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Assessment of human health risks associated with space radiation exposure is based largely on the Control Mica Inflammation Cellular Damage E (4 )}"
knowledge learned from studies in which animals, mostly rodents, are exposed to high-LET radiation on 4 hour control 7 day exposed 4
the ground. It has been recognized that translation of animal results to meaningful implications for TEha ' i - L
human disease can be challenging, particularly for certain risk categories such as the high-LET radiation ; | O,

effects in the central nervous system (CNS). Considering limitations in utilizing non-human primates and | | | L ‘
clinical studies in humans, chimeric animals can potentially bridge the knowledge gap between rodents et el Lﬂ?::.?:::.tgzre
and humans. In a chimeric animal, a specific organ or a cell type is replaced with respective human cells ‘ o e S . ' '
that are functional. A number of chimeric mouse models have been developed in the medical research =i [ SR, P

community to study human diseases, and some of the models can potentially be used for NASA | PR Sy 2
applications. Here we investigate use of mice engrafted with human hepatocytes, which have been

used in studies of genotoxicity from carcinogen exposures, for assessment of space radiation damage. ,, g |
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function nearly identically to human liver tissues. These mice were exposed to gamma rays for . e AN X e e oy | O——T—T T T
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investigations of DNA damage, transcriptomics, and histopathological changes in the humanized livers. 4 hour control 7 7 day exposed . - nuclear density & & L L L L R s T S S
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background strain that are exposed to identical conditions. Preliminary data from histopathologica “ O | X ro, P RPN A
analysis suggest chimeric mouse models are suitable for investigations of space radiation risks, as the . . Q, s \b‘\z\ob‘\z\ q,b:z\ 3 O\/\ .\c,/\ Q\O\} Q\O\) Q\O\\} QOG)/\Q@/\Q@
humanized liver tissue exhibited changes induced by radiation and was markedly distinct from the liver ‘O ' N i SHIER 6“\0 O \@\ b:bo o&‘ &Qe} KO\b‘ {\ob‘ \‘1?‘\2\0\ N L
tissue from the control animals (Fox Chase SCID mice). | SRR e A S X C{\\@Oo(\ {\c,q’ SN Ooi\" & 5\*0 A S &
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ncreased nuclear density in irradiated animals 7 days after radiation, data to implications in clinically-relevant human disease

voth groups. Increased inflammation, focused in perivascular areas in the * Human liver tissue in chimeric mice responds differently than mouse liver tissue
DXB-mouse group 7 days after radiation. to gamma radiation on the cellular level, as evidenced by differences in

inflammation and cellular damage seen on histopathology

" Expand translational research = preclinical
animal models of astronaut health hazards
Risk assessment
Countermeasure development
Mitigation planning

Inflammation * Tissue samples from this study will be assessed for cellular damage markers with
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" Analysis of liver tissue damage from radiation exposure: histopathology and transcriptomics.
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