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abortion rate was 16 percent. This rate dou-
bled, though, when the condition was likely
to cause some form of mental dysfunction,
such as cognitive impairment.

This emphasis on cognitive abilities also
seems to hold when decisions are made
about Down syndrome. That condition
invariably involves, among other traits,
mental disability. While the statistics are
not wholly reliable, physicians in reproduc-
tive medicine estimate that when prenatal
tests show that a fetus will develop Down
syndrome, about 80 percent of women de-
cide to terminate their pregnancies, Such

decisions have become embroiled in abor-
tion politics in recent years, as legislators
in states such as Ohio have introduced bills
that would ban abortions if Down Syn-
drome is the reason.

The issues connected with prenatal ge-
netic testing, embryo testing, and abortion
are complicated and contentious. Advocates
on one side of the debate sometimes find
themselves behaving at odds with it when
their own circumstances force them to make
a decision, When an issue becomes personal,
abstract ideological commitments are fre-
quently discarded.

Huntington’s Disease: Deadly Disorder, Personal Dilemmas |

Huntington's diseose (HD) Is 0 poriculory cruel and
frightening genetic disorder. it has no effective treal-
ment ond is invariobly fotol. Furthesmore, each child of
on oflocted parent hos a 50 percent chance of develop-
Ing the diseass.

Howmnmnsommumenm
oges of ihirty-five and foety-five in men and women
who have shown no previcus symptoms. The signs of
its onsel may be quite sublle—o cerfain clumsiness
inpeﬂmningsmdlhsb.osﬂgmslumoohpeech.
o few lociol twitches. But the disease is progressive.
Over fime. the small changes develop inlo devas-
toting physicol and mental impairments. Walking
mmhmommw.mmeoowmmm
wild grimoces, the hands repeatedly clench ond
telax, and the whole body writhes with involuntary
muscle spasms. The patient becomes disorented.
volotile, and impulsive, and eventuolly loses the
pamotspud\.oeoﬁlmvocwrm«mmy
yeors affer the onset of symploms. Usuolly. 11 resulls
from massive infection and malnutrition—os the
disease progresses, the patient loses the obility fo
swollow normolly.

In the United Stotes. ot any given fime, some 30,000
people are Ihing with on HD diognosis, and 63 many os

150,000 more hove the gone responsible for . The
incidence of the disease is only one in ten thousand. but
for he child of someane with the diseose, he chonces of
having It ore one in fwo.

Gene Identified

The gene ossccioted with Huntinglon's disease wos
identified In 1993 ofter ten yeors of intensive reseosch
cartied out in six loborataries in the United Siotes,
Englond, ond Wales. Follawing clues pravided by
genelic murkers, scientists finolly locatad the gene
near the tip of chromosome 4, When the ressarch-
mqummod"wnuchoidesmﬂhgupthcgm
they discoverad o mutotion inown os o Minucleobide
repeat. In healthy individuals, the nucleofides CAG are
repedted eleven 10 thirty-four times, whereas in indi-
viduals with HD, Ihe repatitions typically ronge from
thirty-seven to eighty-six. Some evidence sugQests
Mmtmmo(mmmsamesmm
eorller onsed,

When fhe HD gene wos identitied, it was expected
1hot this would speed the development of eflective
Irealrnants foc the disease. This hos not occurred. in
ponmmmedmismolmm'sm&
st not fully understood. Furthermare, the HD gene



waos expected 1o be found functioning oaly in the
brain, but in foct rodiooctive 1agging has shown thot
the gane operotes in virtually every lissue of the body,
including the colon, liver. pancreas, ond lestes. The
prodein thot the gene codes for is believed 10 be
ivolved in nerve cell development and function, so
It has its most devostoting impoct on ihe brain.

