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MULTIPLE CHOICE  (2 points each)

1. The potassium channels that are primarily responsible for repolarization of the plasma membrane of an axon after the initiation of an action potential are activated by

a) cold temperature

b) epinephrine

c) cAMP

d) membrane depolarization

e) membrane hyperpolarization

2. In most cells at rest the electromotive force for free calcium ions tends 

to ________________ 

a) drive the calcium ions out of the cell.

b) drive the calcium ions into the cell.

3. The general structure of the hair cells of the lateral line in lower vertebrates, like frogs and fish, are essentially the same kind of hair cells in the receptor structure as our auditory receptors.

A) True
B) False

4. Adaptation is the increase in the frequency of action potentials fired in an afferent fiber during a maintained stimulus.

A) True 
B) False

5. Which of the following body part has the largest representation in the somato-sensory cortex in a human brain ?

A) the knee

B) the hip

C) the shoulder


D) the face

E) the back of the lower leg 

6. The basic process to transduce a mechanical stimulation into an electrical event in a tactile sensory neuron is by ..........

A) a chemical binding to a receptor in the sensory ending and stimulating channels to open via second messenger cascades.

B) the surrounding heat generated by the stimulus rubbing on the tactile neuron will cause the cell to then respond by opening it ionic channels.


C) the opening of stretch-activated ionic channels within the sensory ending.

D) an unknown process.

E) causing the sensory endings to break off and that depolarizes the cell. Afterwards the cell can quickly repair the membrane damage in time for the next stimulus.

7.  Which cell types are primarily used  for color vision in the human eye?


a) cones                        b) rods                c) ommatidium

8.  When light stimulates a cone cell in the vertebrate retina, it will depolarize.


a) true                       b) false

9. The sympathetic nervous system normally increases motility of the gastrointestinal                   

       tract.

(A) True 

(B) False

10. A single quantum of response measured in a postsynaptic cell refers to a .....................

A) summated electrical response due to many vesicles being released from the presynaptic neuron.

B) a measure of current needed to elicit an action potential.

C) The amount of electrical response to hyperpolarize a cell below its resting membrane potential

D) The response measured in a postsynaptic cell due to the release of a single vesicle from a presynaptic cell.

E) none of the above

11. If a calcium chelator such as EGTA or BAPTA was injected within a nerve terminal, what would most likely occur.

a) The amount of evoked transmitter release would increase.

b) There would be no difference in the amount of evoked transmitter release

c) There would  be a reduced amount of transmitter released by an evoked stimulus

d) The number of spontaneous events of transmitter release would increase

e)
the sodium channels would be blocked and thus and action potential would not be able to travel along the terminal.

12. The COCHLEA (snail like structure) of the vertebrate inner ear is primarily responsible for which of the following functions?

a. equilibrium

b. static position of the head

c. hearing

d. none of the above

13.  At which site on the cross section of the spinal cord are the majority of the cell bodies located for motor neurons?

14. . A physician friend of yours is telling you about a patient with a head injury who suddenly stopped breathing during the examination. What portion of the brain was probably injured? 

A) medulla oblongata  or brain stem

B) cerebrum 

C) cerebellum 

D) hypothalamus 

E) pituitary 

15. Although we often assume that our sense organs are reporting a complete picture of the world to our brains, in fact the world is full of stimuli (very low frequency sound, cosmic rays, electrical fields, etc.) that our sense organs cannot detect. This situation is best characterized as a failure of our sense organs to __________ these stimuli.

A) inhibit

B) intercept 

C) transduce 

D) transceive 

E) none of the above 

16. During Long Term Potentiation (LTP) there is _________ at postsynaptic membrane. 

a) An increase in AMPA receptors 

b) A decrease in AMPA receptors

c) An increase in NMDA receptors

d) A decrease in NMDA receptors

17. If you could isolate and electrically stimulate the optic nerve of a conscious patient, that person would be expected to perceive ________ as a result of that stimulation.  



a.  
light



b. 
tingling



c.  
heat 



d.  
pain


e.  
none of the above

18.The "blind spot" in the human retina is due to which of the following?



a.  
a high density of cones



b.  
the lack of rods being present in that part of the retina



c.  
where the optic nerve exits the retina



d.  
it is due to the corpus luteum blocking the light path



e.  
pupil does not allow light to pass

19. Statocysts are sensory organs used to perceive



a.  
consciousness, or state of being.



b.  
an organism's orientation to the gravitational pull.



c.  
surface hardness.



d.  
none of the above.

