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Theme 1: Electrical properties of neuronal cells (8p)
This theme deals with ion channels, membrane potential and intrinsic properties of neurons. There
are four multiple choice questions with five suggested answers of which one or several are correct.
Please mark the appropriate answer(s) for each of these questions.
1) The electrical activity of neurons is generated by ion flow though ion channels. Which of the
following statement(s) is (are) incorrect regarding ion channels: (2 p)
o
o
o
o
o

1: The flow of ions through ion channels requires energy in form of ATP
2: The direction of the flux of ion is only determined by the driving force
3: Ion channels allow all ions to pass through
4: Ion channels have a selectivity filter to specifically recognize and select a given ion type
5: Ion channels are membrane lipids that allow ion to pass only in one direction

2) The resting membrane potential of neurons is around -65 mV and is determined by: (2 p)
o
o
o
o
o

1: Passive flow of ions
2: Voltage-gated ion channels
3: Leak K+ and Na+ channels
4: Na/K ATPase
5: Non-gated ion channels

3) Action potentials transmit the electrical signals along the axons of neurons. Which of the
following statement(s) is (are) correct: (2 p)
o
o
o
o
o

1: Action potentials are generated in the dendrites of neurons
2: There is an influx of Ca2+ via voltage-gated channels during action potentials
3: The rising phase of an action potential is mediated by Ca2+ influx
4: Action potentials propagate from soma to axon terminals with constant amplitude
5: The slow afterhyperpolarization controls the frequency of action potentials

4) The passive membrane properties of neurons determine the efficacy of summation of synaptic
inputs. Which of the following statement(s) is (are) incorrect: (2 p)
o
o
o
o
o

1: The time and space constants does not vary between different types of neurons
2: The spatial summation increases with an increased space constant
3: The temporal summation decreases with increased space constant
4: Neurons with small time and space constants have less efficient summation
5: The shape of action potentials is determined by the time constant of the neuron
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Theme 2: Neurotransmitters (6p)
a) Which is the major excitatory neurotransmitter in the brain? (1p)

b) Describe how it is synthesized. (1p)

c) Describe how it is inactivated (1p)

d) This neurotransmitter activates two principal types of ionotropic receptors with different
properties. What are these receptors called and how do their properties differ? (3p)
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Theme 3: Sensory systems: Pain physiology (8 p)
Pain impulses, from for example a fingertip, travel a considerable distance before they affect us.
Describe the structures that are sensitive to nociceptive stimulation, (the nociceptors) and the path
of pain signals from the periphery (in e.g. the skin) until they reach consciousness. Which
different types of neurons and which CNS structures participate in the conduction of pain signals
and where are the cell-bodies of these neurons and their synaptic connections located? Also
describe the most important pathways and CNS regions involved in descending pain modulation.
(8 p)
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Theme 4: Sensory systems: Vision (8 p)
1) When light hits a rod, a change in the permeability of a particular ion occurs in the outer
membrane, which causes a change in the membrane potential. Which ion changes the membrane
potential? Explain the mechanism. (3p)
2) Show with a simple drawing the anatomical basis of the pupil's light reflex. (3p)
3) A 50-year-old woman goes to the eye clinic when she starts to see worse. Her vision problems
mainly consist of difficulties to see in the dark. The optician noted that no improvement could be
obtained with glasses. The ophthalmological investigation shows that she suffers from retinitis
pigmentosa and that only the central field of vision remains. Explain this finding, starting from the
retina's composition of both rods and cones. (2p)
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Theme 5: Motor functions I: Spinal cord (8 p)
How is locomotion generated? Describe the organization of the locomotor system by answering
the following questions:
a) Give a definition of the locomotor pattern generator (CPG) and describe its role and location in
the CNS (4p)

b) How is the locomotor CPG activated? (2p)

c) Describe the role of sensory input for the control of locomotion. (2p)
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Theme 6: Motor functions II: Cortical control of motor functions (8p)
The control of our movements includes a number of different steps, from the first thought and
decision of a certain movement, to the actual execution of the movement. In this question you
should give an account for the neurobiological basis of your ability to perform hand movements.
a) The primary motor cortex plays an important role in the control of our movements. Which is
this role? (2p)

c) The primary motor cortex cooperates with other cortical areas which also have important roles
in motor control. What are these areas called and where are they located? (2p)

d) Describe the role of these cortical areas in voluntary motor control. (4p)
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Theme 7: Emotion (7 p)
Emotions are important to motivate the decisions and behaviours that people chose to engage in,
in different situations. For example, emotions are essential at protecting us from a wide range of
threats, such as physical threats (e.g. snakes), psychological stress (e.g. shame), social threats (e.g.
social exclusion) etc. Rightfully, the involved neural circuits are often called “survival circuits”. In
addition, our ability to detect and analyse other people’s emotions are essential for our ability to
understand other people’s intentions and for successful social interactions. Disturbances in the
ability to regulate emotions can be related to phobias, post traumatic stress disorder (PTSD), panic
attacks and schizophrenia.
A) Name the three components necessary for an emotion (3p)

B) Name the main neural structure that is central for producing emotions, it is also involved in
detecting and learning about emotional relevant aspects in the surrounding. (1p)

C) Name the neural structure responsible for down-regulating emotions (1p)

D) Name and describe an additional neural structure central for emotions (you are free to chose
any relevant structure as long as you can accurately motivate why). (2p)

Theme 8:I: Sleep, 4p
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a) Sleep is an essential phenomon of the brain. Describe the role of thalamus for the regulation of
sleep and wakefulness. (2p)

b) What are the acute consequences of sleep deprivation for how the brain will work the next day.
Decribe 4 aspects (2p)

Final exam DFM3-2 The Nervous System 19-05-17

Use the other side of the page if you need more space

8

DFM3-2: The Nervous System

Re-exam 2019-05-17

Mapp nr.

