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Exposure to the types of radiation encountered in space is known to result in degenerative effects on vascular tissue,
including the development of atherosclerosis. In this pathology, monocytes and macrophages play a key role in
initiating events and lesion formation in response to radiation injury; they are a prime source of reactive oxygen species
and a milieu of pro-inflammatory mediators and growth factors that mediate disease progression. To date, there has been
very limited use of in vitro coculture systems that include immune cells in cell culture experiments for space radiation
risk assessment of degenerative cardiovascular diseases. We propose an innovative approach to address the Degen-1
knowledge gap with the development of cocultures of human endothelial cells, smooth muscle cells, and macrophages,
providing an immunocompetent 3-D vascular model grown under shear flow conditions for ground-based research. This
model will allow for the quantitative assessment of the degenerative risk of space radiation exposure on atherosclerosis,
and allow for countermeasure screening without the use of animals. We will also adapt the system to a spheroid format
that will make it readily available for use in rotating wall vessel bioreactors for microgravity studies and future flight
definition investigations. Development of this model will partially close the Degen-1 gap by providing a realistic, 3-D
cell culture model for mechanistic research on the development of vascular diseases caused by space radiation exposure.

New project for FY2015.
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