


.SEEING' THE BRAIN

3-D ComputenzedMaps
Would Sp.ed Brain Research
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ncsscs, thc unclcrpir.rnings o[ hutrran
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othcr t l .r ings. But rcscarchcrs tn' ing

to unlock thc mvstcries of thc mincl
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To hclp thcse inVcst ig i r tors achicvc

bcttcr  v isual izat ior t  o[  currcnt  ktron l -

cclgc about thc brain.  an Inst i tutc ol '

Mccl ic inc conrrni t tcc has rccorn-

rncnclccl that conrl ' rutcr tcchnologv bc

harncssccl to put thc vitr ir t t ts picccs ol

nctrrt lscicncc inf irrrnatr0rr togcthcr

int t l  a cornprchcnsivc three-cl i t t tcn-

sional  rnap ol  thc brain artc l  i ts  f  unc-
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l- ikuring brain rcscarchcrs to survc\ '-

ors.  thc conrnr i t tcc notccl  that  'a s inglc

srlrvc\ '()r u'ho charts a f- iclcl  cantrot

hope to rnap a cont incnt u i thr lut  a

coorcl inatcd plan involv ing othcr
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horv thcir f indings f i t  into "the big

pictu rc.  "
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fol lou' ing sccnario nright unfold in the

frr turc:  An invcst igat()r  uscs r t tagnct ic

rcs()nancc irnaging l() g,cncratc pic-

tures of thc clveral l  brain structure clf  a

pat icnt  s i th a ccrtai l t  br i r in discasc.
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vc: t igrr t t l r  c l is t t lvcrs 1111t l rne port iot t

o{  the brain is str ik ingl l '  snral lcr  in pa-

ticnts u'ith this cliscasc.
The rt 'scarchcr tlrcrr pltrgs itrto a ttt ltp

that highlights thc t1'1.rcs of br;rin cclls
found in the abnornral arca. \ 'enturing

into a diffcrcnt databasc. hc or she

uscs the cornputcr to discovcr',vhich

o[ the morc than 100 pclssible chcmi-

cal signals (neurotransmitters) these

cell ty'pcs use .
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Zooming in further. the rcseirrchcr

uses the c()r'nputer to scirn for ir-r[or-

rnatiorr on thc kn()$,n functions oI
thosc neumtrirnsrnittcrs ancl u'hcthcr

abnormal conccntrations of any o[

them irre ticd to thc bchavioral pnrb-

lerns obsen'ed in the patient. The data

the computer rcveals makc the inves-

tigartor suspicious of a particular ner,r-

rotranslnittcr we shall call in this
fictit ious casc "Substancc X." Thc in-
vcstigator thcn uscs the conrputcr to
sce if thc structurc oI Sr-rbstancc X

nl i r rchcs that of  anl  o[  thc protc ins
gcncratcd b1' thc gcncs particularl) '

previrlcnt rhlt)ng patients with thc

discasc undcr invcstig,i l t ion. A closc

but not idcntical match rnight indi-

catc that a dcfectivc forrn oI Substancc
X fosters that disease.

With such a remarkablc abil it l '  to

travcl quickll ' from the small- to thc
large-scale landscape of the brain,

ncurtlscientists wil l bc bettcr

cquippcd to see patterns that ma)'

clue thern in to the causes of nrcntal

i l lnesses. addictive disordcrs, and

othcr neurological abnorrnalit ies.
The computerized displal ' of in[or-

tnation in map form as opposed to
data tables. in addition. should fur-

ther aid researchers trf ing to navigatc

the brain. Studies show that the hu-

man e)'c rnore readil l '  rccognizcs pat-

terns in a picture than in a display'of
numbers, the committee noted. In

othcr words, one picturc sa)'s morc

thirn a thousand nurnbers. A three-
dirncnsional brain rnap, conscqucntll:
should allow rescarchcrs to "see the
unsccn" and "capturc the discovcrable

architecture of the brain," the commit-

tee wrote.

