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Why don't turtles, frogs, and bugs die when they're
frozen? The medical world is watching Carleton prof
If.en Storey for the answer, as Pauline Tam reports.
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Mr Storey, a professor of bio-
eliemistry at Carleton Univer-
sityrhas spent the better part of
his carcer trying o understand

By unlocking the secrets of
how these animals survive

beHE

freexzing, he wnnts to one day
freeze human argans without
destroying them. The hope is o
preserve hearts and livers for
long perieds so doctars don't
ha:{e o race against time o
orm transplants.

Pcfhllt.‘dh::.n.'l scientists are inter-
eated in Mr, Starey's work, and
not just for its potential to pre-
sCTVE organs, they view his re-
=aarch &8 an important window
into how living cells work.

For that reason, Mr Storey
rarely has trouble strracting re-
search funding. He is near the
end of a five-year, s7o0,000
grant from the Natural Science
and Engincering Rescarch
Council, just as another major
award has come through. For
the next five years, Mr. Storey
will have more thain 3345000 o
spend as a Cannda Hesearch
Chair, a federsal endowment for
the country's top scientists.

Hecently, Me Storey was rec-
opnized by Carleton with an
award for research exeellenes
—a pr{w he has won three
years previous. He also re-
coived $500,000 in federal and

provineinl grants to ootfit his
lab with the latest equipmient to
analyse genes and proteins.
Like 0 much of science, Mr.
Storey’s work boils down to
asking the right questions, and
having new technologies to
push the boundaries of discov-

ory.

“Iv's sort of 2 treadmill, where
we sct the treadmill very high,
and we run along happily like
rodents,” he says, rubbing his
lunnads with glee,

With his cartoonish gestures
and fitful encrgy, there is o
touch of the animals he studics
in him, He is the first to admit
it

“You know how people say
they look like their pets? Iact
like my animals. I'm a perfect
match with my study organ-
igm= that live under n rock and
i b0 sleep. We both have wild
muetabolic luctwations™

He began freczing animals al-
most 20 years ago when, as a
new professor al Carleton, he
stumbled on an article about
froge. It described how a scien-
tist accidentally laft I'm-gu in hix

carlufmmmrg!n.mdrﬁs
oovered

they could

Inspived by wihat he vead, M.
storey applied for a research
grant. Very quickly, he discov-
efmd some frogs hive a natuml
projectant made of simple
blood sugar. As joe starts form-
ing on their skins, the animals
Mo their bodies with the sug-
ar. shielding each cell from be-
ing killed fromen,

In the years that followed,
Mr. Storey isoloted o group of
genes that acts as a master
switch, shotting down a frog’s
metabolism, and filling its cells
with protectant whenever the
animal freezes.

The jdea waz 1o get the same
genes o work in human organs.

He studied other animals,
and found similar mechanlsms
in toads, bats, snails, turtles,
and ground squirrels. Mot all of
them freeze solid like frops do.
Desert toads, for example,
shrink and dry out in the sun,
I:nl:b::‘n survive [or months
wit OXyRen.

In all cases, the animals’ basic
cell function is the some. First,
they turn ofl most of their
ERNes 10 CONSCIVe energy, Tunde-
ing the production of proteins
in the process, At the same
l.imc. lhc].' smgrlmmm; fucls,

hether they be fats, proteins,
or :1rbnhﬂ|nlm

“They turn off the use of ener-
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_;Seekmg life in the deep freeze

&y anald they tum off the produce
tion of energy,” says Mr., Storey
“The cell just lied"

This drjnu rﬂﬁh:“ppen im hu-
mans. “Whereas our animals
tuern dhowen their pilol lght when
times are tough, humans either
keep the fucls burning, or in-
crease them in a despesate at-
temmpt o generide enough eners
o

‘You know hotw people
say they look like their
pets? [ act like my
animals. I'm a perfect
match with my study
organisms thal live
undera rock and go o
sleep.’

Ken Storey,
TiinchsmEst

Fae that reasan, Mr. Storey
doesn't dabble in cryonics,
which presumes {6 freciee a co-
daver with the hope of reviving
it in the future, But [reezing an
orgnn is entirely possible.

In 1oy, M Storey collabormt-
ed with a rescarch group in
Califoernia that tested the prin-
ciples behind the procedure,
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They extracted a liver from a
rat, cooled the organ, then
fiooded it with sugar and other
molecules. The idea was o
coax the liver cells into produce
ing a protectant. The liver was
then frozen, thawed, and even-
tually transplanted into anoth-
errak

I the same mechanisms could
be induced in human argans,
prelonging theie lifespan for
mare than just a few hours, doc-
tors ¢ould avoid the mnd scrame
ble 1o !.l:uu[ﬂam. '111:’_!( mu]d
even wail [or a perfect match.

But that day is still a long way
off. In the meantime, Mr, Storey
plans to expand his sudy (o in-
clwde the fruit iy, the ish,
and the zenopus frog, whose
genes and biochemical se-
qurences have all been

The gozl is to freezs them
then compare their genetic
blueprints to those of the ani-
mals he has studied so lar,
“That's ancther step toward fi-
mally lryingl.he technique ona
humsan argan or human tissee,”
e says.

Whih M. Storey doesn't be-
|h:1.'r_' he will live to see the day
his rescarch becomes routine
moedical peactice, he b8 certain
his ideas will inspire other sci-
entisis to advance the fickd far-
ther “If | can shew that this
works, thepe will be o bandwag-
on with my name on i
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