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Sources of Danger

e Weightlessness
e Radiation
e Microbes & viruses

https://www.unilad.co.uk/news/top-astronomer-says-we-need-to-stop-sending-humans-into-space/



] - & " Vv = A 5 ¥ ‘.‘:'
e I g t e SS n e SS https://www.airspacemag.com/ask-astronaut/how-does-n

asa-simulate-weightlessness-180958426/

Absence of the sensation of weight

http://faculty.virginia.edu/skrutskie/ASTR1210/notes/weight.html



Space Adaptation Syndrome (SAS)

e Symptoms
Nausea
Vomiting
Headaches ._ X
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Disorientation

e Causes
o Impaired vestibular system
o  Impaired proprioceptive system

® Treatnlent https://www.eyeandear.org.au/page/Patients/Patient_info
c o rmation/Balance_Disorders/How_does_the_balance_sys
o Antiemetics tem_work/

o Directional Cues



Bone & Muscle Loss

Loss of Bone Mass

1-2% loss per month
Decreased osteoblast activity (forms new bone tissue)
Increased risk of fracture

Prevention: Exercise

Loss of Muscle Mass

20% loss over 5-11 days
Atrophy (muscular degeneration due to lack of use)

Weakness

PreVGHtIOIl EXGICISC https://www.esa.int/kids/en/learn/Life_in_Space/Living

_in_space/Exercise



Radiation



Types of Radiation
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https: //www nasa. gov/aud|ence/foreducators/stem on-station/learning_| Iaunchers radiation



Acute Effects

Felt immediately & caused by a large

dose in short amount of time

Diarrhea

Nausea

Vomiting

Central nervous system damage
Death

Chronic Effects

Felt later & caused by a small dose over

large amount of time

Cataracts

Sterility

Increased risk of cancer,
cardiovascular disease, and
age-associated diseases
Decreased neurogenesis



https://www.nasa.gov/twins-study

https://www.nasa.gov/twins-study

NASA’s Twins Study



Microbes & Viruses






Effects

e Repressed immune
response

e C(Close contact between
crew members

e Increased
susceptibility to
bacterial and viral
infections

St E 1

https://www.tutorialspoint.com/biology_part2/biology_virus.htm






References

Canright, S. (April 9, 2009). Use it or Lose it. NASA Science. Retrieved from
https://www.nasa.gov/audience/forstudents/58/features/F_Your_Body_in_Space.html

Frazier, S. (August 7, 2017). Real Martians: How to Protect Astronauts from Space Radiation on Mars. Retrieved from
https://www.nasa.gov/feature/goddard/real-martians-how-to protect-astronauts-from-space-radiation-on-mars

Garrett-Bakelman, F., Darshi, M., Green, S., Gur, R., Lin, L., Macias, B.,...Turek, F. (April 12, 2019). The NASA Twins Study: A multidimensional
analysis of a year-long human spaceflight. Science, 364 (6436). doi: 10.1126/science.aau8650

Gaskill, M. (December 12, 2018). Worming into Research on Aging and Muscle Loss in Space. Retrieved from
https://www.nasa.gov/feature/worming-into-research-on-aging-and muscle-loss-in-space

Heppler, L. (October 18, 2018). Free Falling: the science of weightlessness. Retrieved from
http://sitn.hms.harvard.edu/flash/2018/free-falling-the-science-of-weightlessness/

Langford, M. (April 9, 2019). What is space radiation? Space Radiation Analysis Group, Johnson Space Center. Retrieved from
https://srag.jsc.nasa.gov/spaceradiation/what/what.cfm

Lewin, S. (April 12, 2019). Landmark NASA Twins Study Reveals Space Travel’s Effects on the Human Body. Retrieved from
https://www.space.com/nasa-twins-study-kelly-astronauts- results.html

Ortega H.J., & Harm D.L. (2008) Space and Entry Motion Sickness. In: Barratt M.R., Pool S.L. (Eds) Principles of Clinical Medicine for Space Flight.
Springer, New York, NY

Pyle, B. (2008). Microbial Drug Resistance and Virulence. Retrieved from
https://www.nasa.gov/mission_pages/station/research/experiments/explorer/Investiga ion.html?#id=621

(August 18, 2006). How does radiation affect the human body in space? Retrieved from http://www.asc-csa.gc.ca/eng/sciences/osm/radiation.asp

(August 7, 2001). Mixed up in Space. NASA Science. Retrieved from https://science.nasa.gov/science-news/science-at-nasa/2001/ast07aug_1

(October 1, 2001). Space Bones. NASA Science. Retrieved from https://science.nasa.gov/science-news/science-at-nasa/2001/ast01oct_1



