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1. Pre- and post-synaptic receptors for acetylcholine exist at the same axodenritic

 
synapse.  Assume that stimulation of the post-synaptic receptor causes an EPSP

a. 
                            while stimulation of the presynaptic receptors has an inhibitory effect. What 

b. 


What
physiological mechanism is most likely to be involved?


c. a.
Pre-synaptic muscarinic receptors couple directly to a voltage dependent Na( channel and inactivate it.

d. b.
Pre-synaptic muscuranic receptors are coupled to a G protein, which in turn, blocks GABAA induced CL- conductance.

e. c.
Post-synaptic muscarinic receptors are coupled to G proteins which, in turn, block glutamate-induced Na+ entry.

f. 
d.
Post synaptic nicotinic receptors which activate an inward Na+ current.
2.

g. 






motor neuron                  motor neuron (antagonist muscle)

h. 





(agonist =muscle)

i. 


The above diagram demonstrates a part of the stretch reflex circuit.  The

j. 


component indicated by the (*) is a (an) __________, which responds 

k. 


to activity in the alpha motor neuron to create ___________.

l. renshaw cell; feedback inhibition

m. renshaw cell; presynaptic inhibition

n. golgi tendon organ; postsynaptic inhibition

o. inhibitory interneuron; presynaptic inhibition

4. inhibitory interneuron; presynaptic facilitation 
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5. 3.
You are recording activity in various nerve fibers in response to the indicated changes in muscle length.  Using the following key, indicate which tracr corresponds best to the indicated component.

short

long

6. 
a.
a= Ib afferent; b= ( motor neruon

7. 
b.
a= Ib afferent; b= Ia afferent

8. c.
a= Ia afferent; b= II afferent

9. d.
a= Ia afferent; b= Ib afferent

10. e.
a= Ib afferent; b= II afferent

11. Cocaine inhibits dopamine uptake by interfering with dopamine transporters on the presynaptic

Membrane.  Initially, you might expect a dose of cocaine to _____________ dopamine neurotransmission by ___________.

a. increase; blocking repceptor desensitization.

b. increase; increasing dopamine content in synapse.

c. decrease; promoting receptor desensitization.

d. decrease; decrease dopamine content in the synapse.

b. 5.
A certain transgenic animal expresses a mutant gene in its dopaminergic neurons.  In normal animals, stimulating dopaminergic neurons for 20 minutes causes Tyrosine hydroxylase (TH) activity to increase from 50 to 150 arbitrary units.  Neurons from the transgenic animals do not show this increase.  Where do you suspect this mutation acts (i.e. what are the molecular effects of this mutation)?

c. a. The binding sites for the pterin cofactor on TH are eliminated.

d.            b. The binding sites for dopamine on TH are eliminated. 

e.            c. Sites for phosphorylation by cAMP dependent protein kinase on TH are eliminated

f.            d. cAMP binding sites on TH are eliminated.

g.            e. A transcription factor for the TH gene has been eliminated.

h. 6.
Cells which act as receptors for light, taste and smell have the following characteristics in common:

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

j. b. They display a graded response to a specific stimulus.

k. c. They are modified cilia.

l. d. They respond to sensory stimuli by hyperpolarization.

m. e. They respond to sensory stimuli by depolarization.

n. 7.
18 F 2 deoxyglucose is an ideal probe for PET scans of the brain for the following reasons :

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

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

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

q. .
       d.
It is not metabolized by neurons or gha.

r. 
 e.
Choices c and d above are correct.
s. 8.
A dopaminergic neuron transports dopamine P hydroxylase-filled vesicles from the cell body to the axon terminal at a rate of 410 mm/ day.  A peptide which blocks the binding of cytoplasmic dyenin (the retrograde transport motor) to microtubules is injected into the axon and allowed to diffuse throughout the length of that cell. Assuming the peptide is stable, what is the new rate of DBH-filled vesicle transport likely to be.

t. a.
0 mm/ day.

u. 205 mm/ day. 

v. 410 mm/day.

d.
820 mm/ day.

e.
none of the above choices are correct.

9.
An experienced piano technician suffers a stroke which affects Wernicke'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.
whistle a tune from memory

d.
repair a piano using verbal instructions from an audio tape

e.
repair a piano using diagrammatic instructions in a manual.

