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Dental Physiology, D-277
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Unit Examination  2
Dr. J.S. MARTIN, Ph.D.            
        May 11, 2010            

________________________________________________________________________

Name:_________________________                                                   
Directions:
PRINT and KEY IN your name and your 9 digit student number on the blue answer sheet, in the spaces provided.  This examination consists of 30 questions on 8 pages.  You have 55 minutes to complete it.  Blacken in the space on the answer sheet corresponding to your choice with a number 2 pencil, soft lead mechanical pencil or equivalent.  Be aware that, in some questions, a group of choices (for example: “all of the above”) may correctly fulfill the question.  If you must use an eraser on your blue answer sheet, do so NEATLY. When finished, turn in the blue answer sheet and keep the questions. A key will be posted shortly.  All EXAMINATIONS are given under the conditions stipulated by the Honor Board.
________________________________________________________________________
1. Fatigue at a synapse is most commonly brought about by:

a. Opening of Ca++ channels and depolarization of the pre-synaptic membrane during stimulation.
b. Activation of Na+ channels on the post synaptic membrane.

c. *Exhaustion of the store of synaptic vesicles within the presynaptic axon terminal.

d. Closure of Ca++ sensitive K+ channels in the pre-synaptic membrane.

2. Prioritization of afferent data is a process that can be brought about by:
a. Lateral inhibition.

b. Hierarchical organization of the CNS.

c. The 3 EPSP to one post synaptic action potential rule.

d. The presence of neural fields.
e. *All of the above can bring about prioritization.

3. A feed forward neural feedback system is usually associated with:

a. Holding set points at one set level.

b. Being unresponsive to altered external variables.

c. *Responsible for preparing the system for anticipated results.

d. None of the above

4. A patient is experiencing a high level of pain from an abscessed molar, upper right quadrant.  You successfully treat the abscessed tooth.  You note other lesions in the same quadrant.  What may be the physiologic reason (or reasons) why the patient did not comment on the other lesions ?
a. A little more pain due to the manipulation may not be noticed on such a high background level of existing pain.

b. The high background of pain from the initial abscess is masking other, less painful, pathologies.

c. The patient cannot give you precise feedback concerning any change in the level of pain other than the general statements of; “it hurts more” or “it hurts less”

d. *All of the above.

5. A common mechanism found in mechanoreceptive (pressure, vibration) senses depends upon:
a. *the presence of cytoskeletal strands attached to Na+ gates in the plasma membrane.
b. Stimulation of second messengers.

c. Stimulation of the release of inhibitory neurotransmitters such as GABA.

d. Chemical alteration of the plasma membrane.
6. When stimulated by their adequate stimulus, pain nerves:
a. Rapidly adapt to the stimulus.

b. Tend to plateau as the intensity of the painful stimulus continues to increase.

c. Involve only unmyelinated fibers.

d. *Will cease generating action potentials only when the adequate stimulus destroys the plasma membrane.
e. None of the above.
7. A colleague notes that her patient is displaying allodynia resulting from an abscessed tooth.  You correctly know that allodynia:

a. Is the direct result of antidromic conduction.

b. Reduces the perception of pain at the traumatized site.

c. *Results from the slow re-uptake of transmitter agent (glutamate). 

d. Is also known as primary hyperalgesia.

e. Inhibits mechanisms causing primary and secondary hyperalgesia.

8. Why will intense pain of very long duration pain reduce the effectiveness of the pain modulation system (the gating hypothesis) ?

a. *Ca++ will enter the pain modulating nerves and may inactivate them.
b. Na+ will enter into the pain modulating nerves and exhaust their store of synaptic vesicles.
c. NMDA receptors on the activated pain modulating nerves will be blocked by Mg++.

d. Ca++ entry into the pain modulating nerves will increase secretion of endorphins.

9. Adequate stimulation of  Polymodal Nociceptors (c fiber PMN’s) is associated with one or more of the following characteristics:

a. The second order nerves of this pathway only stimulate the cerebral cortex, just giving the sensation of pain, nothing else.  

b. *PMN’s synapse with wide dynamic range (WDR) nerves in Rexed’s lamina of the spinal cord.

c. Stimulation of PMN’s results in a more restful sleep.

d. PMN stimulation results in only activation of AMPA receptors on associated second order nerves in the spinal cord.

e. All of the above are correct.

10. The senses of taste and smell are related in that both senses:

a. Involve detection of only lipid soluble chemicals.

b. When stimulated, can be considered as being tonic; that is, not adapting to continuous stimulation.

c. *Supplement and complement each other.

d. Require separate receptive cells which can transducer only one type of stimulus (ex. The receptor can transduce only sweet or sour, not both).

11. The coupling of receptors for sweet, bitter and umami their adequate stimuli results in:

a. Closure of TRP2 Ca++ channels.

b. Opening of Cl- channels  via second messengers.

c. Depolarization and consequent opening of voltage sensitive Ca++ channels.

d. *Opening of Ca++ TRPM5 channels.
12. What is a principal characteristic of the sense of smell that differs from the characteristics of general phasic type sensory receptors ?
a. The neural pathway from the sensory receptors of smell leads to areas on the sensory cortex of the cerebrum.
b. *The nasal sensory receptors for smell have a narrow range.
c. The sense of smell is phasic.
d. The frequency of action potentials from the sense of smell will tend to plateau as the stimulus strength increases.
13. In humans, scotopic vision (night or low light vision):
a. *Must “plug into” cone circuits via amacrine cells to attain any acuity.
b. Is mediated only by cones.
c. Of an object occurs when the receptor cells become depolarized.

d. Is mediated by receptors which have a very small neural field.

