'ﬁmiarly ‘valuable in rural medicine
‘dnd in-eases in which treatment will
‘beénefit from-periodic:checking.”

Hnmasad?roblms

b (’Iare Executives. “This will be par-
i

search will have advanced sub-~
stan;xally by 2010. But the ad-

Wﬂl he. able to pinpoint. the
spot for the majority

enses using “gene  probes”—short
- stretches of DNA that attach to. spe-
cxﬁc defective genes.
- At -‘the moment. sc;enttsts can an-
je-the DNA of a fetus only a few
old and -determin

: echnology and applied - re-.

miﬂle'ﬁted human .dis~_

bryo. Eventually governments will

decide that such morally and ethical- .
ly loaded issues cannot be'left to "

“free-market” ' negotiations. . Too
‘much is at stake to allow human re-
’ productmn to be dehumanized, as it
‘has. been in. the. 1980s, by whackos, -

cranks and publicity-seekers.,
Advances in genetics will only be -
exceeded by new insights into the
brain. Computer-assisted devices will -
enable neuroscientists to display in -
real time brain activity patterns cor-
responding to specific ‘mental stafes.
Everythmg from daydréaming to
computational ‘analysis will ‘be- cor-"
related. with measures of giucosq,

-oxygen and. blood flow. Magnetoen

" pﬁy—-ﬁnedeﬁectlmofthe

 magnetic field produced by electrical

e wngtgm £ o vcurrent within' the hmxr—-wdl make -
ghal-

Cduiteagiin’ anlons  solage- |mnayin

poss;ble to stu&y patterns of com-’

: mmm‘uwm- ,‘
'bram), thereby avoiding the intolér--

able and sometimes irreversible side

“effects which can result from taking.

potent brain-altering drugs by mouth, .
Expect that tréatments will become . .

‘more reliable a8 such ilnesses ‘as.

“sdnzophrema and “mudtiple ‘Sclero- -
sis™ become better understood not as .
monolithic entities but as clusters’ o£
ilinesses, ‘each of which may require a. -
different treatment. The stimulus for
these advances is fikely to eon\e sot .
just fromi neuroscientists but from.
computer specialists who'alréady are .
modelmg important aspects. of hram~ .
_function. Fer instance,

groups, not single neurons, are prew
ently becoming the prime .candidate,,

v

for the. much sought-after “fundamen- ;.

tal unit of brain Grganization.” Such.
_neuronal groups are thought ‘to be:,

only ‘about 0 micrometérs wide, 1005}




-or elevated choles- il
of ‘diés of a heart attack. At~ Pappl
presént, ¢dn ogly specu- i
iateaboutwﬁmhpaﬁentswmscﬁer..,__x

“/those consequences. With the devel- - ;
i opment of additional gene probes it = |
‘wmtaecompossxhiewtranshte«i" stréagthening memary

- and impeding senility. Manydmgswm

“susceptibility” and "propenaxt
_into actuarial-formulas.

| bases that make up the
{ A comprising the human gene.
By the year 2000 this task should be
completed at a cost of about $3 bil-
_lion, But what is to be done with the

{| will be predicted for which preven-

sure, By itself, that may or may not
lead to severe health consequences.
Should the.doctor tell the parents?
Few parents would elect to abort a

with a “consumer” orientation (“Why

settle for 'a defective " product?”)
“might think otherwise.

‘Even meore ethically ambiguous will

\ mo-ﬂdm gdlie pre-embryonic pe--
Mﬂniustmgweeksafterﬁxé hu-

f disorders would be ‘re-

1 F’L‘
wwm’

‘\

Such dxagnosxs could assure at-risk

couples that a genetically hormal egg
& be implanted, greatly reducing
b risk of an impaired child ‘without

-egg is never implanted, never grows
 ta the-embryonic stage -and, there-

‘ T"—'*'-’E.‘“‘

the limits of parental choice? Forget
| -abegt “defects.” What should the ob-

| -instance, prefers a boy over a girl?

izing issues will be decided

1 whmh will certify institutions and
docm _working with pre-unpianta-
mn eggs, ] Last year the British gov-

;For several years, compames in

the United States, Japan and Britain -
have been engaged in a race to map. -
. mxee-bmion-umt sequence of -

- information? In many cases, ililnesses -
" tative measures or treatments won't'-

be available. Or suppose a fetus in- .
heritsa tendency to high blood pres-

fetus at risk far hypertension; others .

