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Effects of heel-up during gait initiation in patients with Parkinson’s disease
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ABSTRACT

The purpose of this study was to investigate the effects and factors of
heel-up during gait initiation in patients with Parkinson’s disease (PD). Six patients
with PD participated in this study. Subjects stood under heel-up conditions with 0 cm,
2 cm and 4 cm, initiated steps forward at their own pace. The center of mass (COM),
the joint angle of the lower extremities, the step length, the reaction vertical forces and
the electromyograms of the low extremities during gait initiation were measured. In
the results of this study under heel-up condition with 4 cm compared with 0 cm, the
COM displacements during standing were significant shifted to anterior-superior, the
term from the onset of vertical force to heel-off of the swing leg during anticipatory
postural adjustments (APA) was significantly shorter and the distance from the
heel-off to foot-contact of the first step was significantly longer. We suggest that mild
patients with PD shift COM to the side of the swing leg easily during APA and the first
step length in order to the heel-up.
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UPDRS: Unified Parkinoson's Disease Rating Scale
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Temporal Characteristics of Speech in Individuals with Parkinson’s Disease

Mina Ono”, Kenichi Fujita”, Erii Morita”, Shinsuke Hamada?, Hiroyuki Souma?®, Sanae Honma?,
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Abstract: This study is to investigate the speech rates in individuals with PD and figure out their characteristics of
temporal aspects. 11 individuals with PD and 9 normal individuals participated in this study. Each participant was
asked to read a passage “The North Wind and The Sun” in Japanese. The entire passage was recorded and
acoustically analyzed by PC software (Kay-Pentax Multi-Speech3700). The duration of speech and pauses was
measured based on the spectrogram. Articulatory parameters of PD group and controls were statistically compared.
No significant difference in overall speech rate was found between PD patients and controls. However, the
variability was apparent in the speech rates within the sentence in the PD group, which indicated their
characteristic of speech rhythm and timing organization. Since the speech rate in PD is a complicated
phenomenon, the acoustical analysis is thought to be important for individuals with PD.

Key words: Parkinson’s disease; speech disorder; speech rate

Introduction

Parkinson’s disease (PD) is a neurodegenerative
disorder caused by progressive loss of dorpaminergic

neurons, mainly in the substantia nigra pars compacta’.

The essential problem in PD is lack of the ability to
automatically perform acquired motor plans®. The
classic features of parkinsonism are tremor at rest,
muscle rigidity, bradykinesia, and postural instability>.

In addition to the most cardinal symptoms, many
patients develop a distinctive alternation of speech
described as hypokinetic dysarthria’. The label
“hypokinetic” derives from the notion that decreased
range of motion in the speech mechanism is presumed
to be the primary factor contributing to the speech
disorder in PD* The following speech elements are
distinctive of speakers with PD: monopitch,
monoloudness, loudness decay, increase of rate in
segments, increase of rate overall, reduced stress,
inappropriate silences, short rushes of speech,
repeated phonemes®.

Hypokinetic dysarthria is the only dysarthria for
which rate may be faster than normal®. Speech rate is
a measure of the amount of speech which is typically
expressed in units such as words per minute or
syllables per second. The components of speech rate

are articulation time and pause time. Articulatory rate
in syllables per second (syllable/second) is calculated
by dividing the number of syllables produced by
articulation time in seconds®. Pause time refers to the
accumulation of pause duration over the course of the
speech sample that is silent or nonspeech noise, such
as inhalation®.

Given the fact that articulation time and pause time
determine overall speaking rate, it is expected that
both factors contribute to the perceptual impressions
of speaking rate®. Speakers with PD tend to be
perceived to talk with an accelerated speech rate®.
However, there are some studies that showed no
significant difference in speech rate between PD
patients and healthy controls®’. Tjaden and Wilding
(2011) reported that the longer pause durations for
speakers with PD compared to controls, which
indicated that speakers with PD devoted a greater
proportion of speech rate to pausing’.

There have been several studies that refer to the
speech rates in speakers with PD, but the similar
studies in Japanese are hardly found. The purpose of
this study is to investigate the speech rates in speakers
of Japanese with PD and compare their temporal
characteristics to healthy controls. The hypothesis of
this study is that the speech rates in PD group would



relatively be varied among the participants whereas
the speech rates in healthy controls would resemble to
each speaker.

Methods

Eleven (5 females, 6 males, mean age: 71.7 years;
range: 62-80 years) patients diagnosed by neurologists
with idiopathic PD and 9 normal individuals (3 males,
6 females, mean age: 53.2 years; range: 43-65years)
participated in this study. The mean duration from the
time when the diagnosis was given to the time the
recording was taken place is 7.27 years (range: 5-9
years). None of the participants had significant
psychiatric or cognitive dysfunction that could
interfere with the measurements. Participants with PD
were taking a variety of symptomatic medications, but
had not received surgical treatment for their disease.
At the time of recording, speakers with PD were in
their on state on stable dopaminergic medication.

