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 great many of the problems involved in 
sending humans interstellar distances could Abe solved by placing them in a hibernating 

state, much like the hibernation which squirrels and 
other small mammals undergo during winter.

If you placed humans into a state of hibernation, 
then you wouldn't have to worry about keeping 
them particularly happy with the parks, activities 
and other space-consuming factors mentioned in 
Generation Ships. Instead, you would simply put 
them into hibernation at the start of the journey and 
wake them up at the end - they wouldn't require 
much food (perhaps only a very slow IV drip) - in 
fact, all they would need is a steady, slow supply of 
refreshed air and a constant low temperature - all of 
which is far less resource and energy consuming 
than giving them parks, plants, schools, hospitals 
and so on.

Of course, it's one thing to say 'place humans in 
hibernation' and another thing to do it. Up until 
early this year, scientists understood why mammals 
went into hibernation - to last out the winter - but 
not how. Human hibernation was strictly the domain 
of science fiction movies such as 'Alien' and '2001: A 
Space Odyssey'.

As you might have guessed, that changed early this 
year. A pioneering study by North Carolina State 
University geneticists has uncovered two key genes 
that are responsible for the production of enzymes 
that are vital to the hibernation process. What's 
more, these two enzymes are also present in 
humans (although used in different circumstances).
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Hibernation is when an animal goes into a state 
of suspended animation where their heart rate, 
metabolism and body temperatures drop 
significantly. While mammals are in hibernation, 
their body temperature is usually only 2-4ºC 
above freezing (as opposed to perhaps 38ºC), 
oxygen consumption is 2% of normal rates and 
heart rate decreases by a factor of one hundred.

This means that they can simply wait out long 
periods such as winter in underground burrows 
without having to move or forage for food. They 
can survive for this long without food because 
their bodies require very little energy to maintain 
themselves during this state of inactivity.

What is hibernation?

“ It’s one thing to say ‘place 
humans in hibernation’ 
and another vastly more 
difficult thing to do it

”

http://library.thinkquest.org/C003763/index.php?page=future03



2

The second 'hibernation gene' produces an enzyme 
that helps to conserve the body's supply of glucose 
so it isn't used up too rapidly. Also, this enzyme 
ensures that the remaining supplies of glucose left 
over from the body's last meal is used to maintain 
the body's most vital systems - the brain and central 
nervous system.

Both these genes working together are responsible 
for allowing squirrels to enter and survive a 
hibernating state. Scientists believe that knowledge 
of these enzymes might ultimately help us discover 
how to induce a hibernating state in humans. The 
next goal that has to be achieved is to identify the 
genes that begin the hibernation process, and what 
exactly triggers those genes - currently, it is 
believed that low light levels and shorter days 
brought about by winter is the trigger.

Both genes are concerned with regulating how the 
body uses up and conserves its energy stores. In 
humans and animals, most of our energy is 
produced by breaking down our glucose stores (or 
glucose-derivatives such as glycogen). A smaller 
proportion is produced from the breakdown of fats. 
The first 'hiberating gene' controls the production of 
an enzyme that breaks down fats into products that 
can be used to produce energy. Generally, humans 
and other animals tend not to break down their fat 
deposits to produce energy since it's 'easier' to just 
use up glucose for the same purpose. However, in 
hibernation squirrels can use their fat deposits to 
produce a steady supply of energy to maintain its 
body.
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Dr. Matthew Andrews from NCSU holds a 
hibernating squirrel in his hands. Courtesy NCSU. 

http://library.thinkquest.org/C003763/index.php?page=future03


