metabolism in cortical and sub-cortical regions in schizophrenia patients 

(Meritt et al., 2016). Pharmacological procedures are not sufficient for remedying the cognitive 

deficit (quotation). ln accordance with current studies, cognitive remediation appears to be a 

good candidate for non­pharmacological interventions for the cognitive deficit. 

A clinically significant improvement for most remediation procedures, including computer-based 

procedures, has been praven at the psychometrie level by two most recent large-scale meta-analyses for 

schizophrenia (McGurk et al., 2007; Wykes et al., 2011), and by individua! studies for the bipolar disorder 

(e.g. Deckersbach et al., 2010; Egamal et al., 2007). lmprovement has been shown for complex approaches 

covering both the cognitive remediation and psychiatrie rehabilitation (McGurk et al., 2007) and for 

approaches targeted solely at cognition (e.g. Wykes et al., 2011, Egamal et al., 2007). Cognitive remediation 

in schizophrenia is well established. For bipolar disorders, so far no targeted remediation programmes of 

cognitive deficit have been established, but certain complex programmes with a positive effect are being 

verified at present (Torrent et al., 2013). 

Neurophysiologic studies for schizophrenia using fMRI have repeatedly shown functional 

changes in the frontal cortical region (Wexler et al., 2000; Wykes et al., 2002; Wexler and Bell, 

2005) and, as a novelty, an increased density of grey matter after two years of remediation (Eack 

et al., 2010). ln another area of neurobiological research, a genetic study monitoring an 

influence of catechol-0-methyltransferase morphism (an enzyme regulating the activity of 

dopamine) has praven a significant correlation between the presence of Met alela and a better 

response to cognitive remediation, in particular as regards flexibility and working memory (Bosia 

et al., 2007). ln order to use a computer as an auxiliary remediation tool for schizophrenia 

patients, the studies of Burda et al. (1994) brought results, at that time considered very 
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