Participants were audio-recorded in a quiet room
while reading a passage “The North Wind and The
Sun” in Japanese. The acoustic signal was transduced
using commercial audio software (Kay-Pentax
Multi-Speech3700) and a high quality microphone
(Shure Beta57A) through an analog-digital signal
converter (Roland Edirol UA-4FX) and was digitized
at a sampling rate of 44kHz directly to computer hard
disk.

One sentence (“Suru-to Tabibito-wa Kitakaze-ga
fukeba fukuhodo gaitou-o shikkarito karada-ni
kuttsuke mashita” = 41syllables) was clipped out of
the passage and acoustically analyzed. Speech rate
was measured using the combined waveform and
digital spectrographic displays. For each speaker, a
variety of measures were obtained including duration
(second), length (number of syllables), and speech rate
(syllables/sec). Pause characteristics of interest
included the total number of pauses and pause
duration (second). Speaking rate (syllables/second)
and speech/pause ratios were calculated for each
speaker. Speaking rate was calculated by tabulating
the total number of syllables for the clipped sentence
and dividing by the total duration of reading.
Speech/pause ratios were defined as the proportion of

sentence reading time devoted to articulation time.

For comparison of mean between the articulatory
parameters of PD patients and controls, nonparametric
Mann-Whitney-test for independent sample was used
(p>.05).

Results

The results of the speech rate (syllables/sec), the total
duration of pause (sec), and speech/pause ratio in PD
group and controls are all summarized in Table 1. A
scattergram of speech rate in both group are shown in
Figure 1.There were no significant differences
between both groups in any of those speech
parameters. However, when taking a close look at the
data we obtained, we found that there was a great
variety of overall duration of pause in the PD group,
which was not found in the control group. This
finding may suggest that the great variety of pause
duration is one of the speech characteristics produced
by individuals with PD. A scattergram of the overall
pause duration in both group are shown in Figure 2.

Discussion

Although this study did not find significant
differences in speech rate between PD patients and
healthy participants, we found that total pause
duration in PD group apparently varied in the course
of reading a sentence.

The great variety of pause duration shown in this
study could be one of the speech characteristics
produced by individuals with PD. Also in previous
studies, pause duration in speakers with PD exhibited
various>’. In the study of Tjaden and Wilding®,
speakers with PD exhibited a relatively greater
proportion of speech rate to pausing. In the study of
Skodda and Schlegel7, on the other hand, PD patients
exhibited reduced pause duration in the relation to the
total speech time in a sentence and within polysyllabic
words. It has been said that patients with PD have
difficulties concerning the steady performance of
speech and non-speech utterances which are
characterized by specific changes of speech pauses
and articulatory acceleration in the course of reading’.



Timing studies including measuring pause duration
as well as measuring speech rate is considered to be
important, as measuring speech rate may not
sufficiently be sensitive to the differences in speech
timing for individuals with mild to moderate
dysarthria compared to healthy controls®.

We also should have considered the gender-related
characteristics of speech rate in this study. Skodda and
Schlegel” suggested with their data that a
gender-specific pattern of pauses in healthy controls
independent from age, with female participants
fulfilling longer and more frequent pauses with in
polysyllabic words, possibly indicating a more
accurate style of articulation in females. Additionally,
female PD patients showed a lesser tendency to
accelerate articulation rate in the course of the reading
task. This gender-related difference in articulation
parameters underscore the need for adequate sample
size and the necessity of an age- and gender-matched
control group to obtain significant data”

Rate control, in the form of a slower-than-typical rate,
has long been used as a clinical approach for
improving intelligibility in dysarthria. However, some
speakers with dysarthria may not improve their speech
intelligibility when using a slower-than-typical rate®.
In the absence of strong practical data to guide clinical
decisions as to whether the clients will benefit from
rate control, the precise evaluation of their own speech
rate and their performance in controlling their speech
rate is recommended to determine candidacy for rate
control.

Speech rate in PD patients is a complex phenomenon.
Some of the discrepancies which have been described
in the previous studies may be attributed to the small
sample size, the lack of an appropriate age- and
gender-related control group and the different speech
samples used’. Assuming an identical
pathophysiological mechanism for speech rate and
motor deficits of limb and body movements in PD,
one would suggest a correlation between UPDRS
motor score and articulation rate” Bradykinesia and
reduced movements of the articulatory apparatus have
been shown to produce and "undershooting" of
articulatory gestures’. It would hypothetically be
expected that cognitive and mental dysfunction to

contribute equally to this variability. Although we did
not test the effects of dysfunctional auditory feedback,
executive function and motivation, these factors
cannot be excluded in the interpretation of the results.
Therefore, the physiology and pathophysiology of
speech rate in PD requires the further investigation.
Since it is presumed that measurement of speech rate
could be a useful tool for the monitoring disease
progression’, longitudinal studies should also be taken
place at regular intervals.
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TABLE 1. Summary of results of all speech parameters in PD group and control group (P=PD, N=control)

