
Exam Structure, Plasticity and Repair of the Nervous 
System – 2018 (90 min.) 
 
The exam has 40 questions and you can reach 60 points in total. It is divided into six parts and 
each part has four single choice (1pt each) and four kprime (2pt each) questions. 
 
Structure of the exam: 
1. Gerhard Schratt & Roberto Fiore: Methodology and functional anatomy of the nervous system 
2. Linard Filli: Diseases of the nervous system 
3. Wolfger von der Behrens:Learning, memory and sensory system 
4. Michèle Hubli & Marc Bolliger: Motor systems 
5. Johannes Bohacek: Higher Brain Functions 
6. Sebastian Jessberger: Neural stem cells 
 
 
1. Gerhard Schratt & Roberto Fiore: Methodology and functional anatomy of the nervous system 
 

Frage 1: The phototransduction cascade K-Prime 
(2 Pkt.) 

cGMP-dependent sodium channels are located primarily in the rod outer segment True 
Photoreceptors in conditions of light are in a depolarized state False 
light stimulation leads to an increase in intracellular cGMP concentrations False 
light stimulation leads to an opening of cGMP-dependent sodium channels False 
Frage 2: Patients suffering from Brown-Sequard-Syndrome, which is caused by 
damage to one half of the spinal cord, suffer from the following symptoms: 

single 
choice 

Loss of fine touch on the contralateral side of the lesion False 
Loss of proprioception on the contralateral side of the lesion False 
Pain sensation lost from the contralateral side of the lesion True 
Temperature sensation lost from the ipsilateral side of the lesion False 
Spastic paralysis on the contralateral side of the lesion False 
Frage 3: Autophosphorylation of CamKII on Thr286: single 

choice 
is only observed at the synapses formed by granule cells and CA3 pyramidal 
neurons. 

False 

is necessary for persistent activation of CamKII True 
inhibits the activity of the enzyme until it is bound by Cacalmodulin. False 
de-activates the kinase to prevent Ca-induced excitotoxicity. False 
is induced by binding of CamkII to the NMDA receptor. False 
Frage 4: The following are characterstics of the autonomous nervous system: single 

choice 
postganglionic neurons of the sympathetic division are mostly cholinergic False 
preganglionic neurons of the parasympathetic division are mostly cholinergic True 
Activation of the sympathetic division stimulates digestion False 
Cell bodies of preganglionic neurons in the sympathetic division are located in 
sacral segments of the spinal cord 

False 

Sympathetic ganglia are close to the end organs False 



Frage 5: Associative potentiation of two glutamatergic synapses in the CA1 region 
of the Hippocampus requires that: 

K-Prime 
(2 Pkt.) 

the post synaptic element of both synapses is located on the same cell. True 
Sodium entry via the AMPA receptors. True 
within the right time frame, enough depolarization is generated at one of the 
synapses in order for a weak stimulation to promote calcium influx via the 
coincidence detectors at the second synapse. 

True 

magnesium does not block any longer the pore of the NMDA receptors in both 
synapses 

True 

Frage 6: Cerebellar circuitry K-Prime 
(2 Pkt.) 

Purkinje cell activity is locally modulated by GABAergic basket cells True 
LTD occuring at excitatory synapses between parallel fibers and Purkinje cells is a 
mechanism of motor learning 

True 

Output from glutamatergic Purkinje cells generates a movement error correction 
signal 

False 

Climbing fibers project directly onto dendrites of Purkinje cells True 
Frage 7: Declarative memories differ from non declarative memories: K-Prime 

(2 Pkt.) 
because they are not consolidated via association of different stimuli False 
Because they cannot be analyzed in rodents using behavioural experiments False 
because they are stored mostly in different regions of the central nervous system True 
because they are not observed in mammals False 
Frage 8: Long term sensitization in Aplysia: single 

choice 
is an example of a non associative non declarative memory. False 
is an example of a non associative non declarative memory. False 
requires autophosphorylation of CamKII False 
is associated with growth of new synaptic connections True 
does not require new gene expression. False 

 
2. Linard Filli: Diseases of the nervous system 
 

Frage 9: Which facts about Parkinson's Disease (PD) are true or false? K-Prime 
(2 Pkt.) 

