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—Abstract—
Huntington’s disease is an autosomal i inherited
disease, which is ized by choreic and ive dementia.

A definite diagnosis of Huntington’s disease cannot be made by clinical infor-
mations alone. Pathologic or genetic studies are necessary to exclude other neu-
rodegenerative diseases which may present with familial dementia, dystonia,
and chorea. We report a 40 year-old male patient with Huntington’s disease
confirmed by pathologic and genetic studies, His daughter who had rigidity,
dystonia, i and ive cognitive decline had abnor-
mal CAG trinucleotde repeat. on the short arm of chromosome 4. These find-
ings confirmed that the korean patient with Huntington's disease has same
genetic abnormalities with the western and other oriental patients with
Huntington’s disease.
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PN B e FAAH $He FARE FF
ABA HYY dgor Juisk fYPcide FEE
ol A7 10292 4-1099 RAes geiA g, o]
Aol o8 Al FEA $498F (choreoa-
thetoid movement)3+ 12 2 AA A7t 42
o 30-40thel et FAe] vehd § HE
15-209%F QEack, g et ParelA v)ga
(caudate nucleus), Z7H4 (putamen), F#a
(globus pallidus)el] 4139 24 (neuronal loss)
3t A% 2% (gliosis) & Wolw Thkgh Ame o
97 $1%e] Badoh(Vonsattel 5, 1985). 22
ol 44 A wetels CAG trinucleotide &
F wzel WYEH ol A7le Zeol weigen
235 CAG < (repeat number of CAG)7H ¥4
A7)k AR Beie] hrhs Aol WA The
Huntington’s disease collaboratory research
group, 1993).

AFAA FhANE LPEA o2 FHHE 4
7hE3} 7158 o] glo] AMA (sporadic) o2 WY
299 fA7k masA (el F, 1986 9 F,
1989; ©| %, 1988; B %, 1988; ¥ %, 1994),
o BAGNN Avle PEFE He] YyHeRe
AU B& AT 5 dAet vhe fA A
3 fAets me geeae 4d o] offolx]
2| eggkek.

AL d¥Ho AREN Yol A49hn f
Aga A 3 RioR WRER Yol &19 40
A A @At 449 (Juvenile form) dHE
A Wl e dP2AE B 1748 FolM £
AR AR ARH B ARG B 2
3} g7 Hashe wlelt),

o &Rt ol ey
(1) chat xt

41 Fig. 1. I-1)

A0 WA AR A W) EEE
WA, S B 4d HNE &3 Ul ¥4
o %] U] Adien, WY 39 A

EFY £F 2 RPPAt QAR 15U AL
€ & Adrk Y R Ho) 29 & Yoy
B de] gl AREE A& 2 AoleA) 7] A
Aok @2k U9 719 ArE g A 3
A& Bgov AAWEe Afch W 2-3d A%
B W7 A HA gm A&2e] gola JAAE
¥ A WA Wl e AR ws 25
2} Z7}(frequency) St Hiz(urgency) 7t AR
Shtell 3-48] Bie] o}zhs (nocturia) /b AT
ZHEES 1TAE 2(Fig 1 IV-2)o] 13A74%H
Agshe 5Nt BAAAA et Ao
2 3, 1949 ckE(Fig. 1 IV-)& S8 3
e 9. 8ae ohiA (Fig. 1. 1-3)& 384
o Ao Apge) 2obA (Fig. 1. T-1)&
At QA€ @A RHer] B oA (Fig. 1.
T-2)% 2047 6.2541% 3 AANATh kAol 384
B 484 (Fig. 1. 1-2)3 29 154 (Fig. 1.
IV-3), 134 (Fig. 1. IV-48 ¥ olge =5 3
otk A& 1EE BF Fo| WEE 712 A
FE QAT Y A GG QA Al
G A QAR WY FEFo gRon A7
o] AbAle] 2935 Veht wuR ballisticst &
TE RJG. IF AAele FEFO) vad s
A et %€ #iAs Wl nele ¥
EZ] AT el FEFe] Qo] HE A&7
o2 WY 4+ goirh BaA 88 ge Win
e FUA FEE WA Wz vEADEN Bt
AP nFoz WYY BYFAE F@} Bo
EZo] A&HAUT FTEF AW F9 FAE
F(horizontal pursuit movement)A] A¢ @&
4 824 (saccadic catch-up) & BHR 53 FAIE
% (vertical pursuit movement)A] A2 3
oot PEEe AVAYG. 9 SEYE
% (horizontal saccadic movement)& 487 A]
@se} dhn A% Ade] Utk FA dEE
% (vertical saccadic movement) & 4 3 s
EEA Y ARE BTk FF AT (nystag-
mus) & AT Fe} BPLAE P golick. <k
e 28 Paelin i P Polgrk
Ao} ASkE giich 2L Aoln AuAE
ATk, 2E (muscle tone) & ¥ BA o)
A 7kl Aot FE Al E Felleh
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AR wke e s sith Hha
7] AR PRl vERA] @sit &M 7% 3
At A o] £71%-32 A (finger to nose
test) b F&HEAYEF (rapid-alternating
movement) & FEF W] &3 YriE 5 ¢
Aok AT T PR DAL TE A YobE L
& 9T PAF W] F-grHE 2EE W
t}. Foot tapping % finger tapping& ¥4
F HE A% W g e A A

