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. . Cohort 1. EXPERIMENTAL Rats/ increasing rationale to understand the effects of
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risk of developing adverse medical conditions, such as spaceflight WW l Space Radiation Alone 0.75 Gy |18 e F; g .g.
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Figure 7. The Radiation, 0.75 Gy microgravity exposure leads to specific biomedical
This investigation assesses cardiovascular disease risk from the Dasilar artery | ——— . .adap.tatlons W'Fh the cardlov_ascular System and
. . e (in red) Himb Limb Unloading + Space |18 identify crew risk to developing elevated risk of
long-term single and combined effects of deep space radiation and 2 9 supplies Radiation, 1.5 Gy cardiovascular disease and SANS
microgravity exposure on rats. = blood to the '
brain. Total Animals 108

References

Ongoing experiment efforts include cryostat sectioning of basilar | |1- Delp MD, Charvat JM, Limoli CL, Globus RK, Ghosh P. Apollo

arteries for histological sections. These will be further processed, | |-unar astronauts show higher cardiovascular disease mortality:
possible deep space radiation effects on the vascular endothelium.

probed and visualized for specific protein markers through | |scientific reports. 2016 Jul 28:6(1):1-1.

Immunofluorescence. 2. Mader, T. H., Gibson, C. R., Pass, A. F., Kramer, L. A., Lee, A.
G., Fogarty, J., Tarver, W. J., Dervay, J. P., Hamilton, D. R,,
Sargsyan, A., Phillips, J. L., Tran, D., Lipsky, W., Choi, J., Stern, C.,

Our hypothesis includes spaceflight environmental factor exposure
leads to vascular structure and function changes, specifically with
the basilar artery, predisposing astronauts to increased risk of
developing cardiovascular disease and SANS.

50 -

20

Preflight Postflight Kuyumjian, R., Polk, J. D. Optic disc edema, globe flattening,

Carillovaselis Tilcaie Inferior Superior sinferiorg. Superior i * =T choroidal folds, and hyperopic shifts observed in astronauts after

o0 Do 2 BN 30 - long-duration  space flight. Ophthalmology. 2011  Oct;
| - B i ve ToeRa. 118(10):2058—2069.

60

3. Sofronova, S. |., Tarasova, O. S., Gaynullina, D., Borzykh, A. A.,
o Behnke, B. J., Stabley, J. N., McCullough, D. J., Maraj, J. J.,
o-—E Hanna, M., Muller-Delp, J. M., Vinogradova, O. L., & Delp, M. D.
«10 -

Relaxation (%)

(2015). Spaceflight on the Bion-M1 biosatellite alters cerebral

Proportional Mortality Rate (%)

. SF (n=6) HC (n=6) VC (n=16) artery vasomotor and mechanical properties in mice. Journal of
Figure 2. Cross section of the retina of an astronaut preflight and Figure 4. Endothelium-dependent vasodilation of Applied Physiology. 2015 Jan;118(7):830-838.
postflight, displaying structural changes. (See reference 2). the basilar artery is impaired in spaceflight 4. Taylor, C. R., Hanna, M., Behnke, B. J., Stabley, J. N,
conditions compared to controls. (See reference 3). McCullough, D. J., Davis, R. T., 3rd, Gh()_sh, P Papadopoulc_)s, A..,
A Muller-Delp, J. M., Delp, M. D. Spaceflight-induced alterations in
ST cerebral artery vasoconstrictor, mechanical, and structural
. Figure 5. Postflight properties: implications for elevated cerebral perfusion and
N = Figure 3. Vascular function magnetic resonance intracranial pressure. FASEB Journal. 2013 Jun;27(6): 2282—2292.
& E responses to spaceflight imaging of an eye of
g 7 exposure. (See reference 4). an astronaut with
Figure 1. The proportional mortality § Ly Spaceflight leads to increased optic nerve swelling ACknOWIEd ements
rate due to cardiovascular disease of vascular functional sensitivity and flattening of the This study was supported by a NASA Space Biology Postdoctoral
astronauts. (See reference 1). to pressure changes. posterior region, Fellowship (SAN), NASA Space Biology grant NNX16AC28G, and
- ® Gkl i consistent with SANS. the FSU Center for Undergraduate Research & Academic
TS " 4 e a0 10 20w (See reference 2). Engagement (CRE). We thank the conference organizers for the

Intraluminal Pressure (cm H,0)

opportunity to present our work.