Glutamatergic agonists can improve motor functions in patients with PD False 
Metabolic processing of the neurotransmitter dopamine can induce oxidative stress 
in dopaminergic neurons 

True 

Amyloidogenic α-Synuclein proteins can spread across neurons and form protein 
aggregates resulting in Lewy Bodies 

True 

Approximately one third of all patients with PD reveal a definite genetic etiology of 
the disease 

False 

  



Frage 10: Which facts about acute ischemic stroke are true or false? K-Prime 
(2 Pkt.) 

The ischemic core zone is the primary target of stroke therapies and contains the 
highest potential to induce functional recovery after stroke 

False 

Neurons in the contralesional motor cortex show increased activity after stroke and 
can induce compensatory improvements after unilateral stroke 

True 

Reducing intracellular levels of Na+ would counterbalance excitotoxicity and 
improve outcome after ischemic stroke 

True 

Tissue plasminogen activator (tPA) inhibits the activation of thrombocytes 
(platelets) and thus prevents ischemic stroke 

False 

Frage 11: Please indicate which facts about Multiple Sclerosis (MS) are true or 
false 

K-Prime 
(2 Pkt.) 

Activated plasma cells release antibodies that tag components of myelin and trigger 
oligondendroglial cell death by activation of the complement system 

True 

Persisting black holes in T1-weighted MRI is indicative of axonal loss and 
neurodegeneration 

True 

Primary Progressive MS (PPMS) typically converts into the Secondary Progressive 
form of MS (SPMS) during a later stage of the disease 

False 

The Uhthoff's phenomenon describes that demyelinated fibers reveal a lowered 
signal conduction than fully myelinated fibers at high temperature, but an 
enhanced electrical conduction than fully myelinated axons at low temperatures 

False 

Frage 12: A patient enters the hospital and shows signs of an acute stroke. Blood 
chemistry reveals enhanced values of cholesterol and medical history showed 2 
transitory ischemic attacks (TIA) during the last 12 months. What type of stroke 
does the patient most likely encounter? 

single 
choice 

Occlusion of artery in peripheral nervous system False 
Intracerebral hemorrhage False 
Thrombotic stroke True 
Subarachnoid hemorrhage False 
Embolic stroke False 
Frage 13: Which facts about therapies for Multiple Sclerosis (MS) are true or false? K-Prime 

(2 Pkt.) 
Glucocorticosteroids are used for acute treatment of MS relapses True 
Many therapies for MS inhibit neurodegenerative processes during the progressive 
phase of the disease 

False 

Most therapies for MS target viruses that can induce MS under certain conditions False 
Treatment with Natalizumab (Tysabri) acts anti-proliferative on activated B-
lymphocytes 

False 

Frage 14: A patient with Parkinson's Disease (PD) receives deep brain stimulation 
aiming at improving motor function. Which of the following stimulations will help 
the patient to improve motor function? 

single 
choice 

Inhibiting D1-receptor-positive neurons in the putamen (striatum) False 
Inhibiting D2-receptor-positive neurons in the putamen (striatum) True 
Activating the Globus Pallidus internus (GPi) False 
Inhibiting the Gyrus Dentatus of the hippocampus False 
Activating the Subthalamic Nucleus (STN) False 

  



Frage 15: The MPTP model provided important insights into the major 
pathomechanisms driving Parkinson's Disease (PD). Which fact is true about the 
MPTP model? 

single 
choice 

MPTP has to be metabolized into MPP+ in order to access the central nervous 
system 

False 

Oxidative stress is a major pathomechanism triggering PD in animals and humans True 
The MPTP model highlights the importance of protein aggregations in PD disease False 
Low neuronal expressions of the Vesicular Monoamine Transporter (VMAT) on the 
membrane of synaptic vesicles reduces the severity of MPTP-induced symptoms 

False 

MPTP can induce the major symptoms of sporadic PD, however, these MPTP-
induced symptoms cannot be relieved by dopaminergic therapy 

False 

Frage 16: Please select the correct statement about environmental and genetic 
factors that are associated with Multiple Sclerosis (MS). 