"

«©

ABE ¥ 2T D3RP FFE) M4 27
= 92 0lge) 9% 270 ARcHFg. 2. F
4 248717 (seanning electron microscope) &
o83t U2 W) EWAMN #FHY P (acan-
thoeyte) & #1812 A5 AAHslit lamp exami-
nation) 914 Kayser-Fleisher ring& #isix)
2347 Dentatorubropaliidoluysian atrophy
(DRPLA)OI e §rla AATN 128 4494 &
Q2] CAG ¥ Se 4 Wl S3ch A9

5obobo4

5 1
#2475 | 3R
é 2049 AL 3gd9 AgBez A% I
1

O mate 41 (969 Ab3) 3841 ]
W affected male I 2
Q female
@ affected female
/ died 194 174 154 134 ¥
7 unknown cause of death 1 2 3 4

Fig. 1. Pedigree of the Huntington’s disease family

Fig. 2 An axial image of the
brain computerized tomog-
raphy scan of Patient 1
shows mild atrophy of the
bilateral caudate nuclei
atrophy and subsequent
dilatation of the anterior
horn of lateral ventricles.



A gel RE FAA AN 48 GAA Do
CAG wHge] 3ol B8N A4 Z7He d9az
(allele) 5 1 QA7 Aol AU o)
<192 84 (heterozygote) 9& & F S1%THFig.
3). ol Avh T4 BS AAABA AZlA A
F 32 vx Mo Qe ¥ase] FAEY
o 99 Amdghd, @A P4 Q9 FH
7ML F @y 590 APeR APin ¥EE
AeSAn.

a2 &2 1)

o) MF SR ez AFRGL W FF O
T d3AAT U FAE 1,000gmelst
L 2¥E 175gmelen HETA o T
< W7k 5,724 4] HEA 8-9ueh Zobx
B9 A58 AAsgn. AF9S FEGd A5
“{leptomeninges) ¢FOE te] HF7} B
g g 7AYo F973313 (arterios-
clerosis) & #3574 @gkeh. AT (prefrontal
cortex) 3 F£5o] FFES] o] (cerebral
gyrus) f%el B2 FAFY (postfrontal
lobe)# FHGel Zx=e] AFo] siATHFig. 4).
oy dbpe] BEARAN 2 9o Az 5
=9 o] AdT FF UL 4mm FE9
FAZ v g kA SIa, A2 (rusty brown)
22 dgse} AAtFig. 5). 43 PHA= A2

ko

A% 93 YUk AE A3 (subthalamic
nuclei) ] ¥gE FAHA v} (hip-

25k

pocampus) £ =] HA%22e] ggon}, By

Fig. 3, PCR results of CAG expansion on chromo-
some 4q IT15 region of Patient 1 and 2 ©
lane 1,2,4 show normal homozygote allcles
of normal controls.; lane 3 is blank.; lane
5(Patient 1) shows expanded CAG repeat
allele and normal sized allele.; lane
6(Patient 2) shows more cxpanded CAG
repeat allele than Patient 1 and normal
sized allele. ; lane 7 is positive control for
Huntington’s disease of american family. ;
lane 8 is size marker(100, 200, 300 and
400bp from the bottom).

