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HH/NRETEEIC BT 5 BEE BT

SRKFEFHELFARENBEBE (1 BTERKE)
a B F

RIFFRIEH /AR EE M (spinocerebellar degeneration, SCD) DX EIER N —DTh 2 L WEEBREIZOWT, F0D
HFHRPEEEXERBWICHML, > v F— ¥ 3t 74 (Machado-Joseph disease, MJD) &, &/ T 61
(spinocerebellar ataxia type 6, SCA6) % & Lr/INi iz B 5464 (cerebellar cortical atrophy, CCA) D EEED M LR+ 2 =
ERHBE Lz HRITBREFETICCTHELAZMID 78], CCATH (5 HSCA6 44 , BENBZI3FTHY, HLH
/pa/, /ta/, /ka/FNEFNORY)ELEEEFIVINEF Ly Ya— 3 AN L%k, SB@TY 7 F&fWTARy bay
FLRREL N —TRRET o/ BEH/ka/O# 0 LT ClE, EYACCAR, MIDE, REEHOEICEEL,
WTNO2HMTOEEELHEO. AHOEBLIRIBEOLENT SBEMICHEEFRO b o720, BESH L BT &,
B DEETIICCALBIPRETHo7-0at L, RIBOEEITIZCCA4 6L MID 1 BISREEE R L7, EEERHE
ffiA 7 — v (International Cooperative Ataxia Rating Scale) THfE{l L 72 2:FEIREREE R, CAGY) ¥ — PO EHHMEH L K3
FGA=—YDORIZIEELMHBIIA SN LD 7. —F, B/ a/OEBERF*ABOHETARY h 0y ILERL, £XE
BHOEHEREZFTFML 7. CCABETIIST% T2 ~3 Hz DL BB 2 BIRKHEL 30, 205028258 360
CCAT, ELBIEF DT —ARZ P FTATH1S5~3HzIZE -2 A6z, Dlbds, CCAIIMIDIZIE~, BIEfmy
BLEEOERESETL, BFERENLIVEHLLTVEEZLN. MID TOBEEEZREZIZLETFT LTV,
CCALDOEETH o7z, T/, BERHREFOERERECEIBOELTRICASN2~3 Hz OB WENHEIZCCAD
BELEHRO—DOTHB EHEINT.

Key words spinocerebellar degeneration, Machado-Joseph disease, cerebellar cortical atrophy,

dysarthria, sound spectrogram

HH/MNZE M (spinocerebellar degeneration, SCD) 13/]M
HRME & FRER L T 580, EITHORETHY, KFAMLE
EEEESCD O L EMED 1 ©T, WK - WEREREL LA
THEAFEHELEELEETH L. FOHRMIITHERE
(slurred speech) & &V WM HEE (scanning speech) & 3R
SO, BEEIIZRE S L OSSO LB E R RN AT
B2 0r SHTVA, F7:, HEMOREII BT L BHR
COMEBREOHER "2, HHLMBHMLT T FARY b
U7 752X BERNTHHEL S L2 LKREFEY Whith
N, BEBEEOET™ 2O, HPEEBHOMATLEbE Y
IV T OREY R, RIET b bR I O BB O A0
o EDAMH S EE IS AR E LTSS TV A,

—7, SCDIEINEC, FRRAEREBIZEDHEE, FHHSEY
LS BIGHEATTONTELY, L L, EEEEESCDIZ
DVTEDRETREVRL WL EL Y, FH/ANETE
(spinocerebellar ataxia, SCA) @ 18", SCA 2™ W SCA 3
B/<Y % F—23¥7% (Machado-Joseph disease, MJD)*,
SCA 6 1 (SCA type 6, SCA6)™®, SCA 7 1™, SRk E

