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Uncontrolled neuron firing in some parts of the brain is characteristic of epilepsy. Using a rat model of epilepsy, the Boston University researchers in this month’s story have for the first time discovered a change in the receptors for a neurotransmitter that inhibits neuron firing. The level of one subunit called 1 drops. When, however, the researchers increased the level of that subunit the rats did not develop spontaneous epilepsy. It is not known whether the 1 increase suppressed symptoms or prevented the disease. Because current treatments of epilepsy come with bad side effects or other debits, a new approach to treating the disease will be tremendously valuable.

* * * * *

1. What is the definition of seizure? A seizure is a temporary abnormal function of the brain.
2. Frequent seizures are characteristic of epilepsy. There are several types of epilepsy. What is one way in which they may differ? One differentiation is the part of the brain in which the seizure originates.
3. The nerve cells in the brain called neurons send messages to one another across the spaces that separate them. What are these spaces called? The spaces are called synapses. What is the actual mechanism of “firing”? When a neuron fires, it releases neurotransmitters, chemicals that can travel across the synapse and stimulate firing of the next neuron.
4. In epilepsy, the firing doesn’t behave properly. What should happen? What happens instead? The negative chloride ion (Cl-) should enter the brain and inhibit the firing. Cl- doesn’t get into the neuron. Dr. Russek’s discovery explains why this happens.
5. Dr. Russek and her colleagues study a brain chemical called GABAA. What is GABAA supposed to do after a neuron fires? GABAA is supposed to enter the neuron, bind to structures called GABAA receptors causing a pore or hole to open. Through this hole, the Cl- is supposed to enter and inhibit the neuron’s firing.
6. In epilepsy, the negatively charged chloride ion (Cl-) cannot do its job because it cannot get into the neuron to inhibit further firing. Why isn’t the GABAA doing its job to get the Cl- where it’s supposed to be? The GABAA receptor doesn’t function as it should, so the GABAA cannot perform its job.
7. In the neuron’s GABAA receptors, the research team focused on subunits known by their Greek names as subunit 1 and subunit 4. Just before a seizure in their research rats, what happened to1 and 4? The subunit 4 turned on (increased) and 1 turned off (decreased).
8. Knowing that a change in 1 and 4 played a part in the seizure, what did the researchers next do? They artificially increased the level of 1 in rats that would normally experience spontaneous seizures. The rats did not develop spontaneous epilepsy.
9. If increasing the level of a subunit of the GABAA receptor in a certain part of the brain may prevent spontaneous epilepsy in rats, what now do Drs. Russek and Brooks-Kayal hope to achieve? They first want to determine whether the 1 increase suppresses epilepsy symptoms or prevents the development of epilepsy. Then they want to determine if this discovery can be translated to treatments of people with epilepsy.
10. What is wrong with the current epilepsy treatments? How might Dr. Russek’s discovery help people in the future? Current medications may not work well and are likely to have bad side effects. Surgery on the hippocampus can lead to learning disabilities and memory problems. Perhaps a treatment based on her work will not have these deficits.
11. Originally Dr. Russek went to graduate school to study something much different than epilepsy. What? Her original plan was to study music and the brain.
* * * * *

Dr. Shelly Russek was a professional musician before she returned to graduate school to study music and the brain and eventually became fascinated with and developed a specialty in epilepsy. 

· Students interested in biography could report on other scientists who started down one path but ended up somewhere else. 

· Or, they could learn about well-known people with epilepsy and find out how they managed the disease in their own lives. 

· Students interested in literature and film could learn more about the representation of epilepsy and people with epilepsy in fiction, movies and TV. Are these representations accurate? 

· Students interested in law could learn about some of the legal hurdles in employment, driving and other life aspects faced by people with epilepsy. 

· And students interested in mathematics and statistics will be fascinated by some of the epidemiology of epilepsy and possible underlying reasons for the trends in epilepsy prevalence
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