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Froqs survive the freeze in recent organ implant research
^ years ago, 40 pounds per day of mer- associated with high production,” Sulphur dioxide-long range air

cury has been dumped into the Kennedy said. pollutants that contain trace ele-
water. To the astonishment of Hei- “Beach balls have been thrown ments of metals—have been shown 
singer and his crew, the levels of into a pig pen to give them some- by Dr. Cox to reduce viability and
mercury in the fish were low because thing to do. It helps keep them happy quality, pollen germination and the
of the naturally high level of sele- and therefore reduces stress,” says receptivity of the plant s stigmas,
nium content in the river. Dr. Kennedy. Reduced seed occurred “close to

Other methods of reducing stress sources of pollution," said Dr. Cox, 
are often costly and slow, such as and this reduces its finess, which in 
slowing down the selection process turn affects future generations of the
or selecting for disease resistant plant, 
animals. Crossbreeding is a method 
used to maintain a high degree of 
variation in the population in hopes 
that it will lower the frequency of 
disease.

Dr. Kennedy does not feel that 
milk production in cows has reached 
its genetic height.

“The threshold level (the level of 
which 50 percent of pollen produced 
by plants is killed by toxic substan
ces) has been exceeded in Southern 
Ontario," says Dr. K.M. Cox, Mari
time Forest Research Center.

The threshold level is ph6 (acidity

of energy for the body. The liver 
converts glycogen (a storage energy 
form) to glucose, an active energy 
form, during the freezing.

The survival of the frozen frog
gies, however, is limited by the 
accumulation of lactate in the 
tissues. A derivative of this, lactic 
acid, is responsible for the pain an 
athlete feels during vigorous exer
cise.

By GISELLE WINTON 
he day when human hearts, 
kidneys and livers are frozen, 
thawed and then implanted 

into human recipients maynot be far 
off said one speaker at the Biological 
Tolerance to Environmental Stress 
symposium held at York on March

The topic of animals’ tolerance to 
freezing was discussed by Dr. Ken
neth B. Storey, of the Department of 
Biology at Carleton University. Six 
speakers from Canada and the Uni
ted States discussed how various 
plants and animals cope with natural 
déviances in their environment.

Recently scientists have disco
vered that some frogs can survive 
whole-body freezing, which may be 
an important find because frogs are 
multiorganed like man, Dr. Storey 
explained to a small but attentive 
audience at the graduate biology 
symposium.

The “trick” to frogs surviving 
freezing is that at negative eight 
degrees Celsius for five days, only 
their blood freezes. In most animals 
their cells freeze, causing death.

Remarkably, all the constituents 
involved in the frog’s freezing ‘meta
bolic pathway’ are found in our own 
bodies.

Crystal formation is the trigger to 
this special metabolic pathway. At 
negative one degree celsius, as soon 
as the first ice crystal forms in the 
frog’s blood, further crystal forma
tion increases 500-1,000 fold. This 
stimulates a mass production of glu
cose. The glucose is most abundant 
in the liver tissues, and it is the source
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“Beach balls have been 
thrown into a pig pen to 
give them something to
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The thawing of the frogs is slow.
“It takes hours before the heart beg- ofO. It keeps them happy 
ins to beat,” Dr. Storey says. “Then 
the frog wakes up and hops away.”

Insects have a greater freezing tol
erance, freezing at negative eight 
degrees celsius, and being able to 
survive temperatures down to minus 
40 celsius, he said. In the wild they
freeze and thaw daily with tempera- “Altering the biology of an animal
ture fluctuations. In this way it has (domestic, such as cattle, pigs, 
been determined by Dr. Storey and chickens) for greater production 
his associates that they could survive affects the ability to reproduce,” Dr.

B.W. Kennedy of the University of 
Guelph says.

The thawing of the frogs 
is slow. “It takes hours 
before the heart begins to 
beat. Then the frog wakes 
up and hops away. "

and therefore reduces 
stress”

The broad breasted turkey is too 
broad to reproduce naturally. Its 
chest is just too heavy—it falls over.

Experiments conducted with hire 
and aspen trees in polluted areas 
indicated that the pollen was literally 
falling off the stigmas, demonstrat
ing a reduction in their receptivity. 
This decreases the number of new 
seedlings.