VT19

 points

Tema 8:II PU
Svara med utgångspunkt från PU-dagarna.
1) Definera följande begrepp, och förklara varför dom är viktiga ur ett kliniskt perspektiv. (3p)
- Klassisk betingning

- Operant inlärning
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Theme 1: Electrical properties of neurons (8p)

a)

Describe the ionic mechanisms underlying the action potential including the early and late
afterhyperpolarizations (5p)

b) Describe the mechanisms underlying unidirectional propagation of the action potential along
an axon (3p)
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Theme 2. Synaptic transmission (8p)
Describe the molecular mechanisms underlying fusion of a synaptic vesicle with the plasma
membrane. The important proteins and their roles should be included in the description.
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Theme 3. Vision (8p)

a) Describe the anatomy of the eye with a simple drawing in which the main structures are marked
(4p)

b) Describe the histology of the retina with a simple drawing including its different cell types.
Indicate the direction of light (4p)
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Theme 4. Pain (7p)

a) Describe the detailed pathway of a pain signal from your finger until it reaches the cortex (4p)

b) Describe the neuronal mechanisms underlying the pain withdrawal reflex (=flexor reflex) (3p)
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Theme 5. Motor control I (8p)
Describe the control system for locomotion (8p)
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Theme 6 Motor control II (6p)
Describe the functions of the following cortical regions in motor control.
a) The primary motor cortex

b) The medial premotor cortex (=supplementary motor cortex)

c) The lateral premotor cortex
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Theme 7. Sleep and circadian rhythms (7p)
Hypothalamus is critical for many regulatory functions, including the circadian rhythm.
a) Which nucleus in hypothalamus is critical for generation of the circadian rhythm (1p)

b) What are the main functions of circadian rhythms in humans? (3p)

c) Describe briefly the different stages that you go through during a night of sleep (3p)
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Theme 8. Functions of brain lobes (8p)
Different functions can be attributed to the different lobes of the brain. Describe briefly main
functions linked with:
a) The temporal lobe

b) The occipital lobe

c) The frontal lobe

d) The parietal lobe
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Final Written Re-Exam DFM3 Part 2 – The Nervous System
1. What is true about the resting membrane potential?

X

A
B
C
D
E
F

It does not depend on the intracellular K+ concentration
It does not depend on the extracellular K+ concentration
It can be calculated by using the Goldmann equation
A and C are correct
A, B and C are correct
A and B are correct

2. What is true about the action potential?

X

A
B
C
D
E
F

Its shape does not depend on the time constant
It propagates actively along an axon
The early afterhyperpolarization does not regulate the frequency of action potentials
The late afterhyperpolarization does not regulate the frequency of action potentials
A and B are correct.
C and D are correct.

3. What is true about the neuron´s electrical properties?

X

A
B
C
D
E
F

Synaptic summation depends on voltage-gated channels
Synaptic summation depends on ligand-gated channels
Synaptic summation depends on the time constant
Synaptic summation depends on the space constant
A and B are correct.
C and D are correct.

4. What is true about the neuron´s electrical properties?
X

A
B
C
D
E
F

Synaptic summation depends on the length of dendrites
Synaptic summation is independent of the membrane area of the cell body
Inhibitory synapses does not occur on the soma and proximal dendrites
Excitatory synapses does not occur on distal dendrites
A and B are correct.
C and D are correct.

5. What is true about action potential propagation?
X

A
B
C
D
E
F

Its conduction velocity does not depend on the diameter of the axon
Its conduction velocity depends on myelin
Its conduction velocity depends on the axon diameter only in unmyelinated axons
Its conduction velocity depends on the axon diameter only in myelinated axons
A and B are correct.
B and C are correct.

6. What is true about the action potential refractory period?

X

A
B
C
D
E
F

The absolute refractory period depends on inactivation of Na+ channels
The relative refractory period depends on inactivation of K+ channels
Action potentials can not be triggered during the relative refractory period
Action potentials can not be triggered during the absolute refractory period
A and D are correct.
B and C are correct.

7. What is true about excitability?

X

A
B
C
D
E
F

Astrocytes are excitable
Oligodendrocytes are not excitable
Excitability depends on leak channels
Excitability depends on voltage-gated ion channels
A and C are correct.
B and D are correct.

8. What is true about ion channels?
X

A
B
C
D
E
F

Ligand-gated channels do not determine the resting membrane potential
Voltage-gated channels do not occur in axons
Ligand-gated channels do not occur in cell bodies
Leak channels do not determine the resting membrane potential
A and B are correct.
C and D are correct.