20. Thyroid hormones are:

A.  produced from serotonin

B.  inhibited in production by TSH

C.  a type of neurohormone

D.  made in the thyroid gland

21. Which of the following hormone(s) is(are) secreted by the hypothalamus?

A.  thyroid-stimulating hormone (TSH)

B.  adrenal corticotropic hormone (ACTH)

C.  gonadotropin-releasing hormone (GnRH)

D.  follicle-stimulating hormone (FSH)

E.   All of the above are correct

SHORT Answer (each worth 2 points)

22. (2pts) Acetylcholinesterase is the enzyme that degrades acetylcholine. What effect on nerve transmission would occur following the administration of a chemical that inhibited acetylcholinesterase? 

23. What is meant by the dark current in the vertebrate rods and cones of the retina?

24. What is meant by sensory adaptation and discuss how this process occurs ?

25. List at least 1 hormone from the posterior pituitary and 1 from the anterior pituitary and 1 from the hypothalamus and their role.

ESSAY QUESTIONS

1. (5 Points) 
- Describe and outline with a flow diagram how a target tissue can be regulated by 
actions indirectly by the hypothalamus. 
-In your example list the names of hormones, where each one acts, its action (i.e., 
excitatory or inhibitory) and the end result (i.e., what compounds are released 
and into which bodily system). 
- Also list how the actions of the hormone can be regulated as an end result to keep the 

level in check.
2. (5 points) Compare and contrast the sympathetic and parasympathetic divisions of the autonomic nervous system by answering the following points: How do they differ anatomically? How do they differ functionally and biochemically?

3. (5 points) Describe the details that account for the process referred to as "Long-term potentiation" and "Long-term depression" as mentioned in your text OR as we discussed in class. The details are to focus on the pre-synaptic and/or post-synaptic sites.

4. (5 points) Please list out the anatomical path and state the actions in the path from a sound wave producing the movement in the oval window to the point one can perceive sound in the Central Nervous System. 
5. (5 points) Explain how the muscle receptor organ (MRO) of the crayfish abdomen is analogous to the limb proprioception in humans.
6. (5 points) How is it that we have the ability to "taste with our tongue" or "smell with our nose" different types of  chemicals ? (hint: how is it that one person can smell something that another person can not).

7. (5 points) what are the definitions for AUTOCRINE, PARACRINE, 

NEUROENDOCRINE, ENDOCRINE systems and a PHEROMONE.
8. (5 points) What is the rational of why a steroid hormone would have prolonged action on a target cell as compared to peptide hormone ? Why would it be possible for even a peptide hormone to possible have prolonged action on one type of cell but a fast and short lived response on another cell?

9. (5 points) Describe two ways in which the concentration of free cytosolic Ca2+ becomes elevated. Discuss the role of Ca2+ as a second or third messenger.
10. (5 points) 
- In the diagrams below, explain the mechanisms responsible for the differences as we covered in lecture. Recall this is over a very short time span of 100's milliseconds. 
- In your answer besides listing potential ionic contributions be sure to state how the biophysical properties could be a contributing factor (hint: Rm and Cm).
BONUS 2 points each

1. What is the cellular reason for snow blindness in humans that is caused by bright sunshine reflecting off of white snow. One has problems seeing for the next few minutes to days because of this phenomena. 

2. What did the cinnamon experiment (candy with cinnamon) in recitation demonstrate ?
3. The hormones FSH and LH also have actions in males, so why are the hormones named as FSH and LH ? (also list what these 2 hormone abbreviations are for)
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