TR0 115 6 HEM, FRI0EIZH 1 HE®E

BV A REFIED?, 70— N5 4 EHEREL L) v 7
Ly FPJE- MR MBS ARETHAIL, $habb
CAGH A VI GAARTEOREMENRRTH 5 2 LA &
iz, BfEIZLLEO L) ZBIZTHATE S L 12 L 72 SCD BLGY
SRS ERE N, BERERCTHEET R, SR oMt
bhitwb, Lo L, SCDOBRN, HEHEE+EEMICHRE
L72bDPERET B 00, 205 XHED WO R THb
NTHBY, BEEE U - $RioEEEo s s,
F72, MAMEHEOEBRE L RBIIKRT 259 A -5 TH
AL EF &N Tuwhn,

AHfgEIL, MID &, SCA6 % & te/ ik i B 25444 (cerebellar
cortical atrophy, CCA) {22\ CRAE T T\ THEwE S I
L7k, HEH) KL s2eRbl, ERTEEongs
MET2 I L1285 T, SCDOMBIHEHTRE DKM & W S A1
L&) ERAELDTH D, MID ANRFE RS SRR AE
K, HEASMSER, RS, RAMENREEL CEELERYE
L9 A"WOD Iz L, CCAIZIZMBIZ/NKIEERD » % B3
2, HBEEEIZBVTOIMID L CCAICENHLNS L

Abbreviations : CCA, cerebellar cortical atrophy; CV-A, coefficient of variation of amplitude; CV-P, coefficient of
variation of period; F, flat; I, irregularly fluctuating; ICARS, International Cooperative Ataxia Rating Scale; m-P, mean
of period; MJD, Machado-Joseph disease; R, regularly fluctuating; SCA, spinocerebellar ataxia; SCA6, spinocerebellar
ataxia type 6; SCD, spinocerebellar degeneration; U, unclassified
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FEEN, o, BEEEDSNOKROBEEES TE L7120
EELT D700, RariErg S 7 EEE G R SR R 7 —
(International Cooperative Ataxia Rating Scale, ICARS)™ % FH\»
T, MEEELOBEIZ > CEHMiiL 7.

WEH LUHE

[. #&

3L SCD B 145 (BHE10%, bk 4 B, Efha7 ~ 81
) &, SCD DRIRHE & Wik FIES O L W @FEH 134
(GBS, 8B, E#d45~808) THd., £TOEES
L UREMEE IO B L OHEER SIHBEL, W
BErig.

SCOUBID S &, HWHEREERZERT & D, DRI
i, SEEER, SEESMEER, IHEkEEIREE, MRiRZ% & O
BRAER E, EEFEERSE ARNICERETEOLI 0D
MID A b N 7ERNE 7 BT, BRETHED/NREFTE DA%
2L, EEARCTNEEROESHFALNSL Z 25 CCA
BEELNAEFIE 7B Th - 7.

I. @{=FRET

xGBEEOKMM % EDTANaFRINE T20 mIRELL, 7% A
b2 YLREEIITHLERE S, RN TV F UYL
(sodium dodecyl sulfate) & 7’25 1 F—+tK (proteinase K) T
BRHZE 72/ -7 00k VLAEIZTY, LDNAETHEL 72.
I ) — ikl % 1T o 72t Tris-EDTA |24 % L PCR IS % HifT
L7. MJDO#FIZIZ7I/4~<—&LTMID25 : 5-
TGGCCTTTCACATGGATGTGAA-3’, MJD52 : 5
CCAGTGACTACTTTGATTCG-3' & Taqg DNAR Y A 7 — ¥ (£
Mg, HH) RV, o *P-ACTP %X DNAY —< 41 7 5
— (OmniGene Thermal Cycler, 9K AT LAY ¥ /8r, H
) TDNAZMIRL 72, PCRIUDIZ 144 7 VEEME 95T T
153H, 7=—1) »7%60CT14H, DNAME%Z 72CT14
ME LThfT L 72,

SCA6 D Bz F MW" ~7 75141 ~v—8-5-F1 . 5°-
CACGTGTCCTATTCCCCTGTGATCC-3", S-5-R1 : 5
TGGGTACCTCCGAGGGCCGCTGGTG-3' % FvTATvy, PCR
IS E 1 1 2 VEEHEISTT2HE, 72— 7
%60 CT30% M, DNAME%R72CT24M & LTHifrL7-.
7, y*PdATPTMI3 7+ 7 — F 754 <~ (RilE) £7
AV L 7%, pUC 18 DNA (Eili&) OHF 17 V-7 1L %
Tofz. ZOBIZIEIPCRY A 7 V=22 A% vy b (FiH
&) R,

