General Question 2
What is the cellular/molecular basis for CNS injury after radiation exposure?

· Is the CNS unique? 

· Is there a critical target?

· Cytokines

· Genetic predisposition

· Recovery

· Countermeasures

Dr. Vazquez presented the recommendations of the subgroup that were discussed and edited by all participants.  The results were the following set of prioritized questions.

Highest Priority Questions / Issues

1. Can exposure of tissue to a high energy charged particle produce a cluster of cell damage (a microlesion)

· Note that because of the unique structure of the CNS a microlesion may be a functional entity based on a pathway in which multiple structural components have sustained “correlated damage”

2. What are the roles of neural precursor cells in the morphological and functional consequence of space radiation exposure?

3. What are the basic cellular responses to low and high-LET radiation and how do supporting cells modulate the neuronal responses?

· Astrocytes, glia and microvasculature are all-important populations and have roles in regulating the microenvironment including oxidative stress.

· Three dimensional culture systems may be important models.

4. Does exposure to the space radiation environment cause chronic oxidative stress?  Are there differences between acute and chronic exposures? 

5.  Does radiation exposure trigger amyloidogenesis? 

Medium Priority Questions / Issues

6. What are the roles of cytokines in the acute and chronic radiation response?

7. How is neural plasticity affected by acute and chronic radiation exposure?

8. To what degree does radiation-induced CNS injury relate to other types of brain injury such as chemical neurotoxicity?

Lower Priority / Supporting Questions

9. Are there host characteristics (genetic susceptibility, etc.) that determine the CNS radiation response?

· e.g. ApoE4, diabetes, autoimmune disorders

· Gender differences may be important and studies should incorporate cohorts from both sexes.  For example estrogen is known to be a neuroprotective agent

10. Which are the strategies to ameliorate the putative radiation-induced CNS injury: for instance gene therapy, neurotrophic factors, antioxidants, etc.

