PHYSIOLOGY EXAM 2 2003
1. Inclusion of which of the following elements in the organization of the CNS would ensure that the system would malfunction.

A. Synapses that could transmit data in both directions.

B. Lateral inhibition circuitry.

C. Presynaptic inhibition.
D. Temporal & spatial summation circuitry.

2. If, in a neural field, the central excitatory state were increased, 
A. the subliminal fringe (zone of facilitation) would be expanded.

B. the subliminal fringe would probably not be expanded.

C. the zone of firing would be decreased.

D. there would be an overall increase in the resting potential magnitude (i.e. becomes more negative) of the nerves involved.
3. In general, sensory nerve responses obey the power law. This confers a distinct advantage to most sensory nerves. What is the advantage?

A. Rapid adaptation in responses when there are small increases in stimulus intensity.

B. The ability to fire at a rate faster than that predicted by their absolute refractory period.

C. The capability to respond to a large range of stimulus intensities.

D. The capability to stop firing at the highest stimulus levels.

4. A nerve circuit that fires at a rate that is proportional to stimulus intensity is the:
A. spatial summation circuit.

B. temporal summation circuit.

5. Fatigue at a synapse is most commonly the result of:

A. exhaustion of transmitter vesicles within presynaptic terminals.

B. activation of Na+ & K+ channels on post synaptic excitatory receptor sites. 

C. increased Ca2+ concentrations within the post synaptic nerves during prolonged stimulation.

D. Choices A & C but not B are all correct.

6. Post synaptic NMDA receptors play a significant role in nociception because:
A. their excitatory transmitters are quickly inactivated.

B. Ca2+ can enter nerves subsequent to stimulation of NMDA receptors.

C. prolonged stimulation from NMDA excitatory transmitters protects pain inhibitory nerves.

D. NMDA receptors alone mediate A-delta, & C fiber nociceptive transmission at the level of the spinal cord.

7. The motor response to a painful stimulus is best exemplified by the:

A. Golgi tendon reflex.

B. myotatic reflex.

C. flexor-withdrawal reflex. 

D. process of co-activation of gamma efferents.

8. Initially, painful stimuli (a needle prick, for example) result in: 

A. oncogene formation (c-fos).

B. significant release of NMDA receptor stimulatory transmitter agents.

C. inhibition of the pain modulation system (the so-called "gating system").

D. antidromic conduction in nociceptor nerves.

9. The sensations of taste and smell are alike in that both:

A. result from alterations of phosphodiesterase (PDE) activity in the receptors.

B. have significant phasic properties to stimulus levels mediated by both the receptors by central circuit processing.

C. sensations can be classed as possessing tonic properties.

D. possesses receptor nerves that are not replaced for the life of the individual.

10. The sensitivity to the perception to which of the following stimuli increases as one ages ?

A. Near held objects.

B. Sound.

C. Taste.

D. None of the above (A, B & C) are correct.

11. An individual incurs significant damage to their hippocampus due to overindulgence of Δ9 tetrahydocannabinol (the active factor in marijuana). What CNS pathologies can be ascribed to this ?

A. Inability to perform fine motor tasks.

B. Tremors of rest.

C. Inability to incorporate short term memory into long term memory.

D. Hemibalism.

12. Normal cerebellar function is compromised by ethanol (booze).

A. True

B. False
13. Motor units are stimulated according to the size principle. Therefore;

A. small motor units are stimulated first, followed by large motor units to provide additional muscle force if needed to accomplish the task.
B. large motor units are stimulated first, followed by small motor units to finely tune the resultant muscle force to the task.

C. small and large motor units are simultaneously stimulated so that the force needed to accomplish the task is shared among the motor units to reduce fatigue.

D. only motor units with gamma efferent fibers stimulating their respective muscle spindles will participate in the force generation needed to accomplish the task.

14. You are placing your patient under nitrous sedation. Unknown to you, their visual cues and vestibular cues are not in synchrony. What may occur with your patient ?

A. They may experience severe vertigo

B. They may feel nauseous. 

C. They may vomit.

D. All of the above choices (A, B and C) may occur.

15. Another one of your patients is countering their insomnia and nightmares (as the result of severe Post Traumatic Stress Syndrome) with sleeping pills and ethanol. Why is this flawed ?