gender age speech rate pause duration speech/pause ratio
P1 M 74 6.19 1.28 4.17
P2 M 80 6.18 0.76 7.72
P3 M 76 5.87 1.76 2.97
P4 M 62 6.15 0.98 5.81
P5 M 63 7.58 0.47 10.51
P6 M 72 5.31 1.25 5.18
P7 F 79 6.27 1.1 4.95
P8 F 64 5.61 0.46 14.89
P9 F 68 5.45 1 6.52
P10 F 74 6.6 0.08 76.63
P11 F 77 6.05 0.76 7.92
Mean 71.73 6.11 0.9 13.39
gender age speech rate pause duration speech/pause ratio
N1 M 50 5.86 1.35 4.19
N2 M 51 6.21 1.26 4.32
N3 M 65 6.27 1.59 3.11
N4 F 43 5.76 0.83 7.58
N5 F 54 5.94 1.12 4.48
N6 F 50 6.49 1.24 6.18
N7 F 61 5.86 0.88 3.96
N8 F 62 6.04 1.41 5.06
N9 F 43 6.25 0.73 7.99
Mean 53.22 6.06 1.16 5.21
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Abstract

The patient was a 69-year-old woman with
Parkinson disease, who developed visuospatial
cognitive dysfunction such as "The floor is
distorted’” or ‘ The ceiling is waving’ in the
second year of onset. Cognitive rehabilitation
was started from the first week, and
Rivastigmine patch was started from the 6th
week of hospitalization. After 5weeks of
cognitive rehabilitation, TMT-B score improved.
After 4 weeks of treatment using Rivastigmine,
BIT score, ADAS replication task, and TMT-A
score improved. Cognitive rehabilitation
improved excecuive dysfunction alone, and
Rivastigmine patch combination improved
visuospatial constructive dysfunction further,
which led improvement of ADL.
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Symptoms Symptom or Funection Assessment (Scale) Before Sweeks 4 weeks
starting after after
cognitive starting starting

rehabilitation cognitive Rivastigmin
rehabilitation e
Dementia Global cognitive status | MMSE total score Not done 24 23
HDS-R total score 23 23 25
ADAS total score Not done 16 11
Frontal function FAB total score 12 14 12
Attention and TMT-A (sec) 43 75 39
Executive function
TMT-B(sec) unable 201 221
Visuospatial MMSE ‘pentagon Not done 0 1
constructional ability -
ADAS ‘graphic Not done 0 1
BIT RESPOREL AREZDIEE EoitiE
' ERN
Memory WMS-R forward 10 12 11
Digit span backward |5
Visual forward 7
Memory
span backward | 8 6 8

Table-2 5 weeks after starting rehabilitation for cognition, the score of TMT-B and BIT

improved. 4 weeks after

starting Rivastigmine (4.5mg) the score of TMT-A , MMSE pentagon , and graphic score of ADAS and

BIT also improved

Before
starting
cognitive rehabilitation

Sweeks
after
starting

cognitive rehabilitation

4 weeks
after
starting Rivastigmine

PART 1
Mental, Behavior and
Mood

PARTII
Activities
of Daily Living

14

PART3
Motor Examination

Not done

21

16

Table -3 Rehabilitation for cognition and Rivastigmine ameliorated motor dysfunction




Sweeks

after
4 weeks
S 1 .Before o starting after
ample starting cognitive cognitive tart;
oS nivve starting
BIT rehabilitation rehabilitation Rivastigmine
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Fig 2. Results of construction test
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fig.3. Brain perfusion SPECT with I-2IMP

The 3D-SSP analysis showed a significant increase of rCBF within the frontal lobe,the basal ganglia,and the

occipital lobe




vear Author Inclusion n Duration Cholinesterase Results
criteria (weeks) Inhibitors

2002 Aarsland, et al. @ PDD 14 10 Donepezil Motor score did not
change

2005 Ravina, et al.? PDD 22 10 Donepezil Motor score did not
change

2008 Oertel , et al.® PDD 541 24 Rivastigmine UPDRS motor scores did
not change
Tremor occurred

2012 Our case PDD 1 4 Rivastigmine UPDRS
part IT and part III
Ameliorated.
Tremor did not occur

Table -4 Effectiveness of cholinesterase inhibitor on motor symptom in patients with PDD.

Small studies suggested that cholinesterase inhibitors does not induce clinically exacerbation of motor dysfunction

other than tremor in patients with PDD.
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2009, 7 Fni i, 55,2009
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al.Donepezil for congnitive impairment in

K, Larsen

Parkinson’sDisease:a randomized controlled
study.d Neurosurg
2002;72:708-712
4) Leroi I,Brandt J,Reich SG,et al. Randomized
of donepezil in

Psychiatry

placebo-controlled trial

cognitive impairment in Parkinson’s disease.

Int J Geriatr Psychiatry.2004

5) Ravina B, Putt M,Siderowf A, et al. Donepezil

for dementia in Parkinson’sDisease:a
randomized,double-blind,placebo
controlled,crossover  study. J  Neurol
Neurosurg Psychiatry 2005;76:934-939

6) Emre M, et al:Rivastigmine for dementia
associated with Parkinson’s disease.N Engl J
Med 351:2509-2518 2004.

