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This proposal is aimed at determining the effects of space radiation combined with microgravity on the function of
human blood vessels and capillaries. The average human body contains tens of thousands of miles of vessels that
permeate every tissue down to the microscopic level, therefore, it is an important target for radiation and is also
influenced by gravitational forces. The vascular system is crucial to healthy functioning of the tissues and its
dysfunction is not only a primary event in a range of degenerative diseases but also an important influencing factor in
many others. The two functions of the human vascular system that greatly affect human health and disease are, 1)
angiogenesis - the growth of new vessels to replace damaged vessels, and 2) Barrier function — the process that allows
nutritious molecules to cross from the blood to tissues and waste molecules to be cleared out from tissues. Disruption of
these processes is known to cause degenerative disease.

We have shown that space radiation inhibits angiogenesis and disrupts endothelial barrier function using human
endothelial cells in 2 and 3-dimensional human tissue models. The doses and time course for radiation-induced events
are now known which makes it possible to assay for joint effects with other environmental influences. Angiogenesis and
barrier function are also affected by microgravity so there is a potential for further dysfunction of the human vasculature
when applied in combination with radiation. Here, we propose a ground-based study using simulated microgravity to
determine the combined effects of space radiation and microgravity on human blood vessel models and its impact on
degeneration by testing for angiogenesis and endothelial barrier function using our established assays.

New project for FY2014.
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