* EA : expanded allele; NA : normal allele

Fig. 4. Lateral view of the brain
of Patient 1 shows mod-
erate gyral atrophy in
the prefrontal and cccipi-
tal cortex.
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(amygdala) & BdeIth. 24 W) 58 ¥
She #EEA Qgkh 23 A GEeN o]
{cerebellar folia) 2 X’4%} (dentate nucleus)
& Aol Hte sPeRAN FH FNF
(substantia nigra)# 3] F¥H(locus coeruleus)
4 Az AR 2 FALS UL, AFIHE &
29 ke B2 g

Ao FAeN ARTY, FATE 2 $999
AAAN FEES] 049 243} 94T F (astro-
cytic gliosis)o] BAHR T, FFPelre &

AL AZY 243 PaFel duch wxAG
svleld Hggaste 2R Ysich =gas
Z7PIHAA 48 A2 24 R PPaFel FF
#9929 (Fig. 6; Fig. 7), 4% A=q 3
FES 4724 24 2 $RaFel A (Fig. 8).
Meynerte] 7143 (basal nucleus of Meynert)
< Aoz & fA93 A AL Aus
A BT 9 FNAL A2y 207349
oA @ £4°] BAIYoY Lewy bodyEs HolA
wstcFig. 9). wM el Ay ABLe M

Fig. 5, Coronal section of the
brain of Patient 1 shows
moderate dilatation of
the ventricles and severe
atrophy of the bilateral
caudate nuclei. Also,
there are moderate atro-
phy of the globus pal-
lidus and mild atrophy of
the putamen.

Fig. 6. Light microscopic exami-

nation of the caudate
(HE, x100)
shows severe gliosis and
nearly no neurons.

nucleus



2 A9 itk ol AdeE 5
@ Hog #2Y S+ Ak AolE SUg
£ Holx ggith & @RelM Bel £k R @
v 2202 Vonsattel 5(1985)°] A|gtg a8
A 3ol A739ARA SFF grade 39 AT
Aoz ARHYTH(Table 2).

B

& 2 (B2 12 &; Fig. 1. V-2
1TAE A4 @42 1347358 GraA 278
3 T 2 S ggith o RAYH AE IF

woeE WAl W1 27 A% ge 29
A¥EE LAYt QeARA 2 goz 2y
Ae FA UG B9 19 A¥HE 92 9F
& Aasle £ o453 Ayskinesia)o] 47
2, 2% 3% o) AN TR ¥ e
AATD B0 AR B AT 9 FAE
T Ao, £ FALEE deesol A
¥R $4 BEEEEe 2] Aol 9Qn
=2 R, §%3%4% (hypometria) & 8l
At 2 BEHEEL preEe Avl U

Fig. 7, Light microscopic exami-
% nation of the putamen
(H-E, x100) shows severe
gliosis and moderate to
severe neuronal loss.

Fig. 8, Light microscopic exami-
nation of the globus pal-
lidus (H-E, x100) shows
moderate gliosis and neu-
ronal loss.

— 730 —



= &7 AP (nystagmus) & oA gkn F
ko] diFeAE Pgelsleh. el 2L A%
olga e AnE Itk A Aske 8
ek BMAHglabella reflex)® Fgelglorh,
EHbE-E WA} (palmomental reflex) & FFlA
4oz vt EYN) R AAZ BE E
Sx A0 2d Jez donk, 2R e
AL FAFID MmA e FE2 WEABY
o AP WA Ale FEFS 2EA %
o FEE goz W 9 ASRM vigF I

& F0E 22079013 (dystonia) & BHL FHFe]
A 27 o Ae vekdeh A e 29 2 A
Ze BRIAT. IR BAY 2% Foie
gleni, Fuu 33 (cogwheel rigidity) & &
Aok &5 ZAIM gegenhaltene] AT &
715N Fe] FEVELYETL mHAY
FAAeIAY. &7tg-2 4} (finger to nose
test) oM HiEE FITA zhel Ade] glglert
#7014 (dysmetria) % £FAZE BolA| Wi
AR (tandem gait)A] w5 A1 EHAxE

Fig. 9. Light microscopic exami-
nation of the substantia
nigra (H-E, x100) shows
relatively well preserved
pigmented neurons and
no Lewy bodies.

Pig. 10, Axial brain image of
the T2-weighted mag-
netic resonance image of
Patient 2 shows severe
atrophy of the bilateral
caudate nuclei, and
dilatation of the anteri-
or horn of lateral ven-
ricles.