single 
choice 

Vitamin D primarily acts against viruses that are associated with MS development False 
The impact of geographic factors in the development of MS seems to be stronger 
during early adulthood (< 15 years of age) compared to periods of increased age (> 
15 years) 

True 

Vitamin D inhibits the proliferation of regulatory T-lymphocytes and thus prevents 
the development of MS 

False 

The prevalence of MS is higher in countries located close to the equator False 
Genetic factors linked to MS development are mainly False 

 
3. Wolfger von der Behrens: Learning, memory and sensory System. 
 

Frage 17: In the olfactory bulb an individual glomerulus K-Prime 
(2 Pkt.) 

is the last stage of central olfactory processing False 
receives input from receptor neurons expressing only one type of odorant receptor True 
receives direct axonal input from the olfactory receptor neurons True 
is a discrete structure that represents complex mixtures of odors False 
Frage 18: The following structures are essentials parts of the cochlea K-Prime 

(2 Pkt.) 
Ampulla False 
Nerve True 
scala media True 
basilar membrane True 
Frage 19: Outer hair-cells in the cochlea K-Prime 

(2 Pkt.) 
generate an action potentials False 
do not receive efferent ('top-down') projections from the brain False 
have electromotility mediated through the membrane protein prestin True 
do not generate a receptor potential False 
Frage 20: Auditory sound localization in humans relies on different cues such as K-Prime 

(2 Pkt.) 
the interaural level differences for high frequencies (>2 kHz) True 
the complex filter function of the outer ear True 
the filter function of the middle ear False 
the interaural time differences for high frequencies (>2 kHz) False 



Frage 21: The main driving force of the receptor potential in hair-cells in the inner 
ear is: 

single 
choice 

The electrochemical potassium gradient between endo- and perilymphe True 
The chemical calcium gradient between endo- and perilymphe False 
The positive membrane potential of hair-cells False 
The electrochemical sodium gradient between endo- and perilymphe False 
The electrochemical chloride gradient between endo- and perilymphe False 
Frage 22: Cochlea-implants can restore hearing only when: single 

choice 
the middle ear is still intact False 
the outer ear is still intact False 
requires it is implanted simultaneously into both ears of CamKII False 
the auditory nerve is still intact True 
the subject is not older than 1 year False 
Frage 23: The main function of the middle ear of terrestrial mammals is: single 

choice 
reducing the sound amplitude across frequencies False 
filtering out background noise False 
The actively amplifying the sound before it enters the inner earmembrane potential of 
hair-cells 

False 

sound localization in the vertical plane (elevation) False 
impedance matching between two different media (air and fluid) True 
Frage 24: Olfactory receptor neurons are characterized by: single 

choice 
the fact that each individual cell expresses multiple types of odorant receptors (OR) 
at its surface 

False 

receptor potentials that are driven by potassium influx through voltage gated channels False 
the exclusive generation of receptor potentials but not action 
potentials 

False 

the ability to regenerate (neurogenesis) True 
only a very small exposed surface in the nasal mucus False 

 
4. Michèle Hubli & Marc Bolliger: Motor systems 
 

Frage 25: Autonomic dysreflexia: K-Prime 
(2 Pkt.) 

is an acute rise in blood pressure due to a noxious stimulus above the level of a 
spinal cord lesion 

False 

is an acute hypertonia accompanied by a baro-reflex mediated bradykardia True 
arises from a massive sympathetic discharge in preganglionic neurons of the 
lumbar spinal cord 

False 

arises from a loss or diminished descending inhibition of spinal preganglionic 
neurons 

True 

  



Frage 26: Where do the local circuits in the spinal cord get direct input from? single 
choice 

Afferents and lower motor neurons False 
Upper and lower motor neurons False 
Motor cortex, cerebellum, basal ganglia False 
Upper motor neurons, cerebellum, basal ganglia and sensory inputs False 
Brainstem, motor cortex, afferents True  
Frage 27: The central pattern generator: single 

choice 
is dependent on sensory feedback and supraspinal control False 
produces alternating flexion and extension for volitional, skilled movements False 
can be studied in subjects with spinal cord injury by eliciting monosynaptic reflexes False 
consists independent networks of brainstem nuclei producing alternating 
flexion/extension patterns 

False 

is an autonomous network of spinal interneurons producing basic movement 
patterns 

True  

Frage 28: Which tracts are sensory and ascending pathways: K-Prime 
(2 Pkt.) 

