Human Physiology for Medical Students

CNS - TLE

March 31, 1997

1)
Pre- and post-synaptic heptaspan receptors for serotonin exist at the same axo-dendritic synapse.  Assume that stimulation of the post-synaptic receptor diminishes excitatory signals while stimulation of the presynaptic receptors increases neurotransmitter release.  What physiological mechanism is most likely to be involved?

a)
Pre-synaptic serotonin receptors directly activate Na' channels.

b)
Pre-synaptic serotonin receptors are coupled to a G protein which, in turn, opens Ca 2+ channels.

c)
Post-synaptic serotonin receptors are coupled to G proteins which ultimately cause activation of a protein kinase.  The activated kinase then phosphorylates and inactivates K+ channels.

d)
Post-synaptic serotonin receptors directly open a Cl- channel.

2)
The primary function of the type Ia afferent neuron is to:

a)
Send information on change in length from the muscle spindle to the a motor neuron.

b)
Send information on absolute length from the muscle spindle to the a motor neuron.

c)
Send information on tension from the muscle spindle to the a motor neuron.

d)
Send information on tension from the muscle spindle to the Golgi tendon organ.

e)
Send information on tension from the Golgi tendon organ to inhibitory interneurons.

3)
A certain transgenic animal has been developed.  Normally, after stimulating dopaminergic neurons for 2 minutes, TH activity increases from 50 to 80 arbitrary units.  Neurons from the transgenic animals do not show this increase.  What are the molecular sites (or site) of this mutation.

a)
A mutant tyrosine hydroxylase is expressed in which binding sites for the pterin cofactor are eliminated.

b)
A mutant tyrosine hydroxylase is expressed in which the binding sites for dopamine are eliminated.

c)
A mutant tyrosine hydroxylase is expressed in which the binding sites for cAMP are eliminated.

d)
  The animals are deficient in Ca 2, /Calmodulin protein kinase.

e)    
Choices a and c above are correct.

4)
An ideal probe for imaging localized brain metabolism would likely possess the following characteristic(s).

a)
It diffuses readily across the Blood-Brain Barrier.

b)
It is rapidly metabolized by neurons and, as such, it is not toxic

c)
It is a low-energy isotope with a long half life.

d)
It diffuses into neurons.

e)
It is actively transported into neurons or glia.

5)
Antagonist inhibition (reciprocal inhibition in the circuits for the stretch reflex) occurs when:

a)
Collateral fibers from the muscle spindle activate homonymous motorneurons.

b)
Collateral fibers from the muscle spindle activate interneurons.

C)
Renshaw cells are activated.

d)
y motorneurons are activated.

6)
A sow in heat has emitted a healthy dose of boartaint into a small room in which you sit, undergoing an electroolfactogram.  If you compare the records a few seconds after you smell the boartaint (assume that you have the receptor) to those 3 minutes later, what do you expect to see?

a)
The frequency of firing of the aggregate olfactory nerves will be increased at 3 min.

b)
The frequency of firing of the aggregate olfactory nerves Will be decreased at 3 min.

c)
The frequency of firing of the aggregate olfactory nerves will not change much.

d)
The amplitude of firing of the aggregate olfactory nerves will be decreased at 3 min.

7)
Receptors for acetylcholine in the CNS differ from those at the neuromuscular junction because

a)
The CNS has only muscarinic receptors while the neuromuscular junction has nicotinic receptors.

b)
Nicotinic receptors at the neuromuscular junction conduct Na+ and K+ while some of those in the CNS conduct Na+, K' and Ca++.

c)
Nicotinic receptors at the neuromuscular junction are comprised of 5 subunits while those in the CNS are a single large protein which spans the membrane many times.

d)
Muscarinic receptors at the neuromuscular junction are not coupled to G proteins.

8)
Endothelial cells in the choroid plexus

a)
Have tight junctions between them.

b)
Form the basis of the blood-brain barrier.

c)
Do not undergo micropinocytosis.

d)
Are fenestrated.

e)
All of the above choices are correct.

9)
Cells which act as receptors for light and smell have the following characteristics in common:

a)
They display an all or none response to a specific stimulus.

b)
They are modified epithelial cells.

c)
They are modified cilia.

d)
They respond to stimuli by hyperpolarization.

e)
They respond to stimuli by depolarization.

10)
An experienced piano technician suffers a stroke which affects the left hemisphere (Broca's area), but little else.  Prior to his stroke, he had been able to carry out each of the activities listed below.  Which is he unlikely to be able to complete subsequent to the stroke?

a)
Tune a piano

b)
Play a song from memory

c)
Repair a piano using diagrammatic instruction in a manual.

d)
Verbally explain the art of piano tuning to an apprentice.

11)
Within the primary visual cortex, one can find

a)
a retinotopic map of the visual world

b)
  ocular dominance columns

c)
orientation-selective cells

d)
  a distorted map of the visual world heavily weighted to input from the fovea

e)
  all of the above

12)
The best stimulus for a simple cell in the cortex might be

a)
diffuse light

b)
a small spot of light

c)
a line oriented at a specific position

d)
a complex scene, such as the face of a person known to the individual

e)      flashing stimuli

13)
Vertebrate photoreceptors are

a)
depolarized in the dark due to the opening of potassium channels.

b)
hyperpolarized by light due to the action of the sodium/potassium exchanger.

c)
depolarized in the dark due to cGMP-gated channels which are open.

d)
depolarized by light due to the opening of sodium channels.

e)
cells producing action potentials due to the opening of sodium channels.