9. What is true about glutamate?

X

A
B
C
D
E
F

It is an excitatory neurotransmitter
It is an inhibitory neurotransmitter
It occurs in (small) synaptic vesicles
It occurs in large dense cored vesicles
A and C are correct
B and D are correct

10. What is true about these neurotransmitters?

X

A
B
C
D
E
F

Dopamine can activate metabotropic receptors
Serotonin can activate metabotropic receptors
GABA does not activate metabotropic receptors
GABA does not activate ionotropic receptors
A and B are correct
C and D are correct

11. What is true about neuropeptides?

X

A
B
C
D
E
F

Dopamine is a neuropeptide
Serotonin is a neuropeptide
Enkephalin is a neuropeptide
Cholecystokinin can not be stored in large dense cored vesicles
A and B are correct
C and D are correct

12. What is true about neurotransmitter inactivation?

X

A
B
C
D
E
F

Acetylcholine is inactivated by enzymatic degradation
Glutamate is inactivated by enzymatic degradation
Acetylcholine is inactivated by uptake
Glutamate is inactivated by uptake
A and D are correct
B and C are correct

13. What is true about neurotransmitter synthesis?

X

A
B
C
D
E
F

Glutamate is a precursor of GABA
Glutamine is a precursor of glutamate
Acetylcholine is a precursor of choline
Dopamine is a precursor of L-DOPA
A and B are correct
C and D are correct

14. What is true about electrical synapses?

X

A
B
C
D
E
F

They do not contain connexin
They do not contain connexons
The perform unidirectional propagation of signals
An excitatory impulse is attenuated as it passes through an electrical synapse
A and C are correct
B and D are correct

15. What is true about chemical synapses?

X

A
B
C
D
E
F

They contain synaptobrevin
They contain synaptotagmin
They contain syntaxin
They contain SNAP25
All of the above are correct
A and B are correct

16. What is true about synaptic vesicles?
X

A
B
C
D
E
F

Regular (small) synaptic vesicles are recycled in nerve terminals
Large dense cored vesicles are recycled in nerve terminals
Fusion of large dense cored vesicles does not depend on SNARE proteins
Fusion of (small) synaptic vesicles does not depend on SNARE proteins
A and C are correct
B and D are correct

17. General sensory physiology: Which feature(s) of a sensory stimulus is/are centrally
represented?
A Location
B Duration
C Modality
D Intensity
X E All the above
F A+C+D
18. Somatosensory system: Rapidly adapting receptors in the skin are involved in:
A Discriminative touch with very fine spatial resolution (shape and texture).
B Discriminative touch: skin deformation, motion, grip control.
C Detection of stretches of the skin.
D Detection of high-frequency vibratory and deep pressure stimuli.
E All the above
X F B+D
19. Somatosensory system: Which of the following statement(s) about proprioception is/are
correct?
A Golgi tendon organs inform about changes in muscle tension.
B Muscle spindles inform about changes in muscle length.
C Primary (Ia) nerve endings produce a sustained response.
D Secondary (II) nerve endings produce a rapidly adapting response.
X E A + B are correct
F All the above are correct.
20. Pain: What do nociceptor neurons and non-nociceptor somatosensory neurons have in
common?
A Unspecialized nerve endings.
X B Cell body most often located in the dorsal root ganglia.
C Synaptic contact with projection neurons in lamina I.
D Same conduction velocity.
E Highly-myelinated axons.
F All the above.
21. Pain: How would a lesion restricted to the right side of the spinal cord at the lower
thoracic level alter perception of pain and touch in the acute phase?
X A Reduced sensation of pain on the lower left side and mechanosensory deficit on
the lower right side of the body, while upper body has normal sensation.
B Reduced sensation of pain on the lower right side and mechanosensory deficit on
the lower left side of the body, while upper body has normal sensation.
C Reduced sensation of pain on the left side of the whole body and mechanosensory
deficit on right side of the whole body.
D Reduced sensation of pain on the lower right side, while the lower left side and
the upper body have normal sensation.
E Reduced sensation of pain on the lower left side, mechanosensory deficit on the
lower left side, while the right side and the upper body have normal sensation.
F Reduced sensation of pain and mechanosensory deficit on the both sides of the
lower part of the body, while upper body has normal sensation.

22. Pain: Which statement regarding the descending control of pain is false?
A Pathways from rostroventral medulla, locus coeruleus and nucleus raphe magnus
are involved in descending inhibition.
B The opioidergic, serotonergic, and noradrenergic systems all contribute to
descending control of pain.
C Descending pathways can exert both excitatory and inhibitory influences on the
activity of dorsal horn neurons.
D Descending control is mediated by synaptic contacts onto dorsal horn projection
neurons, nociceptive afferents, excitatory and inhibitory interneurons, and the
synaptic terminals of other descending pathways.
X E Phantom limb pain develops due to cerebral reorganization and reduced activity in
descending inhibitory pathways.
F None of the above are false.
23. Vision: During accommodation, the shape of the _______ is changed by the _______ in
order to see objects accurately at varying distances.
A lens; zonule fibers
X B lens; ciliary muscle
C pupil; ciliary muscle
D pupil; zonule fibers
E iris; zonule fibers
F None of the above
24. Vision: Which of the following correctly matches rods and cones with their properties?
A Rods: high spatial resolution; cones: color vision
X B Rods: high sensitivity to light; cones: high spatial resolution
C Rods: color vision; cones: low spatial resolution
D Rods: high sensitivity to light; cones: low spatial resolution
E Rods: low sensitivity to light; cones: color vision
F None of the above
25. Higher visual functions: A man is brought to the emergency room after a car crash. A
doctor shines a light in his right eye and only the right pupil constricts. Which of the
following regions is most likely damaged?
A Primary visual cortex
X B Edinger-Westphal nucleus
C Lateral geniculate nucleus
D Internal capsule
E Striate cortex
F All of the above
26. Audition: How does ionic composition of endolymph differ from most extracellular
fluids?
A It is K+-poor and Na+-rich.
B It is Ca2+-poor and Na+-rich.
C It is K+-rich and Na+-rich.
D It is Ca2+-poor and Na+-poor.
X E It is K+-rich and Na+-poor.

F

It is Ca2+-poor and K+ poor.