‘be fetal ma@ﬂam-—now experi-

man egg .is fertilized. Since the egg’

.bemmmahcedmawjtmedlsh l
@ tOre( metabolic -
‘homent; and only those
S 'Orthe pre-em-_‘ |

7yzlﬁll.0viik that new .~
v et %‘W

be delﬁm’ed in novel £¢rms. inhaled or °
e Lo huse-dlgllwc
tile” systems, in concert-:
with thp oW cucadm

elsvarymdetyatmntnmof
the day, thanks.to brain-regulated
variations in “blood constituents. ‘A -
“pulsatile” system will make it possible -
to provide the maximum amount ef
T e i dral.
‘more exciting
benewpam—lnl!egsmd’tranquzem
whidldbtlwirm; vithout producing
“euphoria or addictiont. (One such tran-
quilizér, BuSpar; went on the market
last year.) These drugs will be-harder
tosyndmzebutshouldbemplaceby
2010 since neuroscientists -have

themalptospecxﬁcareasofthe

tmypoﬂhmoftﬁebtamoffe&us&
into adult brains—will provide treat-.
- mentsif not functional “cures” for pex-.
- sons - afficted -with "brain- -diseases- -
marked by deficiencies in spacific neu-

“fotransmitters. This has alréady been. -

“accomplished in 1987 with patients .
auffering from Parkinson’s Diseage; a .
--tlegenerative nervous system illness-
markedbyadeﬁaencyofﬁ:emm‘o-

“transmitter

dopamine; "
Finally, don’ta(pectamfercaw
-:cer(a huge chunk of-the -cancer:re--

.search budget will . be shunted into.
- ADS research-in the early 1990s).or -

for heart disease, diabetes and hyper-

-tension. There are-simply-too many
“interrelated contributing variables .
" (diet, lmredsty,smoiunganddmkmg
-~ pattefns, exercise and so on). But '
- there will likely be better and mote

reliable artificial organs, making eco-
nomic barriers less determinative of

Jlearned more about the brain’s plea- . who will live and who will die. :
“stire_ centers and their role in addic-, Al in all, ekpect, that medicine in
nonmthepastﬁveywsxhanmthe ‘theyeatzﬂmmllbmgtechmlom
_ previous 30, Moreover, it should be  innovations that may out-pace our::
possible to deliver neaded neuroche- - “abilities. io. devise. sensible, fair and .
micals and driigs via indwelling canti- ~ ethical uses for them. One thing is
las (tube-like extensions leading from  certain: Morewﬂlberequ:rédfrmpall

ofusthansnmpiya “gee whiz.*

Termlnal COIIdlthIlS

OMEUT ER-ASSISTED devxces should be available hy i |
_ 2010 that will enable certain paralyzed patients towalk.
Thaywﬂlwmkbyamnmter«immaydomdwr

5 70

’could reveal, for ex-
of an extra chro- -
21 assocaated with Down’s

"mherﬁmhmswmdepeadupontheablhtyofne\mscxennstsand
‘_vemmspemutqemnectelectronicsystemtothebmnand R

ﬁmlving abortion. The. defective. .

.fore——some = would  hold—never -
. M independent existence and
' od. But even granting this - |
¢ arguable -point, what. will be".
-8ay to the couple who, for
-Jt's Jikely. that by the year 2000

Statitory Licensing Authority -

e, first sten. propgs-

mandﬁwcahgnter

mmmta&mkemstantmeouoonecﬁonsform%mter-

2

coupled with holograms (laser-assisted imaging de-

: Comwters.

- vices), and CT and MRI scans will provide 3D ifnages of the human .
body well before the year 2010. Instead of looking at the braina " |. °
.- glicé at a time, asmeonumnnm,itwﬂbepombletopeerdeep
_ into the brain and even peek around mare superficial areas in order

to see.parts that lie deep within, Areas that block the view or are
otherwise irrelevant can bé removed via computer instructions.

‘Obscure and usually inaccessible areas will stand out with amazing ~
- -clarity. By means of the computer-laser hookup, surgeons will be = |
. able to carry out.practice twns'l‘l;eywmmtmducemnova-
ﬁousatwﬂ,takemks,u'ywtnovdappmacmmtosee‘hmv
:lhmgswxﬂmout”—proeedmesthatwmldbeunﬂm‘abiema
“live
.. Inthe areas.of plastic and reconstructive surgery, new computer.
nmgmgdevneeswﬂlbepamctﬂaﬂyuseﬁd At the moment it is-dif- -
- ficult for evep the most skilled surgeon te know in ‘advance exactly. -.. -
how his or her patients will Jook after an extensive reconstructive - -

operation. But with the new videe equipment, it should be possible

dm e o mctlact ,land af Hekin baeee LA welll Banls afbae tha Anewan

in the muscles of the back and legs. On casi ' -

will generate a motor sequence. corresponding. " }*
to the muscle- activity which takes place in normal walking, Infor- - . |-
.. mation will then be relayed back from the legs at speeds exceeding,
- a million times normal nerve conduction times. This will enable the

4. el
N a1

for hearing, vision and . |-

'