7) Rombouts SARB,et al:Alterations in brain
activation during cholinergic enhancement
with rivastigmine in Alzheimer’s disease.J
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Neurol Neurosurg

73:665-671,2002
8) Oertel W,Poewe W,Wolters E, et al.Effects of

Rivastigmine on tremor and other motor

symptoms 1in patients with parkinson’s
disease dementia. Drug safety
2008;31(1)79-94
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KA,O'Brien JT,et al.:Visual perception in
Parkinson disease dementia and dementia
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Lewybodies.Neurology,63:2091-2096(2004)
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(B#) 358 EMYEAIT CIIE L 72 62 5 D Machado-Joseph #i (Machado-Joseph disease : MJD) ¥ {E. 51
HE I 12 5-HT1A agonist T % tandospirone 15mg/ H (2 & D /AFdE RS 40, 92, B8R AR, FHEHSEO
5-HTLA BMAERD M L, FRaEMkRE. 5285 (S RHERASE L L, FM¥ED4 QMoRE, HEHHEICHENL D ER
BHAHA SN, [FHEDdrug holiday |2 L 2R 2 # 2 /2. 2o, $H9EMIC 12E O drug holiday % §ifT L, 4,
62 HEIFELS b PEBE B RAT, IR B o 72720, 130 H @ drug holiday # %M L 7=, 4 H oW, @
RPN, MREARIRITAURED S B SRCEER L, A RESTRE L o 2 9EMIZ 13 O drug
holiday % %5 L. MJD @l §h[R s o o] (19 4 0% % A 7zA%. MJD Tld 5-HT1A ZHERD A 4 5 /N B B A LAY
/2B 7%, drug holiday #1795 = & (2 & 1) tandospirone @ SEE e H A RAFRE L, AED RN T HOUE®
EHSLTwE I EATRES A (R T35 29 @ 745-748, 2012)

Key Words : drug holiday, tandospirone, Machado-Joseph disease, spinocerebellar degeneration, 5-HT1A agonist

E

Tandospirone @ drug holiday 23 [} Z28%) L 72 Machado-Joseph %5 @ 1 {31

iFL &I

Machado-Joseph # (Machado-Joseph disease : MJD) % # f
(R o %7 i/ B2 Y5 (spinocerebellar degeneration @ SCD)
Th Y, AEPEEED S, Sk, SEARVMEREIE, RRYRRERE
T P EMREIREIREE R34 Y. SCD OHE AN E 54 1L R
BB, MR EEWE, S A BN B B 207,
B LEL &4 OEHENRFICRG o ERAOERELETHD
CEMEE SN AN, BIAESCD O/ R BN B G R
TR SN TV DO, 19834 12780 & 172 4 3 O protirelin
tartrate (LLF protivelin) & 1997 4F {2320 S dL/= UARZE O taltire-
lin hydrate (LLF taltirelin) @2#|OATHL, LiL, #HGL
SAVMERE & N E BB O SCD 254 £ % R & LT protirelin % 3
B, HErEMICADEA R TE DB OLTH S L
LTwa kIS, EMEHRTIAL 2K DAL Bd L VIER D
Arfp L pvy®. ZHUE, protirelin ¥ noradrenaline %, taltirelin 7%
acetylcholine ¥ monoamine (7 3 / 2% 17221 &L MiE{zEY
M E WSS A OZETH D, serotonin, noradrenaline,
adrenaline, histamin, dopamine) 7 & @ ##E{REWH OmE%
BRI IRTE T D720, WA L H WiEER HORHREICR
FhhWIeAF—HEMMERE, 0k LRRT, 19954 LR
ERM et b= (5-HT1A) SZEKRHTEEL L 5 ataxia O
WEFTHASR, L4 H2001FEICMID 105FTHIZOWT

T b e EEERE R
(201246 H 4 H%fF 7201246 A 21 A%

5-HT1A = 7 4§l #3 € & 5 tandospirone O %1% & MEFR L # i
L,

—77, drug holiday {2 HR3E1Z & 1 2 EARO R VERIE % AR
THY, F—s3 29 F—s3 v 2EEINEY, 72503
YO HEOZHERCHTARESHL. WMALAL0HT1IED
MJID DFEF T, 52 K12 # [0 & tandospirone @ holiday &) # % 72
R LS RO 20 H94E M O # T 120 O drug
holiday #*2 %) L, 40, 6281316 H ¢ drug holiday TH &4 L
oo THET A,

iE Bl

B Fe2m MIDDOBME

T O 550 ORI,

BEAERE - 4158, SUMTENREN.

WIREE : 2, 2 ADEIE.