27. Audition: The lateral superior olive uses which of the following properties of interaural
sound for localization?
A Time
B Frequency
C Waveform
D Period
X E Intensity
F None of the above
28. Audition: Which structure(s) connect(s) adjacent stereocilia?
X A Tip links
B Kinocilium
C Inner hair cells
D Outer hair cells
E Microtubules
F Nerve fibers
29. Vestibular system: After stereocilia move toward the kinocilium,
A mechanically-gated channels close.
B the hair cell hyperpolarizes
C there is an efflux of calcium
D there is a decreased release of transmitter from the hair cell.
X E there is increased signaling in the vestibular nerve.
F The cell does not respond
30. Vestibular system: Which reflex allows a person to visually focus on an object as the
head rotates?
A Vestibulocervical reflex
B Vestibulospinal reflex
X C Vestibulo-ocular reflex
D Vestibular-cerebellar reflex
E Vestibulomotor reflex
F All of the above
31. Taste: _______ papilla, located posteriorly on the tongue, would respond most strongly to
a _______ tastant.
A Foliate; umami
B Fungiform; salt
C Circumvallate; sweet
D Foliate; sour
X E Circumvallate; bitter
F None of the above
32. Olfaction: Which structure separates the olfactory epithelium from the olfactory bulbs?
A Olfactory tract
B Odorants
C Pyriform cortex

X D
E
F

Cribiform plate
Sphenoid bone
Mitral cells

33. What is true about afferents to the spinal cord?

X

A
B
C
D
E
F

Ib afferents originate from muscle spindles
Ia afferents originate from Golgi tendon organs
Ib afferents respond primarily to active muscle contraction
Ia afferents respond primarily to active muscle contraction
A and C are correct
A and D are correct

34. What is true about descending pathways in the spinal cord?
X

A
B
C
D
E
F

The reticulospinal tract is important for control of locomotion
The reticulospinal tract is important for finger movements
The medial corticospinal tract is important for finger movements
The vestibulospinal tract is important for finger movements
A and C are correct
B and D are correct

35. What is true about the flexion reflex?

X

A
B
C
D
E
F

It is elicited by activation of Ia afferents
It is elicited by activation of Ib afferents
It is an innate (inherited) reflex
It is a learned reflex
A and C are correct
B and D are correct

36. What is true about the central pattern generator for locomotion?

X

A
B
C
D
E
F

It is is innate (inherited)
It is learned
Its activity is fine-tuned by cerebellum
It encodes the precise locomotor pattern and does not need to be tuned
A and C are correct
B and D are correct

37. Which of the following motor acts is/are encoded by innate central motor programs in
humans?
A
B
C

Piano playing
Swallowing
Swimming

X

D
E
F

Walking
A and C are correct
B and D are correct

38. What is true about the basal ganglia?
X

A
B
C
D
E
F

They contain GABAergic medium spiny neurons
They contain dopaminergic medium spiny neurons
The direct pathway limits movements
The indirect pathway initiates movements
A and D are correct
B and C are correct

39. What is true about dopaminergic control of movements?

X

A
B
C
D
E
F

Dopamine D1 receptors facilitate the indirect pathway
Dopamine D1 receptors facilitate the direct pathway
Dopamine secretion in striatum is increased in Parkinson´s disease
Dopamine secretion in striatum is decreased in Parkinson´s disease
A and C are correct
B and D are correct

40. What is true about the subthalamic nucleus?

X

A
B
C
D
E
F

It is part of the indirect pathway
It is part of the direct pathway
It plays a role in inhibiting movements
It plays a role in facilitating movements
A and C are correct
B and D are correct

41. What is true about the cerebellum?

X

A
B
C
D
E
F

The cerebrocerebellum receives input from the spinal cord
The vestibulocerebellum is important for speech
The spinocerebellum is important for speech
The vestibulocerebellum is important for eye movements
A and C are correct
B and D are correct

42. What is true about Purkinje cells?

X

A
B
C
D
E
F

They are GABAergic
They receive input from parallel fibers
They receive input from climbing fibers
They are glutamatergic
A, B and C are correct
B, C and D are correct

43. What is true about cerebellar long-term depression?
A
B
C
D

It takes part in motor learning
It depends on calcium
It depends on NMDA receptors
It depends on metabotropic glutamate receptors

X

E
F

A, B and C are correct
A, B and D are correct

44. What is true about the primary motor cortex?

X

A
B
C
D
E
F

It is important for postural control
It encodes direction of voluntary movements
It is located in the parietal lobe
It is located in the frontal lobe
A and C are correct
B and D are correct

45. Which of these cortical regions is particularly important for visually guided movements?
X

A
B
C
D
E
F

The primary motor cortex
The dorsal premotor cortex
The supplementary motor area
The ventral premotor cortex
Both A and B
Both C and D

46. Which of these CNS structure(s) play particularly important role(s) in the control of eye
movements?
X

A
B
C
D
E
F

The frontal lobe
The parietal lobe
Medulla oblongata
Spinal cord
Both A and C
Both B and D

47. Autonomic Nervous system
In the postganglionic neurons of the sympathetic nervous system, integration of
information from multiple levels of the spinal cord is achieved by

X

A
B
C
D
E
F

Adaptation
Range fractionation
Convergence
Lateral inhibition
Topographical organization
Divergence

48. Memory
The hippocampus supports the following processes during memory and learning:

X

A
B
C
D
E
F

Short term storage of explicit memories
Long term storage of explicit memories
Consolidation from short- to long-term memory
Procedural memory
A&C
B&D

