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Research
Message from the Vice-Principal
(Research and International Relations)
In recent months, McGill has celebrated new recognition of
its excellence, with prominent placements in Newsweek’s list
of the Top 100 Global Universities and the Academic Rankings
of World Universities compiled by Shanghai Jiao Tong University—as well as being the only Canadian university in the top
25 of the 2006 Times Higher Education Supplement’s World
University Rankings. The fact that McGill ranks high among
the world’s universities is not incidental. Through its research,
teaching and service, McGill has an indisputably positive
impact on the city, province and country. A major case in
point: McGill researchers currently generate about a half
billion dollars in funding each year. Our research initiatives
employ thousands of people, generating the knowledge so
essential for improving the economy and quality of life for
people around the globe.
McGill’s leadership position is the result of planning,
continuing to build and evolve areas of strength, and helping
to ensure both our competitiveness and optimal contribution
to society.
Which brings us to the human brain, the central theme of
this issue of Headway. Neuroscience not only makes for fascinating reading, it’s a jewel in the crown of McGill research.
In the 1930s, when Wilder Penfield founded the Montreal
Neurological Institute, the brain was largely unexplored
scientific territory. Since then, we have learned much about
brain function and dysfunction. Neuroscience is bridging
disciplines and forging networks to allow for bold new
initiatives, and we are making strides towards treating—
and even curing—a number of neurological disorders and
diseases. Researchers at McGill and its affiliated hospitals have
conducted significant aspects of this important work.
There is palpable excitement and energy among the
members of this dynamic group of discoverers, from students
to veterans. They are committed to improving the future
for humankind, and with ongoing support from both the
public and private sectors, they are certain to do just that.
McGill’s international recognition feels great—but it’s
the achievements behind the kudos that are the real cause
for celebration.

Discovery
Denis Thérien
Vice-Principal
(Research and International Relations)
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NEWS

Sharing the Pain

Jeffrey Mogil,
E. P. Taylor Professor
of Pain Studies

The ferric
hydroxymate uptake
system, developed
by bacteria to
survive in low iron
environments.

After accidentally ploughing open a mouse’s nest
more than two centuries ago, Robbie Burns was
moved to write “To a Mouse,” an anthropomorphic
apology for the creature’s suffering. Now science is
affirming Burns’ peculiar instincts: it turns out mice
really do have feelings. Well, at least for each other.
McGill psychology professor Jeffrey Mogil recently
discovered mice recognize—and react to—pain in
their peers. Called “emotional contagion,” the
phenomenon is suspected to
exist in several primate species.
After injecting two mice
with a solution that caused a
30-minute stomach ache,
Mogil observed that both
mice responded with more
pain behaviours than mice
tested alone. Mogil repeated
the experiment, but blocked
the mice’s view of each
other, abolishing the effect.
“It appears that the
message ’I’m in pain’ is transmitted through vision,”
Mogil told the New York Times. “We think the mice
are reading others’ facial expression, but we don’t
know for sure.”
Watching a buddy suffer also seemed to prime the
pain pump. When Mogil heated a glass floor beneath
their feet, mice exposed to a distressed cagemate
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■ Jeffrey Mogil is the Canada Research Chair in the
Genetics of Pain and E.P. Taylor Professor of Pain Studies.
His research is funded by the U.S. National Institutes of
Health, the Canada Foundation for Innovation and
NeuroScience Canada.

Big Step in Battling Bacteria
Over-prescribing anti-bacterial drugs
allows their targets the opportunity to
adapt. Kill off a billion bacteria using
penicillin and a few billion more will come
along—and brush aside previously
successful weapons.
Antibiotic-resistant microbes are
becoming more dangerous every year,
creating deadlier forms of previously
treatable diseases such as meningitis and
pneumonia. But there is hope. McGill
researchers have made a fundamental
advance that may combat the growing
problem of antibiotic resistance. The
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reacted much faster than mice whose roomies were in
better shape.
“This is the most striking part to me,” Mogil told the
Times, “that simply looking at an animal in one type
of pain makes you sensitive to another kind of
pain in a different part of your body; that this
social manipulation of pain sensitizes the whole
pain system.”
While the empathy displayed by Mogil’s mice may
hail from the same evolutionary well that causes
humans to cry during sad movies, there are limits to
mouse solidarity. Mogil’s rodents only responded to
pain in familiar mice, like a cagemate or a relative.
They’d be unlikely to cover their eyes during the scary
bits of Stuart Little—and they certainly won’t be
composing “To a Man.”

team, led by James Coulton, a professor in the
Department of Microbiology and Immunology, has
mapped the first known three-dimensional structure of
a protein complex involved in bacterial iron uptake.
Understanding how bacteria access nutrients essential
to their survival, such as iron, could allow for the
development of a new class of drugs that kill infectious
bacteria—by starving them. The researchers’ findings
were published in the June 2006 issue of Science.
■ This research was funded by the Canadian Institutes of
Health Research, the Canada Foundation for Innovation
and the Natural Sciences and Engineering Research Council
of Canada.
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McGill psychology professor
finds mice have feelings

Owen Egan

Now, Where Did I Put Those Keys?
Age-related changes in hormone levels
can have a significant impact on brain function, a finding confirming the suspicions of
many women.
Barbara Sherwin, James McGill Professor of
Psychology, has found the loss of estrogen that
starts around the time of menopause is linked
to mood swings and a measurable decline in
memory function. The good news is that estrogen therapy should mitigate those symptoms.
Though the link between memory loss and
menopause had long been suspected, it was
uncertain whether the change in brain
function was a result of shifts in hormone
levels or simply age.
Sherwin’s study controlled for age by
studying women of an average age of 36

years who had been prescribed an estrogen-suppressing drug, leuprolide acetate
depot, to treat gynecological conditions.
Sherwin and her lab gave memory tests to
these patients before and after their estrogen
levels had been suppressed. Test scores
declined considerably following the drug
treatment compared to a control group.
The results indicate that working memory is
a function that is protected by estrogen and
suggest that women who take estrogen
around the time of menopause will be
somewhat protected from the decline in
memory that occurs with normal aging.
■ Barbara Sherwin’s research is funded in part

Barbara Sherwin, James McGill
Professor of Psychology

through the Canadian Institutes of Health
Research.

Psychology professor Irv Binik

On the last day of
May 2006, the skies
opened up and
drenched McGill’s
most recent science
graduates and their
proud families as they celebrated spring
convocation. Four days later, atmospheric
and oceanic sciences and School of Environment professor Frédéric Fabry was at the
National Center for Atmospheric Research
(NCAR) in Boulder, Colorado, working on a
way to foresee such nasty surprises.
Thunderstorms feed on atmospheric moisture levels. They’re almost impossible to

Looking
for the
Silver Lining
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A new McGill study has found that women
become sexually aroused as quickly as men, a
finding that turns conventional wisdom on its
head. Dr. Irv Binik, psychology professor and
founder and director of the Sex and Couple
Therapy Service of the McGill University
Health Centre’s Royal Victoria Hospital, used
thermal imaging to calculate the time it took
men and women to reach peak arousal.
Subjects donned special goggles, designed to
minimize distractions, to watch videos
ranging from the sexually explicit (courtesy of
the Kinsey Institute) to the wholesomely
banal (Canadian tourism spots) to the wacky
(Mr. Bean). During the experiment, thermographic cameras focused on their genitals
gauged arousal. The study marks the first time

predict because moisture doesn’t reflect radar
waves—only condensed water in the form of
rain, snow or hail does.
Fabry’s radar refractivity technique, developed with NCAR, indirectly determines
moisture levels. By beaming radar signals
through the same air mass, and reflecting
these signals off known objects (such as
buildings), it’s possible to compare how
much a signal has been slowed or diffracted
by atmospheric moisture. This information
should allow forecasters to predict where
and when sudden storms will take place,
helping picnickers, baseball fans and newly
minted McGill alumni alike stay dry.

that the technology—the same found in night
vision goggles—has been used to measure
arousal rates. Traditionally, sex researchers
have measured arousal with instruments that
required genital contact and manipulation, an
invasive and off-putting technique.
The results showed a statistically negligible
difference in the average time it takes men
to reach maximal arousal (664.6 seconds)
and the time for women (743 seconds).
According to one of the researchers, PhD
student Tuuli Kukkonen, “This will help
diagnose and treat sexual dysfunction in
women, such as female sexual arousal
disorder, which is poorly understood.”
■ This research is funded by Pfizer Canada and the
Conseil canadien de santé sexuelle pour hommes.

■ This research is funded by an NSERC

Discovery Grant and a Canadian Foundation for
Climate and Atmospheric Sciences (CFCAS)
Network Grant, with travel funding provided by
the National Center for Atmospheric Research.

IStock
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You’re Getting Warm…Warmer…Warmer Still…

NEWS

Jean-Pierre Routy, medicine professor and
hematologist at the McGill University Health Centre

Fighting HIV
The overexpression of a protein called PD-1
triggers cell dormancy. By shutting down the
expression of PD-1, the researchers were
able to revive human cells in the laboratory.
Once revived, the cells resumed fighting HIV
infection, and evidence suggested they resisted the virus more effectively than before.
“It is important to keep this work in perspective, however,” says Routy. “This is the
first time we have managed to get human
cells to fight HIV, but we now need to take
this laboratory achievement and repeat it in
the human body.”
■ This research was funded by Genome Canada,

Génome Québec, the National Institutes of
Health, the Canadian Institutes of Health
Research, the Canada Foundation for Innovation
and the Réseau SIDA et Maladies infectieuses
of the Fonds de la recherche en santé du Québec.

Claudio Calligaris

When the HIV virus infects a human immune
cell, that cell may protect itself from complete exhaustion by becoming dormant.
Montreal researchers have now devised the
cellular equivalent of “smelling salts” to
revive sleeping immune cells so they may
fight another day.
“The cell’s reaction to invasion may seem
illogical, but if the body does not take time
out it will burn out,” says one of the researchers, Dr. Jean-Pierre Routy, a physician
in the Division of Hematology and Immunodeficiency at the McGill University Health
Centre and an associate professor of
medicine at McGill University. “We can
actually ’kill’ ourselves by fighting too
much.” This happens not just with AIDS, but
also with other diseases like tuberculosis
and cancer.

