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• Cognition – cognitive control, errormonitoring, memory, word comprehension • Emotion – conflict resolution, depression • Spatial orientation • Social behavior



Frontal lobes – higher functions



Prefrontal cortex – position in brain and comparative anatomy



Cingulate and orbito-frontal



Medial Prefrontal



Dorsolateral Prefrontal Primary motor



Pre-motor



Subregions of the frontal lobes



The prefrontal cortex in evolutionary perspective



Is there a prefrontal cortex in rodents?



Prefrontal cortex and memory



Prefrontal cortex and cognition



Delayed matching task



Radioactive tracer shows activation patterns in prefrontal cortex during a delay task.



The prefrontal cortex acts as intermediary between memory and action



Prefrontal cortex – error monitoring, conflict resolution



The concept of behavioral inhibition system in analysis of fear and anxiety



Bilateral activation: • Inferior frontal cortex, pars triangularis region. • Dorso-lateral prefrontal cortex. • Premotor cortex. • Inferior parietal lobe. • Lingual gyrus. • Caudate • Right dorsal anterior cingulate cortex.



Brain areas showing significantly greater activation during response inhibition and competition:



• L inferior frontal cortex. • L posterior middle frontal gyrus supplementary motor area. • L, R premotor cortex. • R postcentral gyrus. • L superior and inferior parietal lobes. • L, R lingual gyrus (extending into the cerebellum and peristriate visual areas).



Brain areas showing significantly greater activation during response execution



Incongruent: RED



Congruent: RED



Prefrontal cortex and conflict – Stroop paradigm



In the next trial (I+1), response latency is reduced, reflecting recruitment of the lateral prefrontal cortex.



In the first trial (I), response latency is long due to conflict.



Ant. Cingulate and prefrontal cortex - Recruitment of cognitive control



Prefrontal cortex and word comprehension



Regions of increased activity in the Dorsolateral Prefrontal cortex (DLPFC) and Supplementary Motor Area (SMA) are observed during the act of matching the information held in memory to a question asked by the experimenter.



The prefrontal cortex and speech



The prefrontal cortex in psychiatric syndromes



The prefrontal cortex and language perception



Differential activation patterns of cortex in motor learning in autism



Drugs that improve schizophrenic symptoms often alters the density of dopamine receptors in the prefrontal cortex of monkeys.



The antipsychotic drug clozapine, which often improves cognitive symptoms, increases release of dopamine in the prefrontal cortex.



Prefrontal cortex in Schizophrenia



Differential activation of left- vs. right- Prefr. Ctx



Increased synthesis of 5-HT and reduced number of 5-HT receptors in suicide victims.



Prefrontal cortex and depression – involvement of serotonergic neurotransmission



Frontal cortex and disorders of reading



Neuroanatomy of reading



fMRI during reading: sex differences



Brain activation patterns in Dyslexia



• Conscious cognition is distinctively associated with wide spread of cortical activity, notably toward frontoparietal and medial temporal regions. • Unconscious comparison conditions tend to activate only local regions, such as visual projection areas. • Global workspace (GW) theory (Baars 2005) is a cognitive architecture with an explicit role for consciousness. • The theory suggests a fleeting memory capacity that enables access between brain functions that are otherwise separate. • GW theory may be thought of as a theater of mental functioning. Consciousness in this metaphor resembles a bright spot on the stage of immediate memory, directed there by a spotlight of attention under executive guidance.



Neuroscience of consciousness



Prefrontal cortex roles in working memory and executive function assign it a role in consciousness



Neural activity in four types of unconscious states, subtracted from conscious controls. Positron emission tomography scans showing regional decreases in metabolism or blood flow when unconscious states are compared with resting consciousness. Coma, persistent vegetative state, sleep, and general anesthesia all show regional decreases in frontoparietal association cortices.



Functional MRI of consciousness
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