Bofore the HD gene wos identified or o morkes for it
discovered, the dsease wos known 1o ba fronsmilted
from generation fo generation in e sor of hereditory
pattem indicoting ot If is coused by o single gene.
However, becouse the disease makes its appearance
relotively lode in life, on unsuspecting coeries moy olready
have pessed on the gens 10 a child before showing any
sign of the disease, In the absence of o genetic test to
detect the gene, The individual could not know whether
he of $he was a corne.

In 1983, 0 mojor step foword the development of
such o tes! was announced by Jomes F. Gusello and
his group ot Massachusetts Generol Hospital. The
teom did not locate the gene dsell, byt discovered o
“genetic morker™ indicoting its presence. They begon
by studying the DNA taken from members of o loige
American family with o history of Huntingfon’s disease,
men employed recombinant DNA techniques 10 ot
templ %0 locale DNA segments thot might be associ-
ated with the HD gane.

The Yechnigues involved using peofeing known as
rastrichion enzymes. A parficular enzyme, when mbed
with o single strand of DNA, cuts the strand of specific ko-
cations known as recognition sifes. Afser the DNA strand
has been cul up by resinction enzymes, short sechions
of rodiooctive, single-sttonded DNA are odded to serve
05 probes. The probes bind 1o porticutor segments of the
DA Becouse the probes ore radioociive, the segments
10 which they ore atsached con be identified, The varous
hogments of DNA produced by tha restriction enzymes
ond identified by protes form o potsem that s typecol of
specific individuals. Thus, 1 the pottem of someone who
does nat have the diseose Is compared with the pol-
sorm of o fomily member who does, 1he frogments Mot
nclude the toully gene can be idantified, even when 1he
gene ifseft is unknown. The poflem serves os a morker
for the presence of the gene. ond Guselio’s group found
such o markes,
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The group foced the probiem of finding o morker con-
sislenily inherited by those with Huntington's Giseasa but
not by those free of the disease. This meont identifying
pernons as many 05 elght hurxdred morkies ond deler-
mining wheiher one could serve os the markes for the HD
gene, Afler hwedve otfernpls, The teom ideniied o good
candidate marker, found in ofl memders of the family
hey were studying. Those with the disease hod the sama
foem of the marker, while ihose free of the dsease hod
some ofher form.

Guselia and other reseurchers were supporfed in
{hest woek by the Hereditory Disease Foundation. The
organization was founded by Milton Wexler ofter his
wite wos diagnosed with Huntington's. Wexier hoped
a freatment for the diseose could be found at might
benetit his doughters, Noncy and Alice, who stoad
o 50 percent chonce of daveloping the disease.
Noncy Wexder soon became on oclive participont in
research octivilies almed af discovering o genetic
morkes for HD.

In collaboration with the Hereddory Disease
Foundotion, plans weee made 1o 1est Gusella’s
condigate morker in g lorge popubation. It wos known
that o lorge fomily with o high mcidence of HO lived
along the shores of Lake Marocoibo in Venezuelo,
Noncy Wedler led o team fo this remole locolion
10 collect o family history and 1o obloin blood ond
skin somples for onolysis. The Venezuelon fomily
inchuded some 100 people with the disease ond
1,100 childran with the risk of developing It, Anolysis
of the somples showed tha! 1hose with the disease
olso corried the same form of the morker o thesr
Americon counterports, Subsequent work by Susan
Noylotr and othets indicoled 1ho! the marker was on
chromosome 4.

Genetic Test Available

Once the location of the gene for Huntington’s disecse
wos known, o genehic 1est for Its presence was quickly
developed. The availobility of the tes!, howsver. roises
0 number of serous elhvcol ond social issues. A study
conducted in Woales revooied that more than hall of
those whose porents or relatives were offlicted by
Huntington's would nof wont fo be lested for the HD
gene. Considering that the disease connot be effectively
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reated and is invariobly fatal, tis is not o porticusarly
Surprising result,

Nancy Wexler told o reporter that she ond her sistes
hod assumed that once o test far the HD gene wos
avoiloble, they wouki both loke i, However, when they
me! with thesr father to work out the detoils for o test
based on the genelic market, ha asked, “What ore
we doing here? Are we sure we want 1o do this?” The
sisters, Noncy recalied, “hod o visceral undersianding
tho! either one of us coutd get bod news ond thot it
would certainly destroy my fother.”

