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Abstract:

Exposure of crewmembers to space-related radiation can be a serious impediment to future space travel of long duration.  There is a need to understand the effects of radiation on the immune system and the mechanism(s) of radiation-induced cell damage.  In particular, we will study the effect of proton, heavy ion and gamma radiation on human dendritic cells (DCs) with respect to their ability to present antigen and its impact to the immune system.

The recruitment of peripheral blood progenitor cells and the expansion of dendritic cells with hematopoietic growth factors has been used for reconstitution of the immune system.  Dendritic cells are the most potent antigen presenting cells of the immune system and are required for optimal immune activation.  Our proposal is to investigate the effects of radiation on monocyte-derived DC (MMDC) that will lead to a better understanding of the mechanism(s) involved and to propose the use of MDDC for immune restoration of crewmembers with immune suppression post space flight.

Ground-based models have demonstrated adverse affects on the immune system due to stress and exposure to radiation.  The biological effects of exposure to radiation in space may lead to serious health consequences for crewmembers of future space flights of long duration.  The ability of immune cells such as MDDC and lymphocytes to survive exposure to radiation and the ability of the surviving cells to mediate an immune response is not well understood.  During long-term space flight, astronauts may become immune compromised and develop secondary immunodeficiency and malignancies.

The mechanism by which radiation exposure encountered during space flight of long duration may affect the immune system is not yet fully appreciated.  Using the crewmember’s own hematopoietic progenitor cells, lymphocytes, and MDDC that were collected prior to flight could be a countermeasure approach for reconstituting the immune system post radiation exposure.  Even though much is known of the effects of radiation on different cell types, little is known of the maturation and function of MDDC exposed to radiation.  We propose to study the effects of radiation, in particular, proton (available at the Loma Linda University), high-energy heavy ion beams (available at the Brookhaven Nat’l Lab.) and gamma-radiation on the differentiation, maturation, and antigen presentation capability of human MDDC.

Our hypothesis is that protracted space flight will reduce the number of dendritic cells, severely impair the immune system, and seriously attenuate immune surveillance mechanisms unless appropriate countermeasures are taken.