AR 1985 35K, HITHEL LD S AL 19944, 44
BERFIC REIRACEAL L4 1 ABE. JEMMEIRE SltkBiT 2o,
Hi MRLC/MB, B0 5E 2007 720 SCD L. S5 WT

STMJID EHEEL 72 (CAGY ¥ — %(68). Protirelin tartrate ®
ST D R ATATCLHE LiBRE. 1998 4F 48 I, R PR A AT
HEAL L0 HEE AR, MO E AT LA, EERRZ
Lao 7z 20014510, R#MEET, 920 AR B8RSR
TROGEZE S B O FERAE BB L2z - D9 3| AL
ZheO5ERIZS-HTIAMMER L LT sShTwizis, [
ZHENHMEETH S tandospirone G- Lz & 24, 5IERT T
LAY, 209 BNk R E) 528 122 v Tl International

tandospirone ¢ drug holiday A R 2% L 22 MJD 745



2001 2002 2011
tandispiron The first time drug holiday The 13th drug holiday
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~—=|CARS total score

T Gait and Posture ARS —#—Kinetic ARS =*=Dysarthric ARS =~ COculomotor movement ARS

SDS
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Fig.1 Tandospirone improved ataxia for the first time at 2001, and we stopped the drug for 4 days to confirm the effect
After 9 months, the condition deteriorated again in 2002, His symptoms deteriorated further after cessation of 4 days drug therapy, and his
condition improved again after restarting the drug. It meant the drug holiday. After 12 times drug holiday effects in 9 years, the 13” drug

holiday improved his condition again in 2011,

cooperative ataxia rating scale (ICARS)" # & s1A735 54 5 12
HiZeE L0, GEBEOLOEE, RBELLLIAL4HBRE
(Xoesic#mL, BA1MEBIZIZ108ZED L0 B0 %
BTV LA S AL (Fig. 1). 9 » A 5£0 20027 52 2,
S Ean MR 2 b, MEREOER 5 REA B L
ABE. ICRASHEHIZ4M4HETH-7 O = ViEERSR SO
EF S # 1 L tandospirone % 4 H MR3E L 7- 5 L0038 o0 B 17
AHTHE & 7% 1) ICARS#6 iE 55 IS HIN. IR Fpd 1 E Mz
(MR B OB A% L. ICARS#E G S22 ETHAL
7o, EEREFEORRIZL AEROEEEZ DD, drug holi-
day L Il L7z, ZOHEO9HEMIZEF12 B0 drug holiday % # 1 &
LERML, #0HERE. 562201141 A2, MK AR
MACRFEASAREL 2 0 ABE L7 (Fig. 1).

FEZHRR : - (DR, BAmTNEE AR, SRR MEE
MRSt ToE, PUREoEEh R (R YE, TROLRTEED, K
A (PN LT b L OL{RFFESE) . Mm@ AT (FBhL TR
) o,

BRERR: MAELERETEEETRERF L7 B
MRI T b R o 8RS, 6T i ToBME O HREouK
EFRBT.

ABREER © APEFF 12.5mg @ tandospirone Z IREL T 7z, [
BHLH#, 45 1[0 drug holiday & [F#£ J7#:T drug holiday % HifT.
Thbb4HMERERRREEBRL, KEmN. KRIEK4H, FRABT
HizE —omE 2N EEE#) % ICRAS = IV TFFL 2. €
DFEH, KHEAHH TICARSHEAMIZT2H A5 738 E 150 AH]
L, EHEIZ3 AL D29 L2 (Fig. 1), %72

746 MEREGHE Vol.29 No.6 (2012)

#52~ 128 @ drug holiday |2 L TICARS19X H o 9 & 4ATHEN
(walking capacities), FR#Z7EES) (body sway with feet togeth-
er, eyes open), HEHGASROMT) 5B & BIRE (knee-tibia test :
decomposition and intention tremor) 15 £ UF R (finger-to-
nose test : decomposition and dysmetria) ®4THH % Mol L /-4
. §59[0 F ThDdrug holiday T4 H 3T oG58 L7
A% 45128 PARE @ drug holiday TiE, Kfrae o SEuz6 s L A<
ETho7: (Fig. 2).

% 8

AR SE ) 7T 12 2002 4E A 5 2011 4E @ #1948 M2 b 72 b 13 [ tan-
dospirone @ drug holiday 2% %) L 7z, AUE PO G #EE T, &
IrhE g o EALRF 2 tandospirone fR3E{Z X ) ICARS#E& &AL,
FEICX AU L DR LAz 2 La s, 3O 5-HT1A MR
L LT o/t R B 5 08026 9 4 drug holiday %) 5t & #IET L 7=
5-HT1A ZE WM o RAERER T, 7L+ ofilass
DIFLY I BRMARL RS EICE DT A EMEShT
1Y, tandospirone & [FHEOEF TAMIZIER L 2o gEtEdid 2 0.
F 72, Wieland 5133 X3 i vwT A raffifany -7
A 5-HT1A 254 tandospirone @ #5112 X b TER{E
ENAHIEEMEL TWDH™, FIEH TH tandospirone 12 K 581
B X Y MID TRIBEFSATWAE YL rififan >+ 7 A8
D 5-HTIAZHFERABREES L, KIEIC X DS FRRER AT
etk AR S,

AAE ] 0 8512 [ BLFE O drug holiday "Tl, #4785 417 15 O W3
A L7z b oo, ICARS DAATHE) O Rl O ANE 4 d o 7z



2002
The first time
drug holiday

NN R R

ICARS

2011
The 13th
drug holiday

10 -

2001/5
—#=Gait

20111

Standing =#—decomposition of LEs =*decomposition of UEs

Fig.2 Inthe course of 9 years , decomposition of extremities continued to improve, but gait and standing score no longer changed