Courtesy Hans Larsson

Historic Fossil Find
in the Arctic

Biology professor Hans Larsson

The animals that inhabit the Far North have always had
a fantastic oddness to them—ungainly walruses,
fearsome polar bears, mysterious narwhals. A new class
of beastie has joined this menagerie: sea monsters.
Hans Larsson, Canada Research Chair in Vertebrate
Paleontology at McGill, recently unearthed three marine
reptile fossils that are a first in Canada’s Far North. The
finds were made on Melville Island, about 1,200
kilometres north of the Arctic Circle.
Larsson and his team of graduate students found
fossils of ichthyosaurs, a species that had previously
surfaced in far-flung locations in Asia and South and
North America, but had never been discovered at Arctic
latitudes. Larsson hypothesizes his find might explain the
global range of the creatures, who could have migrated
through the Arctic to spread around the world.
In addition to ichthyosaurs, Larsson and his team
also found thalattosuchian crocodiles, a North American
first for this group of animals, as well as at least two
species of ocean-dwelling, long-necked plesiosaurs. As
Larsson told the Toronto Star: “There are lots of neat
things to find here. It just takes someone to come up
and look for them.”
■ This research was funded by the Polar Continental Shelf

Project, McGill University, the Northern Student Training
Program and the Canada Research Chair program.
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IN FOCUS

HOMESafe
New hope for victims of domestic child abuse

By Céline Poissant

A young boy returns from school, report card in hand,
and his parents ignore him. Out of the blue, a girl is
pulled aside and beaten by her stepmother. A pre-teen
dreads going to bed at night because her father
sexually abuses her. A youngster repeatedly suffers psychological violence at home.
These are just some of the many faces of domestic
child abuse Professor Nico Trocmé and his team of 12
researchers examined in the Canadian Incidence Study
of Reported Child Abuse and Neglect—2003 (CIS), the
second report from an ongoing study funded by Health
Canada. Released in 2005, this latest CIS covers data
from 1998 to 2003.
“As children, most of us never questioned our
parents’ presence as a source of unconditional love and
support,” explains Trocmé, the Philip Fisher Chair in
Social Work and Director of McGill’s Centre for
Research on Children and Families (CRCF), “but there
are children whose sense of equilibrium and security is
constantly threatened for all kinds of reasons.” A lack
of data prompted him to conduct the epidemiological
studies that have become the gold standard for
Canadian child welfare research.
Trocmé decided to focus his studies on social services
after several summers spent counselling troubled
children at special camps. Armed with a master’s
degree, he worked for five years as a social worker in
child welfare and mental health. He eventually found
himself gravitating toward administration and analysis,
frequently serving on committees. “I always admired
my colleagues’ ability to intervene quickly to protect
children and to get involved with families,” he says of
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his gradual shift from intervention to research. “But,
for me, this process was much longer and did not
come as easily.” He completed a doctorate in social
work at the University of Toronto, deciding he could
best help abused children through research.
The product of collaboration with over 700 child
welfare service providers and policy-makers, the CIS
paints a portrait of children and parents who have
come into contact with youth protection services,
examining 22 forms of maltreatment in five categories: exposure to domestic violence, physical abuse,
sexual abuse, neglect and emotional maltreatment.
The study focused on the impact on children’s mental
and physical health, their failure to thrive, learning
disabilities and behavioural problems.
In the five years between the current CIS and its
predecessor, the rate of corroborated mistreatment in
Canada, excluding Quebec, had increased from 9.64
to 21.71 cases per 1,000 children. Trocmé is careful
to explain the increase doesn’t necessarily mean more
children are being abused. Instead, the numbers
might reflect factors such as better reporting and
greater awareness of psychological violence. The
amount of reported emotional maltreatment, for
example, is up 276 per cent. The team is now making
public further analysis of the major findings from CIS,
and plans to begin gathering new data in 2008.
“Our role is to describe this population and to use
the data we collect to inform politicians, administrators and child-care workers,” he explains. “Our
aim is to identify important missing data as well as to
help decision-makers and strategists interpret it. As

Owen Egan

“
”

There are children
whose sense of equilibrium
and security is constantly
threatened.
Social work professor Nico Trocmé examines
the many faces of domestic child abuse to help
decision-makers create safeguards for kids.

– PROFESSOR NICO TROCMÉ

experts, we help them to develop policies and laws and
to make legislative changes. We succeed at this
because we take the time to establish personal contacts
with decision-makers.”
■ The Canadian Incidence Study of Reported Child Abuse

Fotolia

and Neglect—2003 can be found at
www.mcgill.ca/crcf/publications/cis2003.
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Peace, Love and
Building tolerance in the post-9/11 world

“

Religion can be harnessed
for good or evil. Fire can
cook your food but it can also
burn down your house.

”
Claudio Calligaris

– PROFESSOR ARVIND SHARMA
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Religious Pluralism
By Neale McDevitt

Five years ago, the world was rocked by the attacks of 9/11.
As the Twin Towers came crashing down, it seemed to
many people that love, tolerance and spirituality were but
artifacts of a bygone era. “After 9/11, many people associated religion—any religion—with evil,” says Arvind Sharma,
the Birks Professor of Comparative Religion at McGill. “But
religion can be harnessed for good or evil. Fire can cook
your food but it can also burn down your house.”
In September 2006, Sharma presided over a global ecumenical congress titled World’s Religions After September
11, held in Montreal. The event brought together religious
leaders—from Christian to Wiccan—to confront issues of
faith facing the world. “We want to show people that people from different religions can work together,” says Sharma.
At the core of the agenda was the ongoing refinement
of the Universal Declaration of Human Rights by the World’s
Religions, a process of discussion Sharma deems “as important as the document itself.” The Declaration holds special
significance for Sharma. “It covers both the human rights
and inter-faith dimensions of my work,” says Sharma, who
became a champion of religious diversity and human rights
a decade ago after participating in a conference at the
request of Harvey Cox, his former Harvard religion professor
and one of North America’s pre-eminent theologians.
Since then, Sharma’s research has looked at how even
orthodox practitioners can learn from other traditions. In his
most recent book, Are Human Rights Western? (Oxford
University Press, 2006), Sharma argues that the Western
origin of the concept of human rights, even if it emphasizes
rights over duties, shouldn’t prevent its application in
the East.

He also contends that certain Eastern practices hold
useful lessons on religious tolerance. “The Western concept
of religious freedom has always assumed you can only belong to one religion. You can’t be both a Jew and a Christian
at the same time,” says Sharma. As an example of Eastern
openness, he cites a 1985 census of Japan in which more
than 95 per cent of Japanese citizens declared they were followers of Shinto and 76 per cent claimed to be Buddhists.
As religions increasingly collide in today’s global village,
Sharma’s research provides an antidote to the violence
that has become all too commonplace. “India’s classical
past is the world’s future,” he says. “Hindus have always
felt like they are also in some sense Buddhists, Jains and
Sikhs because they have certain elements in their religious
composition that derive from these traditions or are held
in common with them. Of course, it is not perfect, but in
its idealized form, India’s classical past provides the world
with a model to deal with religious pluralism.”
Events like the Montreal congress, at which religious
leaders worked together to resolve conflict and disharmony,
serve as an example for those people who commit crimes
in the name of religion. “Fanaticism results from being
blinded by the intensity of the luminosity of one’s own
tradition—by standing too close to it, instead of seeing the
whole world transfigured by it,” he says. “Once you start
seeing the riches of other religions and begin meeting
people of other faiths who are very similar to you, you don’t
stand so close. There is no better solvent for prejudice
than actual human contact.”
■ World’s Religions After September 11 was funded in part by
Investissement Québec.
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“

We say that people
who copy DVDs in
China and Thailand
are pirates, but
if they don’t have a
tradition of
protecting music
and film the way we
do, in what sense
are they pirates?

H
”

– PROFESSOR
RICHARD GOLD

Law professor
Richard Gold (left) leads
McGill’s Centre
for Intellectual Property
Policy, which brings
together international
scholars like PhD student
Kent Nnadozie (right)
to craft effective IP
policies for countries
around the globe.
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Intellectual property: creating a better world
By Arthur Kaptainis

Allen McInnis

Patents, copyrights and trademarks form a familiar
trinity in the Western approach to intellectual property.
It’s a tradition stretching back to the Norman conquest
of England—but one that doesn’t necessarily resonate
with all countries and cultures.
“We say that people who copy DVDs in China and
Thailand are pirates,” says Richard Gold, Director of
McGill’s Centre for Intellectual Property Policy
(CIPP). “But if they don’t have a tradition of protecting
music and film the way we do, in what sense are
they pirates?”
Based in the Faculty of Law, the CIPP brings together
international scholars from law, science, music,
management and other disciplines to explore new
perspectives on intellectual property—perspectives
they hope will serve our new era of globalization and
furious technological change.
“We’re here to assist policy-makers,” says Gold.
“They’re constantly being lobbied, but they lack
knowledge about how the system works, about how
to put innovation to use. How do we get medicines to
the people who need them? Do we buy pharmaceutical company arguments about needing greater
patent protection, or is that misleading? When
Médecins Sans Frontières says that patents are killing
people, is that right, or wrong?”
To understand how governments can best craft and
implement effective policies on intellectual property,
CIPP researchers pore over reports by international
governmental organizations, as well as court decisions,
laws and academic articles from around the globe.
The researchers then apply this knowledge to realworld problems.
“The difference between doing research and having
it sit on the shelf, and doing research that actually does
something, is training people,” says Gold. “We want
to provide policy-makers with the tools they need
to make better decisions. We’re not telling them what
to do, we’re saying, ’If you’re trying to do this, try
changing these policies.…’”
“We’re making the link between the theoretical
aspects of IP rights,” adds Kent Nnadozie, a PhD
candidate in civil law originally from Nigeria, “and
the practical issues of how it affects people on
the ground.”