Btk ARANARE A 2 A6 2% 37
=9 gix, FAMR: 2HeIN. finger tap-
pingst foot tapping "i§- 233 ¥ F= 3
# #t28ch Minimental state examinationd
308 Dol 19522 Avje] WFe] Syt 9 9
A7l 3% AdelM H4d9 B33 IF e
A% #1%0] B29AS(Fig. 10). Dentatorubro-
pallidoluysian atrophy (DRPLA) <l e@ §34h

A4 128 944 @9e] CAG W8 5 3%
BFA SR APEH Bell A FAX APl
49 g4 @ge] CAG o] F4d via 274
F7hEl0} Qge] H2HND CAG ¥E 57} opA
< AAEnt f Be 2] SALA%H(Fig. 3).

@ FEEA A gy
22 ¥ 10m¥E A¥s 5mM EDTAZ

Table 1, Principal investigations for the differential diagnosis of Hunitington's disease

Investigation Changes in HD Value
blood film examination with ol exclude neurcecanthocylasis
eecton microscope  may suggest alcaholic encephalopathy
ercatinine kinsse normal exclude neuroecanthocytesis
nerve conduction studies normal can be abnormal in neumacanthocytasis
copper studies normal exclude neurolgical Wilsn's disease
skt lamp examination normal exclude nearobgical Wilsn's discase
thyrod funetion tests normal exclude thyrotorionsis
aati-nuclear factar normal exclude systemic lupus erythematosus
serolgical tests for syphilis normal exclude syphilis
brain CT scan Joss of caudate; general cortical atrophy I““'M‘@M',‘“h"’ pattems
neuropathology unlly mm&;;;::m el itingishe othe neurodegeneraive dsorders
DHA el detation of peific gene defct ‘may exclude other speeifc disorders
 CAG expansion in chromasome 4p : eg. DRPLA, Mackado-Joseph discase

Table 2. Neuropathological classification based on studies of the caudate, putamen, and globus pallidus

rper, 1991)

grade ‘macroscopic features

‘microscopic features

-
1

normal
normal

caudate atrophy
medial surface concave

caudate and putamen atrophic

‘medial surface straight

atrophy of caudate, putamen and internal
capsule medial surface concave

normal
some neuronal loss and astrocytosis in
caudate and putamen
neuronal loss and astrocytosis in
caudate, putamen
as above but globus pallidus shows
degenerative changes
severe neuranal loss and astrocytesis in caudate,
putamen and globus pallidus

* neurological signs and family history present berfore death
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28 Mgl Pob 37 Bagdd. 2ud 9
10miel nucleus preparation buffer (sucrose
102.7gm, 10mM Tris HCl (pH 7.5) 10ml,
5mM MgCl, 5ml, 1% triton x100 10ml, 3§
F2 ¥9§ IL2 23) Omig bkl Aedn
1083 $YAAT 1582 2,500rpme e 44¢
efstel 43902 W2 lysis buffer(5M NaCl
1.5ml, 0.5M EDTA (pH 8.0) 48ml, FH42
#3E 100ml2 ¥#) 5004¥ $AF 10%
SDS(sodium dodecyl sulfate) 125419 pro-
teinase K(10mg/m]) 5048 §] 45CelA 8412
“jFekant. chloroform phenol® ©1$¢ DNA
&% ¥¥ P ethanol® °18¢ DNA 34 ¥
e WA 249 DNAS 29tk polymerase
chain reaction(°13 PCR) $4¢ o188t} 37}
€ CAG W% Egthe ¥AUE FIAAT
10x Taq buffer (Perkin-Elmer) 2.5, 100M
ANTPs (Pharmacia) 0.24, Tag polymerase
gold (Perkin-Elmer) 0.54, 10pmol/4l primer
HD-1(5"-ATG-AAG-GCC-TTC-GAG-TCC-
CTC-AAG-TCC-3") 2.0d, 10pmol/dl primer
HD-3(5’-GGC-GGT-GGC-GGC-TGT-TGC-
TGC-TGC-TGC-TGC-3) 2.0d, FH% 15.8d
& 49| Z7te] POR tubedl W& ¥ 9she 84
2| template DNA 248 A7}siieh. 94tels
1283 denaturation Al7l ¥ 94TIA 30, 65
T4 302, 72CoIA 452] PCR cycle® 3831
wEsigch Tom T2vM 452 A¢ F L
PCR 4+ 4% metaphor agarose geldl 2°]
47195 NPk

