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Human low dose radiation data have been derived primarily from studies of space and airline
flight personnel, nuclear plant workers and others exposed occupationally, as well as victims in the
vicinity of atomic bomb explosions. The findings remain inconclusive due to population
inconsistencies and complex interactions among total dose, dose rate, radiation quality and age at
exposure. Thus, safe limits for low dose occupational irradiation are currently based on data
obtained with doses far exceeding the levels expected for the general population and health risks
have been largely extrapolated using the linear-nonthreshold dose-response model. The overall
working hypothesis of the present study is that priming with low dose, low-linear energy transfer
(LET) radiation can ameliorate the response to acute high-dose radiation exposure. We also propose
that the efficacy of low-dose induced protection will be dependent upon the form and regimen of
the high-dose exposure: photons versus protons versus simulated solar particle event protons
(sSPE). The emphasis has been on gene expression and function of CD4+ T helper (Th)
lymphocytes harvested from spleens of whole-body irradiated C57BL/6 mice, a strain that provides
the genetic background for many genetically engineered strains. Evaluations of the responses of
other selected cells, tissues such as skin, and organs such as lung, liver and brain were also initiated
(partially funded by other sources). The long-term goal is to provide information that will be useful
in estimating human health risks due to radiation that may occur during exposures in the work
environment, nuclear/radiological catastrophes, as well as radiotherapy. Several papers have been
published, accepted for publication or are in preparation. A number of poster and oral presentations
have been made at scientific conferences and workshops. Archived tissues of various types will
continue to be evaluated via funding from other sources (the DoE Low Dose Radiation Research
Program, Office of Science and this specific grant will be appropriately included in the
Acknowledgements of all subsequent publications/presentations). A post-doc and several students
have participated in this study. More detailed description of the accomplishments is described
below.
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