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1
Cigarette smoking diminishes the sense of smell due to increased threshold for odorant detection.  Pictured below are recordings of action potentials from an olfactory receptor neuron in response to three different concentrations of a single odorant.  Record a. is made from a healthy, 50 year-old non-smoking, female.  Which would most likely represent the pattern recorded from a 50 year old who has been smoking 2 packs of cigarettes daily for the past 38 years?
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2.     18 F 2 deoxyglucose is an ideal agent for PET imaging because  

         a.
it has a short half-life and high energy and is transported into neurons .

b.
it has a long half-life and low energy and is transported into neurons.

c.
it has a short half-life and high energy and diffuses into neurons.

d.
it has a long half-life and low energy and diffuses into neurons.

3.
A female patient suffers a stroke on the right side of her brain in the areas of the right association cortex controlling visual attention.  No other damage occurs.  She is most likely to


a.      recognize people only in the right visual field.

b.
recognize people only in the left visual field.

c.
show increased sensation (pain, touch and temperature) on the left side.

d.      show augmented reflex activity on the left side.

4.
Which of the following statements concerning peptide neurotransmitters or neuromodulators and acetylcholine is correct?

           a.
Both cannot coexist in the same vesicle.

b.
Regulation of ACh biosynthesis is primarily at the level of gene transcription.

c.
Peptides are synthesized in the axon terminal.

d.
Peptide hormones are broken down outside the cell but ACh is taken back up intact for metabolism or reuse.

5.
Cerebral blood flow increases in cases of

a.
influenza.

b.  
hypoxia (Arterial P02= 75 mmHg).

c.
hypertension (Arterjal pressure= 140 mm Hg).

d.     
coma.

            e.  
hypercapnia (Arterial PCO2 = 75 mmHg).

6 .    Static gamma efferent neurons are most likely to show greatest activity when

a.
an alpha motorneuron activates them by repeated firing.

b.
type II neurons activate them.

c.       exercise causes muscle spindles to become distorted.

d.  
person is nervous.

7.      A direct result of metabotropic Glutamate receptor activation is

a.
opening of a Cl- channel.

b. opening of a Ca 2+ channel. 

c. activation of phospholipase C.



d.
activation of adenylyl cyclase.

8.
You are doing an experiment in which you depolarize an axon terminal with an electrode.  Release of neurotransmitter from that axon terminal will be blocked by an agent which

  a.

blocks voltage-gated Na+ Channels.


    
b. 
blocks ligand-gated Na+ Channels.


  
c.  
blocks voltage-gated Ca2+  Channels. 

d.      
blocks ligand-gated Ca2+ Channels. 

9.
The primary function of the type II afferent neuron is to

a.
send information on change in length from the muscle spindle.

b. send information on absolute length from the muscle spindle.

c. send information on tension from the muscle spindle.  

d. send information on tension from the Golgi tendon organ. rX

10.
Synthesis of dopamine in a neuron would be inhibited by

a.
increased levels of cAMP within the neuron.

b.
increased activity of Ca2+/calmodulin activated protein kinase in the neuron.

c.
increased concentration of Norepinephrine within the neuron.

d.
increased concentration of Acetylcholine within the neuron.

11.
The resting membrane potential for all brain neurons is

a.
at an equilibrium state for potassium ions.

b.
at an equilibrium state for sodium ions.

c.
at an equilibrium state for chloride ions.

d.
a steady- state level between the equilibrium potentials of the ions involved, weighted by their relative permeabilities/conductances.

e.
is the same as the resting membrane potential for brain glial cells.

12.
Which of the following changes would increase the driving force for sodium entry into a neuron?

a.
depolarization of the membrane potential

b.
hyperpolarization of the membrane potential

c.
an increase in the extracellular sodium concentration


   d..
The sodium equilibrium potential ENa becomes more positive.

e.
b, c and d are correct.

13.
Which of the following statements regarding sound pressure levels in decibels (dB) is FALSE for normal human hearing?

a.
A sound of 140 dB would be above the pain threshold.

b.
A soft whisper would be about 20 dB.

c. Absolute hearing threshold for a 1 000 Hz tone is 20 dB.

d. Absolute hearing threshold for a 3000 Hz tone is 0 dB.

14.
Motor responses of outer hair cells


a.
amplify the relative movements of the tectorial and basilar membranes.


b.
amplify incoming signals received by adjacent inner hair cells.


c.
narrow (sharpen) the tuning curve.


d.
are suppressed by acetylcholine release by efferents from the brain. 


e.
all of the above.

15.
A rotation of the head to the left (around the long axis of the head, yaw) would be detected by the horizontal semicircular canals on the two sides of the head and this would activate the vestibulo-ocular reflex.  Which of the following would occur?

a.     Stereocilia in the left horizontal canal would bend toward their kinocilia and the    

          sterocilia in the right horizontal canal would bend away from their kinocilia.

b.     Stereocilia in both the left and right horizontal canals would bend toward their  

          kinocilia.


c.       The eyes would turn to the left.

        d.        The eyes would turn to the right.  

        e.
Both a and d would occur.

