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Task Description:

POSTDOCTORAL FELLOWSHIP 
Astronauts will soon be deploying on deep space missions to Mars, and will be exposed to continuous low dose, high
energy ionizing radiation (IR). This IR is different from Earth orbit radiation; therefore, this kind of space radiation may
lead to undefined acute and chronic health problems from continuous radiation exposure. Previous research on the
effects of space radiation have predominantly studied male astronauts. Data from cancer patients receiving radiation, or
animal research, suggest women might show an exaggerated inflammation response, making them more likely to
develop diseases of the heart or blood vessels (vascular cells). These unknown sex differences remain as unexplored as
deep space. The purpose of this fellowship proposal is to investigate how men and women differ in their immune and
vascular response to IR, as radiation may increase or accelerate disease burden in astronauts who traveled into deep
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Task Description: space. The first study goal is to test increasing levels of IR to see if the inflammation response is more sensitive in one
sex versus the other. Immune cells from healthy adults will be exposed to IR and followed for 24 hours. Measurements
include signals the cells produce, signals inside and on the surface of immune cells that change their function. In the
second study, immune and vascular cells are placed together after IR, to see if crosstalk between cells is different
between the sexes. Methods from study one will be repeated in both cell types, plus measuring adhesion molecules on
the surface of vascular cells that allow immune cells to bind and amplify inflammation. Crosstalk is expected to magnify
the inflammation response. The findings are expected to help develop sex-specific interventions to minimize risk from
IR, so astronaut health and mission success are maximized. 

  

Rationale for HRP Directed Research:   

Research Impact/Earth Benefits:   

Task Progress: New project for FY2021. 
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