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Explore the complex stressor of spaceflight: Molecular and 

physiological changes in space provides accelerated models 

of human disease and aging on Earth.

Onboard the International Space Station U.S. National Laboratory:

 ▶ Astronauts and animal models exhibit musculoskeletal, cardiovascular, neurological, and 
immunological phenotypes directly relevant to human health and drug development on Earth. 

 ▶ Cells in microgravity aggregate into 3D tissue-like architecture that better mimics in vivo conditions. 

 ▶ Changes in gene expression result in altered cell behavior/function that may include beneficial 

changes in differentiation, proliferation, and viability.

EXAMPLES OF SPACEFLIGHT-INDUCED PATHOPHYSIOLOGY INCLUDE:

DISEASE MODELING
IN MICROGRAVITY

Musculoskeletal Effects:  Skeletal remodeling mimics bone loss seen in 

osteoporosis, and loss of muscle mass/strength is similar to disuse and age-driven 

muscle atrophy. 

 ▶ Bone loss occurs 10x faster in space than in analogous diseases on Earth.

 ▶ Space-induced muscle atrophy triggers more molecular mechanisms than hind-
limb suspension models.

Intracranial Pressure (ICP): Shifting of bodily fluids from the lower to upper 

extremities provide predictable, early-stage models of increased ICP and changes 

in optic nerve morphology.

 ▶ ICP and eye abnormalities mimic idiopathic intracranial hypertension seen in 
neurological disorders.

 ▶ Changes in visual acuity mimic macular degeneration and disease-associated 
vision impairment.

CASIS  manages the International Space Station U.S. National Laboratory, serving as your 

gateway to this powerful research environment. Note: CASIS both solicits research for formal 

grant funding opportunities and also accepts unsolicited proposal submissions via the website 

at any time. Visit iss-casis.org.
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Accelerate 

outcomes in 

disease models.

Elucidate 

mechanisms of 

pathogenesis.

Enhance 

translational 

relevance.

Launch your  
idea with us.