10.
Cerebral blood flow increases in response to

a.      
Hypercapria (Arterial PCO2= 75 mm Hg)                              
b.    
Hypoxia (Arterial P02- 75 mmHg)

c.     
Hypertension (Arterial pressure= 140 mm Hg)

d.
Coma

11.
When the neurotransnmitter GABA binds onto GABAB type receptors, a special class of ligand operated potassium channels are opened by a G-protein mediated process.  Assume the usual values for EK and the resting membrane potential.  What electrical changes would be measured during GABAB receptor activation?

a.
Potassium current would flow out of the cell leading to membrane hyperpolarization.

b.
Potassium current would flow into the cell leading to membrane depolarization

c.
A small decrease in membrane resistance would be measured.

d.
A small increase in membrane resistance would be measured.

e.
Both a and c would occur.

12.
Neuron A shows more temporal summation than Neuron B. Assume that membrane capacitance of the two neurons is equal.  Which of the following statements is TRUE?

a.   
The membrane resistance of Neuron A is lower than that of  Neuron B.

b.
Graded signals such as EPSPs will rise more quickly and decay more quickly in Neuron A than in Neuron B.

  c.
The membrane time constant ((m) of Neuron A is greater  than that  of Neuron B.

d.
The membrane time constant ((m) of Neuron A is smaller than that of Neuron B.

13.
When the stereocilia of auditory hair cells are deflected in the direction of the tallest stereocilia, what changes occur in the cell?

a.
Potassium channels open in the apical membrane.

b.
Potassium ions enter the cell through the apical membrane depolarizing it.

c.
Calcium enters through voltage-activated calcium channels.

d.
Calcium-activated potassium channels open in the base of the cell and potassium ions leave the cell hyperpolarizing it.

e. 
All of the above.

14.
Which of the following statements about the coding of pitch information is FALSE?

a.       The rate of firing of individual auditory nerve fibers directly encodes the  

      frequency of all auditory stimuli.

b.
The rate of firing of individual auditory nerve fibers can directly encode the frequency of low frequency auditory stimuli (less than 500 Hz).

C.
For higher frequency tones, the pitch is encoded by the fact that the brain knows which frequency selective place in the cochlea the signal

is coming from.

d.
For higher frequency tones, the pitch is encoded by the ensemble activity of many auditory nerve fibers.

15.
Post-rotatory nystagmus

a.
is one of the characteristic symptoms of Meniere's disease.


b.
occurs as a normal vestibular reflex when an ongoing rotation of the head is abruptly stopped.

c.
is seen during motion sickness.

d.
is seen during alcohol intoxication.

e.     
All of the above are correct.

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 low frequency vibration (or flutter).  Its receptive field is quite small The receptor ending of this fiber is a

a.
Meissner's corpuscle

b.
Pacinian corpuscle

c.
Ruffini ending 

w. Merkel's disk

e.     
free nerve ending

17.
Which brain area(s) could you stimulate to activate the descending pain suppression pathway?

a.
Ventral posterolateral nucleus of the thalamus.

b.
Cingulate cortex

c.

Nucleus Raphe magnus


d.
Periaqueductal gray matter 

e.
Both c and d are correct.

18.
Which of the following motor pathways end on ventromedial motor neurons

which innervate the muscles of the trunk and proximal limbs and are involved in descending control of posture?

a.
reticulospinal tract

b.
vestibulospinal tract

c.
corticospinal tract

d.
rubrospinal tract 

e.
Both a and b.

19.
Which statement concemmg the Babinski sign is FALSE?

           a.
It is also called the normal planter reflex.

b.
It is normal in young infants.

c.
It is abnormal in adults.

d.
It is diagnostic for damage to the corticospinal tract.

e.
It involves the fanning out of the toes with extension of the big toe and foot.

20.
An elderly patient has difficulty maintaining an upright posture without

help, shows tremor of the hands and jaw at rest and lacks normal facial expression.  She has difficulty initiating movements and walks with small shuffling steps.  The most likely diagnosis is

a.            a.
Huntington's chorea

b.   b.      
Parkinson's disease.

c. c.
damage to the spinocerebellum.

d.
damage to the cerebrocerebellum

d. e. 
damage to the vestibulocerebellum

e. 21.
All the neurons within the cerebellar cortex are inhibitory neurons which release the neurotransmitter GAGA except
f. Golgi cells 

g. Purkinje cells 

h. Granule cells

a. Basket cells

i. Stellate cells

22. Noradrenergic neurons of the locus coeruleus show a fast firing rate during 

b. alert waking with losts of sensory input

c. deep slow wave sleep

d. REM sleep

e. Relaxed wakefulness with eyes closed

23.
Habituation of the gill-withdrawal reflex in Aplysia
a.
requires presentation of.a noxious stimulus to the tail.

b.
occurs with repeated (nonnoxious) touching of the siphon skin.

c.
involves a depression in synaptic transmission.

d.
if long lasting, is associated with a loss of synapses. 

e.
b, c and d are correct.