16.
You are testing different somatosensory stimuli on your patient's hand while recording from a single A( fiber using the technique of microneurography.  The fiber is not activated by pinprick.  It is fast adapting and responds best to high frequency vibration.  Its receptive field is very large.  The receptor ending of this fiber is a

a. Meissner's corpuscle 

b. Pacinian corpuscle.

c. Ruffini ending.

d. Merkel's disk.

e. free nerve ending.

17.    Fast pain felt in response to a pinprick would be due to activation of

a.
C type primary afferent fibers and the Anterolateral System.

b.
C type primary afferent fibers and the Dorsal Column-Medial Lemniscus Pathway.

c.
A delta type primary afferent fibers and the Anterolateral System.

d.
A delta type primary afferent fibers and the Dorsal Column-Medial Lemniscus Pathway.

18.
If the temperature of the skin (34( C) is suddenly lowered by 10( C by touching a cooling probe to a cold sensitive point on the skin, what will happen to the frequency of action potential firing?

a.
Cold fibers from cold receptors in the area will increase their firing rate.

b.
Cold fibers from cold receptors in the area will decrease their firing rate.

c.

Warm fibers from warm receptors in the area will increase their firing rate.

d.

Warm fibers from warm receptors in the area will decrease their firing rate.

1 9.
In addition to the primary motor cortex (area 4) and premotor cortex (area 6), the somatosensory cortex (areas 3, 1 and 2) also contribute fibers to the corticospinal tract.  This latter component of the corticospinal tract

a.
ends on the dorsolateral group of motor neurons in the ventral horn.

b.
ends on the ventromedial group of motor neurons in the ventral horn.


    c.
ends in the dorsal horn of the spinal cord, dorsal column nuclei and sensory relay 

nuclei of the thalamus.

d.
provides efferent control of proprioceptive input.  

e.
Both c and d are correct.

20.
Tremor at rest with a frequency of 3-6 beats / sec

a.
is seen with cerebellar damage or demyelination of the cerebellar peduncles.

b.
is correlated with burst firing of thalamic neurons in the VL nucleus of the thalamus.

c.
is characteristic of Parkinson's disease.

d.
is due to alternating contraction of extensors and flexors at a given joint.

e.      b, c and d are all correct.

21.
The parallel fibers of the cerebellar cortex do NOT
a.
synapse directly onto Purkinje cell dendritic spines.

b.      release the excitatory amino acid transmitter glutamate.

c.      release the inhibitory amino acid transmitter GABA.

d.
activate basket cell feedforward inhibition.

e.      activate Golgi cell feedback inhibition.

22.
A patient with apraxia will show the following symptoms

a.
hemiplegia.

b. 
lack of skilled movements.

c.
intention tremor.

d.
severely impaired postural reflexes.

e.
cogwheel rigidity.

23.
Cholinergic neurons of the pons-midbrain junction are NOT active

a. during waking.

b. during slow wave sleep.

c. during REM sleep.

d. when the cortical EEG shows desynchronized, low amplitude, high frequency activity.

24.
After bilateral damage to the hippocampus, a patient will NOT have

a.
normal eyeblink conditioning to a puff of air.

b.

the ability to adjust to wearing minimizing glasses which reduce the size of the visual field on the retina.

c. normal procedural memory. 

d. normal declarative memory.

e. 
    severe anterograde amnesia.

25.
Magnocellular cells of the lateral geniculate nucleus

a.
are wavelength sensitive.

b.
respond best to bars of light.

c. send many retrograde signals to the retina. 

d. have large, phasic receptive fields.

e.      send feedback directly to the photoreceptors.

26.
Retinal ganglion cells

a.   
 are highest in density nearby the fovea.

b.
respond best to diffuse light covering the entire retina.

c.

produce graded hyperpolarizing potentials.

d.
receive direct input from the photoreceptors.

e.      
send feedback signals directly to the photoreceptors.

27.
Monocular cataracts (a clouding of the lens of one eye) early in life can produce

a.
glaucoma.


b.
amblyopia



c.
retinitis pigmentosa.


   d.
photoreceptor cell death.

e.
loss of bipolar cells.

28.
Sleep-walking (somnambulism) occurs in

a.
sleep stage 1.

b.
sleep stage 2.

c.
sleep stages 1 and 2.

d.
sleep stages 3 and 4.

e.

REM sleep.

29.
Frequent penile tumescence in humans occurs in

a.

sleep stage 1.

b.

sleep stage 2.

c.

sleep stages 1 and 2.


d.
sleep stages 3 and 4. REM sleep.

30.
The brain structure most specifically concerned with emotion is the


a.
amygdala.


b.

hippocampus.

c.

mammillary body.


d.   
thalamus.

31.
Neuroendocrine cells in hypothalamus are specialized for the synthesis and secretion of

a. acetylcholine.

b. 
glutamate.




c.
neuropeptides. 

d.
serotonin.

e.    
GABA.

32.
Which of the following statements about the function of the hypothalamus is/are true?  The hypothalamus

a.

controls body temperature.

b.

is involved in the regulation of food and water intake.

c.

serves as a major coordinator of the autonomic nervous system.

d.
All of the above are true.
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