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Neurosciences

Examination topics for the state doctoral examination

. Structure and function of the cell membrane
. Membrane transport

. Nerve cell excitability and ion channels

. Membrane and action potential

. Impulse conduction in nerve fibres

. Glial cells and their functions

. Structure and function of the synapses

. Synaptic receptors

. Overview of mediators

The role of acetylcholine at the neuromuscular junction and in the CNS
Catecholamine mediators, serotonin

Opioid peptides and their receptors

Neuropeptides and functions of the hypothalamus

Excitatory aminoacids as synaptic mediators

Glutamate receptors

GABA and glycine

Nitrogenoxide and its role in the CNS

G proteins and cyclic nucleotides in the CNS

Protein phosphorylation and regulation of the functions of the nervous system
Axonal transport

Development of the CNS and neural crest — the role of genes

Neural plasticity and regulation
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33.
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47.

The effect of ageing on the nervous system

Cerebrospinal fluid and blood-brain-barrier

. Blood circulation in the brain and energy metabolism of the brain

Extracellular space of the CNS

Structure and functions of the peripheral nervous system
Structure and functions of the spinal cord

Structure and functions of the vegetative nervous system
Sensory functions, overview, general characteristics of receptors
Somatosensory system

Pain

Eye — receptors and nerve cells

Anatomy and physiology of the central visual system

Hearing — the inner ear and the central auditory system
Vestibular system

Chronobiology

The motor system of the brain

The control of movement — the role of the basal ganglia and the cerebellum
The brain and emotions — the role of the limbic system

The brain cortex and the integrative functions of the CNS

The role of the thalamus

The electric activity of the brain — electroencephalography (EEG)
The electric activity of the brain — slow (evoked) potentials

The electric activity of the brain — evoked potentials

Functional brain imaging techniques

Recording of neuronal and glial activity — extracellular and intracellular recordings
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61.
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63.
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66.

Sleep and wakefulness — their regulation and relation to basic physiological functions
Ion-selective microelectrodes, the principles of their function and use
Brain sections, the principle of the method and its use

Basics of brain anatomy

Disorders of speech and gnosia

Neurophysiology of learning and memory

Ischaemia and hypoxia of the CNS

Epilepsy

Disorders of the basal ganglia and their mediators

Alzheimer’s disease

The biochemical aspects of mental disorders

Behavioural models of learning and memory

Neuroendocrinology

Disorders of synaptic transmission at the neuromuscular junction
The effects of toxic substances on the nervous system
Demyelinating diseases

Psychiatric diseases — basic characteristics

Disorders of sleep and wakefulness

Stereotaxy of the CNS, Gamma Knife radiosurgery
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