
N eurosciencee "The Brain Debogl"

T he humain brain, the Most
complex organismi on the face
Of the earth, has eluded
afttemps to understand it for
centuries. But today, the
MYsteries of the brain are
being unravelled in quantum
leaps, with new discoveries
an pioneering medical treat-
ments reportod almost week-
lY. Fuelling advances in
fleuroscience are the exciting
medical applications of
today's advanced technology,
the emergence of new genetic
engineering techniques, and
the minds of researchers and
surgeons alike.

Mapping the Brain

One 0f the more exciting of
the0 few tools and techniques
aVailable to medical science is
Positron Emission Tomog-
!aphY (PET). PET scanners
can recreate a shifting, colour
Pliture of the living human
brain on a computer screen.
%h revoîutionary PET system
has recenlly helped Canadian
researchiers make major
advances in the fighl against
Parkinson's disease. In Par-
k'inson's victims, the brain
c"lIs that produce dopamine

a key chemical in the
brain's internai communica-
tion SyStem - die, resulting
ln a Progressive loss of Mus-

C18conroi trrnosslow-
n"SOf oveentand

rn'emnory Impairment.
Inl the early 1980s, Dr.
Stephen Garneît, Chief of
nJclear Medicine at McMaster
Unfiversity Medical Centre ti
Har,îlt0n Ontario, played a
key rote in developing fluoro-
L'.tl0pa -a radioactive ver-
s'on 0f a drug thal partly
Ilakes up for the loss of
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dopamine. The discoverY ena-
bled researcherS to study the
brain abnormalities of Parkirl-
son's victims with PET scans.
Today, doctors consider
Parkiflsol's o0 be the best-
understood ne rological
disoase of aIl, though the rea-
son d0pamnine-pr0ducing celîs
die remailis a mySterY.

Other Canadian researchers
are determriined to solve Ihis
myslerY by applylflg PET
technology to0 unlikely dlues.
ln 1982, an illicil drug con-
taîing Methylphel yîîetrahy-
dropyridifle (MPTp) caused
users 10 develop sYmptoms,
of Parkinson s. Using PET
scans, Donald CaInle, a pro-
fessor of Medicinle at the Uni-
versity of British Columbia's

(C)Hath Science Centre,
disBcoverdlbrain abnormTali-

lies which led hi, t0 predict
that the users may develop

ParkilsOfl's in later life. As a
result, many researchers, noWý-
believe that pyridifle in MPTP
May play a rote in causing
the disease.

Decodiflg Gvenetie
Secrets

Perhaps the most exciting
advaflcemeflts in the explora-
tion of the huma!' brain have
corne from new geneic engi-
neering techniques which
enable scieiiti sts to examine,
and perhaps somieday repair,
the genles that contribule to
brain disorders. Like ail
humnaf tissue, braini celIs-
or neurofis - function
accordiflg 10 instructions
issued by genes lodged in the
nucleus of every nerve coul.
Using advanlced genetic engi-
neering techniques, scienlists
car, now extract sarnples of
the gene-bearing substance,
deoxyriboflucleic acid (DNA),
fromn a coil and replicate indi-

-1-1 -ý. f nrp isolated.

This new biotechnology hasrevealed that many neurologi-
cal diseases and mental ilI-
nesses may be the result f
inherited ctiaracteristics. At
the forefront f this rapidly
growing field f research are
Canadians who have made
key discoveries ti the study
of Huntington's and AIz-
heimer's diseases, multiple
sclerosis, Down's syndrome
and schizophrenia.
One of the most dramatic
demonstrations f the poten-
tial value f the new tech-
niques took place in 1983.
James Gusella, a Canadian
neuroscintist working at
Boston' s Massachusetts
General Hospital, decided to
try 10 isolate the gene respon-
sible for the debilitating
Huntingtoni's disease - an
inherited degenerative brain
disorder leading 10 involun-
tary movement f limbs,
severe mental impairment and
personality change.
From blood samples f a
7 OD-member extended fam-
ily with a history f Hunting-
ton's disease, Gusellas teamn
was able toi identify the site
f the Huntington's gene in

the DNA chain. Gusella, who
studied biology at the univer-
sities f Ottawa and Toronto,
is now working 10 track the
gene itself. When foundc, it is
expected to yield knowledge
that could lead to improved
trealment and even preven-
lion f Huntington's. In the
meantime, scienlisîs at three
North Amorican hospitals,
including UBC's Heallh
Science Centre, are using
this information to determine
whelher adults or fetuses are
carrying the Hunlington's
gene.