49. Attention
The following areas are part of the cortical network for attentional control

X

A
B
C
D
E
F

Ventral prefrontal cortex
Temporo-parietal cortex
Insular cortex
Hippocampus
A, B & C
A&B

50. Stress
The human body responds to stress with

X

A
B
C
D
E
F

Redistribution of Leukocytes
Activation of the adrenal medulla
Increased release of HPA axis hormones
Activation of the medial corticospinal tract
B, C & D
A, B & C

51. Circadian Rhythms
The suprachiasmatic nucleus

X

A
B
C
D
E
F

Is responsible for controlling circadian rhythms
Forms part of the limbic system
Receives input from light-sensitive retinal ganglion cells
Synthesizes hormone melatonin to promote sleep when light is absent
A&C
A, C & D

52. Sleep
Which of these is not a possible consequence of disturbed sleep

X

A
B
C
D
E
F

distractibility
disturbed metabolism
Susceptibility to infection
Procedural memory loss
reduced sex drive
Increased risk for cardiovascular disease

53. Emotion
Which statement is true?
Physiological arousal…

X

A
B
C
D
E
F

Is high during sadness
Is characterized by low skin conductance
Can be picked up by electrodes placed around the eye region
Is a sign of parasympathetic nervous activity
Can be triggered by activation of the amygdala
Cannot be regulated by cognitive fear circuits

54. Cognition and Placebo
Placebo analgesia

X

A
B
C
D
E
F

Occurs during treatment with ineffective drugs
Occurs during treatment with effective drugs
Is caused by the patient’s expectations
Depends on the release of endogenous opioids
All of the above
A, C & D

55. Higher cognitive functions
Which brain area is known to elicit error signals when conflicting information has to be
processed?

X

A
B
C
D
E
F

Hippocampus
Striatum
Amygdala
Basal ganglia
Anterior Cingulate Cortex
Dorsolateral prefrontal Cortex

56. Reward
Which of the following regions is not part of the mesolimbic reward system?

X

A
B
C
D
E
F

Striatum
Hypothalamus
Pituitary gland
Ventral Tegmental area
Prefrontal cortex
Nucleus Coeruleus

57. Integrative brain functions
Which statement is not true?
Hub regions in the brain…

X

A
B
C
D
E
F

connect specialized functional modules
are clustered along a central axis
are particularly robust to neurodegenerative disease
integrate cognitive, affective and social functioning
are part of the default mode network
are central to understanding cortical connectivity
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1. What is true about the resting membrane potential?
X

A
B
C
D
E
F

It does not depend on the intracellular K+ concentration
It depends on the extracellular K+ concentration
It can be calculated by using the Nernst equation
A and C are correct
A, B and C are correct
A and B are correct

2. What is true about the action potential?

X

A
B
C
D
E
F

Its shape depends on the time constant
Its shape depends on the length constant
The early afterhyperpolarization regulates the frequency of action potentials
The late afterhyperpolarization regulates the frequency of action potentials
A and B are correct.
C and D are correct.

3. What is true about the neuron´s electrical properties?

X

A
B
C
D
E
F

Synaptic summation depends on voltage-gated channels
Synaptic summation depends on ligand-gated channels
Synaptic summation depends on the time constant
Synaptic summation depends on the space constant
A and B are correct.
C and D are correct.

4. What is true about the neuron´s electrical properties?

X

A
B
C
D
E
F

Synaptic summation is independent on the length of dendrites
Synaptic summation is independent of the membrane area of the cell body
Inhibitory synapses occur on the soma and proximal dendrites
Excitatory synapses occur on distal dendrites
A and B are correct.
C and D are correct.

5. What is true about action potential propagation?

X

A
B
C
D
E
F

Its conduction velocity depends on the diameter of the axon
Its conduction velocity depends on myelin
Its conduction velocity depends on the axon diameter only in unmyelinated axons
Its conduction velocity depends on the axon diameter only in myelinated axons
A and B are correct.
B and C are correct.

6. What is true about the action potential refractory period?
X

A
B
C
D
E
F

The absolute refractory period depends on inactivation of Na+ channels
The relative refractory period depends on inactivation of K+ channels
Action potentials can not be triggered during the relative refractory period
Action potentials can be triggered during the absolute refractory period
A and B are correct.
C and D are correct.

7. What is true about excitability?

X

A
B
C
D
E
F

Astrocytes are not excitable
Oligodendrocytes are not excitable
Excitability depends on leak channels
Excitability depends on voltage-gated ion channels
A and C are correct.
B and D are correct.

8. What is true about ion channels?

X

A
B
C
D
E
F

Ligand-gated channels determine the resting membrane potential
Voltage-gated channels do not occur in axons
Ligand-gated channels do not occur in cell bodies
Leak channels determine the resting membrane potential
A and B are correct.
C and D are correct.