As a director of Kenya’s Southern Environmental
and Agricultural Policy Research Institute (an initiative
of the International Centre for Insect Physiology and
Ecology), Nnadozie knows first-hand the acute need for
this knowledge. Tick-born diseases, for example,
plague 800 million cattle yearly across the globe and
impede the developing economy of countries like
Kenya. Scientists there have discovered an effective
tick repellent, but the lack of patent protection and
adequate infrastructure to manage intellectual property
is preventing its commercial release.
“I came to McGill,” says Nnadozie, “so I could put
my experiences and knowledge into a conceptual
framework that will better equip me to help innovation,
to generate development, to improve people’s lives.”
While continuing to advise policy-makers—CIPP
researchers helped the Organisation for Economic Cooperation and Development create guidelines for the
licensing of genetic inventions—the Centre is now
focused on expanding its training mission. It hopes to
add shorter certificate programs for scientists, engineers, managers and bureaucrats from developing
countries and remote parts of Canada who might not
be able to commit to a three-year graduate program.
“There is a local capacity in developing countries,
there are bright people in these places. You have to
find researchers interested in making a difference and
help them,” says Gold. Progress on the international
stage can be slow, but he is optimistic about the CIPP’s
long-term impact.
“You don’t aim for a big change in two years,”
Gold adds, “but you hope that in 10 years people can
take advantage of what you have given them.”

T

■ The Centre for Intellectual Property Policy receives funding
from the Social Sciences and Humanities Research Council
of Canada, the Canadian Institutes of Health Research and
the Networks of Centres of Excellence.

Intellectual
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Special Report on

Neuroscience
Research
at McGill

BRAIN STO
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In this 26-page special report,
read about the exciting ways McGill
researchers are using their brains
to better understand the mysteries
of yours.

McGill University

Claudio Calligaris

ORMING

Courtesy of Bruce Pike

IN YOUR BODY, MILLIONS OF NEURONS ARE BUSY RECEIVING CHEMICAL MESSAGES
and generating electrical signals. It’s happening right this very moment—and every moment.
When you lift a bowling ball, neurons cause arm muscles to contract. When you drop that
bowling ball on your toe, neurons send electrical impulses up the spine to your brain, creating
the sensation of pain. When you stifle a muttered curse, the left and right hemispheres of your
brain become a hive of neuronal activity. Later, when you think back to the whole unfortunate
incident, neurons are activated in your brain.
To understand the millions of nerve cells, McGill researchers are exploring new pathways of
discovery where disciplines intersect: psychology and neurology, linguistics and chemistry,
kinesiology and neurosurgery. By furthering knowledge of the function and structure of the
human brain and nervous system, they’re moving closer to curing dementia, to reversing
paralysis, to soothing psychological trauma. And even to easing the pain of crushed toes. Their
particular brand of neuroscience is radically improving the quality of life for countless people
around the globe.
In the 1950s, McGill neurosurgeon Wilder Penfield made history by being the first person to
map the sensory and motor cortices. His work is still actively used, but it’s just the beginning
of McGill’s exploration of the neurological frontier.
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Easing the
emotional strain of
crippling memories

Fotolia

By Jeff Roberts

While memories can be sweet, they can also be
savage. Survivors of violence, rape or abuse can
suffer post-traumatic stress disorder (PTSD),
which forces them to relive their ordeal over
and over. These flashbacks can be so debilitating
that many PTSD sufferers find it hard to maintain relationships, hold jobs
and—in extreme cases—simply leave the house. Now, however, the pioneering work of Karim Nader promises relief from trauma.
His experiments suggest damaging memories can be stripped of their
potency by administering a common blood pressure drug, propranolol,
as a traumatic event is being recollected. Nader’s findings, which
were published in Nature, have caught the attention of the BBC and
60 Minutes. His work also earned him a place in the Globe and Mail/
Caldwell Partners’ prestigious “Canada’s Top 40 Under 40” awards.
Nader’s work hinges on the idea that memories, regardless of whether
old or new, are unstable during the recollection process. While a person
is actively recalling a memory—as when PTSD sufferers revisit their
trauma—the memory is removed from storage in the brain, and then
needs to be restored. (The process is analogous to active computer data
being transferred from a hard drive to RAM.) Following recollection, the
memory is “reconsolidated,” or reprinted, back into a stable form.
During this dynamic state, memories can be manipulated.
Working with rats, the 39-year-old, Cairo-born researcher rediscovered
the obscure fact that emotional memories can undergo reconsolidation in
the amygdala, the clusters of neurons housing a memory’s emotional
component. When drugs block reconsolidation, the animals behave as if
the emotional event wasn’t very important; subsequent work has shown
that propranolol has the same effect in humans. By administering
propranolol while a PTSD victim is recalling a horrific event, the
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Psychology professor Karim Nader
is helping sufferers of post-traumatic
stress disorder lessen debilitating
symptoms—and in some cases, regain
a normal life.

remembered trauma is rebranded with the emotional weight of an
ordinary bad memory, one that is not debilitating. The memory remains
as vivid as before; only its disproportionately traumatic import is lessened.
Nader, who joined McGill’s Department of Psychology as an associate
professor in 2001, is careful to clarify he isn’t trying to erase memories or
create a utopian drug that will purge the world of bad experiences.
Fear, guilt, anger and other unpleasant emotions are a healthy part of
normal life. “These are things that drive our lives. Every day we make
decisions based on fear of what might happen,” says Nader. “We just
want to turn the traumatic memory down so it’s not so overwhelming and
can then be treated with traditional forms of therapy.”
The implications of Nader’s work are enormous. With colleague Alain
Brunet, a clinical psychologist in the Department of Psychiatry, he has
already shown propranolol can alleviate PTSD. Some research subjects
responded so positively they’ve been able to return to the workforce—a
personal victory once thought impossible. Other results are less lifealtering, but no less profound; even test subjects suffering from 30 years
of PTSD exhibited a dramatic decrease in physical
symptoms (sweaty palms, racing heart) while recalling
traumatic incidents.
“Any effect is extremely encouraging,” says Nader,
who plans to explore how varying propranolol dosage
might help patients further soften their traumatic
memories. “Just bringing these body reactions back
down to normal is really an amazing thing.”
■ Professor Karim Nader holds a William Dawson

Chair at McGill. He is also an Alfred P. Sloan Fellow
and a recipient of a CIHR New Investigator Award.

“

We just want to turn the
traumatic memory down so
it’s not so overwhelming
and can then be treated with
traditional forms of therapy.

”

– PROFESSOR KARIM NADER
McGill University
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The

Nurture
ofThings

The emerging field of epigenetics is
revolutionizing the study of mental health—
and challenging the belief that DNA is destiny.

By Neale McDevitt

“
”

Epigenetics will completely
change the face of medicine.
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– PROFESSOR MOSHE SZYF

Until recently, scientists saw our genetic code as an
unalterable blueprint or, in the case of families with
long histories of inherited illness, a life sentence. You
inherit some faulty DNA from your parents, and your
genes set in motion the inexorable chain of biological
events that sentence you to Alzheimer’s, cancer or any
number of other genetic diseases.
Not so, says Moshe Szyf, a McGill pharmacology
and therapeutics professor and pioneer in the emerging field of epigenetics. Szyf, together with McGill
neuroscientist Michael Meaney, has shattered the
long-held belief that DNA is destiny. “This is an entirely
new way of looking at, diagnosing and treating
human disease,” he says. “Epigenetics will completely
change the face of medicine.”
THE BIRTH OF A NEW SCIENCE

About 30 years ago, Szyf and a handful of other
iconoclasts began looking at how environment and
experience—in other words, nurture—could affect
our genes (nature), the starting point for epigenetics.
Though the benefits of exercise and a healthy diet had
long been lauded as weapons to temporarily ward off
those menacing genes lurking in the murkier fringes of
the pool, Szyf set out to prove these and other
external factors could actually permanently trigger
these genes into action or silence them altogether.

IN DEPTH

SPECIAL REPORT

Fotolia

NEUROSCIENCE

After more than two decades of solo work in
epigenetics, Szyf approached Meaney—now the
Associate Director of Research at the Douglas Hospital
Research Centre, James McGill Professor of Medicine
and full professor in the Department of Psychiatry and
the Department of Neurology and Neurosurgery—
about collaborating. Meaney didn’t need much
persuasion. “I always wanted to find out what is
really at the heart of the interaction between gene
and environment,” he says. “How do environmental
factors literally interact with the DNA? What are
the mechanisms?”
Together, they discovered that our genetic code,
the actual sequential structure of our DNA, can pretty
much shrug off the influence of any external environmental factors, short of massive radiation. However,
the expression of individual genes within that sequence
can be permanently altered by such seemingly
innocuous influences as diet or how others treat us.
Once triggered, a group of molecules called a methyl
group attaches itself to the control centre of a gene,
permanently switching on or off the manufacture of
proteins that are essential to the workings of every cell
in our body. In most tumours, this DNA methylation
pattern has been knocked awry, leading to a gene
being completely deactivated or triggered to abnormally high activity.

Now, scientific evidence is emerging that these
externally driven changes in the behaviour of our
genes might be passed down through the generations.
For example, recent research has demonstrated that
the sons of men who began smoking before puberty
were more prone to obesity.
All of a sudden, we’re staring personal responsibility
in the face. Not only can our bad habits or noble
attempts at clean living permanently change the way
our genes act within us, they could very well have a
significant impact on the quality of our children’s lives.

Like the rodents shown
here, rats that are good
moms can permanently
change the way the genes of
their offspring act, causing
the pups to be calmer
throughout adulthood,
professors Moshe Szyf
and Michael Meaney found.
The epigenetics pioneers
were the first to prove
that nurture can in fact
trump nature.

