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Temple University

Dental Physiology, D-277

Summer, 2011
Unit Examination  2
Dr. J.S. MARTIN, Ph.D.            
        May 10, 2011            

________________________________________________________________________

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 7 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. Which of the following is true or correct  regarding a sensory nerve & receptor that rapidly adapts to its adequate stimulus ?
a. The receptor is correctly termed a tonic type of receptor.
b. Activation of Na+ channels was the mechanism responsible for rapid adaptation.
c. *Adaptation was brought about by mechanical and/or ionic mechanisms. 
d. All sensory receptors rapidly adapt to their adequate stimuli.
2. When input to a neural field produces an output of action potentials.:
a. An increase in the stimulus intensity results in a smaller zone of firing.
b. The intput from the second order nerves in the field is much smaller than the output (i.e. 3 nerves stimulating the neural field, will stimulate 5 second order nerves to elicit action potentials).
c. The 3 EPSP to one post synaptic action potential rule does not apply.

d. *The output from a neural field is smaller than the input (the process called occlusion).
3. A neural field containing a lateral inhibition circuit 
a. Will result in adaptation of the whole circuit to the stimulus.
b. *Will isolate and pinpoint the area of stimulation. 
c. Prevents negative feedback circuits from being activated..

d. Is a phenomenon that does not involve presynaptic  inhibition of nerves in the circuit..
4. When you hear a tune that you have heard before, your auditory cortex speeds ahead and anticipates the next few notes of the tune.  This is a good example of: 
a. A negative feedback system..

b. A positive feedback system.
c. *A feed forward system.
d. Spatial summation.
5. What happens to the pain modulation system when there is prolonged, severe pain ? 
a. Glutamate will decrease the inward Ca++ flux into the enkephalon secreting pain modulation efferent nerves.
b. Probably no change in the pain modulation system’s effectiveness.
c. The level of pain modulation will increase.
d. *The function of the endorphin secreting nerves will be compromised. 
6. A patient has recovered from a fractured mandible.  The alveolar nerve was badly damaged.  Now the patient complains of constant pain, the area around the mandible is swollen,  the epidermis is sweating, but there is no evidence of any infection or an inflammatory response.  This patient may be experiencing:
a. Regional Sympathetic Distrophy (CRPS I).

b. *Causalgia (CRPS II). 
7. The pain modulation system correctly includes:

a. *Presynaptic inhibition of 1o pain afferent nerves (A delta & C fibers) in the spinal cord. .

b. Only post synaptic inhibition of 2o pain afferents in the spinal cord.

c. Primarily the neurotransmitter glycine acting on 2o nerves within the spinal cord.

d. A circuit that is found only at the spinal cord level.

8. Allodynia:

a. *Involves stimulating an inward Ca++ flux into second order pain fibers
b. Is a term synonymous with secondary hyperalgesia. 
c. Results from glutamate directly acting on only AMPA receptors of second order nerves. 

d. Occurs because the transmitter, glutamate, is rapidly inactivated.
9. The primary mechanism for stimulation of mechanoreceptors is:
a. *Increased tension on cytoskeletal strands (which opens plasma membrane ion channels (ion gates]).
b. Inhibition and closing of ion channels by the mechanical stimulus.
c. Stimulation of specific G-protein second messenger pathways.

10. Which one of the following statements is TRUE or CORRECT ? 
a. *Antidromic conduction in first order pain fibers is responsible for primary hyperalgesia.  
b. Pressure on untraumatized areas inhibits the gate mechanism’s presynaptic inhibition of pain fibers (results in enhanced perception of pain).
c. Second order pain fibers become less active when intracellular stimulation  of the oncogene c-fos results in synthesis of the protein FOS.
d. Second order pain nerves in the spinal cord respond ONLY when their first order nerves are exposed to mechanical but NOT thermal or chemical stimuli. 

11. What will correctly occur in the retinal neural field of the fovea centralis when photons strike ON TARGET ?

a. The “ON” bipolar cells are released from inhibition.

b. The cones cease secreting glutamate.

c. The electrical potential of the “OFF” bipolar cells becomes more negative.
d. *All of the above statements are  correct.

12. Normally, the image is formed at the fovea centralis.  What is the significance of having the photons concentrated in that area ?
a. Rods in the fovea centralis require a more intense stimulus than cones. 
b. Horizontal cells cease release of GABA in the presence of concentrated photons.
c. “OFF” bipolar cells in the fovea centralis need more energy so as to generate action potentials.
d. *Cones in the fovea centralis require a more intense stimulus compared to rods.

13. The lateral inhibition circuits within the fovea centralis are mediated by horizontal cells.  These lateral inhibition circuits are activated:

a. When horizontal cells become depolarized and secrete their transmitter agent (GABA).

b. And involve only rod neural circuits, not those of cone neural circuits.

c. Only when photons strike cones in the “ON CENTER” of the “ON CENTER,OFF SURROUND” neural field.
d. *When the horizontal cells become repolarized and cease secretion of their transmitter agent (GABA).  
14. When referenced to perilymph (set to 0 mv), the electrical potential inside the hair cell of the cochlea: 

a. Provides only a small electro-chemical gradient which allows K+ ions to flow out of the hair cell when the hair cell becomes depolarized.
b. Becomes depolarized if the tension on the tip links of the hair cells is reduced.

c. *Becomes less negative if the tension on the tip links is increased.
d. Is maintained by the presence of a reticular lamina which is highly permeable to all ions.
15. The outer hair cells of the cochlea:

a. Shorten in response to vibrations.

b. Contain many  prestin (Cl-  - HCO3- channels)

c. Tense the tectorial membrane to increase the sensitivity and range of sound detection

d. *All of the above are correct.