-

WREA e 2700 oldae] el RE A
A9 245 ARmFe) Yot AFez Agdy
Z7pIRG e RN E S szt Agd
o BRAGNE F2 4SGAT AFRFE 2]
A 4799 o] dehiAT Ak AgE 3
FME dEAME F98 At 3D 5 3l
o ARl weEbe AR, A%, AF ¥9E
@, 2, 44-&2123 (superior olivary nucleus),
A% (claustrum) = Ba7h 42 ¢ A

{Vonsattel 5, 1985).

|FEN PolA A=A (striatum) o 43P
€ 983t enkephalin® F£3 UZLH 4z
Ask F¢} P43 (substantia nigra pars retic-
ulata) & @@shE substance P §4 A724L ¥]
=A@y 2709 2499 dzAs gaPung
QAR AZHe Did 249k A=A F
%49 % GABA/parvalbumin 24744 24
HAL J2A9 cholinergic FXAZ A
somatostatin/neuropeptide-Y/nitric oxide
synthase A4 e waxy F fAL0
(Albin, 1995).

<A@ 71Age] Ag} olsle] AP ¥ BApo]
AE B ARA AN =4S bt
Bt guidose o JA AE B8
€ 20l 44 7] AEe] 2EeR v 9o
@l A% Be el § goldth F2 0¥ 3
Ao A8 24 Ak vehie 4734 2454
AZwFE BRY § Ak HZAZ Betz cel) =
A% A5E 2% Bo)AF lipofuscin 44F B
ol Bfdhe A olddl AL §o) e #IEA
@tk o137 U ARele AR Wt 9
AR ok HlEd - 2 §A9HForno 5.
1973).

AYEA B AN v Fo, &3} 2e] T
% (hyperhidrosis), G323 59 A& 4734 5
o] F4rE 4 sich (Leopold %, 1985; Bruyn,
1968). & AFINE 4 12 Sk, ik, oRM:

Hxgelst @R § A& A3A FAE B
Ak ole AFEst 0170749 (dorsal vagal
nucleus), #%<] F1913974 4 (intermediolat-
eral cell column)®] ¥3 WEoz Hzdg
(Bruyn %, 1979).

F9l 2€ 13498 4 AZERT A
Hol v AR AYEH B2 ofd vold By
THE 3 7130l 2o BARAA Wt Pen
4 §A0] A Fkeie AsE vl A9t
BrHMonte ¥, 1988). & 7 F2 200448
BEEH HE 71 opiARREH /A8 B¢ £
Aadge] APYH Yol 4tk P2dFe 9g
4 B AR PN B9l 10% B A
B 204 olde] o] A AE A% A
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(tremor), &5 (bradykinesia), 2234
(dystonia) o] ¥AAez ede] 30% F=eA
HAEH] e & AR A LFUZE Role
A% gloh, AU B 5 e FEIAE A
2 ALY vEA & FE T 32dE -
HEA d BdEe 9T 8104 T HEIY
(Harper %, 1991).

YHEA He 4R FPTese AdE)
celgr, FEF 8 Azt $ide o 487
Zrgsept Ak, AAE Folstein 5(1986) 2 @
2y goz Add 82 2173F 24% (flase
negative; 11%)°] Z7le 2&%%, B4 ¥,
=914 7= (senile chorea), LA ¥, 10|
9 BAAE Fog TR AWEAGD Wadch
E=E Agel YPEH Hor WAHAD B4 212
W% 31% (false positive; 15%)& A4 &5%
o (tardive dyskinesia), Alzheimer’] ¥, ¥Z
% 101919 §F AR FE 2T AeE WA
o+{Folstein &, 1986). the ATANE 9350
2 499X Yo JTE BAF %7 THES
T A3A g€ 23 9 o] wHBeH, 1
% Alzheimerdl ®o] 7V @skchBird, 1978).
ol 2L AP A T2 712 93
Ade] PAE 2 WHET

52 87417 % (Neuroacanthocytosis; ©|3h
NA)& 9594 ¥ d3xee o] e
AR AN Y Ee $Ee= fdc
FERel, B FA9 o] FEFHF AAlS] FEFo]
4713 74 wHe] FE & ok AW A
Astel @A BT, 94 L AN 2L 5 3
ok NAS 9964 He 94 Adies pRap]
ol e el AAE MR TR AEE A7t
sith. 22y NA #Ae4& 83 creatinine
kinaseX|7} A4S 35} sle 497 @2, ¥
3 A ARARAE o8¢ TP =LA
A $3AYT7L BRERE T 2| o) Abe
stk wehd AYEH Bl ddsE ZE B¢
A EA {FAET A FFE DAkt AT
(Bateman %, 1992; Hardie ¥, 1991; Bird
%, 1978; ] 2% %, 199).

