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Reproductive tissues are sensitive to radiation 



Many physiological systems are affected by spaceflight



Medical Complaints in Space  

Based on  ISS Missions: 
Anorexia
Space motion sickness
Fatigue
Insomnia
Dehydration
Dermatitis
Back pain
Upper respiratory infection
Conjunctival irritation
Subungual hemorrhage
Urinary tract infection
Cardiac arrhythmia
Headache
Muscle strain
Diarrhea
Constipation

From Clement, Fundamentals of Space 

Medicine, 2003

Based on Space Shuttle, 1988- 1995

Facial Fullness
Headache
Sinus congestion

Dry skin, irritation, rash
Eye irritation, dryness, redness
Foreign body in eye
Sneezing/coughing
Sensory changes
Upper respiratory infection
Back muscle pain
Leg/foot muscle pain
Cuts
Shoulder/trunk muscle pain
Hand/arm muscle pain
Anxiety/annoyance
Contusions
Ear problems (usu. Pain)
Neck muscle pain
Stress/tension
Muscle cramp
Abrasions
Fever, chills
Nosebleed
Psoriasis, folliculitis, seborrhea
Low heart rate
Myoclonic jerks



NASA’s Human 
Research Program  
Risks to Human 
Spaceflight

https://humanresearchroadmap.nasa.gov/Risks/

https://humanresearchroadmap.nasa.gov/Risks/




Astronaut Jeffrey S. Ashby, pilot, works at the 
Space Tissue Loss-B experiment on Space 
Shuttle Columbia's middeck during a 5 day low 
Earth orbit mission. Just above and to the right 
of of his hands is the part of the Commercial 
Generic Bioprocessing Apparatus (CGBA) for 
the National Institute of Health (NIH-B 
experiment). It is an experiment designed to 
investigate the effects of space flight on neural 
development in Drosophila melanogaster (fruit 
fly) larvae. This information may help scientists 
understand how gravity affects nerve growth 
and development and how neural connections 
to muscle fibers work. 

Drosophila













A water snail (Biomphalaria glabrata), like those that are part of 
the Neurolab payload on Space Shuttle Mission STS-90. The 
snails flew in a middeck locker-sized fresh water habitat, 
designed to allow the controlled incubation of aquatic species 
in a self-stabilizing, artifical ecosystem for up to three weeks 
under space conditions. Investigations during the Neurolab
mission will focus on the effects of microgravity on the nervous 
system. The crew of STS-90, launched April 16 at 2:19 p.m. EDT, 
included Commander Richard Searfoss, Pilot Scott Altman, 
Mission Specialists Richard Linnehan, D.V.M., Dafydd (Dave) 
Williams, M.D., and Kathryn (Kay) Hire, and Payload Specialists 
Jay Buckey, M.D., and James Pawelczyk, Ph.D





S65-18766 (March 1965) --- Diagram of experiment planned for 
the Gemini-Titan 3 mission scheduled on March 23, 1965, to 
find out if there are effects of weightlessness on individual living 
cells. The round canister (top) shows the experiment package. It 
will contain eight identical chambers, each with sections of 
sperm, eggs and fixative. Cells are eggs of the spiny, black sea 
animal, the sea urchin. Bottom panel shows the three stages of 
each chamber. From left in the first stage, sperm, eggs and 
fixative are separated. By turning the handle, astronauts will 
fertilize a certain portion of the eggs, which will begin to divide. 
At 20 minutes after launch, further turns of the handle will force 
fixative into two chambers and stop cell division. At 70 minutes 
after launch, cell division in four more chambers will be 
stopped, and just prior to re-entry, growth of the remaining two 
chambers will be terminated by a turn of the handle. This 
system will allow study after the flight of how cells divided after 
various time periods in weightlessness. Abnormalities would 
suggest weightlessness effects on living tissue and possible 
hazard to prolonged manned spaceflight.