BoON/-PCREW L pUC I8DNADT A Z VS — 7 2 A
Wik, SHEHERVT 7 VAT I NSV ET, BRAKEIEEY
— 27V x»GT ¥ AT 4 (Bio-Rad, Laboratories,Inc., Hercules,
USA) % {#H L T1800W T 6 RejikBI L7z, 20 A—- T Y
7574 —%%, pUCI8DNAY — 7 LYy A% H 4 X<~
H—& LTHEFOCAG) E— MEIEL .

. REAEEEDFMH

2T OREPIDBFRIERIZICARS™ & Fve, %% - 547, M,
WE, REGESHICS>WTENEN0~34, 0~52, 0~8, 0~6
TR L, £ DAEFE0~100 THAEL (EAEMII L ICARSIX
BRE) L7z, 20 bMERER 2 73BN 0=1E%,

1=HEOME, 2=hEENME, 3=EFEOEE, 4=Fv
) EHIMEE 0 =E%, 1=K EDNS, 2= Ry
EAWZEALOHIEREBLD B, 3=07% ) N TRE]R
HMCER W, 4=3FE%v) »oflEL.

IV. REDHE

M /pa/, /ta/, /ka/DFNENDORYEL &, B /ay
DEER A A7 — 7L 3 —¥— (ICDDIOPRO I, v=—, %
) CTI7oLVEELE. EFFEORICE~YI 70740
(ATM73a, audio-technica U.S., Stow, USA) |ZBHZBRE MO b 0
EL, OERL=A 7074 ETOEMZ4 ecmIZEE L.
HENRY)ELESHIZETELZTEL, LAl LEi
BLZWIIIIHEELCL L, BFHEREHEICEEET
TELIETRC(CEELTL Lo,

V. BROBH

78— ¥a—%— (Macintosh Power PC 7300, Apple
Computer, Inc., Cupertino, USA) (Z AN L, HFFEMHEH Y 7+
(SoundScope, GW Instruments, Inc., Somerville, USA) T#47 L
o, ZOBT Y It oEBiE41 kHz & L, RIEIL 16 Y
v }~ “C“%:FTE L7,

HHIER DR LD Y TVIZonTE, EFEE

DHFH L FARYZ bS5 (M) ’22‘%?\[,7‘_. %@lm,
M BEE % B 5 O REESHT 7 1 Vv F D3 ik 184 He
L7 Yoy FARZ Y arysalb, EHET22HEHOR
G (THEORKBS) Moz LEME L, $1~7HH%
HEL, 612, ZORMDIFY (mean of period, m-P) L%
R (coefficient of variation of period, CV-P) % &5k~ 7
NMZOWTHMEILL2, Tz, FFEEz o No—-THRRL
7o ETHE L ~ 7 HEHORIBOLEMRE (coefficient of variation
of amplitude, CV-A) #3Ro 7. TrRo—7kid, SHEERO
ZRIZBUTARIBEEZ 2R VTERLAEZLDTH Y, FHEOR
XOMHELERDL LTS, BFOMFEEFCIE, BHER

DGR TREEEED B O BREOH 7 1+ My DSy Rk
45 Hz & LTARY bR T LFRL, ERBEEORHMNE
AR L7 COB, BEORMGHGIETHAMZST, I
BRI ORE L7282 oW T BIE L M & A 7.

V. EOEMEE

CCA 3BNID\TC, HIMERBMEOBIRT RN L AT
L (HG12, NECZ%, Wi &HWVTHRlwE L7z, BHFITE,
M RERT (1G06, NEC ==%%) L Cnfl L & Wi IEU’;"E’JJ‘T#]W’
T, ORI LTH & o7z, BIIREEE X OHIIRFEIZOVT,
50 msec 5 REEFE UL OB 2 IO/ £ 4 R () Ll
B YHI I2hFT—vFLar¥a—% (PCISOIDS,
NEC=%) (WAL, 8642, W#E7— Y & (fast
Fourier transformation) # 47\, REZEH D/ ST — AT} 7
LEXHMEY HIATERL.

