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The exposure to ionizing space radiation can lead to damage of multiple biological tissue systems. The proposed work
investigates degeneration of the central nervous system (CNS) and bone tissues from exposure to different does of
simulated space radiation. Radiation is known to affect biological pathways that regulate both the CNS and bone. The
objective of the proposed work to is to investigate the relationship between declines in cognitive function and declines
from exposure to simulated space radiation, as well as to quantify these changes. The objectives will be addressed
through animal studies exposing rats to acute and protracted (or fractionated) simulated galactic cosmic radiation and
investigating the relationship between neurobehavioral deficits and bone degradation 7, 30, 90, and 180 days after
radiation exposure.

This tissue sharing proposal is part of an on-going collaboration between Dr. Catherine Davis at Uniformed Services
University, who is currently funded by NASA to investigate the cognitive degradation in rats exposed to space radiation.
Our lab has been collecting the hind limbs from her studies to investigate the corresponding bone strength changes in
these rats. Neurobehavioral assessments include odor recognition memory tests and sustained attention tests. A
multi-length scale approach will be performed to assess the corresponding bone health changes. Bone health
assessments include microstructural (microCT scans), material property (micro-indentation), and whole bone (3-point
bending) evaluations of bone strength. Analysis will be performed on CNS and bone endpoint measurements to
determine whether the neurobehavioral deficits are predictive of declines in bone strength. The work is significant to
NASA’s goal for astronaut health during long duration spaceflight. Establishing a relationship between the CNS and
bone response to radiation can provide valuable information for potential mechanisms and countermeasure targets for
both systems.

This research provides new insights on how lower doses of ionizing radiation (<0.5 Gy) affects bone health and
strength. The skeletal changes from these lower doses could be considered for exposure to clinical radiation for
diagnostic (i.e. CT Scans) and radiation therapies.

During the past reporting period, the bone analysis of the 7, 30, and 90-day cohort of animals were performed. The
microCT scans and biomechanical testing for these cohorts have been completed. Quantitative microCT analysis, Finite
Element analysis, and microindentation are still ongoing. The 180-day cohort of animals have all been collected and the
microCT scans for these final 60 specimens are ongoing. The quantitative microCT analysis and Finite Element analysis
for this cohort will begin once all the microCT scans have been completed. Biomechanical testing has been completed on
the 180-day cohort of animals and microindentation has been started.
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