
 
Functional cognitive and restorative neurosciences in normal and dysfunctional brain (BIO/14;6 CFU / 
MED/36;6 CFU)  
Credits: 12 ETC 
Teacher in charge:  Professor Monica di Luca 
e-mail: monica.diluca@unimi.it 
 
Course Description: 
The brain’s ability to change and adapt in response to different stimuli including normal developmental 
processes, experience, and injury is a key aspect for both neuroscience and psychology. Though, the 
fundamental mechanisms supporting this complex process, known as plasticity, are still not fully understood. 
The ultimate survival of a neuron depends on whether it has made appropriate and strong connections and 
whether it has integrated into a functional circuit. This property ensures that only active circuits are maintained. 
Many neurodegenerative diseases result from this caveat; they differ only in the cause of neuronal dysfunction 
and the subtype of neurons that are affected. The course will focus on basic knowledge of  plasticity  studied 
in different systems both at neuronal level and at circuit level. First, we will address the conceptual meaning 
of plasticity and analyse the cellular and molecular mechanisms sustaining plasticity in the brain.In a second 
part, plasticity will be analysed in children and adults (in normal and pathological aging and in response to 
trauma), in sensory systems, the motor cortex, higher cortical functions, language development, and paying 
particular attention to the cerebral cortex and basal ganglia.  

Finally we will analyse how altered plasticity of given circuits can impact on disease development.  

Sections: 

A. How Does The Nervous System Develop and Adapt?  
B. Adaptive and Reactive Plasticity  
C. How Do We Study Brain’s Structure and Functions? 
D. Functional Neuroimaging  

 
Main Topics:  

• Conceptual basis of adaptation in the brain 
• Neuronal and synaptic plasticity 
• Plasticity in development, health and diseases 
• Morphological and functional methods of brain imaging (MRI, PET) and EEG in normal and 

dysfunctional conditions   
• Main  neurodegenerative disorders 
• Methods to tackle human brain functions and dysfunctions 
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