Dr. Cox is currently investigating 
the effects of acid rain on seed pro
duction and quality. There are “not 
enough experiments” being con
ducted at the present to determine 
the full effects of pollution on plants, 
Dr. Cox said.

There is a set of genes that, when 
subjected to a temperature above 
normal physiological temperature, 
produce a set of proteins that “act to 
protect the organism from damage,” 
says Dr. Milton Schlesinger of the 
Washington School of Medicine. 
These are termed “heat shock”

a year-and a half of winter; 
obviously much more than neces
sary. Again lactate is the limiting fac
tor to the length of freezing time, 
Storey said.

“There is a possibility of saving 
our lakes through selenium (an ele
ment) addition to the water, Dr. J.F. 
Heisinger of the University of South 
Dakota said.

“Selenium provides protection 
against the toxic effects of mercury,” 
he said. “It has been established in a 
wide variety of vertebrates, from fish 
to mammals and birds.”

Fish were studied by Heisinger in 
the Creek and Missouri River. Since 
Custard led the first expedition to 
the area to discover gold over 100
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l A genes.
They are “highly conserved,” 

meaning they occur in virtually every 
organism “from the simplest bacte
ria to complex mammals,” such as 
man. “Vertebrates subjected to 
febrile temperatures show a response 
analagous to those of simpler orga
nisms,” reports Dr. Schlesinger.
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increases with decreasing ph). Levels 
of ph4 and ph3 have been found in This is significant because most of
-London and the St. Lawrence Vally. the research done in this area has

Laboratory experiments per
formed by Dr. Cox and his asso
ciates determined that a ph level of 
3.6 causes an almost total stoppage 
in pollen growth.

“In cows, stress of increased yield 
for milk production can affect the 
fitness of the animal . . . and this 
could impose a limit to selection for 
increased milk production. The solu
tion to this problem probably lies in 
improved management of high pro
ducing cows in order to reduce stress
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"Sooner or later we will come to what will be called the halt. 

the cathedral of the future. whiCfi in a free. vast, and variable space, 
will play host to the most diverse activities of our social and artistic 

life This will be the ultimate setting for dramatic art to flourish in 
— with or without spectators '

been on Drosophila (fruitfly) and E. 
coli (a bacterium).

“Heat shock genes can also func
tion to repair cell damage,” says 
Schlesinger.
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THE WINDS RESTAURANT
If you have an educational background in social sciences or human services, 
consider a Georgian College post-diploma program.

SUPERB CHINESE FOOD 
DINING, TAKE-OUT & HOME DELIVERY 

UNIVERSITY CITY PLAZA 
59 FOUR WINDS DR., DOWNSVIEW, ONT. 

PHONE 736-4646
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Recreation for Special Populations 
(Orillia)

Applied Social Research 
(Barrie)

&ry?
& 12-month individually tailored program

courses in leisure education, counselling and life 
assessment

16-week competency based internship

career possibilities with seniors, law offenders, 
developmentally or physically disabled persons

12-month co-op program

specialized courses In research design, statistical 
data analysis and computer applications

career options In market and social research with 
government, health, community and social 
agenciescOLUMBIA SECONDARY SCHOOL 

THE RIGHT CHOICE FOR YOUR 
PRE UNIVERSITY EDUCATION!k*\

-.ti
Internationally accredited co educational high school 
Registered with Ontario Ministry of Education, 
Canada.

• Over 90% of our graduates gain admission into 
University in the U.S. and Canada

• An all rounded education: Earn a diploma and gam 
rich experience by mixing with students from 20 
other countries and participating in joint activities.

• Academic programmes specially designed for 
overseas students. Courses in the Arts, Business and 
Sciences are availably for Grades 11,12 and 13 
students.

• Excellent school facilities including computers, audio 
visual equipment, laboratories and a gymnasium.

• Dedicated, highly qualified teaching staff
• Welfare of overseas students well looked after
• University guidance and counselling provided
• Student accommodations arranged

I school residence for conscientious studentsl
• located in a quiet environment which is very 

conducive to learning
• Lower cost of living in Hamilton than Toronto

430 EAST 26TH STREET, HAMILTON, ONTARIO LBV 3B4 
TEL: 141613873381 • TELEX: 061-8916 CSSC HAM

* Mail to: Registrar’s Office 
Georgian College 
One Georgian Drive 
Barrie, Ontario 
L4M 3X9
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