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he physiological effects of space travel on

humans are quite serious and will be of even

greater concern when mankind ventures
farther into the solar system. A manned mission to
Mars would necessitate a crew capable of surviving
the demanding journey to the fourth rock from the
sun (a journey which could last years). Upon arrival,
they would need to be healthy enough to deal with
the rigors of living on a strange planet. With
weightlessness inexorably sapping away at fitness
and health throughout a journey to Mars, it is
unlikely that the crew would be in any condition to
be productive.

However, hope is not lost. There are multiple ways
of alleviating the negative effects that a
microgravity environment has on the human body.
As mentioned in the previous text (Physiological
Effects of Weightlessness), exercise is the simplest,
cheapest, and most effective countermeasure.
Since exercise in space is significantly easier than
exercise on Earth (in space, you could easily move a
grand piano!), scientists and engineers have had to
develop unique and innovative ways of keeping
astronauts fit.

Space treadmills are common on many space
missions. Astronauts are strapped and bound onto
the treadmill with elastic straps that simulate the
force of gravity. There have been many variations to
this basic design, the most recent example being a
pressurized treadmill. In this particular design the
lower body is completely enclosed in a airtight
chamber. When air is pumped into the chamber,
people feel lighter, and when air is sucked out they
feel heavier. By “making astronauts feel heavier in
the weightlessness of space the chamber could
prevent deconditioning, or loss of strength”. The
negative pressure in the chamber makes the
astronauts “feel heavier and increases their
endurance as they workout.” (Julianne Remington,
HealthSurfing.com). Treadmills and other space
fitness equipment such as rowing and bicycle
ergometers and bungee rubber bands all apply of
the same basic concept: resistance exercises to
maintain muscle strength. The designs may vary,
but the outcome is the same.
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Another interesting invention that combats the
adverse effects of microgravity are space boots.
Chuck Layne, an associate professor at the
University of Houston, designed special boots that
use pneumatic pressure to the feet to simulate the
feeling of standing on a floor. The pressure applied
to the feet stimulates muscles in the legs, the idea
being that such stimulation is akin to a muscle
contraction and would thus slow the rate of
muscle atrophy. The invention has been tested by
cosmonauts on MIR and the results look
promising, although the technology is still under
development.

NASA has found that
astronauts eat and drink
as much as 70 percent less
in space.

In addition to forms of exercise, other techniques
have been developed to prevent the unhealthy
effects of zero gravity on humans. Certain drugs
have been identified as potential countermeasures
for the microgravity-induced atrophy of muscles.
Drugs have been discovered that may ameliorate
the degree of muscle atrophy during prolonged
space flight and that might compensate for bone
demineralization problems in weightlessness.
However, there are a few important considerations
that must be taken into account when dealing with
pharmaceuticals.

For one thing, it is difficult to determine if a drug
will affect the body in space in the manner it
affects the body on Earth. Because major
physiological changes occur-in zero gravity, there
is no guarantee that the body will react to a drug
the same way as on Earth. If research conducted
on people who fly airplanes at high altitudes is any
indication, drugs can produce drastically different
effects when administered in different
environments.

This is a image of an astronaut bicycle ergometer

Finally, another important thing that can be done
to alleviate the adverse effects of microgravity is
to have a nutritious diet. While nutrition alone
does not cure the conditions that develop as a
result of zero gravity, it certainly helps alleviate
the severity of those conditions. It is essential that
astronauts maintain a healthy diet despite their
decreased appetites (which are characteristic of
people living in microgravity - NASA has found
that astronauts eat and drink as much as 70
percent less in space). The body needs all the
assistance it can get when fighting infections with
a depressed immune system. Good nutrition
provides that assistance.

The methods outlined above only reduce the
severity of the effects of weightlessness on the
human body, they don’t cure these effects. Things
such as exercise, drugs and diet are simply
preventative measures that can be taken to
ensure the least possible biomedical damage is
inflicted on astronauts during a sustained mission
in space.