ICARS @A {7 R M2 1E T IE 5 AT LAKL, 6 MAS2 AR F 2213 AT
MEHTH LN, FEFATRIAMEROREE TadEL 2d-o
Fotzad, FEMSICEMEL 2o it

MEEOHEECIE, 5-HT1 agonist DG ORRBIZIHEIL 16
MEMTHD, REFO LI IZOFEMIH N AT IR L 2 8
%ozt F7:, drug holiday D RIEH B FEE R, 5-HT1A
agomist (2 DOWTIHEN Zh o 2®, FHEESEUL TS L-
DOPADOHE B L 4HR & L™,

FAEFHZ BT ERM & v ) REIE 272D drug holiday A%k D
WLUER L, FEEHREE AT Ao L2 iR T ORI & A
THWVA, L2ilid [HIRIEREE SN, 5-HT1A ZHHH
AT BN HOFRR TV F oA AR SRS ] v
9 MJD DR EEAR RS — A L F 2 5. NREH o MR o
PUAGTED AT 7 v > xffifadssziy, AR OSMHTEd D &
b, EIREGCHERS T 5. MJID TS 3905 SARE0 P MR
REDTVF iR, BN A % R A /N R BB R o
S-HTIASHAHEFIM T A2 210X b, BB MK o MR
HEREEGTAEFEESNLS. 72 A O tandospirone %
BMLAETHOMIDD LT, REGIFETELREEMNTH -
Lorpro—HEEZ.

F7: MIDER LAY Z V% 2 2% TH 5 dentato-rubro-palli-
do-luysian atrophy (DRPLA} #° % 175 /35— T 4 spinocerebel-
lar ataxia (SCA) 11D FF ¥ AV =9 2 =9 ATk, MR
ORFIZRATLT Y F TARZERORF LD L 2 LhHEEN
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Drug Holiday Effects of Tandospirone Improve Long-term Prognosis of MJD

—13-time drug holiday in 9 years—

Asako Taker*, Shinsuke Hamapa®, Hiroyuki Soma*, Sanae Honma*,

Keiko Hamapa®, Fumio Moriwaka*, Kunio TAsHIRO*

*Hokuyukai Neurological Hospital

We report the first case with Machado-Joseph disease
being successfully treated for cerebellar ataxia by using 13
times drug holiday effect of tandospirone (5-HT1A ago-
nist) inthe subsequent 9 years follow-up period.

The patient first developed balance problems on walking
with anorexia, depression and insomnia at the age of 35,
and tandospirone (15mg/day) was prescribed and im-
proved these 5-HT1A associated symptoms at the age of
49. Approximately 9 months after his last discharge, the
patient’s condition deteriorated again. His signs and symp-
toms deteriorated further after cessation of 4 days drug
therapy, while his condition improved again on restarting
the drug, suggesting the drug holiday effect. Subsequently,
12 times drug holiday effects improved his condition dur-
ing the course of 9 years. At the age of 62, his ataxic gait de-
teriorated again. He revealed severe limb and truncal

748 AT Vol 29 No.6 (2012)

ataxia, being unable to perform the heel- shin test or stand
even with support. His symptoms deteriorated further af-
ter cessation of 4 days drug therapy, then improved again
to be able to stand without support after re-starting the
drug.

One of the reasons for the drug holiday effects in this pa-
tient may be the pathological character of MJD brain,
which show preserved granular cell layer of the cerebellar
cortex in which mainly receives serotonergic innervation.
Indirect control of exciting afferent fibers by stimulating
5-HT1A receptors in the preserved granular layer of cere-
bellar cortex may control by sending suppressive fibers to
the disturbed dentate nucleus. Our case proved that the
drug holiday effects of tandospirone have the potential
methods to improve long-term prognosis of MJD.
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Abstract

We evaluated quantitatively non-motor
function (cognitive dysfunction and
emotional dysfunction) and motor
dysfunction (cerebellar ataxia, spasticity, and
rigidity) of 21 patients with hereditary
spinocerebellar ataxia (SCA1 4, SCA2 3,
SCA3 11, SCA6 3), and statistically analyzed
the correlation between these factors by using
Spearman’s rank correlation. We decided
r>0.5 as correlated. JSS- irritability
correlated with ADAS-total,
ADAS-construction, and category fluency.
SARA total score correlated with TMT-A,
TMT-B, and ADAS-construction. These
results suggested that irritability correlates
spasticity and powers of construction, and
that anxiety correlates spasticity and visual
memory disturbance, and that cerebellar
ataxia correlates power of construction and

executive dysfunction.
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MEEAE, 80(1) : 15-23, 2014

€23 | =&t dementia

80115

SRR RE/ MMZE MR (C1F D

SRR

Key Words : spinocerebellar degeneration, hereditary
ataxia, cognitive impairment, cerebellar
cognitive affective syndrome, executive
dysfunction

& U &I

HE NINZE4E (spinocerebellar degeneration
SCD) %, /M, BEe, Fal, KBNEEEZLZ SO
% R DB & 7o AR B TAH S, SCD
ZREEYE L BEEICOES R, 209 LiEEE
BRI/ ZEYEE | SR M L ot R
EBLDNH L. FY R EEE RN
2514 (spinocerebellar ataxia ; SCA) IZ2wTid
BIEFHESICE ) SHORBIIHEEATY
5%, ARFTIESCAL 2,3, 6,31, DRPLAZ: &9
BEPE DS Y,

18934 Marie |2 & ASCADEZOFEELESCA
D EGREUE 12DV T OWRE ILEBNREEREE (/N
PEAEB T, SEMRERLE, SIS L) B
L UHEMREEE (PEREE, RMEKLER &)
PEERTHY, @mRBEREREEIIDRPLAL &—
EDOSCALANTILHEFTHIPE D) S & DB B TERE
LTHESRTER(T).