A. Periods of deep sleep are shortened which upsets body repair processes.

B. Periods of REM sleep are shortened which prevents resolution of psychologic issues.

C. Periods of REM sleep are lengthened which interferes with dreaming.

D. Periods of drowsiness are lengthened which interferes with sleep.

16. Which of the following statements is true ?

A. In general, basal ganglia do not have any memory function.

B. Feed forward systems depend upon prior knowledge of events to make appropriate corrections to the desired action.

C. Positive feedback systems are the norm with respect to normal physiology.

D. In general, the cerebellum has significant memory functions.

17. If a patient were mentally upset by significant noise and the inappropriate use of the word pain, then what would you observe with respect to their overall state ?

A. Their skeletal muscles would have less tone than normal.

B. Their blood pressure (systolic & diastolic) would be below previous readings.

C. Their pupils would be miotic (i.e. pinpoint). 

D. Their tolerance for pain would be reduced (i.e. the patient is more sensitive).

18. You are attending a lecture whose topic is how to earn "big dollars" in your future practice. You are vitally interested (for obvious reasons, you have to pay off your loans !!). What wave pattern would your EEG show ?
A. Primarily alpha.
B. Primarily beta, some alpha.

C. Mainly delta.

D. A 50:50 mix of theta & delta.

19. When light is shown onto the fovea centralis,

A. Cones become hyperpolarized.
B. "On" circuits are inhibited.
C. "Off' circuits are stimulated.

D. Most of the ganglion cells in the field are inhibited.

E. The pupils of both eyes widen.

20. Vision mediated by rods, contrasted to vision mediated by cones, 

A. requires many photons of light to be stimulated.

B. covers only a small field.
C. is highly sensitive to light.
D. will result in activation of one of 3 pigments.

21. A colleague of yours mentions that their hearing loss is due to a significant sensorineural pathology. They ask you if this loss can be easily overcome by using the technology of today. You answer:

A.  "yes, definitely".

B. "unfortunately, no"

22. lf ,  for a few minutes, you rapidly spin around on a lab stool in the pre-clinic lab, what would your colleagues observe (aside from Mr. Perrong yelling at you), if they had appropriate technology
A. The fast component of nystagmus being opposite to the direction of the spin.

B. The slow component of nystagmus being in the same direction as the spin. 

C. The sensation of spinning you still experienced when you stopped.

D. The eyes remaining fixed (i.e. just looking straight out).

23. In the febrile state:
A. the hypothalamic temperature set point is adjusted to a lower than normal value.
B. the period of chills is the body's attempt to cool the temperature back to the new set point. 

C. the period of sweating is due to the body's attempt to cool the temperature back to the new set point.

D. pyrogens attempt to readjust the hypothalamic set point back to normal.
24. If you are sitting in an overly cooled room, how would your body attempt to generate heat (not merely conserve heat) ?

A. Piloerection.

B. Shivering.

C. Vasoconstriction.

D. Only choices A & B are correct.

25. A rubber dam clamp is improperly affixed, putting excessive pressure onto the buccal mucosa. If the clamp is left on for a long period which, of the following nerve fiber types, would be most affected by the excess pressure ?

A. A fibers.

B. B fibers.

C. C fibers.

D. The function of all fibers would be equally affected.

26. You accidentally burn the fingers of your left hand on the alcohol burner. Your arm flexes while your right arm extends. This response clearly demonstrates:

A. the myotatic reflex.

B. the inverse myotatic reflex. 
C. reciprocal & double reciprocal innervation.
D. gamma efferent activation.

27. In very low light conditions, rod circuits have low acuity compared to cone circuits activated in moderate light levels. Why ?

A. Rod circuits activate lateral inhibition at all light levels.

B. Rod circuits cannot activate lateral inhibition circuits at very low light levels.

C. Only cone circuits can activate lateral inhibition circuits.
D. Rods have only one pigment, visual purple. Cones have 3 pigments.

Multiple choice. Match the phrase (numbered item) with the correct choice (lettered item).
28. Stimulation results in inhibition of intestinal secretion and motility 

29. Structure is innervated by only the parasympathetic branch of the CNS 
30. Blocks salivation 
A. Ciliary muscle of the eye

B. Pupil dilator of the eye

C. Sympathetic stimulation

D. Parasympathetic stimulation