THE BREAKTHROUGHS

In 2004, Szyf and Meaney produced a study that
turned conventional science on its head, definitively
making the case for epigenetics. They demonstrated
that rats that had received healthy doses of maternal
licking as pups grew up to be calmer and more socially
adept than their brethren who had mothers that
weren’t nearly as attentive.
That a mother’s nurturing benefits her offspring
wasn’t news. But the team’s explanation of how it
came about was so novel, it verged on the heretical.
Their findings proved that maternal grooming brought
about a chemical change in the mechanism in the
brain that regulates stress hormones—a change that
persisted into adulthood.

McGill University
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Moshe Szyf’s (left) decades
of groundbreaking work led to
the breakthrough that put
the emerging field of epigenetics
on the map.
Michael Meaney (facing page,
top) showed good—or bad—
parenting can profoundly
influence mental health.

If given quality time with caring mothers, even
rats that were genetically predisposed to be
frazzled calmed down and stopped overproducing
stress hormones. In other words, how the young
rats were treated produced permanent changes
in gene expression that altered their brains—and
their personalities.
So with it established that everything from smoking
to nutrition can flick our genes on or off, “now the
trick,” says Szyf, “is to be able to control what you
activate and deactivate.” Recently, Szyf and Meaney
began to do just that.
If left alone, the epigenetic changes that bad or
good mothering causes in rats not only last a lifetime
but can be inherited. However, the professors’ 2006
study in the Proceedings of the National Academy of
Sciences showed that certain compounds could roll
back these otherwise permanent epigenetic changes,
calming the flood of stress hormones produced by the
badly reared rats.
While there’s still a lot of uncharted water to map—
which environmental factors turn which genes on
and off, and what compounds can reverse unwanted
epigenetic changes—the implications of these findings
are enormous. Similar interventions, whether behavioural or drug therapies, could be used to combat
the ravages of depression, schizophrenia and other
brain disorders.
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TAKING EPIGENETICS INTO MENTAL HEALTH

Soon, a new Neurophenotyping Centre at the Douglas
Hospital will give Szyf and Meaney cutting-edge
facilities for their research. While Szyf specializes in
cancer, and the new facility is geared to mental health
research, findings in one area will provide a springboard for advances in other disciplines.
“Michael and I use exactly the same approaches,”
says Szyf. “It’s amazing how one project actually feeds
off the other. The fact that we’re working on behaviour
the same time we’re working on cancer metastasis
actually increases the speed each one is progressing
individually.” It is a perfect example of the interdisciplinary co-operation needed to understand the
multi-layered world of epigenetics.
The centre will help untangle the complex relationship between nature and nurture to shed light on
many different mental health and behavioural disorders. “Most mental health problems, such as depression, schizophrenia or anxiety disorder, are caused
not by a single gene but by many different genes
interacting,” says Claire-Dominique Walker, Director of
the Neuroscience Division at the Douglas Hospital and
head of the new centre. “To this layer of complexity,
you add another layer, which is the environment.”
Thanks to funding from the Ministère du Développement économique, l’Innovation et l’Exportation
du Québec and the Douglas Hospital Foundation, and
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“

I always wanted
to find out what is
really at the heart
of the interaction
between gene
and environment.

”
in association with McGill University, work on the
$6-million facility will begin in March 2007. When the
centre opens next fall, it will enable Quebec researchers
to coordinate socio-behavioural and genetic research.
The 15,000-square-foot facility will be home to some
60 researchers and up to 180 graduate students—
and lots of rodents. The Neurophenotyping Centre
will provide its four-legged inhabitants with larger
enclosures, complete with tunnels, permitting mice and
rats to exercise and create more natural social structures.
“We need to have an environment that can mimic
what people live in their lives, with social stress,
hierarchies, fights, aggression, etc.,” says Walker. “The
enriched environments will give us much more
controlled ways to test behaviour, cognitive functions
and anxiety.”
While waiting for the much-needed new research
space, Szyf and Meaney will continue their collaboration. “Moshe is the lateral thinker,” says Meaney.
“His natural tendency is to extend this story into
other systems. Mine is to make sure that we’re very
focused and building a solid knowledge of the
system we’re working with. In the end, we’re perfect
for one another because we pull each other in
complementary directions.”

All photos pages 18-19, Claudio Calligaris

– PROFESSOR
MICHAEL MEANEY

The new Neurophenotyping Centre at the
Douglas Hospital, led by Claire-Dominique Walker,
will help researchers untangle the complex
relationship between nature and nurture, shedding
light on mental health disorders.

■ This research is funded by the National Cancer Institute of

Canada, the Mental Health Research Association and the
Canadian Institutes of Health Research.
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(Left to right) PhD student
Anna Lisa Lucido, Montreal
Neurological Institute
director David Colman and
neuroscience professor
Alyson Fournier are using
nanotechnology—
the science of the small—
to link severed nerves.

Bridg
Over

By Ma

TROUBLED NEURO
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Tiny technology promises a fix for broken nerves

ge
Mark Reynolds

ONS

Anna Lisa Lucido, a PhD student at McGill’s
Montreal Neurological Institute (MNI), is visibly
excited. It’s late afternoon in the office of her
supervisor, MNI director David Colman, and she is
presenting experimental results that are, in her
words, “hot off the microscope” from that morning.
On her laptop screen are digital images that look
like stills from The Blob. An organic mass, splotchy
and irregular in shape, extends tendrils and bulging
protuberances as if to absorb the smooth and
evidently man-made orb that dominates the right
side of the image.
“Pretty neat, eh?” she says with a grin.
Neat indeed—it could represent the birth of a
whole new way of doing medicine. The orb is a latex
bead, micrometres in diameter, coated with the
organic compound polylysine; the organic blob is a
neuron. Lucido and Colman, a Canada Research
Chair, believe the image captured on that slide was

the cell attempting to form a synapse—an active
communication—with the bead.
Get that cell communicating with some manmade electronics, and it could be possible to create
a bridge between severed nerves and muscles up to
a metre away—light years in neuronal terms. The
possibilities are breathtaking—malfunctioning
glands linked to artificial regulators, severed spinal
cords repaired, stroke victims rehabilitated.
NOT SCIENCE FICTION

Lucido’s slides stem from a collaboration between
scientists and researchers at the MNI and the McGill
Institute for Advanced Materials (MIAM) that brings
the science of the very small to bear on age-old
medical problems.
Nanoscience, which operates at a scale of billionths of a metre, still has a whiff of science fiction
about it. But Colman, who originated the MNI’s

McGill University
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Scanning electron
micrograph of a single
latex bead (above), which
has attracted neurons to
extend processes (or
neurites) over its surface.
Some of these processes will
later form presynaptic
contacts with the beads.

Program in NeuroEngineering,
which recently received a Canadian
Institutes of Health Research
(CIHR) grant, has faith it will soon
be reality.
“I’m sure it’s the field of the
future,” he says, while acknowledging many high-profile developments in nanoscience are novelties.
“Most of the nanotechnology
that the public sees is, unfortunately, the gimmicky things like tiny
nano-guitars or robots that will get
the parasites off of your lawn—
this stuff is just silly.”
According to Colman, the real
benefits of nanotechnology will
come at the molecular level. At that
scale, the difference between living and non-living
becomes less a clear division than a spectrum: a hydrocarbon molecule is a hydrocarbon molecule whether
part of a living cell or a plastic nano-widget. The
challenge of the collaboration Colman has set in
motion is to get the hydrocarbons from the living
system to interact with the hydrocarbons from the
man-made device.

BRIDGING THE GAP

A fluorescent view
of neuron-bead culture
(right): The red staining
shows enhanced protein
labelling at the point of
contact with latex beads,
indicating the formation
of presynaptic contacts.
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First, though, they have to get the two systems
together. Lucido’s blob in a petri dish would not have
grown toward the bead in a live body—as Dr. Alyson
Fournier explains, the central nervous system releases
chemicals that stop neurons from growing. In
a living system, this makes sense; nerves can’t
be left to grow willy-nilly. But it means when
they’re injured, there is no recovery—yet.
According to Fournier, a Canada Research
Chair and professor of neurology and
neurosurgery at the MNI, overcoming the
body’s inhibitory system will be key to
regrowing nerves, either to reconnect them
over short distances or to attach them to an
artificial matrix as Colman envisions. Working
with chemistry professor Christopher Barrett,
Fournier is looking to create a bridge—a substrate—that will encourage a nerve axon to
grow, and determine in which direction.
“This way, you could imagine guiding an
injured nerve fibre a short distance to an
artificial device and then linking it to the
original connection with artificial fibres. But to
do that, we need to be able to artificially

promote nerve fibre growth in a targeted and dynamic
way following an injury,” she says.
The “targeting” part of that is key. To be useful, the
nerve has to grow to an exact location—within a few
microns—to form a synapse. The substrate Fournier is
developing with Barrett will be photosensitive—shine
a light on it, and you change its properties. This means
that a cell’s growth could be precisely directed.

COLLABORATION, NOT COFFEE
To set the stage for targeted nerve regrowth, Colman
had to first integrate the disciplines of medicine,
engineering, chemistry, physics and computer science.
Early attempts were plagued by miscommunications.
“The biologists would get up and say, ‘Here’s what
we do,’ and the physical science people would say,
‘Here are the tools we have,’” recalls Colman, adding
wryly, “Then there would be coffee hour.”
Coffee was fine, but Colman wanted collaboration.
The joint project finally got off the ground when
Colman, who describes himself as a biologist who
happens to work on neurological problems, encouraged people not to present their research, but their
goals, about which other scientists might be able to
feel excited.
Enter MIAM member and Chair of the Chemistry
Department Bruce Lennox, whose lab is examining
the chemistry of the polylysine-bead matrix.
“Chemistry interfaces very well with biological
sciences,” he says. “We often have molecules that we
want to apply in other fields—in other words, we
have solutions looking for problems.”

“

Neurons are a proof of
principle that you can build
extremely powerful
processors—like our brain—
on a totally different
architecture than a computer.