9. What is true about glutamate?
X

A
B
C
D
E
F

It is an excitatory neurotransmitter
It is an inhibitory neurotransmitter
It does not occur in (small) synaptic vesicles
It occurs in large dense cored vesicles
A and C are correct
B and D are correct

10. What is true about these neurotransmitters?

X

A
B
C
D
E
F

Dopamine can activate metabotropic receptors
Serotonin can activate metabotropic receptors
GABA can metabotropic receptors
GABA can activate ionotropic receptors
All of the above
A and C are correct

11. What is true about neuropeptides?

X

A
B
C
D
E
F

Dopamine is not a neuropeptide
Serotonin is not a neuropeptide
Enkephalin is not a neuropeptide
Cholecystokinin is not a neuropeptide
A and B are correct
C and D are correct

12. What is true about neurotransmitter inactivation?

X

A
B
C
D
E
F

Acetylcholine is not inactivated by enzymatic degradation
Glutamate is not inactivated by enzymatic degradation
Acetylcholine is not inactivated by uptake
Glutamate is not inactivated by uptake
A and D are correct
B and C are correct

13. What is true about neurotransmitter synthesis?
X

A
B
C
D
E
F

Glutamate is a precursor of GABA
Glutamate is a precursor of glutamine
Acetylcholine is a precursor of choline
Dopamine is a precursor of L-DOPA
A and C are correct
B and D are correct

14. What is true about electrical synapses?

X

A
B
C
D
E
F

They do not contain connexin
They contain connexons
The perform unidirectional propagation of signals
An excitatory impulse is attenuated as it passes through an electrical synapse
A and C are correct
B and D are correct

15. What is true about chemical synapses?

X

A
B
C
D
E
F

They contain synaptobrevin
They contain synaptotagmin
They contain syntaxin
They contain SNAP25
All of the above are correct
A and B are correct

16. What is true about synaptic vesicles?
X

A
B
C
D
E
F

Regular (small) synaptic vesicles are not recycled in nerve terminals
Large dense cored vesicles are not recycled in nerve terminals
Fusion of large dense cored vesicles does not depend on SNARE proteins
Fusion of (small) synaptic vesicles does not depend on SNARE proteins
A and C are correct
B and D are correct

17. General sensory physiology: Which feature(s) of a sensory stimulus is/are centrally
represented?
A Location
B Duration
C Modality
D Intensity
X E All the above
F A+C+D
18. Somatosensory system: Rapidly adapting receptors in the skin are involved in:
A Discriminative touch with very fine spatial resolution (shape and texture).
B Discriminative touch: skin deformation, motion, grip control.
C Detection of stretches of the skin.
D Detection of high-frequency vibratory and deep pressure stimuli.
E All the above
X F B+D
19. Somatosensory system: Which of the following statement(s) about proprioception is/are
correct?
A Golgi tendon organs do not inform about changes in muscle tension.
B Muscle spindles do not inform about changes in muscle length.
C Primary (Ia) nerve endings do not produce a sustained response.
D Secondary (II) nerve endings do not produce a rapidly adapting response.
E A + B are correct
X F C + D are correct
20. Pain: What do nociceptor neurons and non-nociceptor somatosensory neurons have in
common?
A Unspecialized nerve endings.
X B Cell body most often located in the dorsal root ganglia.
C Synaptic contact with projection neurons in lamina I.
D Same conduction velocity.
E Highly-myelinated axons.
F B + D are correct.
21. Pain: How would a lesion restricted to the right side of the spinal cord at the lower
thoracic level alter perception of pain and touch in the acute phase?
X A Reduced sensation of pain on the lower left side and mechanosensory deficit on
the lower right side of the body, while upper body has normal sensation.
B Reduced sensation of pain on the lower right side and mechanosensory deficit on
the lower left side of the body, while upper body has normal sensation.
C Reduced sensation of pain on the left side of the whole body and mechanosensory
deficit on right side of the whole body.
D Reduced sensation of pain on the lower right side, while the lower left side and
the upper body have normal sensation.
E Reduced sensation of pain on the lower left side, mechanosensory deficit on the
lower left side, while the right side and the upper body have normal sensation.
F Reduced sensation of pain and mechanosensory deficit on the both sides of the
lower part of the body, while upper body has normal sensation.

22. Pain: Which statement regarding the descending control of pain is false?
A Pathways from rostroventral medulla, locus coeruleus and nucleus raphe magnus
are involved in descending inhibition.
B The opioidergic, serotonergic, and noradrenergic systems all contribute to
descending control of pain.
C Descending pathways can exert both excitatory and inhibitory influences on the
activity of dorsal horn neurons.
D Descending control is mediated by synaptic contacts onto dorsal horn projection
neurons, nociceptive afferents, excitatory and inhibitory interneurons, and the
synaptic terminals of other descending pathways.
X E Phantom limb pain develops due to cerebral reorganization and reduced activity in
descending inhibitory pathways.
F None of the above are false.
23. Vision: During accommodation, the shape of the _______ is changed by the _______ in
order to see objects accurately at varying distances.
A lens; zonule fibers
X B lens; ciliary muscle
C pupil; ciliary muscle
D pupil; zonule fibers
E iris; zonule fibers
F None of the above
24. Vision: Which of the following correctly matches rods and cones with their properties?
A Rods: high spatial resolution; cones: color vision
X B Rods: high sensitivity to light; cones: high spatial resolution
C Rods: color vision; cones: low spatial resolution
D Rods: high sensitivity to light; cones: low spatial resolution
E Rods: low sensitivity to light; cones: color vision
F None of the above
25. Higher visual functions: A man is brought to the emergency room after a car crash. A
doctor shines a light in his right eye and only the right pupil constricts. Which of the
following regions is most likely damaged?
A Primary visual cortex
X B Edinger-Westphal nucleus
C Lateral geniculate nucleus
D Internal capsule
E Striate cortex
F All of the above
26. Audition: How does ionic composition of endolymph differ from most extracellular
fluids?
A It is K+-poor and Na+-rich.
B It is Ca2+-poor and Na+-rich.
C It is K+-rich and Na+-rich.
D It is Ca2+-poor and Na+-poor.
X E It is K+-rich and Na+-poor.

F

It is Ca2+-poor and K+ poor.

