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There are gender differences in recovering from Traumatic Brain Injury. Dr. Donald Stein and his research team at Emory University study the role of progesterone in recovery and treatment.

* * * * *
To get the whole story, go to www.WhatAYear.org and click on the 01.08 icon.

1. What is the inflammatory response? It is an immune response to invasion or injury that increases blood flow to the affected area resulting in redness, pain, and swelling.
2. What is Traumatic Brain Injury and why is it so dangerous? Traumatic Brain Injury is an inflammation of the brain caused by an external force such as hitting your head.  It is dangerous because excess fluid rushing to the brain as part of the inflammatory response has no place to go and can damage neurons.  Your brain has a limited number of neurons and if too many are injured it could cause serious brain damage.

3. What is the current status of treatment for Traumatic Brain Injury? There are currently very few treatments for patients with Traumatic Brain Injury.  The goal of these treatments is to reduce swelling, but even this is often not enough to prevent brain damage.  

4. What gap did Dr. Stein find in the previous research on Traumatic Brain Injury?  When he pursued this gap, what were Dr. Stein’s initial results? Dr. Stein found that previous research on Traumatic Brain Injury did not look at recovery rates based on sex differences.  In his studies, Dr. Stein found that female rats recovered remarkably better than male rats from Traumatic Brain Injury.

5. What is a hormone?  What is the estrus cycle?  According to Dr. Stein, what in particular about the estrus cycle allows female rats to recover much better than male rats? A hormone is a chemical secreted from one part of the body that acts in another part of the body.  The estrus cycle is the reproductive cycle in rats, similar to the menstrual cycle in humans.  The estrus cycle is controlled by two main hormones: progesterone and estrogen.  Dr. Stein believes that it is the high levels of progesterone that occur during some phases of the estrus cycle that allow female rats to recover better than male rats from Traumatic Brain Injury.

6. What effect did progesterone injections have on the treatment of mice after Traumatic Brain Injury? Mice injected with progesterone after Traumatic Brain Injury experienced reduced brain swelling.  In addition, progesterone helped protect damaged cells from dying and helped reconstruct the myelin sheath.

7. What is the Morris Water Maze? The Morris Water Maze is a common test used by researchers to test neurological function.  Rats are placed in water and must find their way to an underwater platform to get out of the water.

8. In the clinical trial of progesterone, what were the treatments for the treatment group and the control group? The treatment group was given progesterone injections for three days beginning six to eight hours after injury.  The control group was not given progesterone.  Both groups received the same quality of healthcare.  

9. What were the findings of this clinical trial? Dr. Stein found that patients in the treatment group had a much lower mortality rate than the control patients.  The treatment patients also had higher neurological function than the control patients.

10. Why are the conclusions from this clinical trial limited in scope? The clinical trial was conducted at only one facility and on only 100 patients.  For these results to be expanded, the clinical trial would need to be repeated at many more facilities and on hundreds more patients.

11. What other applications for progesterone is Dr. Stein exploring?  Why does he believe progesterone would work for them as well? Dr. Stein is now looking at the effects of progesterone after ischemic stroke.  While stroke is caused by an internal force and Traumatic Brain Injury is caused by an external force, they both have similar results in terms of an inflammatory response in the brain.

12. What are some potential applications of progesterone as a treatment for Traumatic Brain Injury? Progesterone could be given on-site by emergency medical personnel before the patient even reaches the hospital.  This could buy time and maximize the potential for a functional recovery after Traumatic Brain Injury.  Progesterone could also be taken to the battlefield where Traumatic Brian Injury is common.
These are the additional ideas proposed to students who want to dig deeper into this topic.


Teacher Guidance


OVERCOMING THE ODDS As a graduate student and budding neurologist, Dr. Stein noticed a puzzling gap in the literature on traumatic brain injury: there had been no research done comparing the recoveries of male versus female patients. Dr. Stein decided to pursue this gap, and his results may pave the way for innovative new treatments for traumatic brain injury.





What are the current rates of traumatic brain injury in the United States? What about the rest of the world? Why might this data be hard to find?


Even in an ideal situation, where a patient is taken immediately to the hospital and given professional medical attention, what is the likelihood that the patient will experience a full recovery? Why do you think that is?


Determining neurological function can be very tricky and is often very subjective.   patient may act normal but in fact have neurological damage. Measuring neurological function in rodents can be easier, but even this is sometimes a matter of opinion. What are some ways researchers measure neurological function in rats and mice? What are some ways doctors determine the neurological function of human patients? How do these techniques compare?


Dr. Stein noticed that previous research in traumatic brain injury had not focused on sex differences. Think of some other diseases or illnesses: heart disease, pneumonia, HIV/AIDS, for example. Are sex differences reported for these diseases? If so, how different are they?  What are some reasons for these differences? If not, why do you think that is?  What could further research into sex differences in diseases tell us about those diseases in particular and the human body in general? Do you think this is a field worth pursuing?