”

– PROFESSOR PETER GRÜTTER

Lennox has been working with biological scientists
at various levels of collaboration for much of his 15
years at McGill. He is particularly enthused about the
project between the two institutes, largely because of
Colman’s approach of ensuring that all participants are
getting something out of the exchange.
“I think interdisciplinary research is very powerful
when someone like myself, a chemist, can find highend chemical problems in someone else’s research. I’m
not just repeating what we’ve done before—and
that’s when everybody wins.”

“Everybody” includes Peter Grütter, a MIAM member,
physicist and Scientific Director of the Natural Sciences
and Engineering Research Council of Canada’s (NSERC)
Nano Innovation Platform, which coordinates nanotechnology across the country. Grütter provides
expertise in atomic force microscopy (AFM), an imaging, measurement and manipulation technology that
exploits the forces inherent in all materials. AFM can
“see” and move objects at the molecular level, even
detecting changes in neurons as they process signals.
Though Grütter is delighted to play a part in solving
the medical riddles faced by MNI doctors, he sees in the
unique collaboration a chance to investigate the
possibilities of new computing technologies developed on the model of the human nervous system—not
to mention access to CIHR funding to complement
his existing NSERC grants. Perhaps reflecting his years
at IBM prior to coming to McGill, Grütter speaks of
Mother Nature as a rival engineer with a “killer
application” that he’d like to further develop.
Grütter is particularly intrigued by the nervous
system’s ability to stop signalling information when it
isn’t important, a capability that exists at the “low”

Ron Levine

BEYOND OUR IMAGINATION

level of individual synapses, not the brain. In Grütter’s
words, this allows the “central processor” (the brain) to
not be so overwhelmed by, for example, a swarm of
mosquitoes that it misses an attacking lion.
“If you can understand how this works, you might
be able to reverse engineer a similar architecture with
different materials,” he says. “Neurons are a proof of
principle that you can build extremely powerful
processors—like our brain—on a totally different
architecture than a computer.”
New computers were not what Colman envisioned
from the collaboration between the two McGill institutes, but he’s fine with that. “A lot of very imaginative
people are going to come up with things that I can’t
think of now. The applications of this can far exceed
what we can imagine.”

Peter Grütter,
an expert in the use
of atomic force
microscopy, is
intrigued by the
nervous system’s
ability to prioritize
information of
varying importance.

■ The Program in NeuroEngineering is funded by the
Regenerative Medicine and Nanomedicine initiative of the
Canadian Institutes of Health Research.
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The
Alzheimer’s is a neurodegenerative
disease affecting mental capacity and
behaviour—and eventually leading to
death. The exact causes are poorly
understood, and there is no cure.
Now, on the 100th anniversary of the
discovery of Alzheimer’s disease,
some of McGill’s leading scientists are
helping to unravel one of the most
challenging medical mysteries
affecting our aging population.
By Andrew Fazekas

The first signs seemed harmless—forgetting names
and misplacing things. Three years ago, however,
life began to insidiously change for Ralph Van
Deemter. Once a quick-witted Montreal businessman, the 75-year-old now has trouble recalling
everyday words and places, leaving him frustrated
and depressed.
Alzheimer’s disease (AD) is slowly robbing Van
Deemter of his mind. For his wife, France, it is stealing
the man she once knew. “For me, the worst thing is to
see this brilliant man I married fade away,” she says.
By taking part in McGill University’s pioneering
Alzheimer’s studies, the couple hopes to fight back—if
not stopping the disease, then at least helping others
who will face this mind thief.
Two research centres, the Bloomfield Centre for Research in
Aging at the Jewish General Hospital and the McGill Centre for
Studies in Aging based at the Douglas Hospital, are battling the
disease on a variety of fronts: developing brain imaging techniques
and blood tests as diagnostic and monitoring tools, revealing the
underlying physiological mechanisms that cause memory loss and using
genetically customized drug treatments and preventions.
CAUGHT ON FILM

According to Dr. Howard Chertkow, Director of the Bloomfield Centre and Co-Director
of McGill’s Memory Clinic, diagnosis and treatment must be accelerated. An “epidemic of
disastrous proportions” looms as baby boomers approach the stage of life—65 and over—
with the highest risk for the ailment. The Alzheimer Society of Canada reports the disease
is the most common form of dementia, afflicting an estimated 290,000 Canadians. The
number is expected to more than double over the next two decades, making it a major
threat for the aging population and caregivers.
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“As it stands now, we have to wait until people
are showing symptoms like memory loss and clinical
dementia,” explains Chertkow. “This means we
are diagnosing Alzheimer’s when it’s been present
in the brain for as long as 20 years.” Chertkow says
that early detection also allows doctors more time
to implement interventions—such as controlling
hypertension and lowering homocysteine levels—
believed to slow the disease’s progression.
The ability to accurately detect AD in its first
stages would help patients make more informed
decisions about starting preventive treatments,
which can carry toxic side effects at the same time
that they slow the progression of the disease. Early
detection also gives Alzheimer’s victims a valuable
head start in organizing their affairs, before their
critical faculties falter.
Chertkow is casting the net wide in hopes of
catching the earliest possible signs of Alzheimer’s.
The multidisciplinary team of researchers he leads
is using combinations of cognitive testing, brain
imaging technology and biomarkers to explore new
methods of diagnosis.
Using the brain imaging technologies at McGill’s
Montreal Neurological Institute, Chertkow has been
snapping shots of afflicted brains. Magnetic resonance imaging and positron emission tomography help
him analyze brain scans of patients who have been
diagnosed with mild memory loss. Results show that
physiological changes might already exist, particularly in
the hippocampus (the part of the brain located inside the
temporal lobe), before any Alzheimer’s symptoms appear.

Jupiter Images

BLOOD TRAIL

On the left, a
normal brain;
on the right, a brain
shrunken and
ravaged by Alzheimer’s.
Researchers predict
that the disease will
affect almost 600,000
people by 2025, double
the current number
of victims in Canada.

But imaging and cognitive testing, Chertkow has discovered, are
only part of the picture. With brain structure varying from person
to person, what is considered normal and abnormal overlap considerably—and the availability of sophisticated imaging technologies is
limited. The Holy Grail for Alzheimer’s researchers is a simple biological
marker that looks at chemical changes in the body’s fluids.
Dr. Hyman Schipper, cross-appointed to the departments of medicine and
neurology and neurosurgery at McGill, and investigator at the Bloomfield Centre, is
hot on that trail. “Our hope is eventually to have something like in pregnancy diagnosis,”
he says, “where you apply a simple blood test and you get a clear and immediate answer.”
Schipper is excited about his team’s recent discovery of a new protein function in human
plasma, referred to as heme oxygenase-1 suppressor (HOS) activity. The results of a groundbreaking clinical study, published in Neurobiology of Disease in 2006, reveal robust plasma
HOS activity in a group of patients with very early Alzheimer’s—but not in other test subjects.
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Schipper has been awarded a patent on his discovery,
which has been licensed to a McGill spin-off company,
Osta Biotechnologies Inc., for development of a
potential Alzheimer’s diagnostic tool. He is optimistic
that if the data hold in larger groups of test subjects, a
simple blood test might become available for the early
diagnosis of Alzheimer’s in patients with memory loss.

Dr. Hyman Schipper’s (right)
latest discovery could lead to a
quick and definitive test for Alzheimer’s.
Dr. Howard Chertkow (below) performs
transcranial magnetic stimulation (TMS),
a non-invasive procedure that stimulates brain
activity. Chertkow’s research explores the
therapeutic potential of TMS in treating Alzheimer’s disease.

Andrea LeBlanc, professor in the Department of
Neurology and Neurosurgery and researcher at the
Bloomfield Centre, is trying to unlock the underlying
mechanisms that trigger the onset of Alzheimer’s.
While most of the worldwide research community has
focused on the destructive amyloid proteins in the brain,
LeBlanc is following a hunch that alternative suspects
might be involved.
“We believe that we’ve identified one of the very
early markers of Alzheimer’s disease,” she says.
The missing piece in the puzzle might be an elusive
enzyme produced in aging human brains that, in its
active form, systematically kills neurons. Known as
Caspase-6, this protein destroys other proteins that are
known to be involved in learning and memory. “If
those proteins are being chopped up by our enzyme, it
may be that this is what leads to the very first signs of
cognitive impairment,” LeBlanc says. After a dozen
years of studying samples of donated brains and tissue
cultures in the lab, LeBlanc hopes next to search for
elevated levels of Caspase-6 in the cerebrospinal fluid
of Alzheimer’s patients—and then identify specific
inhibitors of the enzyme that could stop the disease.

“
”

Owen Egan

UNUSUAL SUSPECTS

We believe that we’ve identified
one of the very early
markers of Alzheimer’s disease.

– PROFESSOR ANDREA LEBLANC
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“

Our hope is eventually to have
something like in pregnancy
diagnosis, where you apply a simple
blood test and you get a clear and
immediate answer.

Claudio Calligaris

”

– DR. HYMAN SCHIPPER

Claudio Calligaris

FOLLOW THAT GENE

Professor Judes Poirier (above) has identified
the most important genetic risk factor for
the common form of Alzheimer’s.

Claudio Calligaris

Professor Andrea LeBlanc (left) hunts
an elusive protein produced in aging
brains that kills neurons crucial
for learning and memory.

