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Atherosclerosis is the major contributor to cardiovascular disease-related morbidity and mortality. Research indicates
that many of the risk factors commonly associated with atherosclerosis contribute to endothelial dysfunction, a process
which presents early in life before angiographic evidence of disease and precedes the clinical manifestation of many
cardiovascular disease-related disorders. In an effort to compensate for the initial risk factor-related disruptions to
homeostasis, there is a compensatory upregulation of atheroprotective mechanisms. However, in the absence of
appropriate risk factor management, these defense mechanisms may become overwhelmed and less able to reestablish
normal function. Key systems that help maintain vascular homeostasis, and are susceptible to differential deleterious
alterations, include those that help balance levels of oxidative and inflammatory stress. New evidence suggests that long
duration spaceflight may promote oxidative and inflammatory stress through mechanisms such as radiation exposure,
diet, physical inactivity, and psychological stress. However, there are no data supporting a causal link between
biomarkers of oxidative and inflammatory stress and indices of vascular endothelial dysfunction in spaceflight. As
such, we propose to examine the relation between biomarkers of oxidative and inflammatory stress and well established
measures of vascular endothelial dysfunction (flow mediated dilation (FMD) and carotid intima-media thickness
(CIMT)), in astronauts before, during, and after long duration spaceflight.

It is well known that inflammation is a key contributor to the development of atherosclerosis. There is also emerging
work showing the link with oxidative damage. This work may contribute to general clinical science by showing the
interactions of multiple stressors in a unique environment (spaceflight).

One astronaut volunteer has completed in pre-, in-, and immediate post-flight testing; two have participated in pre- and
in-flight testing with landing scheduled after the anniversary date of this project; one has completed pre-flight testing and
will launch to ISS after the anniversary date of this project, and one will start pre-flight testing in the next month. No
astronaut has yet to participate in testing beyond the immediate post-flight period. Data analysis of the available data sets
are in progress.

Additionally, data from one subject on NASA’s first one-year mission will be shared with a complementary project in
the suite of Twins Studies, entitled Metabolomic and genomic markers of atherosclerosis as related to oxidative stress,
inflammation, and vascular function in twin astronauts. NNJ13ZSA002N-TWINS: Differential Effects on Homozygous
Twin Astronauts Associated with Differences in Exposure to Spaceflight Factors.
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