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How Strong Are Your Circuits?
What A Year! for October 2011

Sometimes we feel that our brains are just not working right. Older people complain a lot about their “failing memories” and most people have experienced the panic moment when something they know perfectly well slips out of their head in a moment of stress. To learn more about why this happens and the possibility of correcting the defect, read about the work of Dr. Amy Arnsten and her laboratory at Yale University.
To get the entire story, go to What A Year! and click on the 10.11 icon.
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1. What are the three main parts of the brain and what functions are they responsible for?

2. What is the prefrontal cortex and where is it located?

3. What is working memory?

4. What are neurons? What are the different parts of the neuron and how do they function?

5. What does “electrochemical signals” mean? How do they work to transmit messages from one neuron to the next?

6. What are pyramidal cells? How do they contribute to working memory?

7. According to Dr. Arnsten’s research, how does stress affect working memory?

8. Describe the working memory tasks performed by the monkeys. What did Dr. Arnsten observe in these experiments?

9. What is immunoelectronmicroscopy? When Dr. Arnsten viewed the images taken using immunoelectronmicroscopy what did they find? Based on these and prior experiments, what did they conclude?

10. Can cognitive function lost due to weakened connections between pyramidal cells be recovered? How did Dr. Arnsten figure this out?

11. What are the next steps for this research?





To Think About:





Dr. Arnsten’s research has focused on pyramidal cells. This is one type of  neuron, but there are many others that perform a variety of functions in the brain. What are some other types of neurons? Where are they found? What do they do? What do they look like? How are they similar or different from pyramidal cells?





We talk about neurons as unique cells because they are capable of transmitting electrical currents. It is true that only neurons can send messages in this way, but they are not the only type of cell that can conduct electricity. What other types of cells in the body use electricity to perform vital functions?





In her research on stress, Dr. Arnsten focuses on catecholamines, one type of neurotransmitter. There are also many other types of neurotransmitters you may have heard of—dopamine and serotonin might be familiar to you—but probably many more that you don’t know about. What are some other types of neurotransmitters? What roles do they play in normal brain function? Are they associated with any mental illnesses or neurodegenerative diseases?