Dentatorubropallidoluysian  atrophy
(DRPLA) ANME FEA 73 92% (choreo-

athetoid movement) & ¥9 & 12 AFE A
Fgel vEhe & Qew ZaNA $4e fA &
A% 2o Yo AYEA ¥ o) Fast
©h. DRPLA &Arxe 27 2% 244 %
A2 (cerebellar ataxia) 7} WEpIAG A &
73% (myoclonus) o1\ WA THe] Aot bk
At d¥Hes YA B3 7RE ¢ A
o 9 AR X -Re- A gee
(dentato-rubro-pallido-luysian system)<l ¥
A% G4 ¥t 2R 129 GAA 9 B
4} CAG trinucleotide ¥4< HAgonn &3
# 4 l(lizuka ¥, 1984; Nagafuchi %,
1994).

Machado-Joseph disease= @44 o=
FAsE Agez 294 FFU2G FTEEH]
& FReR o 94 34 BE dRdwme
P Bes we § vk 2547 dEsEs
A2 3493 2% o|’d(dystonic posture) &
F FHoR Fe Al 13, 40434 A0 &F
Az} 2ol (ophthalmoplegia) & F42 aHe
A 28, 4747 D3 AX3 AYHE 295
(amyotrophy) & Eel& A 3922 e % glch
HHEH B B 1Y § 2le AR A A
FAE e AR K] AsAse 1Y ¢
stk Fe AN E AHEH Bel & 5 Qe
AN b WZe) HaPy dshs HolA] gor]
§44 (Clarke’s column)¥ 44 2 (spin-
ocerebellar tract), Fde, AFeked % A 3, 4,
6, 124 {479, 4 A2 E (anterior horn
cell) ¥ F2417338 (dorsal root ganglion) ] 8
A% HAYY At e Aol BAelh 149
Q44 FgelM CAG trinucleotide F3& <1
go2H AN 3 FET ¢ gtk (Junck 5,
1996; Kinoshita %, 1995).

71%ge] glewy FuFo] 47 Atle NA
¥ 4% (basal ganglial infarct), °F&e] <3
©14-¢F, Sydenham’s chorea $& 4% & 3l
o NAY AAFe Beele REFo] FHFAMT
vehiAY AR es velin A7l S
AR FUEE OE He Age) W) slE
& 9t ¥ 98 AdAA AR I PaE
[ A9Y § Aok FBA AT F¥E 2E
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e §Fol wEAHoR ey AZclgA]
{neuroleptic drug)® FI& ¥¥o] 2 A
=g B0 @54 dPeF o A% Ade) sle
ol AYEH ¥ Ade] Ego] A FE YA,
olR e A7 AR EAE FAG Ft ARt
7 e AAARAGME verd £ gleme A%
@ zEde | 4 goh(Bateman T, 1992, 2
°l¢) 4135 ZAHslit-lamp examination) & °l4
3] Kayser-Fleisher ring® <13z, @44
ceruloplasmin® % WA F2] & 24413 &9
o g ZAGe RN Wilson® 93} zhdsiof
ok TP A 715AA R At B9 IAE
BeFosn AN FET AN I #
F2(systemic lupus erythematosus) & g3l
©F @} (Table 1)

