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WHAT ARE THE STRESSORS OF SPACEFLIGHT?





Cosmic Radiation: gamma and X-rays (photons), galactic cosmic rays 
(GCR), and solar particle events (SPE) (primarily high energy charged 
particles, alpha/beta particles) that originate from the sun, stars, and 
supernovas.

Image credit: nasa.gov and Simonsen et al., 2020

Ionizing radiation: Is an form of energy (i.e alpha/beta/gamma) that is released from 
unstable atoms during disintegration (radioactive decay). 
Effects: Removes electrons from atoms creating ions à damages cells

On Earth (US): generally protected from comic radiation 
(magnetosphere) = 0.33mSv/yr; rad worker = 50mSv/yr
On ISS:  100-200 mSv/yr
Predicted on deep spaceflight: ~350mSv/yr
(Afshinnekoo et al., 2020) GCR and SPE
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n = 59 crewmembers; 47 males, 12 females



Distinct immunoprofiles with each experimental condition
• HU alone induced inflammatory markers (i.e. elevated 

neutrophils, NLR, and IL-6)
• Astronauts experience mild inflammation in LEO (i.e. increased 

IL-1 family and GLR)
Simulated deep spaceflight resulted in:
• Minimal differences in innate immunity 
• Reduced leukocytes (B, Tc, and Th lymphocytes)à

contributes to impaired immune memory and function
• Preference for a Th2 immune response à allergic-like 

immune responses àAstronauts experience rashes and 
allergies in LEO (Dunn et al., 2018 and Voorhies et al., 2019)

Summary
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