Discovery of frozen prehistoric man

Over the years there have been several accounts of bodies being discovered frozen and preserved.  

This website talks about a man found in the Alps in Italy that was fairly well preserved.

http://www.crystalinks.com/oetzi.html
http://dsc.discovery.com/convergence/mummies/accidental/juanita.html

There have also been accounts of people being found frozen in South America.  Although the ice preserves the body to the point that most of the time we can tell what their last dinner was, it does not preserve it well enough to bring the person back to life.  Minutes after death, the cells and tissues begin to break down.  Within minutes, the tissues are so broken down that no technology available right now could revive them.  The main problem is the brain tissue.  After ten minutes or so of no oxygen, the tissues can never be repaired.  Also most of the bodies discovered have never been in great shape.  The ice does just not stay cold enough for the bodies to be preserved as they were when they perished.  Temperature fluctuations do not allow for the bodies to remain at a constant temperature, therefore not allowing the body to be preserved as it was the minute they died.  So it is not likely that any man frozen for thousands of years in ice could be revived.

There are several huge technical challenges to reviving a frozen human being. The biggest problem is ice. One of the physical properties of water is that it takes up more volume when it is frozen. Tissue cells maintain their structure partly by using water pressure to keep their shape, like a filled water balloon. When the water in the cell begins to form ice crystals, the cell will literally burst like an overfilled balloon. From -10 to -60 degrees Celsius is the lethal temperature range that a cell must pass through, once while freezing and once while warming up. Even if a cell survives the freezing process, it may still suffer potentially fatal damage when it is warmed back to above-freezing temperatures. Other problems associated with thawing include protein deformation and tissue fracturing.

Cryonics is the modern process of freezing a human body to stop tissue decomposition or death from illness. The idea is to keep the body in suspended animation to await a future medical treatment or cure that is currently unavailable. Modern cryonics attempts to alleviate the ice problem by adding cryo-protectants (CPAs) like glycerol. The mechanism of how glycercol works to protect the cell from ice is somewhat unclear, but the resulting cellular damage from ice is significantly reduced. Modern low-temperature preservation of tissue—cryopreservation—is a four-step process: (1) adding CPAs to cells before cooling, (2) rapid cooling of the cells to the low temperature at which the cells are stored (-80 to -196 degrees Celsius), (3) warming the cells, and (4) removing the CPAs from the cells after thawing. There are also new CPAs that are available that prevents the formation of ice upon freezing, turning the tissue into glass in a process called vitrification. However, crystallization during the thawing process is still a problem (See this for more details). Alcor Life Extension Foundation, the world's largest cryonics provider, offers vitrification for the brain, but only glycerol-based freezing for the body due to technology limitations.

A “preserved” human body frozen from centuries ago was likely frozen gradually and without the aid of cryo-protectants like glycerol. The cellular damage caused by ice formation is likely to be massive. If the cause of death was not freezing, e.g. trauma or heart attack, it would be even more unlikely that the body can be brought back to life. The longer the period between time of death and freezing, the greater the level of tissue destruction. 

However, there is still hope for the Ted Williams (who was recently frozen by his son). There are frogs in nature (Rana Sylvatica) that can recover completely after being frozen for 3 to 9 days at -1.5 degrees Celsius. Recovery after even longer periods of freezing (28 to 59 days) has been observed. Nanotechnology holds the promise of repairing tissue damage caused by ice on a cellular level. Human cloning technology may be able to clone the deceased person by using samples of her tissue or blood like in the movie “Jurassic Park”. While these technologies are years or decades away, there are also ethical questions about humanity that we must answer now as a society before wielding the power of “eternal” life.
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