V. #EETEEAVALIE

BoNEIRTNTEY L ERFRE @ £SD) TEbLLL
ICARS % MJD B & CCARETILEBT A B513, FRREICHVTHR
% (Welch#) # Fi\:7=. ICARS & mP, CV-P, CV-AA%EDE
FE/8T A — & L OHBEMN, SEBBEOBTORME T AT
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Fig.1. Acoustic analysis for the repetition of monosyllables. Each sample of monosyllable repetition read into a computer is
demonstrated as a speech wave (A). For each speech wave the sound spectrogram (B) and the amplitude envelope (C) are calculated by
a software. On the sound spectrogram, the period (P) implies a duration between the beginnings of a syllable and the consecutive
syllable. On the amplitude envelope, the amplitude (Amp) indicates the maximurm intensity during one syllable.
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Table 1. Profile of ataxic patients and controls

G No. of Age ICARS
roup cases (M:F) (X %SD, years old) (X £SD)

SCD 14 (10:4) 65.9+12.9
MID 7 ( 4:3) 56.8%=114 49.6+£22.9 :] .
CCA 7 ( 6:1) 747t 5.2 43.0% 9.8

Normal control 13 ( 5:8) 62.8112.8

M, male; F, female; ICARS, International Cooperative Ataxia Rating Scale; SCD, spinocerebellar
degeneration; MJID, Machado-Joseph disease; CCA, cerebellar cortical atrophy.

* p>0.5 versus CCA patients.

Table 2. Quantitative analysis of rapid monosyllable repetition of /ka/

G No. of m-P CV-P CV-A

roup cases (X £SD, msec) (X £SD, %) (X £SD, %)

MID 7 291+65 ]——** 13.0£4.7 205+ 9.4

CCA 7 42695 ] * 10.8+5.9 38.5+21.0
dkakck

Control 13 192445 4| 9.7+5.0 18.3+ 84

m-P, mean of period; CV-P, coefficient of variation of period; CV-A, coefficient of variation of amplitude;
MID, Machado-Joseph disease; CCA, cerebellar cortical atrophy.
* p<0.02 versus normal controls; ** p<0.05 versus MJID patients; *** p<0.0001 versus normal controls.

DA AT 12DV T ik Pearson 7213 Spearman O A8 B R ¥ %
Hwiz, 3/, BHEAF2—-5OREETE, MIDE, CCARE
D 3 BEW OO 2E OIRE 11 Bartlett #MELE TESHRDOB
A ld—~TTEES ST (one way ANOVA) 121\ T Scheffé %
EREEE, BOBOEA X Hollander & Wolfe i % F W 7-.
WD p<0.05x HE L L7z,

54 18

I. #=FRETIC L35 SCDRRINE

BIETFMATTIZ, SCORUFDS B THEHPMIDTHY, &
BIDERIRZWT & —FH LT, MIDLUSADSCD 76D b
SCA613 4 BIT, SCABDEHE SNz 3B ) bRIZED B % fi
BIE 1B, RIREO2VESM2HTH72 ).

. RFAEEE

ICARS EMJD B, CCABIZZNZN49.6£229, 43.0+9.8
THh, MEMICEEEZRDOR -7 (p>05) . ICARSH D
HERER 7L, MIDETIZ1SEA26], 280160, 4:4895°
4BITHY, CCABETIHLF4HNTH 7.

. BEERY)ELUES

HEM OB K LS Cld/pa/, /ta/iZfFEREN -3
FTH T BN o0, /ka/lZB VTR L 7.
m-P, CV-P, CV-A% 3BEMTHET AL (E2), mPTIIWS
NO2BETIEEENELN, CCARE, MJDEE, fEHE
DIETHEE L TWiz, CVPECVAIRIEBRTEEEEIALNR
Lol

KHENT A—FHETIE, 3SHOWTIONT A—FHTHH
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Fig.2. Correlation between coefficient of variation of period

(CV-P) and that of amplitude (CV-A). The broken lines
indicate the maximum CV-P and CV-A in normal controls. ®,
Machado-Joseph disease (MJD); O, cerebellar cortical
atrophy (CCA); a, Control.

