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Galactic cosmic rays (GCRs) represent a major risk to human crews on long-term missions outside the Earth’s magnetic
field. The GCR consists of protons, helium nuclei and HZE (High Z and Energy) particles such as iron. Understanding
the radiobiology HZE particles is of enormous interest as the energy of these particles can be sufficient in many cases to
penetrate the spacecraft hull and interior materials. While traversing through matter, high energy radiation fragments into
a large number of secondary particles with generally lower energy but with higher ranges and biological effects than the
incident cosmic rays. Therefore, an exact knowledge of the biological effects of shielding is important not only for
understanding the risks to humans on space flights but also for determining optimal shielding for space crafts. Previous
studies have used relatively late end points such as chromosome aberrations and cells survival to elucidate the
biological consequences of fragmentation due to shielding. The early response of a mammalian cell to ionizing radiation
has recently been very clearly elucidated at the molecular level in the context of the relocation and modification of
damage-responsive factors and these very early events have a very important bearing on the repair of DNA damage and
the ultimate fate of the cell. In this proposal we aim to study the biological effects of shielding using these pertinent
early molecular responses as end points. Specific Aims are: 1) To test the hypothesis that shielded heavy ions may result
in more complex DNA damage to the cells as compared to unshielded heavy ions, 2) To test the hypothesis that the
molecular response to shielded radiation is different from that induced by unshielded radiation, and 3) To test the
hypothesis that shielded radiation may have more deleterious effects on the cell as compared to unshielded radiation and
to elucidate the mechanisms involved in repair of DNA damage. Preliminary studies carried out during the first
experimental run at Brookhaven National Laboratory (NSRL-6A) indicate that significant differences exist between
DNA damage caused by unshielded Fe particles versus particles that have passed through different shielding materials.
Future studies will be aimed at elucidating the molecular and cellular consequences of HZE-induced DNA damage of
differing complexities.

This is a new grant for the FY2006 year. For more information on this project, please contact the help desk at
taskbook@nasaprs.com.
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