The computer system won't be able
to l lenerate a picture o[ all of the infor-
mation in its databases. But what can't

be graphically presented will be key,ed
into the overall map of brain anatom;'

so that an investigator could see what

is known about a specific area of the

brain b1' rnerell '  directing the com-
puter to that spot on the brain map.

C ommuni c ati ons Nefidork

"ln science. the communication o[

data and ideas is as important to the
growth of knowledge as the data

themselves," the committee observed.
A key component o[ the computer

s)'stem the committee proposes,

Magnetic resonolnce images of the

brains of 44-year-old identical twins
show enlarged cerebral vantricles of

the schiTophrenic twin (right).

consequently, wil l be an electronic
nctwork that allows neuroscientists

lrom all over the world to communi-
cate their research methods. ideas. or

findings to each other in a matter of

mlnutes.
This network should speed up the

pace of brain research because cur-

rently it takes several months before

investigators' methods and findings

are delivered to each other vra con-

ventional scientif ic publications.

The computer system also could in-

clude directories oI neuroscientists

who are involved in specific areas of

research, as well as smaller specialized
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databases for investigators exploring

the same area of research or using the

same t)?e of research tool, such as
positron emission tomography.

Pilot Proj ects Recommended

Money and manpower are needed to

move the proposed computer system

from the realm of possibility to the

realm of reality. Current computer

technology can furnish most of the

hardware and software needed to

bring the system to life. A pioneering

group of neuroscientists and com-

puter scientists will have to work to-

gether, however, to develop a means

for standardizing the many tJpes o[

data generated by researchers and for

translating the data into a form that

can be easily accessed by others via a

computer network.
To move toward the objective of an

integrated set of databases, the com-

mittee recommended the establish-

ment of pilot projects or consortia to

address these issues and develop the

long-range planning for the second
phase of the initiative. In this phase,

mapping the anatomy, chemistry and
functions of the brains of humans,
monkeys, and rats would be a primary

undertaking. Monkey and rat brains
will be included because much neuro-

science research is done on the brains

of these animals. which model the

human brain. The IOM committee

urged the Brain Mapping Initiative to

maintain close ties with ongoing gene

mapping and protein sequencing e[-

lorts, including the Human Genone

Project.

Projecteil Funiling

The committee projected that the

Brain Mapping Initiative could begin

with a budget o[about $10 mill ion

annually - less than one percent o[

the entire U.S. neuroscience research

budget. Funding could come from

such federal sources as the National

Institutes of Health, the National Sci-

ence Foundation and the Alcohol,

Drug Abuse, and Mental Health Ad-

ministration.
But in these lean times, brain re-

searchers have to scramble for scarce

fundsjust to keep generating data, let

alone to see those data entered into a

computer system such as the one

proposed. Recognizing this, the com-

mittee wrote: "IAl Brain Mapping Ini-

tiative, by enhancing the process o[

discovery and the communication oI

new insights in neuroscience, can help

to maximize the benefits gained from

the present investment oI national

resources."
Noting the enormous financial and

emotional toll of brain disorders, the

committee added, "lt is now time to fit

the millions of pieces o[ the puzzle

into place and bring neuroscience to a

point at which it can begin to alter the

course of many diseases and

disabil it ies."

- Margie Patlah

The author is afree-Iance sciencc writer in

Philadclphia.

Maze of the Mind
Researchers attempting to chart the

landscape o[ the brain are faced with

a daunting task. The brain houses

more than 100 billion nerve cells
(neurons) that come in at least 100

different varieties. To communicate
with each other, a tlpical neuron

puts out about 1,000 thread-like

structures that connect it to other
neurons. One hundred different

chemical signals can be released in

this web at a rate of 1,000 a second.

"The challenge Iof brain mappingl

is to assemble a multimillion-piece,

three-dimensional puzzle," wrote the

Institute of Medicine Committee on

a National Neural Circuitry Data-

base. "ln addition, the puzzle that

represents the brain must depict

more than simply a structure. It must

integrate structure with function,

[unction with chemistry, and chemis-

try with genetic mechanisms."

-  M.P

NeusReport