27. Audition: The lateral superior olive uses which of the following properties of interaural
sound for localization?
A Time
B Frequency
C Waveform
D Period
X E Intensity
F None of the above
28. Audition: Which structure(s) connect(s) adjacent stereocilia?
X A Tip links
B Kinocilium
C Inner hair cells
D Outer hair cells
E Microtubules
F Nerve fibers
29. Vestibular system: After stereocilia move toward the kinocilium,
A mechanically-gated channels close.
B the hair cell hyperpolarizes
C there is an efflux of calcium
D there is a decreased release of transmitter from the hair cell.
X E there is increased signaling in the vestibular nerve.
F The cell does not respond
30. Vestibular system: Which reflex allows a person to visually focus on an object as the
head rotates?
A Vestibulocervical reflex
B Vestibulospinal reflex
X C Vestibulo-ocular reflex
D Vestibular-cerebellar reflex
E Vestibulomotor reflex
F All of the above
31. Taste: _______ papilla, located posteriorly on the tongue, would respond most strongly to
a tastant.
A Foliate; umami
B Fungiform; salt
C Circumvallate; sweet
D Foliate; sour
X E Circumvallate; bitter
F None of the above
32. Olfaction: Which structure separates the olfactory epithelium from the olfactory bulbs?
A Olfactory tract
B Odorants
C Pyriform cortex

X D
E
F

Cribiform plate
Sphenoid bone
Mitral cells

33. What is true about afferents to the spinal cord?

X

A
B
C
D
E
F

Ib afferents do not originate from muscle spindles
Ia afferents do not originate from Golgi tendon organs
Ib afferents do not respond to active muscle contraction
Ia afferents do not respond to passive muscle stretch
A and B are correct
C and D are correct

34. What is true about descending pathways in the spinal cord?

X

A
B
C
D
E
F

The reticulospinal tract is important for control of locomotion
The reticulospinal tract is important for finger movements
The lateral corticospinal tract is important for finger movements
The vestibulospinal tract is important for finger movements
A and C are correct
B and D are correct

35. What is true about the flexion reflex?

X

A
B
C
D
E
F

It is elicited by pain afferents
It is elicited by activation of Ib afferents
It is an innate (inherited) reflex
It is a learned reflex
A and C are correct
B and D are correct

36. What is true about the central pattern generator for locomotion?

X

A
B
C
D
E
F

It is is not innate (inherited)
It is not learned
Its activity is not fine-tuned by cerebellum
It encodes the locomotor pattern but needs to be tuned
A and C are correct
B and D are correct

37. Which of the following motor acts is/are encoded by innate central motor programs in
humans?
A
B
C

Swallowing
Piano playing
Swimming

X

D
E
F

Breathing
A and D are correct
B and C are correct

38. What is true about the basal ganglia?

X

A
B
C
D
E
F

They do not contain GABAergic medium spiny neurons
They do not contain dopaminergic medium spiny neurons
The direct pathway limits movements
The indirect pathway limits movements
A and D are correct
B and C are correct

39. What is true about dopaminergic control of movements?

X

A
B
C
D
E
F

Dopamine D1 receptors facilitate the direct pathway
Dopamine D1 receptors facilitate the indirect pathway
Dopamine secretion in striatum is increased in Parkinson´s disease
Dopamine secretion in striatum is decreased in Parkinson´s disease
A and D are correct
B and D are correct

40. What is true about the subthalamic nucleus?

X

A
B
C
D
E
F

It is part of the indirect pathway
It is part of the direct pathway
It plays a role in inhibiting movements
It plays a role in facilitating movements
A and C are correct
B and D are correct

41. What is true about the cerebellum?

X

A
B
C
D
E
F

The cerebrocerebellum is important for speech
The vestibulocerebellum is important for speech
The spinocerebellum receives input from the spinal cord
The spinocerebellum is important for eye movements
A and C are correct
B and D are correct

42. What is true about Purkinje cells?

X

A
B
C
D
E
F

They are GABAergic
They receive input from parallel fibers
They receive input from climbing fibers
They are glutamatergic
A, B and C are correct
B, C and D are correct

43. What is true about cerebellar long-term depression?

X

A
B
C
D

It does not take part in motor learning
It does not depend on calcium
It does not depend on NMDA receptors
It does not depend on metabotropic glutamate receptors

E
F

A and C are correct
B and D are correct

44. What is true about the primary motor cortex?
X

A
B
C
D
E
F

It is important for postural control
It encodes direction of voluntary movements
It is located in the parietal lobe
It is located in the temporal lobe
A and D are correct
B and C are correct

45. Which of these cortical regions is particularly important for visually guided movements?
X

A
B
C
D
E
F

The primary motor cortex
The dorsal premotor cortex
The supplementary motor area
The ventral premotor cortex
Both A and B
Both C and D

46. Which of these CNS structure(s) play particularly important role(s) in the control of eye
movements?

X

A
B
C
D
E
F

The frontal lobe
The parietal lobe
Mesencephalon
Spinal cord
Both A and C
Both B and D

47. Autonomic Nervous system
In the postganglionic neurons of the sympathetic nervous system, integration of
information from multiple levels of the spinal cord is achieved by

X

A
B
C
D
E
F

Adaptation
Range fractionation
Convergence
Lateral inhibition
Topographical organization
Divergence

48. Memory
The hippocampus supports the following processes during memory and learning:

X

A
B
C
D
E
F

Short term storage of explicit memories
Long term storage of explicit memories
Consolidation from short- to long-term memory
Procedural memory
A&C
B&D

49. Attention
The following areas are part of the cortical network for attentional control

X

A
B
C
D
E
F

Ventral prefrontal cortex
Temporo-parietal cortex
Insular cortex
Hippocampus
A, B & C
A&B