14)
Which of the following statements about the role of the amygdala in emotion is/are TRUE?

a)
The amygdala is the part of the limpic system most specifically concerned with emotion.

b)
Electrical stimulation of amygdala in humans produces feeling of fear and apprehension.

c)
Bilateral removal of temporal lobes (including amygdala) leads to "flattenning" of emotions.

d)
All of the above are true.

15)
Neuroendocrine cells in hypothalamus are specialized for the synthesis and secretion of

a)
acetylcholine.

b)
glutamate.

c)
neuropeptides.

d)
serotonin.

e)
epinephrine.

16)
Which of the following statements about the function of hypothalamus is FALSE?  The hypothalamus

a)
controls body temperature.

b)
contains neuroendocrine cells which secrete the neuropeptides vasopressin or oxytocin.

c)
regulates the total amount of sleep.

d)     serves as a major coordinator of the autonomic nervous system.

17)
REM sleep in humans is characterized by

a)
decreased brain oxygen consumption.

b)
decreased blood pressure.

c)
decreased skeletal muscle tone.

d)
regular heart rate.

e)
infrequent penile tumescence.

18)
NREM (slow wave) sleep in humans is characterized by

a)
increased brain oxygen consumption.

b)
decreased blood pressure.

c)
irregular heart rate.

d)
low skeletal muscle tone.

e)
frequent penile tumescence.

19)
Neurotransmitters from the reticular formation can modify cortical synchronization or desynchronization.  Which of the following occurs during REM sleep?

a)
Locus coeruleus is very active and releasing lots of norepinephrine.

b)
Locus coeruleus is inhibited and not releasing norepinephrine.

c)
Cholinergic nuclei of the pons-midbrain junction are active leading to low amplitude, fast, desynchronized EEG.

d)
Cholinergic nuclei of the pons-midbrain junction are active leading to a high amplitude, slow, synchronized EEG activity.

e)
   b and c occur.

20)
Which of the following was NOT seen after frontal lobotomy?

a)
Loss of object constancy.

b)
Damage to the obitofrontal cortex and/or connections to it.

c)
Reduced emotionality.

d)
Seizures.

e)
Specific disruptions in motor behavior like inability to initiate movements with one hand.

21)
Long term potentiation in the CAl region of the hippocampus

a)
can last for hours, days or weeks.

b)
requires activation of NMDA type glutamate receptors.

c)      requires depolarization of the postsynaptic neuron.

d)      involves activation of calcium-dependent kinases.

e)   All of the above.

22)
A number of neuropathological changes are seen in Alzheimer's disease, these

include:

a)
amyloid plaques

b)
neurofibrillary tangles

c)
degeneration of cholinergic neurons of the nucleus basalis

d)
degeneration of dopaminergic neurons of the substantia nigra

e)
a, b and c, above.

23)
Neuron A shows more spatial summation than neuron B.

a)
The membrane length constant of Neuron A is greater than that of Neuron

B.

b)
The membrane length constant of Neuron B is greater than that of Neuron

A.

            c)
The membrane time constant of Neuron A is greater than that of Neuron

B.

            d)
The membrane time constant of Neuron B is greater than that of Neuron

A.

24)
When glutamate binds onto AMPA type receptors, channels open which are permeable to both sodium and potassium ions.  The conductance of these channels for sodium, however, is much greater than the conductance for potassium.  What type of membrane potential change will occur in response to glutamate?

a)
depolarization

b)
hyperpolarization

c)
a shift toward the sodium equilibrium potential ENa

d)
a shift toward the potassium equilibrium potential EK

e)
a and c will occur.

25)
Which of the following is FALSE concerning the apex region of the cochlea?

a)
the basilar membrane is wide and floppy.

b)
the basilar membrane is narrow and rigid.

c)
is best activated by low frequency sounds.

d)
is least activated by high frequency sounds.

e)        a and c.

26)
When the sterocilia of an auditory hair cell are deflected in the direction of the tallest stereocilia

a)
potassium ions enter at the apical end of the cell.

b)
potassium ions leave at the apical end of the cell.

c)
potassium ions enter at the basal part of the cell .

d)
the cell initially hyperpolarizes.

e)
b and d occur.

27)
Which would give ongoing information about head position in the absence of movement?

a)
the utricle

b)
the saccule

c)
the semicircular canals

d)
a and b, above.

28)
Mechanoreceptors with large receptive fields tend to be

a)
fast adapting

b)
slow adapting

c)
located superficially in the skin

d)
located deeper within the skin

29)
Warm and cold sensations

a)
are carried by the same temperature sensitive afferents.

b)
stimulate the same free nerve endings as painful stimuli.

c)
activate distinct cold and warm sensitive points on the skin.

d)
show little adaptation to a prolonged temperature stimulus.

30)
Which motor pathway ends directly on alpha motor neurons in the dorsolateral region of the ventral horn and controls fine motor control of individual fingers?

a)
vestibulospinal tract

b)
reticulospinal tract.

c)
corticospinal tract

d)
rubrospinal tract

e)      both c and d, above.

31)
A patient shows large flailing, rotatory movements on one side of the body following a stroke.  An MRI indicates unilateral damage of the subthalamic nucleus.  The abnormal involuntary movements are somewhat suppressed by dopamine receptor blocking drugs and regress spontaneously after about 4 weeks.  Your diagnosis is

a)
athetosis

b)
hemiballismus

c)
Huntington's chorea

d)
Parkinson's disease

e)
tardive dyskinesia

32)
The inability to make moment to moment adjustments in posture during execution of a movement suggests a selective lesion in the

a)
vermis region of the spinocerebellum

b)
intermediate region of the spinocerebellum

c)
cerebrocerebellum

d)     pontocerebellum
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