&, CVPAREEDL D ZHBENDETH Y %H5H, CVA
PREEEOBRMEL ) DA L TV ER AT CCARET 4 FIE
BHHILT (12). .

%85 A—% L ICARSEBE (M3) BLUKNTA—FL
BEBEOHES (K4) & OMICIZHBEEHRIEAS Lo

CAG) ¥— O BYEMERIIMIDETIZ73.6£3.0 (69~
77), SCA6TIE 2242 ERI, 21 2ERITH Y, H/3T A
¥ EMJDED CAG Y ¥ — MO BIZIZHHBBGEA A b ad
-7 (H5).
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V. BEEFRRES

FEHMAR OERBEBEBIUTO 4RIz HETE 7.
Thbb, TEACTHEBAPERL 2WFHEE (flat, F) #,
SREHA SRS LS T 2 HANES (regularly
fluctuating, R) &, ARHANEEEAEZE+ 5 FAERHEH
(irregularly fluctuating, I) #, Wiz 3 HTIZE 5 V4
ABE (unclassified, U) Bl TH % (K 6). MIDEETIZ57%, &%
EWTIZ69% D FETH - 7-DIZH L, CCAEETIEIS7% A RE!
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Fig.3. Correlation between International Cooperative Ataxia
Rating Scale (ICARS) and each parameter. The parameters as
revealed by acoustic analysis are mean of period (m-P) (A),
coefficient of variation of period (CV-P) (B) and coefficient of
variation of amplitude (CV-A) (C). @, Machado-Joseph
disease (MJD); O, cerebellar cortical atrophy (CCA).

T, TORYOEABEII2~3HzTH o7z, ZOMREIIMID
HTLHT, 2ORBFWMIINI5He, EEHTIZ2HIT,
ZORBEBRBIEENENF45H L3 HZ TH 72 (K 3).

V. E0EEE

ELERONT AR F T AT, WifT L7 CCARES f
(SCA6 24, FESCA6 1#l) £6IT, 04~07Hz& 15~3Hz
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Fig. 4. Correlation between dysarthria score according to the
International Cooperative Ataxia Rating Scale (ICARS) and
each parameter. The parameters as revealed by acoustic
analysis are mean of period (m-P) (A), coefficient of variation
of period (CV-P) (B) and coefficient of variation of amplitude
(CV-A) (C). @, Machado-Joseph disease (MJD); Q,
cerebellar cortical atrophy (CCA).

0 1



478 el H
g g iy
S
<~
e
@)
=
3
A &
400 - . . [E
300 | .
[&] <] [}
=200 "0 500 1000 1500 2000 2500 3000 3500 4008 4500 5800 5500
A
& B
100 +
1800 1 !
0 L L i o~ 1600} i .( | lF' ‘WI “r‘.‘ [ ‘:'
N T N
g 1“""["‘;1*?":':;21\‘)}‘-\%5.*"%‘:’ ‘v?m!f;l 'W“'l' .‘ . "':w -
B 5 p *
20 - . g 1000 i [
° S
15 + ° =
‘&\, ° 1 9O i
A 10 - o o
> o
@]
5 F
0 L I )
C —~
o 2y
30 + £
L =
é/zo o o ° [} 8'1
g i i
10 o
° 200
O | 1 S i ; " ) gt
3500 4000 4500 5000 5500 6000 6500 7000 7500 8000
65 70 75 80 .
No. of CAG repeat expasions Time (msec)
Fig.5. Correlation between the numbers of abnormal CAG Fig.6. Classification of the fluctuation patterns of fundamental

repeat expansions and each parameter in the patients with
Machado-Joseph disease. The parameters as revealed by
acoustic analysis are mean of period (m-P) (A), coefficient of
variation of period (CV-P) (B) and coefficient of variation of
amplitude (CV-A) (C).

frequency in sustained vowel phonation. The fluctuation
patterns are divided into 4 types, i.e., flat (F) type (4),
regularly fluctuating (R) type (B), irregularly fluctuating ()
type (C) and unclassified type which has a different pattern
from the other 3 types.