50. Functions of brain lobes
Which of the following statement(s) is/are true

X

A
B
C
D
E
F

The parietal lobe is important for motivation
The occipital lobe is important for recognition of objects
The occipital lobe is important for planning
The temporal lobe is important for recognition of objects
A&D
B&C

51. Circadian Rhythms
The suprachiasmatic nucleus

X

A
B
C
D
E
F

Is responsible for controlling circadian rhythms
Forms part of the limbic system
Receives input from light-sensitive retinal ganglion cells
Synthesizes hormone melatonin to promote sleep when light is absent
A&C
A, C & D

52. Sleep
Which of these is not a possible consequence of disturbed sleep

X

A
B
C
D
E
F

Distractibility
Disturbed metabolism
Susceptibility to infection
Procedural memory loss
Reduced sex drive
Increased risk for cardiovascular disease

53. Emotion
Which statement is true?
Physiological arousal…

X

A
B
C
D
E
F

Is high during sadness
Is characterized by low skin conductance
Can be picked up by electrodes placed around the eye region
Is a sign of parasympathetic nervous activity
Can be triggered by activation of the amygdala
Cannot be regulated by cognitive fear circuits

54. Language
Language

X

A
B
C
D
E
F

Wernicke´s area is important for formation of speech
Broca´s area is important for formation of speech
The left hemisphere is commonly dominant for speech
The right hemisphere is commonly dominant for speech
A and D
B and C

55. Higher cognitive functions
Which brain area is known to elicit error signals when conflicting information has to be
processed?

X

A
B
C
D
E
F

Hippocampus
Striatum
Amygdala
Basal ganglia
Anterior Cingulate Cortex
Dorsolateral prefrontal Cortex

56. Reward
Which of the following region/regions is/are part of the mesolimbic reward system?

X

A
B
C
D
E
F

Striatum
Suprachiasmatic nucleus
Locus Coeruleus
Ventral Tegmental area
B and C
A and D

57. Integrative brain functions
Which statement is not true?
The prefrontal cortex is important for:

X

A
B
C
D
E
F

Planning
Decision making
Visual interpretation
Behavioural inhibition
Working memory
D and BE
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Theme 1: Physiology of the neuron (8p)
a) Describe the ionic mechanisms underlying the action potential including the
afterhyperpolarization (3p)

b) Describe how the action potential is propagated in myelinated and unmyelinated axons,
respectively. (3p)

c) What is the axon refractory period and how does the refractory period in an axon contribute
to uni-directional propagation of the action potential? (2p)
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Theme 2: Synaptic transmission (7p)
A) Describe the molecular mechanisms underlying fusion of synaptic vesicles in nerve
terminals. The answer should include the key proteins and their respective roles (5p).

B) Explain the term facilitation and explain the underlying mechanism (2p).
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Theme 3: Pain (8p)
A) Describe key differences in the characteristics of projected pain versus referred pain (4 p)

B) There are several endogenous mechanisms that may inhibit or reduce pain signalling. Give
one example of how inhibitory pain modulation via descending systems can regulate
ascending activity at the level of the spinal cord. Include examples of transmitter substances
involved in this process in your answer. (3 p)

C) Which nerve fibers mediate nociception that is interpreted as sharp, easily localized pain?
(1p)

Re-Exam DFM3-2 The Nervous System

3

Use the other side of the page if you need more space

DFM3-2: The Nervous System Re-exam 2020-12-15
Mapp nr.

HT20

 poäng

Theme 4: The visual system (8p)
A) Stimulating a rod with light leads to membrane hyperpolarization. Explain the details of
phototransduction in the rods. (4p)

B) The pupillary light reflex causes a decrease in the diameter of the pupil that follows light
stimulation of the retina. Describe the anatomical pathway that regulates this reflex. (3p)

C) You are examining the pupillary light reflex in a patient. When you stimulate the left eye
with light the pupil in the left eye decreases in diameter but NOT the right pupil. Explain the
reason for this. (1p)
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Theme 5: Motor functions – the basal ganglia (8p)
A) Describe the pathway that is refered to as the direct pathway. Which nuclei are involved?
Which neurotransmitters are used and what is the role in motor control (4p)

A) Describe the pathway that is refered to as the indirect pathway. Which nuclei are involved?
Which neurotransmitters are used and what is the role in motor control (4p)
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Theme 6: Cortical control of motor functions (7p)
The control of our movements includes a number of different steps, from the first thought and
decision of a certain movement, to the actual execution of the movement. In this question you
should give an account for the neurobiological basis of your ability to perform hand
movements.
a) The primary motor cortex plays an important role in the control of our movements. Which
is this role? (2p)

b) The primary motor cortex cooperates with other cortical areas which also have important
roles in motor control. What are these areas called and where are they located? (2p)

c) Describe the role of these cortical areas in voluntary motor control. (3p)
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Theme 7: Cognitive functions (6p)
Different cognitive functions have been linked with different lobes of the brain.
A) State two functions that are located in the frontal lobe (2p)

B) State one function that is located in the occipital lobe (1p)

C) State two functions that are located in the temporal lobe (2p)

D) State one function that is located in the parietal lobe (1p)
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Theme 8: Language (8p)
Two areas in the association cortex are important for language.
a) Which are these areas? (2p)

b) What is characteristic for aphasias linked with each of these two areas? (4p)

c) Lateralization means that a function is primarily linked with one hemisphere. Give two
examples of functions and state on which side it is (most often) located. (2p)
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