24.
Which of the statements regarding anterograde amnesia is FALSE?

a.
It is seen after bilateral removal of the hippocampus.

b.
It is seen in alcoholics with Korsakoff's syndrome

c.
It is the inability to form new memories.

           d.
It is the inability to recall older memories stored prior event which caused the amnesia.

25.     Within the optic chiasm

           a. 
information from the nasal half of both retinae crosses to the opposite side of the brain.

b.     
information from the temporal half of both retinae crosses to the

opposite side of the brain.

o.
the optic nerves decussate.

d.
the optic tracts decussate.

26.
All of the following statements about the coding and processing of sensory information are correct EXCEPT:

a.
The sequence of connections associated with a given sensory process follows a hierarchical organization.

b.
There usually exists a parallel processing system for the transmission of sensory information to the cortex.

c.
Sensory systems are somatotopically organized but not generally beyond the first synapse.

d.
Stimulus intensity may be encoded by the frequency of response by a given neuron.

e.
Stimulus intensity may be encoded by the numbers of neurons discharging.

27.
The following events that occur in rods in response to light are listed in random sequence:

1.
activation of transducin

2.
decreased release of synaptic transmitter

3.
structural changes in rhodopsin.

4.
closure of Na+ channels. 


5.     
decrease in intracellular cyclic GMP.

What is the sequence in which they normally occur?

a.
2, 1, 3, 5, 4

b.
1, 2, 3, 5, 4



c.
5, 3, 1, 4, 2

 

d.
3, 1, 5, 4, 2

e.     
3, 1, 4, 5, 2

28.
Which of the following statements about temperature regulation is FALSE?

a.
Peripheral and central information on temperature is integrated in the hypothalamus.

b.
The temperature set point may be increased by IL-1 by macrophages.

c.
Fever production is due to the breakdown of the the mechanisms following infection.

d.
When the environmental temperature exceeds the skin temperature, sweating is the only way for heat loss in humans.

e.
In the process of thermoregulation, skin blood flow can vary considerably.

29.
Which of the following statements regarding the role of the hypothalamus and limbic system in the regulation of emotion is TRUE?

a.
The hippocampal formation is the part of the limbic system most specifically concerned with emotion.

b.
In an emotion-producing situation, the brain receives sensory input from muscles and internal organs and this feedback plays a major role in our feeling of emotion.

c.
The hypothalamus affects the autonomic nervous system by modulating reflex circuitry which is primarily organized at the level of the neocortex.

d.
Lesion of the amygdala results in the feeling of rage.

e.
Electrical stimulation of the various hypothalamic regions evokes exclusively responses of the sympathetic nervous system.

30.
Vasopressin and oxytocin, secreted by hypothalamic neuroendocrine clls in the posterior pituitary are

a.
synthesized in the nerve terminals of the hypothalamic cells.

b.
loaded into synaptic vesicles by specific synaptic vesicle transport proteins.

c.
control release of anterior pituitary hormones.

d.
monoamines

f. neuropeptides.

31.
Highly active brain in a "paralyzed" body is found in:

a.
Sleep Stage 1

b.
Sleep Stage 2

c.
Sleep Stages 3 & 4 

d.
REM Sleep

e.
c and d

32.
Conventional sleep laboratory studies in the elderly show:

           a.
Marked reduction in delta sleep

b.
Reduction in sleep stage 2

C.
Decreased sleep stage 1 

d.
No change in sleep efficiency

e.
b and c

1 D
2 A
3 B
4 B
5 E
6 B
7 D
8 C
9 D
10 A
11 E
12 C
13 E

14 A
15 B
16 A
17 E
18 E
19 A
20 B
21 C
22 A
23 E
24 E
25 A
26 C

27 D
28 C
29 B
30 E
31 D
32 A