Could there be a genetic explanation for the ability of
Alzheimer’s to short-circuit and kill otherwise healthy
brain cells? The research lab of Judes Poirier at the
McGill Centre for Studies in Aging has identified a
defective gene that produces Apolipoprotein E type 4
(ApoE4), preventing the transport of cholesterol to
the brain and leading to the onset of Alzheimer’s. This
abnormal gene can not only trigger the disease but can
markedly interfere with drug responsiveness in
Alzheimer’s patients being treated with memoryenhancing drugs.
The discovery could lead to much earlier diagnosis,
along with more effective, customized treatment
using the power of pharmacogenomics, the study
of how one’s genetic makeup impedes or increases
the effectiveness of drug therapy. “We certainly put
our finger on the most important genetic risk factor
ever identified for the common form of Alzheimer’s,”
says Poirier.
Poirier is working with McGill spin-off companies to
develop drug therapies that will compensate for the
reduced levels of ApoE4 in those patients who carry the
defective gene. He hopes to delay the onset of the
disease by as much as five years.
It’s not a cure, but France Van Deemter would happily
accept another five years with the man she married.
“If we can slow down the sickness, that would be
perfect,” she says. “But if that’s not possible now,
then maybe it might benefit a patient five to 10 years
from now.
“Who knows, it could be one of our kids who might
need help.”
■ This research is funded by the Canadian Institutes of

Health Research, the Alzheimer Society of Canada, the
Alzheimer’s Association U.S., the Fonds de la recherche en
santé du Québec, the National Institutes of Health and the
Canadian Institute on Aging.
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McGill neuroscientists
span political chasms

Brains
WITHO
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By Jeff Roberts

When Herbert Jasper met
with a group of scientists
in Moscow in 1958 to discuss the then fledgling
discipline of brain research,
the prominent McGill
neuroscientist had a
definite agenda—to reclaim science for the
scientists. During the Cold
War, science was but
another arena for the opposing camps to demonstrate
their ideological virility, whether by hurling Sputniks
and Explorers into space or co-opting the neurosciences
for psychological warfare.
Jasper and his colleagues in Moscow had an
alternate vision for the world, one that would allow
researchers from every country to share ideas and
discoveries about the brain. What emerged two years
later was the International Brain Research Organization
(IBRO). Incorporated in Canada by an act of Parliament,
the Paris-based IBRO is affiliated with UNESCO. Jasper
served as its first executive secretary.
Nearly five decades later, another McGill neuroscientist, Dr. Albert Aguayo, is president of IBRO. He
says the need for science to bridge the gaps that
divide the world remains as important as ever.
“As we face new political schisms in the world, this
organization is serving to act as a bridge between
polarized regions,” he says, citing a recent IBRO effort
that increased formal contact between members in
Canada, Europe and the Middle East.
IBRO works with 50,000 neuroscientists from more
than 100 countries to foster scientific co-operation
and education around the world. It attracts heavyweight talent as well. Aguayo, affiliated with the
Centre for Research in Neuroscience at McGill
University and recipient of Canada’s prestigious Killam
Prize for Health Sciences, is renowned for finding the

first evidence that nerve cells can regrow after being
injured. He insists IBRO is not another First World
organization lending expertise to the poor cousins of
the developing world. The relationship is reciprocal, and
he can list a number of advancements that began in
countries not normally so well known internationally for
sophisticated science. Chile, for instance, has been at
the forefront of research in membrane biophysics
despite a shortage of resources.
“Anything approached from a plane of superiority
really misses the point,” says Aguayo. IBRO has furthered brain research that has yielded health and
commercial benefits for numerous countries, and led
education initiatives such as African workshops about
treatment for parasite-induced epilepsy.
IBRO has also boosted global research training
through the operation of 20 schools, where instructors
bring together clinical neurology with scientific study.
McGill professors, including Aguayo and Ante Padjen
(pharmacology and therapeutics), have shared their
expertise with students at schools in Eastern Europe,
Latin America and Africa.
“Students there are so excited to be able to participate in these courses,” says neurology and
neurosurgery professor Barbara Jones, a sleep research
specialist, who taught at an IBRO school in Chile during
the spring of 2006. Like Aguayo, she regards IBRO as
having a distinct mission, steadfast since its inception.
“It was unique back then and it still is unique today,
in that it’s aimed at bringing together all brain research
from around the world,” says Jones. In blending experts
from different fields, countries and continents, IBRO
creates “a rich and complex mix of scientists and their
research” that she says is critical for understanding
health and the human body.
Aguayo retains the idealism that led Jasper to
Moscow 48 years ago. “What we’re trying to do is to
share knowledge. This is a message that brings people
together and serves humankind.” ■

Albert Aguayo (left)
is president of the
International Brain
Research Organization
(IBRO), which fosters
collaboration
between 50,000
neuroscientists from
more than 100 countries.
(Facing page) McGill
neuroscience pioneer
Herbert Jasper, seen here
with colleague Wilder
Penfield, laid the
groundwork for what
would prove a
long-running, vital
network of international
research co-operation.

Barbara Jones studies the
neural workings of sleep.
In spring 2006, she taught
at an IBRO school in Chile.

Claudio Calligaris
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Tackling
d

By Neale McDevitt

A quarterback gets “dinged”—knocked cold on the
field—only to return in the second half to engineer a
last-second victory in a game he will remember only
from the television replays. A boxer peels himself off
the canvas after having his bell rung and turns the
tables on his opponent by knocking him out the very
next round. These exploits are lauded as heroic in the
media and are the fare for Hollywood blockbusters.
But Dr. Karen Johnston knows the darker side of
brain trauma that affects the estimated 144,000
Canadians who suffer complex concussions each year.
When the fanfare has died down, Johnston, the
Director of the Concussion Program at the McGill
Sport Medicine Clinic, helps once-healthy athletes
overcome the debilitating headaches, nausea,
cognitive problems and clinical depression that afflict
them for months—even years—after a severe or
complex concussion.
A surgeon in the Department of Neurology and
Neurosurgery and cross-appointed to the Department
of Kinesiology and Physical Education, Johnston is a
world-renowned expert on head trauma: specifically,
concussions in athletes. In 2000, she revolutionized the
way the injury is treated when she wrote the McGill
Concussion Protocol. This new system effectively did
30
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away with the old
grading scale that
rated any loss of
consciousness as a
Grade Three concussion, at the time
considered the gravest of all types. “A
brief loss of consciousness is probably less important than amnesia
or post-concussion
symptoms, which Dr. Karen Johnston, Director of the
occur afterward,” Concussion Program at the McGill Sports
Medicine Clinic
says Johnston.
Johnston is the concussion point person for such
sports organizations as the International Olympic
Committee, the Fédération Internationale de Football Association and the National Hockey League. She
is held in such esteem that, after winning the Grey Cup
in 2002, the Montreal Alouettes included Johnston
among the medical staff members who received
championship rings. But although she has influenced
sports medicine at the uppermost echelons, perhaps

Above: Benoît Pelosse, Montreal Alouettes
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Johnston’s most important work is being done at the
grassroots level.
Johnston has been involved for nine years with
Think First Canada, a non-profit organization geared to
educating the public about injury prevention, especially
brain and spinal cord injuries. She is in charge of the
Concussion Road Show, a series of public lectures
held across the country designed to give doctors,
coaches, young athletes and their parents a better
understanding of this common sport injury.
The problem in treating concussions has been that,
unlike a broken leg, the injury was largely undetectable
by MRIs and CT scans. “We used to think that
concussions affected the structure of the brain,” says
Johnston. “But now we know that a concussion disrupts the way a brain works, not the way it is put
together.” As such, concussions can only be properly
evaluated over time through careful observation of the
symptoms and their gradual dissipation.
Symptoms often are aggravated hours or days after
the event itself and manifest themselves in ways that
go largely ignored. Athletes who have sustained a
blow to the head (or body) will often attribute their
listlessness, irritability and problems sleeping to

“

Now we know that a
concussion disrupts the way
a brain works, not
the way it is put together.

”

– DR. KAREN JOHNSTON

something else, like a flu bug, rather than a blow to
the head they absorbed three days ago.
Johnston believes the best safeguard against head
trauma is, in fact, the athlete’s brain. “If you know
ahead of time, you are alert to the symptoms as they
happen,” says Johnston. “You see the doctor and you
go through the concussion rehabilitation process that
is medically supervised. This gives you the best chance
for a good outcome.”
■ This research is funded by the Canadian Institutes of

Health Research.
McGill University
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McGill researchers
join up with AstraZeneca
to uncover the root
causes of pain
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Post-doctoral fellow
Magali Millecamps
shows off the new
laboratory space
for pain research,
part of AstraZeneca’s
$2.5-million investment
in McGill. Millecamps
studies complex regional
pain syndrome (CRPS),
a chronic condition
triggered by injury to
the bone or soft tissue,
in the hope of improving
treatment for this
little-understood
syndrome.

By James Martin

It’s a world of hurt out there. Pain is the number one
reason people visit doctors, and the indirect costs of
chronic pain—such as increased absenteeism and
decreased productivity in the workplace—are estimated
to cost billions of dollars annually in Canada alone.
Now, a new collaboration between AstraZeneca Canada,
part of the multinational pharmaceutical company, and
the McGill Centre for Research on Pain (MCRP) aims to
understand how chronic pain works—and thereby
improve its treatment and prevention.
McGill has a storied track record of pushing the pain
envelope, from emeritus professor Ronald Melzack’s
revolutionary insights into how we experience pain, to
psychology professor Jeffrey Mogil’s discovery of gender
differences in pain perception. (For more on Mogil’s
latest research, see “Sharing the Pain” on page 2 of this
issue.) It’s precisely this kind of innovation that inspired
AstraZeneca to choose Montreal as its North American
base of operations in 1994.

“We wanted to build a centre dedicated to the
identification of new medicine to treat pain,” says
Philippe Walker, Vice-President Discovery, AstraZeneca
Canada R&D Montreal. “McGill was clearly the driver of
academic research in that area.”
AstraZeneca is helping further that research by
investing $2.5 million in McGill over a five-year period.
Walker says the money is to be used to “encourage
leading-edge pain science within McGill.” Already the
AstraZeneca collaboration has allowed the MCRP to
hire three new pain researchers and recruit five new
post-doctoral fellows. “When you already have a critical
mass of pain researchers,” notes Mogil, “the chance to
add more researchers into the mix is exciting.”
The post-doctoral positions are jointly supervised by
McGill and AstraZeneca—what Mogil calls “a conduit of
collaboration.” Every six months, he and Catherine
Bushnell, Director of the MCRP based in the Faculty of
Dentistry, along with Dr. Fernando Cervero and Terence
McGill University
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This collaboration allows
us to do many things
that wouldn’t have been
otherwise possible.