L# L, 19884 |ZKish 5 A4 1) — T &/
TEAE D BE TR RN EREE 2 kS 2 L v iy

L7152, /AIRSEEREEIC X 2 B Rtk akiEE D
A A Z A LRN-OREFTRD 0, SCAIZHES @Rk
R REREE I - ZonTHHRESNL L H IS
Ao A

INLDOEREST Z, AR TIX19884ELIE
23S SNk E PEk e £ F b & ICSCAICEES
e RN AR 2B L O T 5.

SCAD S RINKERERES (1
5T 23REBEAHZX L

1. % I8

SCAD RN AERE I3/ D A TIZ 22 <K
i, LM, IR, BE% ELRFEOBENY
59 502019 gRNEREEIC G4 A /NRO T
ZOB8IE, ANBNAE — R O IEE AL — KR H
D RFARTEF LR — % — N[l T 1,
WX D TS OFREEOFRERIEVDYH 5.
72 & 2 IXSCA1, SCA2, SCA6 Tl F 1T/ &
HEE SN, SCA3STII/IEIRES NS, F
72SCA1, SCA2 TIIMEHE A HEE & I % HSCA3T
BfR7zn S, Tz, WGBS 5 KK
13 B — BEJEAH% — HUR (cortico-striato-thalamic loop)
BIFEDOEEICOWT L IREZEDNH ), SCA3TI
BUR & kR, SCA2TIZMIRED BEE XA DS
SCAITIZ RN 5 (‘1)1

* Cognitive impairment in hereditary ataxia.

** Asako TAKEIL M.D., Ph.D.: dish & EHERE(@063-0802  AbimsAUiRTTEX —+IUsF 2 45 2 T H4-30) ; Hokuyukai
Neurological Hospital, Sapporo, Hokkaido 063-0802, Japan.

##% Jtaru TAMURA, Ph.D.: dbifi R S O 258

JEALy7E52E] ; Department of Communication Disorders,

School of Psychological Sciences, Health Sciences University of Hokkaido, Sapporo, Hokkaido, Japan.
##% Hidenao SASAKI, M.D., Ph.D.: A8 K5 K FBEEFM 7E R #E M ; Department of Neurology, Hokkaido
University Graduate School of Medicine, Sapporo, Hokkaido, Japan.
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80 : 16 HEEAE 580% H1F
1 BEEEMNBEEE ORI & BAEOERE
. e 45 AN T K R 5 A D
ARl BET | REEH ﬁﬁ%ﬁ%@ﬁ wE B (%)
SCA1 | 6p22-p23 ataxin-1 | FHR;RRE [OPCA##2] 0~20
HER I B E NNRERE, B, TA)—7¥
e /)~ B e R A
e ER AV
BHR
Bh B
HHET
75 —7 8
o | KRB R H DRI
SCA2 |12¢24.1 ataxin-2 | fR{GIRERE S [OPCA#5%% ] 25~49
R S5 WNEEE, B, T4 — T
iR BT, KW E (ATEEDE)
IF/7U—-XA cortico-striato-thalamic loop @ 9
| LERDEHEAH
SCA3 | 14g32.1 ataxin-3 | R, VAR ALEE FEiRE, Mg, sk| 5~13
[ B (20m AT O384E) © EE) | B, HiiEE, FHHEs, giA
g VA= —, Ei BHyE HETH
I # (4085 LLFE D 365E) © #52% | cortico-striato- thalamic loop®
fh, BERCETREES, EEPEEL | HEIREEREOZEE AR
ERMHFEROREE
111 B3 (20~ 405K D3EIR) © FEME
_ IVE | KA E
SCA6 | 19p13.1DP/Q A SRR iR 7 Purkinjeffl fi, & S 0~20
¥4 7 B HFE N TAY—7H#
ALY A 6 Hz D (K § D ik
F ¥ ¥ NVal
HF A=y b
DRPLA | 12p13.31 205 LA T DEESEAE | AEME | IR — AR Lk — v A k| 908l
PRI, 347 0—-XATA | R, BEERE ANERE K
A, KM M=k
40i% LA E o WRAESAE ¢ RRAD
fiE, BT TF—2R

2. BRAREUEY 5> DR

3. BEEEEIROMWE

19984E |=Schmahman & {3 [20%1 @ /M | 2 fEE
b OB (LI 1 4, REZEL36Y, ANMZEZE
HEAE 4 ) TR R R & BT L 7o8ER, D
M & B O R B CoBAT iR RE (MFERLIRR
CEENRE), MRZERRERRERE, RIS PRI K
m, TEGRITE: &EOANBEE, kERT
Oy 74 —BEREDEREEEZLLLL, /b
AT OREEZ I IEE O X THRERT - HiH
RSB EDAZRLZ] LE#EL, cer-
ebellar cognitive affective syndrome & v 9 &
408 L /=¥, [A4EGrafman S |3/ B Z2H80E
DEEDIN A DT Xk (Tower of Hanoi test)
THRITHREREZRD L Z L FHE LY.

