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When your brain is functioning properly, it is a marvelous machine, controlling everything from breathing to memory, from the least movement of the eyelids to throwing a shotput. Different dysfunctions of the brain can lead to a variety of unwanted symptoms. In this month’s story we look at the work of Dr. Shelley Russek, her collaborator Dr. Amy Brooks-Kayal, and their colleagues. They are trying to understand in the most fundamental way the mechanism of one form of the disease epilepsy. You’ll learn about neuron firing and inhibition (not the kind of inhibition that prevents you from grabbing the microphone at karaoke night, a different kind of inhibition). When inhibition doesn’t happen the way it should, an epileptic seizure may result.

To get the whole story, go to www.WhatAYear.org and click on the 02.07 icon.

1. What is the definition of seizure?

2. Frequent seizures are characteristic of epilepsy. There are several types of epilepsy. What is one way in which they may differ?

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? What is the actual mechanism of “firing”?

4. In epilepsy, the firing doesn’t behave properly. What should happen? What happens instead?

5. Dr. Russek and her colleagues study a brain chemical called GABAA. What is GABAA supposed to do after a neuron fires?

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?

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?

8. Knowing that a change in 1 and 4 played a part in the seizure, what did the researchers next do?

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?

10. What is wrong with the current epilepsy treatments? How might Dr. Russek’s discovery help people in the future?

11. Originally Dr. Russek went to graduate school to study something much different than epilepsy. What?

Do this if you are with someone having a seizure (information from www.EpilepsyFoundation.org):


Student Worksheet


EPILEPSY – Research by the team of Dr. Shelley Russek at Boston University





When providing seizure first aid for generalized tonic clonic (grand mal) seizures, these are the key things to remember:


Keep calm and reassure other people who may be nearby. 


Don't hold the person down or try to stop his movements. 


Time the seizure with your watch. 


Clear the area around the person of anything hard or sharp. 


Loosen ties or anything around the neck that may make breathing difficult. 


Put something flat and soft, like a folded jacket, under the head. 


Turn him or her gently onto one side. This will help keep the airway clear. Do not try to force the mouth open with any hard implement or with fingers. It is not true that a person having a seizure can swallow his tongue. Efforts to hold the tongue down can injure teeth or jaw. 


Don't attempt artificial respiration except in the unlikely event that a person does not start breathing again after the seizure has stopped. 


Stay with the person until the seizure ends naturally. 


Be friendly and reassuring as consciousness returns. 


Offer to call a taxi, friend or relative to help the person get home if he seems confused or unable to get home by himself.








