
Utah State University Utah State University 

DigitalCommons@USU DigitalCommons@USU 

Presentations Materials Physics 

2018 

Simulating Muscle Atrophy due to Microgravity and Ionizing Simulating Muscle Atrophy due to Microgravity and Ionizing 

Radiation Radiation 

Lori Caldwell 
Utah State University 

Eryn Hanson 
Utah State University 

Alexandra H. Nelson 
Utah State University 

Charles Harding 
Utah State University 

JR Dennison 
Utah State Univesity 

Elizabeth Vargis 
Utah State University 
Follow this and additional works at: https://digitalcommons.usu.edu/mp_presentations 

 Part of the Condensed Matter Physics Commons 

Recommended Citation Recommended Citation 
Caldwell, Lori; Hanson, Eryn; Nelson, Alexandra H.; Harding, Charles; Dennison, JR; and Vargis, Elizabeth, 
"Simulating Muscle Atrophy due to Microgravity and Ionizing Radiation" (2018). ASGRS. Presentations. 
Paper 190. 
https://digitalcommons.usu.edu/mp_presentations/190 

This Presentation is brought to you for free and open 
access by the Materials Physics at 
DigitalCommons@USU. It has been accepted for 
inclusion in Presentations by an authorized administrator 
of DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 

https://digitalcommons.usu.edu/
https://digitalcommons.usu.edu/mp_presentations
https://digitalcommons.usu.edu/mp
https://digitalcommons.usu.edu/mp_presentations?utm_source=digitalcommons.usu.edu%2Fmp_presentations%2F190&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/197?utm_source=digitalcommons.usu.edu%2Fmp_presentations%2F190&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.usu.edu/mp_presentations/190?utm_source=digitalcommons.usu.edu%2Fmp_presentations%2F190&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@usu.edu
http://library.usu.edu/
http://library.usu.edu/


ID:  
80  
 
Primary Contact:  
Lori Caldwell , Utah State University  
Logan , United States  
 
 
All Authors:  
Lori Caldwell, Utah State University (Primary Presenter)  
Eryn Hanson, Utah State University  
Alexandra H Nelson, Utah State University  
Charles Harding, Utah State University  
JR Dennison, Utah State University  
Elizabeth Vargis, Utah State University  
 
 
Please choose one of the following categories::  
Life Sciences  
 
Life Sciences Disciplines:  
Mammals  
 
Mammals Subtopics:  
Musculoskeletal Muscle: The effects of microgravity on the musculoskeletal system, part 2 - muscle  
 
Presenting Author:  
Lori Caldwell  
 
Abstract Title:  
Simulating Muscle Atrophy due to Microgravity and Ionizing Radiation  
 
Are you submitting this for::  
poster  
 
Lighting Talk:  
Yes  
 
Abstract:  
 
  A primary concern for astronauts in low gravity and high radiation environments is muscle atrophy. A major cause of muscular 
atrophy is oxidative stress, which is amplified by increased levels of ionizing radiation during spaceflight. Due to prohibitively 
high costs for in vivo studies in space, a ground-based simulation is better-suited for studying potential causes of muscle 
atrophy. To do this, USU's Space Survivability Test Chamber was used to irradiate C2C12 mouse myoblasts 
with dosages mimicking those on the ISS, and both a 1 and 10-year deep space mission. Microgravity was simulated using a 
custom rotary cell culture system (RCCS) designed to withstand the radiation dosages of the test chamber. Cell changes due to 
microgravity and increased levels of radiation were characterized with fluorescent imaging for H2AX, scheduled measurements 
of muscle fibers, and viability staining.   
  Methods: Skeletal muscle cells were cultured in standard tissue culture flasks, a NASA developed Synthecon 4H-RCCS, and the 
custom RCCS. Cells were maintained using high glucose DMEM medium with 10% FBS for the first three days of culture then 2% 
FBS for the remainder of the culture to promote differentiation. Differentiated monolayers were exposed to 0.5, 1.0, 2.0, and 
4.0 Gy following fourteen days of culture. Cells were immediately stained for to quantify DNA damage and viability 
measurements.   



 Results and Discussion: Cell viability of irradiated monolayers decreased with increased accumulated radiation dose. Irradiated 
cell morphology lacked cell-to-cell contact inhibition and lost unidirectional cell growth indicating cell damage at the molecular 
level. Viability percentages were as follows: 0.5 Gy viability: 89.3 ± 1.4%, 1.0 Gy viability: 81.1 ± 1.1%, 2.0 Gy viability: 74.0 ± 
1.4%, and 4.0 Gy viability: 68.7 ± 0.9%.    
  Conclusions: Monolayer cultures exposed to high dosage radiation approach the lethal dosage limit marked by approximately 
50% cellular death. The RCCS designed for this study accurately models microgravity and allows simultaneous radiation 
exposure.  
 
Is this a Student Abstract?:  
Student Abstract  
 
School Level:  
Graduate  
 
Student Travel Assistance Requested :  
Yes  


	Simulating Muscle Atrophy due to Microgravity and Ionizing Radiation
	Recommended Citation

	tmp.1550113277.pdf.f4YL9

