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Brain Anatomy

General Questions

1) Describe the parasympathetic nervous system, particularly its role, the regions of the spinal cord and the main neurotransmitter involved.
2) What are the three main ways that the brain is protected?
3) Define a stroke. List the different types of strokes and describe them.


Case Study

A 76-year-old man developed progressive difficulty walking over the course of several years. He noticed that when he stood up he felt “dizzy,” and he described his gait as feeling like he was drunk, saying “my legs go one way, and I go the other.” His family said he frequently lost his balance, with staggering and unsteadiness. He also had frequent mild headaches that occurred at any time of the day and night and seemed to be getting worse. During a medical, external exam his condition was found unremarkable except for a wide-based, unsteady gait, tending to fall to the left, especially with tandem walking.

1. Based on the symptoms presented above, what is the most likely diagnosis? 
2. What is the most likely site of damage in the brain?
3. What type of substance abuse could have caused the patient’s problem?


How to study the brain?

Experiment

The enzyme HDAC2 (histone deacetylase 2) has been found to negatively regulate learning and memory by reducing the number of synapses (Guan et al., 2009, Nature). How do you think the authors came to this conclusion? 
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Discuss the following points:

(1) Which animal model (species) would you use to study learning and memory?
(2) Which behavioral tests would you use to study learning and memory?
(3) Which techniques could the authors have used to manipulate the function of HDAC2? 
(4) HDAC2 is known to form a complex with the enzyme HDAC1. How would you verify that manipulating the function of HDAC2 does not interfere with the enzymatic function of HDAC1? 
(5) How would you manipulate the function of HDAC2 in a specific brain region, without affecting other regions? How would you verify that HDAC2 in other regions is not affected?   
(6) How can the number of synapses be measured?
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