(March 1965) --- Effects of the weightless environment on cell division, 
the basic growth process for living tissue, will be studied during the 
Gemini-Titan 3 flight scheduled for March 23, 1965. A spiny black sea 
urchin (upper left) is stimulated by mild electric shock or potassium 
chloride. As a result it sheds many thousands of eggs. When fertilized, 
these eggs become actively dividing cells very similar in basic 
processes to cells of other animals, including humans. These pictures 
show stages of cell division. At upper right is a single cell; at lower right 
cell divisions have produced many cells. Cell photos are magnified 
about 700 times, and all cells shown are too small to be seen by the 
naked eye. (Photos at upper right and lower left are of sea urchin eggs. 
Group of cells at lower right are from a sand dollar, which like the sea 
urchin, is an Echinoderm. Its eggs are virtually identical and are used 
interchangeably with those of the sea urchin in NASA Ames Center 
weightlessness experiments.) The Gemini experiment will involve cell 
division like that shown here. This will take place during several hours 
of weightlessness aboard the Gemini spacecraft. The experiment will 
be flown back to laboratories at Cape Kennedy after spacecraft 
recovery. It has been designed so that any abnormal cell division found 
by postflight analysis should suggest that the weightless environment 
has effects on individual cells. This might mean hazards for prolonged 
periods of manned spaceflight.







Astronaut Donald Thomas conducts the Fertilization and Embryonic 
Development of Japanese Newt in Space (AstroNewt) experiment at the 
Aquatic Animal Experiment Unit (AAEU) inside the International 
Microgravity Laboratory-2 (IML-2) science module. The AstroNewt
experiment aims to know the effects of gravity on the early 
developmental process of fertilized eggs using a unique aquatic animal, 
the Japanese red-bellied newt. The newt egg is a large single cell at the 
begirning of development. The Japanese newt mates in spring and 
autumn. In late autumn, female newts enter hibernation with sperm in 
their body cavity and in spring lay eggs and fertilized them with the 
stored sperm. The experiment takes advantage of this feature of the 
newt. Groups of newts were sent to the Kennedy Space Center and kept 
in hibernation until the mission. The AAEU cassettes carried four newts 
aboard the Space Shuttle. Two newts in one cassette are treated by 
hormone injection on the ground to simulate egg laying. The other two 
newts are treated on orbit by the crew. The former group started 
maturization of eggs before launch. The effects of gravity on that early 
process were differentiated by comparison of the two groups. The IML-
2 was the second in a series of Spacelab flights designed to conduct 
research by the international science community in a microgravity 
environment. Managed by the Marshall Space Flight Center, the IML-2 
was launch on July 8, 1994 aboard the STS-65 Space Shuttle Orbiter 
Columbia mission.



























STS029-01-001 (16 March 1989) --- Astronaut John E. Blaha, 
STS-29 pilot, checks an incubator on the mid deck of Earth-
orbiting Discovery during Flight Day 4 activity. The 
incubator is part of a student involvement program 
experiment titled, "Chicken Embryo Development in 
Space." The student experimenter is John C. Vellinger. The 
experiment's sponsor is Kentucky Fried Chicken.







Cartilage cells stained for chondroitin sulfate; different colors were applied only 
to aid discrimination of different cells. No differences were seen between flight 
and control animals. 

Flight Ground Control 



Left, Vestibule of a ground control chick at the level of the posterior (P) crista with the utricle (U) and the saccule
(S). Structures appear normal at this magnification. Right, Vestibule of a flight chick at the level of the horizontal 
(H) canal. Structures appear normal at this magnification. 



SPACE SHUTTLE STS-71 (MIR 18)

The Avian Development Facility (ADF) supports 
36 eggs in two carousels, one of which rotates to 
provide a 1-g control for comparing to eggs 
grown in microgravity. The ADF was designed to 
incubate up to 36 Japanese quail eggs, 18 in 
microgravity and 18 in artificial gravity. The two 
sets of eggs were exposed to otherwise identical 
conditions, the first time this is been 
accomplished in space. Eggs are preserved at 
intervals to provide snapshots of their 
development for later analysis. Quails incubate in 
just 15 days, so they are an ideal species to be 
studied within the duration of space shuttle 
missions. Further, several investigators can use 
the same specimens to address different 
questions. The ADF originated in NASA's Shuttle 
Student Involvement program in the 1980s and 
was developed under the NASA Small Business 
Irnovation Research program. In late 2001, the 
ADF made its first flight and carried eggs used in 
two investigations.















“Thirteen female astronauts have given birth to 18 children following spaceflight 
and have not experienced any increased pregnancy complications or increased 
assisted reproductive technology failures compared to the general population.”

E.S.Baker, unpublished data



More women are astronauts 