‘Square root of power spectrum (cm)

Fig. 7.
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Table 3. Fluctuation patterns of fundamental frequency in sustained vowel phonation

No. (%) of

Gro No. of No. (%) of No. (%) of No. (%) of

Toup cases F type R type I type U type
MID 7 4 (57) 1 (14) 2 (29) 0o
CCA 7 1 (14) 4 (57) 0(0 2 (29)
Control 13 9 (69) 2 (15) 2 (15) 00

F, flat; R, regularly fluctuating; I, irregularly fluctuating; U, unclassified; MJD, Machado-Joseph disease;
CCA, cerebellar cortical atrophy.

Table 4. Correlation between peak of frequency on power spectra of postural sway and fluctuation of sustained phonation

Peak of frequency . . )
Genetical on power spectra of postural sway (Hz) Sustained phonation of /a:/
Cases diagnosis
Eye-open Eye-closure Type of Frequency
X ' X v fluctuation (Hz)
K.L SCA6 0.4-0.5 0.6-0.7, 0.4-0.5 2-3 U
2-3
S.R. SCA6 0.4-0.5, 0.4-0.5, 0.2-0.5 0.3-04, R 2-3
2-3 1.5-2.5 1.5-2.5
KM. CCA 0.6-0.7, 0.6-0.7, 0.6-0.7, 2-3 R 2-3
(not SCA6) 1.5-2.5 1.5-2.5 1-2
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O 0O o0 oo —

O o0Ooo o —

X, X-direction; Y, Y-direction; SCA6, spinocerebellar ataxia type 6; CCA, cerebellar cortical atrophy; U, unclassified; R,

regularly fluctuating.

Frequency (Hz)

Power spectra of the postural sway in
(K.L) opening eyes. In analysis of a X direction (A), it shows a
low peak at 0.4-0.5 Hz. In analysis of a Y direction (B), it
shows 2 peaks, at 0.6-0.7 Hz and 2-3 Hz (arrow).
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a CCA patient

D dH BV TRS—FOE— 2 280/ (R4, F7).
SOIBIDY B 26, BEFRERE CEARBEA2 ~ 3 He
DEBEZRTRETH ), 1HIEURMTH 572,

% -

KA E L, TR S AR ED 5\ IR R
ERFEN, KL BWEREOTBEBOBE M, A
2725 4 32 TOBMEDIDEEZL SN TEL™W |
L, BEREOEMEE RSN OIM % FM 4 28, fEA 12T
HEFFMA L LCirbhCB Y20, i, E8Ei:
B SR TIRW v, RS CIARANBETREDEYN - &
TR & RIS 5 720, HEMGYELBEEHVL.
7z, BIETEW BT, SCDORE MID & CCA) DK
MEOKHERSPIITEILERAL. FORKR, HEHR
DAELREETIE, EEERICHBL T, CCA, MIDDIHIZE
FEAMETT L, CCARE 7B 9 b 4 BITIRIBEE AHER L Torrz,
SCD CHIEHEIMET T2 &) MEIIEED S H 19D )3
BIRHYIZHESE T & 72 MJD & SCA6 % & tr CCA T DO E 1T AR
EVRHTTHY, BEREOFULERETHLLELZLN
5. F7z, RIEEBOHADDIZONTH WL OROW|ED L
SNTWD. SCDIZBITABHMEHNOERIZOVTE, ELS
9% Ziegler 5O ERAL L, MEDF 1 L% —i8—k LTOH#



480 A

BODEEIZL o THED S 1 3 2 FOLEBY»RET LW hE
HEBBL T2, SROMECIEREBEES OB KIZERD &
o7z, BHE L OHECHB L L TRO2ENELLND,
B2, HOW/EEHOBEECHR D) IE LB ES L IR SR -
TWBZEThDH., RFFETIE/ka/FHVTWER, /ka/lLiE
HEATIHE, HOBEEELTLOMEWETHY, Zhoo
BEREOVMEHEEOR T 2R L-ERER WL L&
2N, BT, AENRE LMD E CCATIHE, Jedli
BEMEOWIER L UCHBZER & ) IRIEEH O ST E

