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Radiation causes vascular inflammation, which is a known risk factor for atherosclerosis. Epidemiological studies have
shown that radiation from many sources, including cancer treatments, atomic bombs, and excessive occupational
exposure all increase the risk for atherosclerosis. Previous studies, using gamma radiation, have demonstrated that
radiation causes increased white blood cell (WBC) adhesion to the blood vessel wall, an essential early event in
atherosclerotic plaque formation. What is not known is whether the cosmic radiation astronauts will be exposed to on
missions to the moon and Mars will similarly increase the risk for atherosclerosis. 
In our current project, we established that X-ray, 56Fe (iron ion) and proton irradiation of blood vessel cells increase
adhesiveness of the vessel wall, and that X-rays and 56Fe accelerate development of atherosclerosis in a mouse model
(results of proton experiments are pending). The molecular mechanism for this, however, is not yet known. In addition, it
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Task Description:

remains to be determined how fractionation of doses and irradiation of other tissues affect the dose dependence of both
cell adhesion and development of atherosclerosis. 

With the hypothesis that radiation in general and cosmic radiation in particular directly alter the adhesive properties of
vascular endothelium, and resultant vascular inflammation accelerates atherosclerosis, we propose to systematically
investigate mechanisms of radiation effects on vascular cells, using both isolated cells and whole mice, to better predict
risk and to provide the basis to develop possible future countermeasures. Our specific aims are: 

Aim 1: Determine whether atherogenic effects of radiation are limited to local effects on vascular endothelium, or if
other systems contribute to disease progression and/or modify dose dependence. 

Aim 2: Determine the molecular mechanism of acute activation of leukocyte-endothelial cell adhesion in response to
radiation. 

Aim 3: Determine how fractionation of doses affects dose-dependence of progression rates, latency periods, and
surrogate endpoints. 
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