AF7AA Fie] RaHND AYEH ¥ FAF
@ g Adsne F3AET AL YA A9
S92 gk Aol BasAG 394 4R
A9 7hsAel YNd BAER nusle] APEH
Helgkn g29 Ate ddrh 53 7Edel 9
& A (sporadic) o] BREA Welghe AdE
7] s e @ Sl AFEH B B39
obtn PEFE 9ol § e GE A #
FAYTARF) el A& BAE AYolejor ok
EF e YA Mo AW AdMde &
Ax BAA CAG WEe] B4 HeEc 718
ug g dehiol Dirr §, 1995). zev
S Ahdge) oEe fle) 20E AFAIIA 2R
o} o] F(1986)% ¥ F(1994) ¢} Bud & 71&
o @A DelXe 9494 $Ho2 fFasge
= ARG FEe] B £5E Bk ey
AR HelM B F sle g8 ARYR o =
2% Avi7t gRer ¥ 33 BAME ugEe
AZe] AR Atz AWA b AAS AF
@ Bglth £ 2 F(1994)°] B0 71EHe] &
o] REFHE ¥ BR@A QeIHE AFAR
AV A% Fle, 94748 REF cldde o
€ ARRH ool VedA Fghes) AMTHAE
@olH NAS) 7Psd€ wWiAE 47t g 3 5
(1988)°] 2 ol 7H5Ho] W= FEAA £
Aelgkm ¥ # gle el sin NASH DRPLAS
7€ WAskE =] gdnt. ©] $(1988)°]

@ o FoM Fal 12 71Ee] dAsA €st

3 AGE LAY W N G4 FAF 220 By
HARem 39 2& YL 94 €8 28
2L P& b0l x F2 9L FHo=d
59 &5 sllen] AuFAzE giel NAS 7
4L A F ik

£ 7159 AdAE 1748 2(F9 201 F40]
g RES A4 AR HAY oA (Fe
DE 22 9984 ¥R 34¢ 5 Aok B
<} ZohiAl (Fig. 1. T-2)& 20vhe] AANA #AH
#n ohiA (Fig. 2. [-3)& 3841 A= A
FPt. £F AR 113 58 FEFHIUG
AFAAT. 22 o0l FEFT T AYEN 3
o] F4o] vdehixl Qgktka A $=A] 7HEFo]
goa 9¢ F gioh JHIE 11-29 32 F4)
Bhir] Aol AAEE F A2 FFFEIND 1
3 -5 999X ¥ vEg e 98]
74 MAT & gk wes A9 el 9
Ade FAANE EE 71E 78Y A6 BE
AAE 2L deda HEHe] gAY 48
@& A% ARAA GRAA nesiekb 75T
o 98 AEE Aol Jod B94A $4e=
FASE AYEH B 233 WAT FE gk

H2ee APEH B2 71 VAN 49 9NF
2] gl IT15 #2340] CAG trinucleotide
Aol ivke Zo] WAAEA FARA UM &
A7t A Al FhgelE AYEH ¥ A
& 4 3 FRAHThe Huntington’s disease
collaboratory research group, 1993). CAG
trinucleotide ¥ $7F REFF F4EE dYo]
son 4 29 $571 we Fe0] 1oy CAG
W 47 99 F9e) PrEske 20 dum &
@A 9cH(Brandt ¥, 1996). & 479 F 1,
2 EFOAE 48 944 el TT150] CAG ¥
Be] B vjg) =A 71 Hel BREAD. F
d 1% 2¢ 2T 34 ddAdAS 98 addA
£ 7K sle olFETAR FALAS. ¥ARA
A B @ e AbAA CAG e 7t 37
@ F slol o delo] o] THIATHGusella
5, 1993). F 20IME $ARRoR KAAN
CAG ¥rg9] 47} opfiAl it Z7kslo] i3 of
2 veold B3t (Fig. 3).
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CAG trinucleotide We] 22 AXE Agg
F RE ZF 08 U84 f94 A8 hEste
2 ESEEF AR e 28 A
e A@Helth. Xuereb §(1996)& CAG trin-
ucleotide &3] Y& 15239 WX W @A
F 7ME BElY sk B 19904 CAG W
F7h 222 B4 Welel Ssiglvkn s, 4@ W
4 A5E HT CAG W& 47} 39013l= B4
WEe) &2t A4E YT Eaaigch wehy
CAG W 57k 31014 39 Alelolm o] vheh}
A e BANH FF T4 UW 4RE A5
€ ot =@ W BINE CAG B8 4
o He7t i PEAS) W) 34 wd A
& CAG % saez d3% 4t fitHAlbin
&, 19955 Gusella &, 1993). #3 @Az Fa8
B9 WHEN ¥ B FolM 48 94 g9
olslel orE Rl A& FAA ol A% 2
$7h QEA AR dE 477t €2 o= 4
ztee

2 E

ARAEE Il Ages 2% 437 A4
2 338 AFAH 3 7IEeMe QganE B
B
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