Spinocerebellar tracts True 
Rubrospinal tract False 
Dorsal column True 
Extrapyramidal tracts False 
Frage 29: A lower motor neuron syndrom shows signs of: K-Prime 

(2 Pkt.) 
severe paresis and atrophy True 
decreased muscle tone (hypotonia) True 
increased reflexes (hyperreflexia) False 
spasticity False 
Frage 30: What statement(s) is/ are true for timed outcome measures: K-Prime 

(2 Pkt.) 
Timed outcome measures are often used in clinical trials. True 
Timed measures have a high sensitivity to detect compensatory strategies False 
Timed outcome measures cannot identify mechanisms underlying gait dysfunction True 
Timed outcome measures require always a skilled examiner False 

  



Frage 31: A patient with spinal cord injury shows the following signs: bilateral loss 
of touch, vibration sense, proprioception. Intact motor function, pain and temp 
sensation. How is the syndrom he suffers called? 

single 
choice 

Conus Medullaris Syndrome False 
Brown-Séquard Syndrome False 
Dorsal (Posterior) Column Syndrome True 
Central Cord Syndrome False 
Anterior Cord Syndrome False 
Frage 32: Clinical examination with the ISNCSCI assesses the integrity of single 

choice 
all answers are wrong False 
Corticospinal tract, spinothalamic tract and dorsal column True 
Corticospinal tract, spinocerbellar tracts and extrapyramidal tracts False 
Vestibulospinal tract, spinocerebellar tracts and corticospinal tract False 
Dorsal column, reticulospinal tract and vestibulospinal tract False 

 
5. Johannes Bohacek: Higher Brain Functions 
 

Frage 33: What characterizes the association cortex? K-Prime 
(2 Pkt.) 

The majority of input to the association cortex comes from other cortical regions True 
Damage to the association cortex typically leads to agnosias True 
There are very few contralateral connections between different regions of the 
association cortex 

False 

Thalamic regions that project to the association cortex also receive input from the 
cortex 

True 

Frage 34: The HPA-axis single 
choice 

causes the release of ACTH, CRH, cortisol in this order False 
causes the release of CRH, ACTH, cortisol in this order True 
is the hippocampus-pituitary-adrenal axis False 
triggers noradrenaline release from the adrenal medulla False 
is activated by the sympatho-adrenomedullary system False 
Frage 35: Activation of the sympathetic division of the autonomic nervous system K-Prime 

(2 Pkt.) 
stimulates the adrenal medulla, constricts blood vessels and accelerates heart beat True 
dilates pupils, stimulates digestion and stimulates sweat glands False 
is typically accompanied by inhibition of the parasympathetic nervous system True 
predominantly releases noradrenaline at the postganglionic neurons True 
Frage 36: Damage to the right strong parietal association cortex typically single 

choice 
global deficits in sustained attention False 
minor deficits because left hemisphere can compensate False 
Prosopagnosia False 
deficits in language and neglect syncrome on left side of the body False 
neglect syndrome on left side of the body True 

 
  



6. Sebastian Jessberger: Neural stem cells 
 

Frage 37: Newborn neurons K-Prime 
(2 Pkt.) 

are never found in the mammalian hippocampus False 
can be labeled with thymidine analogues True 
can be tracked using 2-photon microscopy in the adult mouse brain True 
are not involved in physiological brain function False 
Frage 38: New neurons are born throughout life single 

choice 
in the brainstem in response to chronic stress False 
throughout the brain and spinal cord False 
in the spinal cord False 
exclusively in the human brain but not in rodents False 
in the mammalian hippocampus True 
Frage 39: Neural stem cells in the adult brain K-Prime 

(2 Pkt.) 
can be visualized using retroviral labeling True 
only exist in the striatum False 
cannot generate any other cells but neurons False 
can be visualized using Cre-based lineage tracing True 
Frage 40: Neural stem cells single 

choice 
onyl divide during embryonic development False 
are absent in the human brain False 
express the microtubuli-associated protein doublecortin False 
regulate their activity in response to various extrinsic stimuli True 
are only active during sleep False 

 
 