Catherine Bushnell, Director of the
McGill Centre for Research on Pain
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■ The McGill Centre for Research on Pain receives funding
from the Louise Edwards Foundation.
Jeffrey Mogil, the
Canada Research
Chair in the
Genetics of Pain,
sees the
partnership with
AstraZeneca
as an opportunity
to add to the
exciting mix of
pain researchers
at McGill.

Claudio Calligaris

Coderre, respectively Director and member of the
Department of Anesthesia’s Anesthesia Research Unit,
meet with three AstraZeneca scientists to discuss the
direction of the fellowship research. “By being more
closely linked to key opinion leaders in the field,”
explains Walker, “we can identify opportunities for
the future. We can be prepared to start projects in the
right field. To us, this is invaluable information.”
AstraZeneca is interested in further understanding
functional changes in pain perception, in the hope of
creating new drugs that home in on the specific
proteins that create pain. The company is also delving
into the role of genetics in pain perception and how
biomarkers (elevations of certain substances in blood
or tissue) might predict a potential therapy’s effectiveness before it’s given to test subjects.
AstraZeneca maintains right of first negotiation for
discoveries that might result from this research, but the
ownership stays firmly at McGill. “It’s key for us to protect the ability of McGill scientists to pursue research
hands-off and to publish freely,” stresses Walker.
The AstraZeneca money was also used to create
over 10,000 square feet of new research space in the
McGill University and Génome Québec Innovation
Centre. The new labs feature multi-user animalbehaviour testing facilities, including a rodent magnetic
resonance imaging (MRI) unit.
“Space is always at a premium,” says MCRP director
Bushnell. “This collaboration allows us to do many things
that wouldn’t have been otherwise possible.” An electrophysiologist at the McIntyre Medical Building, for
example, might need to do occasional behavioural
work on animals. The new space would allow her to do
so without sacrificing valuable lab real estate or
incurring the sizable expense of retrofitting that space
so it is conducive to animal work.
The new space allows McGill scientists the freedom
to conduct more contract research for pharmaceutical
companies. In addition to paying well, contract research

Claudio Calligaris

Owen Egan

– PROFESSOR CATHERINE BUSHNELL

is an invaluable way for academic researchers to apply
their expertise to the real-world application of drug
prototypes, and to further the sample size of their own
test studies.
“I might be offered a big contract from a drug
company to test the pain sensitivity of a specific transgenic knock-out mouse,” explains Mogil, the E.P. Taylor
Professor of Pain Studies and the Canada Research
Chair in the Genetics of Pain, who regularly works
with genetically engineered mice. “I could do it in my
lab—but then that contract is competing for equipment
I’m using for work covered by research grants. So the
idea is, I hire someone to do the contract work over at
the new space. It just expands our options.”
AstraZeneca’s investment is just the latest stage in a
relationship that has borne much fruit over the years.
Many McGill grads have gone on to work in
AstraZeneca labs and, in turn, two of the company’s
scientists hold adjunct appointments at the University.
Researchers from both organizations frequently mix it
up at meetings and social functions. AstraZeneca also
supports McGill’s annual Pain Day, where dozens of
Quebec academics gather to share their current
research. Add the new lab space and appointments
into the mix, and the bottom line is clear: this
collaboration is good news, for both pain researchers
and pain sufferers.
“There’s a very real need for new therapies for the
painful conditions that affect millions of lives,” says
Walker. “McGill has been able to attract world leaders
in the pain field. We recognize their expertise, and
want to be close to the action.”
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This is your brain on
Far-reaching
collaborations
help crack the
brain’s toughest
problems

BIG
SCIENCE
By Susan Murley

One hot summer morning in 1986, Alan Evans, a
professor of biomedical engineering, was walking
across McGill’s downtown campus when he saw
mathematics professor Keith Worsley sitting on a
bench, pondering a large green maple leaf. He told
Evans he was studying the question of variability:
how individual things deviate from a norm.
“Here he was analyzing leaves,” recalls Evans,
who is based at the McConnell Brain Imaging
Centre of McGill’s Montreal Neurological Institute
(MNI), “when, five minutes away, we were sitting
on a goldmine of imaging data that could provide
exactly the same sort of fuel for his research. So I
said, ‘Why don’t you come and study variability in
the human brain instead?’”
Evans had made another convert to Big Science.

McGill University
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“

At what point does the development
of the autistic brain diverge enough from
the development of a normal brain that
we can recognize it as being different?

”

– PROFESSOR ALAN EVANS

BUILD A NETWORK, AND THEY WILL TALK

Over the past two decades, the scientific community
has begun asking questions that can’t be answered by
a single researcher, or even a dozen working together.
These “Big Science” projects, such as mapping the
human genome or finding a cure for AIDS, require
expertise in a host of areas, and necessitate mining
monumental amounts of data. Big Science needs a
big network.
Alan Evans and his MNI colleague Bruce Pike, a
Killam Professor in neurology and Director of the
McConnell Brain Imaging Centre, are passionate about
building such broad teams. Their projects may not be
as vast as the Human Genome Project, but the
principles are the same: bring together different
disciplines in a coordinated network, share your data
and get people talking—in this case, about the human
brain. Already, Evans and Pike’s particular brand of
Big Science is changing our understanding of
neurological disorders.

Allen McInnis

BUILDING THE NORMAL BRAIN

To construct a map of the average human brain, Bruce Pike (left), Alan Evans and
their network of researchers capture hundreds of individual images using magnetic
resonance imaging equipment.
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Evans and Pike didn’t start small. In 1993, they helped
found the International Consortium for Brain Mapping
(ICBM), an ambitious partnership of four core institutions, including the MNI, which continues to collect—
and freely disseminate—behavioural, imaging and
clinical data from research sites around the world.
“If you’re looking for very small genetic factors
influencing diseases such as dementia, psychiatric
disorders or autism,” Pike explains, “you need a large
number of sample subjects. You can’t find them at a
single institution.”
With the information from ICBM, Evans and Pike
built the MNI-152, a database that defines what is
“normal” in the adult brain. To the layperson, this
notion may appear, ahem, a no-brainer. The reality,
however, is that healthy brains differ in size and shape
so dramatically that researchers had no model for
normalcy—and to fully understand the abnormal (read:
disease), you need such a benchmark. The MNI-152
provides this point of reference, allowing researchers
around the globe to untangle the origins and
development of diseases in the brain.

MRI-Ultrasound
Combo Helps
Brain Surgeons

Claudio Calligaris

Home in on Target

By Michael Bourguignon

Big Science requires widespread co-operation, but smaller-scale collaborations can also lead
to major advances. Just ask Tal Arbel, of the Centre for Intelligent Machines, who is making
brain surgery even more precise.
The McGill electrical engineering professor—along with Louis Collins, Director of the ImageGuided Neurosurgery Research Lab at the Montreal Neurological Institute—is using a new
combination of ultrasound and magnetic resonance imaging (MRI) to guide surgeons
through complex procedures.
During surgery, the brain swells and shifts position by as much as five centimetres,
rendering pre-operative images less useful for precise surgical guidance. To solve the
problem, Arbel developed a multi-modal imaging system that matches ultrasound images
taken during the operation to MRI acquired prior to surgery, in order to correct for specific
brain movement. The system gives surgeons updated MR images to guide them.
“Nobody has looked into embedding these types of computer vision techniques into
neurosurgery before,” says Arbel, who expects MNI surgeons will start testing the guidance
system within the next few months.
“This is going to make brain surgery far more accurate and efficient,” says Collins,
adding the process will better protect healthy tissue from the cut of the knife, reducing postoperative complications and patient trauma.
■ Arbel’s research is funded by the Canada Foundation for Innovation, the Natural Sciences and
Engineering Research Council’s (NSERC) Discovery grants and the Collaborative Health Research Projects
program, a joint initiative of NSERC and the Canadian Institutes of Health Research.

Tal Arbel uses a tracked ultrasound probe on a brain phantom, an artificial
brain used to test the algorithms developed in the Medical Imaging Lab.

THE NEXT GENERATION

Having constructed the paradigmatic adult brain, Pike
and Evans turned their focus to kids. By the end of
2006, they will have launched the world’s first online
brain imaging database of pediatric brain development,
the product of a seven-year collaboration between
the MNI and six American centres, funded by the U.S.
National Institutes of Health.
American researchers working on the MRI (magnetic
resonance imaging) Study of Normal Development
project scanned the brains of more than 500 infants,
children and adolescents, all carefully chosen to mirror
U.S. demographics. Evans, Pike and MNI colleagues
then compiled and analyzed the data to create a map
of normal development in the growing brain. With this
blueprint established, clinicians and scientists will be
able to track abnormal development and fast-track
early diagnosis.
“At what point does the development of the autistic
brain diverge enough from the development of a
normal brain that we can recognize it as being
different?” asks Evans. “Then, when can we tell that
this discrepancy is, say, autism, rather than some other
disease or even demographic factor causing the
variant? Now, we can see the difference at two years,
but if we can push that back to, say, one year, children
can be treated earlier, which will help their
development enormously.”
“This will allow work to be done that was
inconceivable in the past,” says Bradley Peterson,

Director of MRI research at Columbia University and
the New York State Psychiatric Institute and one
of the advisors on the project. “Understanding
how things go right helps us to understand how
they go wrong.”
THINK BIG

As with all Big Science projects, bringing together big
thinkers in different fields is key. “If I want to know the
difference between an autistic population and a normal
developing population, that’s not just about imaging or
neurology,” says Pike. “Ultimately it becomes a
question of statistics, mathematics—which is why
these collaborations are so important.”
For Evans, running into Keith Worsley on McGill’s
downtown campus two decades ago led to an
important realization. “There were scientists out there
just starved for useful data. If we could harness their
knowledge, it could be applied to any number of
problems: psychiatric disorders, dementia, aging.”
And Professor Worsley? He’s moved on from leaves
—he’s now one of the world’s top authorities on
variability in the human brain.
■ This research is funded by the National Institutes of

Health, the Canada Foundation for Innovation and the
Fonds de la recherche en santé du Québec.
For more information on the MRI Study of Normal
Development, see “McGill’s brain-imaging database a first”
in the June 1, 2006 issue of the McGill Reporter, at
www.mcgill.ca/reporter/38/18/evans/