One argument for of-nsk individucts gatting tested
for the HD gene is based on their obligafions Yo others.
Now thot o test is widely available, is it Solr 10 con-
templole monioge or childrearing wiihout finding ol
whelher one Is a corrier of the HD gene ond inform:
ing othess of the resuit? One moy be willing to loke
the chance that one’s offspring will have HO. But the
remendous burden the disease placas on the entire
family of thosa offlicted suggests that gelting lested
for the condition may ba morally nacessary for the
soke of others. Should a potentiol correr of the gene
impose on his or her fomily the 1isk of having o chid
who will inherit the gene? Should such o risk be im-
posed on the child?

Prenatal Testing
and Embryo Screening
The HD test now in use con olse be employed in
conjunction with omniccentesis 1o determine whether
o developing fetus camies the relevont mutotion. This
loct raises probloms for polential parents. A child
born with the HD gene will ingvitably develop the
gisease bul moy not do so for fheee, four, or even
five or moee decodes. Does ihal deloy make obortion
less justilioble in the event of 0 positive test? But
if prospective pacents aren’t prepared fo seek on
abortion, why odmanister the tes! in the first ploce?
Finally, is 1he foct that the fetus con be expacted fo
develop into on odult who will eventunlly suocumb
1o the disecse reason enough 1o moke on abortion
mocotly cbligotory?

One olamofive for prospective porents who have
reason 10 feor thal they corry the HD gene is lo make
use of the techniques of osssied reproduction. Once

embryos have been produoed by omifecial INsemiINoion
from the parents’ donoled ova ond spem, the embryos
con be tested fo the HD gene. Only embryos wilhout the
pane con then be transferned 10 the woman’s ulerus foe
implonioion.

Personal Risks

The advent of ¢ standord, inexpensive best tor the HD
gene roises various other persanal and sacil issues.
For exomple, insuronce companies may refuse 10
provide life or long-derm cace insurance 1o indhviduols
whose relofives hove Hunfinglon's disedse. unless
they prove thot they are not carmers of 1he gene, (The
Genetic Information Nondiscriminotion Act end the
Affordable Care Act do not forbid such specidlized
insurers from using genslic information in undenwrit-
Ing policies.y Adoption agencies have requesied that
infants up for odoption be tested 10 Gssure prospec-
tive porents thot the children are not of risk for HD. As
Noncy Wexler pul the point, “In our cullure, peopie
ossume thot tnowledge Is alwoys good. . . . But our
axpenence with Huntingdon's has shown that some
things moy be better left unknown *

informing someaoné that he or she cormios the gene
con ofso be devostating. bolh o the person and 10 1he
persen's fomily. Evidence indicotes that the suicide
role omong tose with HD is as much as fen times the
rate in the generol populofion. One study lound thal
out of 4,527 potients who tested posifive for the HD
gene ot major medical centers, 5 lled thamselves, 21
offempted suicide, and 18 were hospitalized for psychi-
olric reasons. Thus, the mera oct of convaying the in-
formation that someane will lafer develop HD con itselt
constitute o theeat 1o Me. Nancy Wexler has refused to
disclose publicly whether she hos been lested for the
HO gene. *I don’t wont 10 influance anyone’s decision,”
she soys.

Envoi

In an idecl workd, on effective meons of preventing the on-
sat of Huntinglon's diseose of reating ¥ effectively would
be ovalloble. Then tie morod, sockil, ond personal issues
ossocioled with o genetic test for it would disappeor with-
out hoving 10 be resolved. Regretiobly, thot woeld still lies
in ihe future