14. Which of the following physiologic characteristics of cones is correct ?

a. The perception of light from cone “On center, Off surround” neural fields occurs only when the photons strike the “Off center” area of the field.
b. *Lateral inhibition in cone neural fields is mediated only when horizontal cells cease secreting GABA..
c. When photons strike only the “On Center” portion of the field, associated “On” bipolar cells hyperpolarize.
d. When photons strike both the “On center” and “Off surround” simultaneously, “Off” bipolar cells in the “Off Center” portion of the neural field hyperpolarize. 

15. Considering vision, the cones and both types of cone neural fields result in vision that has the following properties:
a. High visual acuity.
b. Color vision.
c. Ability to compare slight changes in light intensity.
d. Exactly where in the visual field the object of interest is.

e. *All of the above are correct.

16. As the intensity of a variable intensity light bulb is increased, the amount of scatter of the emitted photons increases.  Which of the following tends to reduce this scatter (glare) ?
a. Hyperpolarization of cones in the targeted “On center, Off surround” neural fields.
b. Depolarization of the horizontal cells in the targeted cone circuits.
c. An increase in the diameter of the pupil..

d. *A decrease in the diameter of the pupil. 
17. You are making a class 3 amalgam preparation on the molar of your patient anesthetized with local anesthetic.  You notice that the patient’s pupil diameter has changed from normal to dilated.  What may be happening ?
a. The patient is relaxed and not perceiving any untoward stimuli.
b. The local anesthetic will normally cause eventual dilation of the pupil.
c. The patient is dreaming.
d. *The patient may be perceiving A delta fiber pain.
18. The outer hair cells of the Organ of Corti: 
a. *Function principally to tense the tectorial membrane to amplify the sound.
b. Function mainly to detect the presence of sound.
c. Have no apparent function. 
19. If the kinocilium and stereo cilia of the inner hair cells move so as to increase tension on the tip links:
a. K+ - Ca++ channels tend to close.
b. The hair cell becomes hyperpolarized.
c. *The hair cell secretes even more transmitter agent to depolarize the VIII cranial nerves.
d. The reticular lamina becomes permeable to all ions.

e. Only choices A & B are correct.
20. In the normal adult human ear:

a. Sound over 100 decibels in intensity can cause sensorineural deafness.
b. Both the place and volley theories of hearing can be invoked to explain perception of sound at frequencies of 400 Hz.
c. Functionally, the round window of the Organ of Corti acts as a pressure relief device.
d. *All of the above are correct choices.

21. According to the size principal of skeletal muscle contraction, small motor units contract first.

a. *True

b. False
22. An insect that lands on your forearm.  What neural activity contributes to determining the exact position of the insect on your forearm ?
a. Post-synaptic inhibition of second order nerves.
b. Establishment of an annulus of hypersensitivity near to, but not at,  the area where the insect has landed.

c. Expansion of the zones of facilitation and zones of firing in the neural field by establishment of reverberatory neural circuits.
d. *Presynaptic Inhibition of neurons in the neural field adjacent to the exact position of the insect. 
23. Reciprocal innervation is demonstrated by the observation that reflex contraction of the muscles of jaw closing is accompanied by inhibition of the muscles of jaw opening.
a. *True
b. False
24. Mr. Tweezertongue has suffered a cerebral vascular accident (CVA).  He now displays resting tremors as well as lead pipe rigidity and cogwheel rigidity.  Which one of the following statements regarding this condition is correct ?
a. *Mechanistically, this is the result of disinhibition of the indirect circuit of the basal ganglia.
b. Dopamine D2 receptors in the striatum are stimulating the direct basal ganglia pathway.
c. The indirect basal ganglion pathway is stimulating the VA/VL nuclei of the thalamus.
d. The CVA has damaged the neocerebellum.

25. Lesions in the GABA secreting nerves leading from the subthalamic nuclei to the internal nucleus of the globus pallidus will result in Parkinsonism.
a. True.

b. *False. 
26. Pathologies which release the VA/VL nuclei of the thalamus from inhibition result in a ___?__ pathology.
a. *Hyperkinetic

b. Hypokinetic.

27. You caught the flu.  Which one of the following is correct as your internal core temperature set point is being reset to a higher value ?
a. You will begin to perspire to lower the body temperature..

b. *You will begin to shiver to increase body heat production.
c. Blood flow to the skin will increase to dissipate heat from the body.
d. You will not notice any changes in body temperature (i.e. you will not feel too cold or too warm).
28. If  a patient takes a prescribed drug that stimulates beta2 adrenergic receptors, then:

a. Contraction of GI smooth muscle will occur.

b. Heart rate and contractile force will increase.

c. *Bronchodilation will occur.

d. Vasoconstriction will occur.

29. Which one of the following is correct with respect to the hypothalamic satiety center (VMN) governing food intake ?
a. The hormone CCK (Cholecystokinin) will inhibit the VMN.
b. *Leptin (a hormone from full fat pads) will stimulate the VMN and inhibit the LHA.
c. The VMN plays only a minor role in governing food intake.

d. Once the cells of the fat pads have been depleted of fat, elevated plasma leptin concentrations will inhibit the VMN and stimulate the LHA.  

30. What enhances the incorporation of an engram into long term memory ?
a. *Stimulation of facilatory nerves

b. Inhibition of the phosphorylation of the protein cofilin in dendrites.

c. Blockade of CNS NMDA receptors.

d. Inhibition of synthesis of the protein Arc. 