LRTOITREESH 5. RIELZIET S OR—MICHEMTIE
EFEMEIEIITH 545, FMTHEIEMNES &EFMERICE» T
REEND™, /ka/DBDELEFOBIZIE, SLIZKOFE
EREMOERT HHBEBPLBEE 2 5™, 0T, RIFLE
WIEBROIE L BB, FHOMEEE L 205 1 3 > FOBEEC
mz, WERHEOSRMEEFHOEES KT HLEZLND. M
BEE L L COMRIIENROMEE bIgH ST Y ™0, ik
REBOMBEKIE, FHPEHOMALY L IhOREFEL L UHEE
BRENEOBIER OREE SR L Ty AL D
5,

—%, RIFETIIMID# L CCABTICARSIZHE E2MH 5
N ho702b 2 hb 59, CCAXMIDIZH~BEHMFEE L,
RIBEB DAL LT WL WIHARI RO N, TAMELR D
BEEECEEEOEL O, Thbh, MJDbEEEEH
EFTHIZCCAD L 2R BH0D, H5VIFEEL LT
BLeOPIBEESTIAHTHE, 2BREOENDERE LTRD
2ODBEWMPEZLOND. 1 IHRENEERN, BENE
WTHB, PEREREICBU 2177 2 BB RO ZEIES)
DR TIE, WIRBEOBE LR L AB|ED R, IR
By A Iy 7REES L, RS FOESOERHD & 4
IVTIIHBEESR B LORELENH DV, HEEMIZIL,
CCATIZEE L THEBRIHMIE % Aol & Lz Bk etk 7
NEYIMBEETA ) - THOEREY RS L0 L, MJDT
EBRARAE 2 & L/ 20 TOBRMEED RO TH DD, diikig
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Abstract

To quantitatively investigate ataxic dysarthria , speech sounds for the utterance of monosyllable repetition and sustained
vowel phonation were analyzed in 14 patients suffering from spinocerebellar degeneration (SCD), including 7 with genetically
identified Machado-Joseph disease (MJD), and 7 with cerebellar cortical atrophy (CCA), 4 of whom were diagnosed with
spinocerebellar ataxia type 6 (SCA6). These subjects were compared with 13 normal subjects. All the speech sound signals
of monosyllable repetition tasks, i.e., /pa/, /ta/, /ka/, were recorded by a digital audio tape recorder. The reproduced analog
signals were re-digitized and stored in a computer. The sound spectrogram and the amplitude envelope were calculated from
the sound data using analysis software. In monosyllable repetition tasks of /ka/, the mean of period of repetition in the CCA
patients was largest among the 3 groups, while MJD patients showed slower repetition than the controls. Coefficients of
variation of period (CV-P) and of amplitude (CV-A) showed no statistical difference among the 3 groups. While CV-P of one
CCA patient was larger than that of all the normal subjects, CV-A of 4 CCA and one MJD patients was above the range of that
of controls. In all SCD patients, the severity of ataxia evaluated according to the International Cooperative Ataxia Rating
Scale and the numbers of abnormal CAG repeat expansions had no significant correlations with any parameters on
monosyllable repetition tasks. The change in fundamental frequency during the sustained vowel phonation /a:/ showed a
regular fluctuation at a rate of 2 to 3 Hz in 57% of CCA. Three CCA patients, including 2 patients who demonstrated regular
fluctuation with sustained vowel phonation, showed a peak frequency at a rate of 1.5 to 3 Hz in the power spectrum of the
postural sway. These results show that the speed of monosyllable repetitions in CCA patients is less than that of MJD and
their sound intensity tends to fluctuate compared with MJID patients; CCA but not MJD exhibits the same amount of thythmic
fluctuation at a rate of 2 to 3 Hz in both the sustained vowel phonation and the postural sway.