16. You are conducting a routine neurologic examination of the left leg of Mr. Whatshisface.  When you gently tap his patellar tendon, there is no response.  What would be the most logical next step ?
a. Mr. Whatshisface has demonstrated a severe neurologic pathology and needs immediate evaluation by appropriate neurologists.
b. * The central excitatory state of Mr. Whatshisface may be low, so you repeat the test, this time with your patient pressing his clenched fist into his other hand.
c. The central excitatory state of Mr. Whatshisface may be set too high, therefore, encourage him to relax and repeat the test several minutes later.

d. The patellar reflex of Mr. Whathisface is normal, so no problem here.

17. I have noticed that dental students cannot initially work with their drilling apparatus (hand pieces) for more than about 45 minutes or so without experiencing severe muscle fatigue.  A few months later, these same dental students can work for hours with their drilling apparatus without any fatigue.  Which of the following statements correctly explains this observation ?
a. *Their fast fatigable muscle fibers have become fast, non fatigable muscle fibers.

b. Their fast fatigable muscle fibers have become  fast, fatigable muscle fibers.
c. The population of slow, non fatigable muscle fibers has decreased.

d. The population of fast, fatigable fibers has not changed. 
18. Hemiballism (ballism):

a. Results from increased activity of the indirect basal ganglia pathway.

b. *Is best associated with release of inhibition (disinhibition) of the thalamic VA/VL nuclei.

c. Includes an increase in the stimulation of the internal globus pallidus.

d. Is classed as a hypokinetic disease.

19. Lesions in the nerves leading from the pars compacta to the striatum of the basal ganglia will result in:

a. Increased inhibition of the indirect basal ganglia pathway.

b. Decreased inhibition of the direct basal ganglia pathway.

c. *Decreased inhibition of the indirect pathway.

d. Increased inhibition of the Ach secreting nerves of the striatum.

20. Which one of the following statements regarding the functions of the cerebellum is correct ?
a. The cerebellum directly controls the central pattern generators of the spinal cord.
b. *Lesions in the paleo cerebellum may result in intention tremor, past pointing, and adiodochokinesia.
c. The archi (vestibulo) cerebellum has no discernable function.
d. The cerebellum has no input (direct or indirect) to the cerebral cortex.
21. The processes of memory incorporation correctly includes:

a. *Activation of  NMDA receptors
b. Inhibition of processes which synthesize co-filin in dendritic spines

c. NMDA and mGlu receptors acting together to enhance long term memory formation.

d. All of the above are correct. 

22. If a patient is experiencing a strong feeling of well being due to your careful and professional handling of their case, then the one CNS area most likely to be stimulated is the:

a. *Septal nuclei.
b. Aqueduct of Sylvius.

c. Piriform cortex

d. Putamen of thebasal ganglia

23. In the CNS, elevation of the aminergic transmitter agent, serotonin (5HT) is associated with placidity, and reductions in aggressive behavior and anxiety.

a. *True

b. False

24. Thought question:  In general, the post ganglionic receptors on the effector organs innervated by the ANS can be classified as being: 
a. *Metabotropic (i.e. involve activation of second messenger pathways).
b. Inotropic (i.e. involve direct opening of ion channels of the receptor).

25. Which of the following would be correct if the parasympathetic subdivision of the ANS was inhibited with atropine like drugs ?
a. Decreased heart rate.
b. Increased motility and secretions of the gastro intestinal tract.
c. *Decreased salivation (dry mouth).
d. Increased tendency for urination.

26. If someone is entering into a febrile state, they begin to shiver.  Why ?
a. To increase the rate of perspiration to cool the body. 
b. To decrease core body temperature by using up energy stores.

c. To stimulate peripheral vasodilation of the skin.

d. *To increase core body temperature by increasing the metabolic rate.

27. Why does the human cerebellum contain about 50% of all CNS nerves ?

a. The cerebellum has the largest structure, in volume, of the human brain.

b. The cerebellum must be able to initiate repetitive movements, such as walking.

c. The cerebellum directly controls the muscles stimulated by the central pattern generators of the spinal cord.

d. *The cerebellum must integrate activity of all muscle groups so that any movement is smooth, balanced and highly coordinated.
28.
The chemical sense of smell is correctly associated with which of the following:
a.
Inotropic receptors only.

b.
*Can stimulate many areas of the CNS.

c.
The fact that the sensation is mediated by tonic receptors.

d.
Nerves that carry action potentials for only one type of aroma .
29.
The nerves for the sensation of taste:
a.
Can carry action potentials for only one type of taste sensation.
b.
Are depolarized by only one type of transmitter agent.

c.
*Can develop patterns of action potentials based on the shape of the EPSP. (Stimulus coding).

d.
Form the receptor cells.
30.
The size principal of skeletal muscle contraction correctly includes the fact that.

a.
Small fatigue resistant  motor units will contract following contraction of large motor fatigable motor units.
b.
Each large muscle (ex. the triceps) consists of bundles of motor units consisting of only one type of fiber (i.e. all fast twitch, fatigable or all slow twitch, nonfatigable, etc)..
c.
The contraction of all motor units is stimulated directly by the motor cortex, not any other structure. 

d.
*Small motor units will contract first, followed by larger motor units.