McGill University

37

Speaking
Your

Mind
“
”

By combining different knowledge bases,
we hope to better answer fundamental
questions and, ultimately, devise better,
more effective therapies.
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– PROFESSOR SHARI BAUM

By James Martin

The bilingual, multicultural city of Montreal is a language researcher’s dream. The rich environment has
fostered groundbreaking research—such as psychologist Wallace Lambert and researcher Elizabeth Peal’s
discovery, in 1962, that bilingualism actually improves,
rather than impairs, cognitive abilities. Now, building
on McGill’s historic strengths in linguistic research and the
neurosciences, the Centre for Research on Language,
Mind and Brain (CRLMB) is drawing together
researchers from across disciplines, institutions and
countries to examine how language works in the
brain—and how better to treat people, from babies
to the elderly, when language goes awry.
“The centre is all about finding complementary
strengths and approaches,” says Shari Baum, a James
McGill Professor and the Director of the School of
Communication Sciences and Disorders. “If someone
trained in theoretical linguistics wants to understand
how kids acquire semantic knowledge, for example,
they can now collaborate with a colleague who knows
about the brain basis of language behaviour.”
Founded in 2001, the CRLMB groups more than 40
language researchers from McGill, Concordia University, Université Laval, Université de Montréal and
Université du Québec à Montréal, as well as international collaborators at institutions including Haskins
Laboratories in New Haven, the Institut de la Communi-
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McGill centre explores physiology of language in the brain
cation Parlée in Grenoble and the Max Planck Institute
in Leipzig.
Much CRLMB research focuses on language and
speech disorders in children. McGill professor Elin
Thordardottir documents normal language development and language impairment in preschoolers,
school-age children and adolescents, making crosslinguistic comparisons between Quebec anglophones,
francophones and bilingual children—and, in research
conducted at ReykjavikurAkademian, Icelanders.
“Language impairment doesn’t manifest itself
the same way in different languages,” explains
Thordardottir, citing language-specific variations in
developmental delays. “Here, we can look at various
aspects of language development—grammatical morphology, pre-reading skills, etc.—in several languages,
and that gives us a much broader understanding of the
prevalence of impairment.”
McGill professor Linda Polka studies an even younger
population: in collaboration with her CRLMB
colleagues, she investigates how early experiences—
such as exposure to different languages, noisy
environments or ear infections—influence the ways
infants in monolingual and bilingual families acquire
receptive and expressive language skills (listening and
speaking, respectively).
“Until very recently,” she explains, “most of the
work with infants looked just at perceptual development, or just at vocal development. These
specialized fields are ready to merge, and the centre

helps us pull things together so we can start making
new connections.”
Shari Baum’s research, meanwhile, strives to improve
the lives of adults with speech disorders stemming
from brain damage. One such project, a long-standing
collaboration with a speech-language pathology
professor from the University of Ottawa, explores the
role of the brain’s right hemisphere in how stroke
patients understand words.
When asked to “activate” the various meanings of a
word with multiple denotations or senses, stroke
patients with right-hemisphere damage respond
differently than those with left-hemisphere damage.
CRLMB researchers also make use of neuro-imaging to
illuminate the machinations behind linguistic theory,
and thereby improve therapies.
“The centre’s researchers have expertise that not
too many people have,” Baum says. “By combining
different knowledge bases, we hope to better answer
fundamental questions and, ultimately, devise better,
more effective therapies.”
“That’s the value of the CRLMB,” adds Polka. “It
increases interaction among researchers who share
mutual interests but have different perspectives. It
gives rise to innovation.”
■ The Centre for Research on Language, Mind and Brain

receives funding from the Fonds québécois de la recherche sur
la nature et les technologies, the Fonds québécois de la
recherche sur la société et la culture, McGill University
and UQAM.

Shari Baum, Director of
the School of Communication
Sciences and Disorders,
waxes enthusiastic about
how the complementary
strengths of interdisciplinary
research are helping to answer
fundamental questions about
language and the brain.
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Interview with Shree Mulay
b y J e n n i f e r To w e l l

Shree Mulay, Director of the McGill Centre
for Research and Teaching on Women
since 1996, is a professor in the Faculty of
Medicine whose main research interest is
women’s reproductive health. A founding
member and past president of the South
Asian Women’s Community Centre in
Montreal, Professor Mulay has maintained a
lifelong concern for poor, uneducated and
immigrant women. She has also been a
mentor to other women working in science.
Her work has been recognized by numerous
awards, and she is a frequent media
commentator on women’s issues.
How did you become interested in
women’s issues?

Growing up in India, I was acutely aware of
the downtrodden position of women. My
grandmother was widowed at 28 and left to
fend for herself and her three daughters
when distant relatives bilked her out of a Shree Mulay holds a photograph of her
home. She may have been illiterate, but she grandmother, Saraswati Ranade.
was highly intelligent and determined that
The contrast between the experiences of women
her children would receive an education. Her daughters
and granddaughters were expected to study hard— from developed and developing countries is huge. I am
which we all did! However, education was no concerned about clinical trials on contraceptives in
guarantee we would not face discrimination as women countries such as India, and the pressing need to
develop ethical guidelines for these trials.
at personal and political levels.
Two other women have had a very important
influence on me. Madeleine Parent, a trade union What other major issues are you researching?
organizer and a feminist from Quebec, invited me to I work with colleagues in India to study the impact of
become involved with the National Action Committee liberalization of trade regimes on access to health
for the Status of Women, which opened my eyes to services and medicines. I also work on a long-term
follow-up of children exposed to methyl isocyanate in
what concerned women from across Canada.
Ursula Franklin showed me that no matter what their mothers’ wombs when gas leaked from the Union
you do as a scientist, you have to be true to your own Carbide factory in Bhopal, India, in 1984—the world’s
values. She has been an ardent advocate for peace, largest industrial disaster. We work with the
and I take inspiration from her engagement with so Sambhavna Clinic, which provides free medical care for
victims of the Bhopal tragedy.
many issues.
As a medical researcher, you take into account the
female perspective. Describe your motivation and
your work.

For a long time, females were considered to be
unsuitable as research subjects by male scientists because their “messy” cycles had to be taken
into account.
What has shaped my research questions most is
whether what I was doing had any impact on women’s
health. For the past few years, I have reoriented my
research to reflect socially relevant issues, namely
women’s experiences with sterilization, sex-selective
abortions and new reproductive technologies.

You advocate strongly for women in science.
Why is this important?

Ursula Franklin has a great line about this; she asks us
to imagine working with only half a brain! Any society
that relies exclusively on those who carry the XY
chromosome is missing a great deal. Women have to
participate in science not just for their own good, but
also to ask questions which have been unformulated
because of gender biases.
We have come a long way since the exclusion of
women from the scientific endeavour. There is greater
acceptance of women as scientists; slowly but surely,
the barriers are coming down. ■

Owen Egan

Breaking Down Barriers
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Patents

McGill’s research funding sources 2004-05:
$423.05 million*

Patenting new discoveries is a crucial step in the realworld application of academic research. Patents give
McGill-affiliated companies the exclusive right to
bring fresh ideas to the open market, an invaluable
contribution to Canada’s economic and technological
growth. According to the Association of University
Technology Managers’ most recent U.S. Licensing
Survey (for the fiscal year 2004), McGill researchers
received a whopping 30 U.S. patents, a dozen more
than the nearest competitor. Not only does McGill lead
the nation, it holds 20% of the U.S. patents issued to
all Canadian universities participating in the survey
that year.
This success has not gone unnoticed. Citing McGill’s
average of 28 U.S. patents issued per year (for the
years 2000-2004), the Milken Institute recently ranked
McGill 14th in the world for translating its biotech
research into patents. The independent economic
think-tank’s report placed McGill ahead of all other
Canadian universities, as well as Yale and UCLA. ■

➦

Office for Undergraduate Research in Science

Turning Point 1 9 5 5

Courtesy Montreal Neurological Institute

The Office for Undergraduate Research in Science (OURS), launched
in September 2005, aims to establish active research as a cornerstone of undergraduate education, strengthening student understanding of the process and products of scholarship through
first-hand experience. OURS’ annual Undergraduate Research
Conference showcases the results of recent student research, and
its popular “Soup and Science” lunch series provides a venue for
students to discuss working with professors on research projects.
But the students aren’t the only people who benefit from such
collaboration.
“Undergraduate researchers bring forward projects, they have
new ideas, they discover new things,” says Roland Bennewitz, a
professor of physics who has worked with 14 undergrad researchers
since coming to McGill in 2004. This past summer, Bennewitz
asked one such researcher to build an apparatus which makes the
signal of a scanning force microscope audible; instead of following
the suggested design, the student built an ingenious modification
which dramatically improved the device’s sensitivity. “He had his
own ideas, and was open to experimenting with new ways—and he
taught me things about electronics!”
OURS is only the first step, with similar initiatives planned for
other faculties as part of McGill’s new focus on undergraduate
research.
“These are very good students,” adds Bennewitz. “They’re refreshing, and really contribute to science.”■

Known as HM, the man standing before Dr. Brenda
Milner was a mystery to the young scientist—and
to himself. He could remember events from before
undergoing brain surgery—a bilateral medial temporal
lobe resection to remedy his epilepsy—but was now
unable to form new memories. Told his doctor’s name,
HM would forget it as soon as he was distracted by
new stimuli.
And yet Milner, a British expatriate who had been
trained by McGill psychology pioneer Donald Hebb,
persisted. Through her testing of HM, she found that
the surgery didn’t interfere with his capability for
certain kinds of learning, in particular the acquisition
of new motor skills. With this revelation, Milner
provided early evidence that humans have multiplememory systems which govern
different tasks (like language),
opening the way for a greater understanding of how the brain
works. HM became one of the
most important case studies in
cognitive neuroscience, thus ensuring he would never be forgotten.■

Brenda Milner

*McGill and affiliated hospitals
McGill University
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