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Recent evidence strongly suggests that humans will face increased risks for adverse effects on heart and blood vessels
from radiation exposure during space travel; however, these risks are not well defined. The proposed Center for Research
on Cardiac and Vascular Effects of Space Radiation comprises teams from four institutions with experts in the fields of
space radiation, cardiovascular radiation injury, and modern techniques of molecular analysis. The goal is to characterize
the cardiovascular risks of space radiation. Studies will begin with mouse models and then proceed to rabbits to enhance
translation to the human situation. Animals will be exposed to accelerated charged particles relevant to radiation in
interplanetary space, and monitored for up to 9 months comparable to many years observation in humans. Heart function
will be measured non-invasively at regular intervals with high-resolution ultrasound. Heart tissue will be obtained at
different time points to investigate pathological changes, including scar tissue and inflammation. Cutting-edge
molecular techniques will be used to examine thousands of proteins and DNA segments to understand mechanisms of
radiation injury and aid in the discovery of sensitive biomarkers. We will also examine blood vessels in the heart and the
retina of the eye, based on evidence that space radiation causes changes in the retinal blood vessel network, similar to
those associated with reduced vision due to aging. Sensitive staining techniques will be used to reconstruct the structure
of blood vessels in the retina and heart. Lastly, we will test whether gamma-tocotrienol, a safe dietary antioxidant and
the strongest natural product radiation protector yet discovered, will reduce the effects of space radiation on heart and
blood vessels. Altogether, these studies use innovative methods to characterize acute and degenerative cardiovascular
effects of space radiation, and will help develop safe and effective countermeasures to protect humans against these
effects.

New project for FY2014.
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