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Role of the blood-brain barrier (BBB) in CNS
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2-lane plate setup
Endothelial cells only
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Using OrganoPlates to measure human
CNS responses to ionizing radiation

* BBB permeability and morphology and astrocyte activation after X-ray irradiation

* Immediate and delayed responses

* Oxidative stress and cytokine production

Full view of a 2-lane chip
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1Gy X-ray irradiation increases BBB
permeability
hCMEC/D3 endothelial cells
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permeability

Area under curve, 40kDa dextran
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Astrocyte and endothelial cell co-cultures on
OrganoPlate




Astrocytes change endothelial cell responses
to 1 Gy X-ray irradiation
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Future Directions

Immediate

More complex models (neurons, pericytes)
Explore NFkB as a potential signaling pathway
Longer term cultures

In the coming year

Exposure to high-LET radiation via simulated GCRs
Compare high and low dose rate ionizing radiation
responses

Transcriptomic analysis

Long-term
Adapting this platform for spaceflight!
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Human blood-brain barrier responses to
ionizing radiation (thus far)
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6 months on ISS

- 180 day Transit to Mars

- 500 days on Mars
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Results TNFa
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