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Goal of the subject 
The aim of the course is to get students acquainted with the organization, cellular components, morphology and functions of the 
central nervous system at a higher level, and to show them current aspirations in the field of neurobiological research. Within this 
course, the development, complete anatomy and physiology of the central nervous system with elements of structural, functional 
and advanced neuroimaging will be presented. It will also present new, state-of-the-art methods and current issues in neuroscience, 
as well as some pathological conditions where modern approaches expand knowledge beyond the framework of classical 
diagnostics. 
Outcome of the subject 
This course would enable students to acquire knowledge and experience in the field of basic neuroscience that are necessary for 
independent research. Students would get acquainted with the latest scientific knowledge in the field of neuroanatomy, 
neurophysiology and neuroimaging, as well as with modern techniques used in research. With mentoring, students would be trained 
to recognize and solve a scientific problem, introduce new techniques and approaches. Through lectures and practical work, 
students would learn to follow and analyze contemporary scientific literature, develop and conduct original research and present 
the results of their work at scientific and professional conferences, as well as in scientific journals. 
Content of the subject 
Theoretical lectures 
1. Organization of the motor system 
2. Sensory substitution system 
3. Cognitive systems 
4. Brain neuroplasticity 
5. Autonomic nervous system 

• Autonimic control of heart rate and blood pressure 
• Non-invasive assessment of autonomic regulation of heart rate - Heart rate variability (HRV) 
• Baroreflex sensitivity 
• Autonomic dysfunction (especially in chronic heart failure, stroke, diabetes, tetraplegia) 
• Parasympathetic reactivation after exercise 

6. Cerebral circulation and cerebrovascular biology 
• Neurovascular unit (NVU) 
• Blood-brain barrier (BBB) 
• Changes in NVU and BBB in chronic inflammation 
• Regulation of cerebral blood flow 
• Cerebral vasoreactivity 
• Autoregulation of cerebral blood flow 
• Vegetative regulation of cerebral blood vessels 
• Neurovascular coupling (NVC) 

7. Glymphatic system 
8. Methods of visualization of the nervous system 

• Structural neuroimaging 
• Functional neuroimaging 
• Advanced neuroimaging 

 
Practical lectures 
1. From tissues to neurons - histological techniques of neuron impregnation 



2. Application of neurohistological research methods: review of neurons and neural pathways of fetal brain and adult human brain 
3. Development of a test plan for laboratory animals 
4. Heart rate variability (HRV) 
5. Baroreflex sensitivity 
6. Parasympathetic reactivation after exercise 
7. Ultrasound of the internal carotid artery 
8. Ultrasound of the vertebral artery 
9. Transcranial Doppler of the anterior, middle and posterior cerebral arteries 
10. Cerebral vasoreactivity to hypoxia 
11. Autoregulation of cerebral blood flow 
12. Neurovascular pairing 
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Supplementary 
the student will be presented with literature for each methodical unit of theoretical lessons 
Number of active classes  Theory: 60 Practice: 45 
Methods of delivering lectures 
Lectures, workshops, seminars 
Evaluation of knowledge (maximum number of points 100) 
activity during lectures: 20 
labwork: 20 
seminars: 20 
written exam: 40 
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