19884EPeterson & 13, & (Z46 % AERLE
T 5 EE AR A EL 1T ) BoOlKEE £ PET
THlE L724ER, Brocaff O m T i A+l
EERD BEEITPICRIE SN A Z E 2R LY.

104E £ D2008FE 12 i ]issendiSAS N7 27 M 7T
T 4 =12 & /N —BLUR O IR RS — A S AT EF
P RE — 161 — /DI & v SRS ICow
T L, MEsSEREREREEIZES Y 51
3B 5 M7 o 729,

F 7-20094EStoodley 5 1 & F & F L FRBEATH
DEEREEHEIFZES31F 12 A & AT & HAT L7452,
RS AR R AT R /MR A EEAIRIE S LB
LR, /NROEBNCZER, AENCSESRAELK
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2 OBEMEEOREMEICH O SABNBERTOME L SR | BEROMRE

EATHERE - 2N F o
RE e W B =@ | mk ety
SCA1 |+ + + ~ & ER SR T+ = =
25 25 25
26
SCA2 + + + [+ + + + + + [+ + + ]|+ + +
SCA3 |+ + + |- + + |+ T+ + + | F F | - = F
26 14
SCA6 + + + | - — + ] - + + + ]+ + +] - - +
20 25 14
_ 24 |
SCA8 + + L 1+
B 21 21 25 21 21 _
SCAI17 ¥ =
DRPLA 3 e
22 22
SCA19 + ¥

NN EOAEHD, FHIIBlrkO#EHY, H¥IEZOMOERNRE. —2TL@EDH5 4
D+, 1FLHEOLVLDIE—, BROL VL OITEWE L. /4, TEICITES &R

DRGLFERIZOVT, UMFFEELBL.

i — 71N 28 A% 5T (crossed cerebellar projection)
PHEET DI 2R L. SiEE FITHERET
(& Crus I & VIIABIE L ASHATE — /Mgy — 7o
e %, THEYRRME T RERE O VIIASRIE & A
M AR BB DA R R T & L TWw AR,

4, ERERICLZIHR

20034FKelly & (2 FEEIME Y A W A Z <0 74
VORBEEICHEIEAT LI LIZLY —KE
B &N % FE S AR I B & ATSEETER &/
Aot Bz B e 4 S AR R BE AR 2 A W TH 5
ZEFHELAITLW,

5. SCAERINMEEEREE D5 FiRE

ZLDSCATIE =Ty P E— MEEE
FWEREDSHERE L 2 2 L s s T Bz
2%, DRPLAIZDOWTIIME % LHwEShTw
Z) 22) !

6. SCA ¢ BxEMmE

19884:Kish & {3SCA1® i Ccholinergic marker
enzymeHVE T LT\ 5 &3 L7225, FOHM
DIRBETIIMET SR TN,

SCAIZ¥ S Bk BitERERE E (3 2)

19904F LARESCALZE 9 s RS RERE & 12D\ T
RGNS S -8 20074 12 13 Biirk'? 25,
20094F & 20124121311 & 59723 | SCAD &t

BDEREEEREEICHT AR ERERL TV
BISF DFERIT—E TRV, SCAITRE S Bkt
FEREE (LA, 1FEMEE, FITHERE, 5
A RCiEREE, HENREREE, B2
REEEZEICTEIMBRESNTWEDY, &5
R TEREIEE DML EH T 5%y 7)) — D
E, 5L TWATMOMENZO—REEZ
b. DTICEBRIEEREREE O & 2t i
3SCAIZDWTE#T 5.

1. IS RKERERES GRAE)

%R R ERRE P E (FRAAE) (X [IEH 12 5E
LR R R R 23 M E 12 & » Tk
BT L, HREFICEEL 2 -9IKE] T
D, Bikd 53 F ST eERMERELET.
BHEED A7) — = F¥FE L L TMMSE,
Raven’s Colored Progressive Metrics 7% & % i \»
TWaBD, 72k 2, MMSETE3 5546,
— M IR A2 EL T Db O % &ikiE
KAntEREREE GRAVE) L2 L, O TIEE
DHEABAEEIZ L ) HZEERREEL, serial's7
WX D EERE R FEM T 5.

AR & 9 IZSCAIZHE ) BEAFEDHHFE IS 5
WEIT B TL VA, ZTHITHLEEO R
RERAT B ERNERERES RS Z L —H
EEZZ bN5(SCA10~20%, SCA225~49%,
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80 :18

SCA35~13%, SCA60~20% )W (F1).

2. 2fTEE

—EOFTEN B LEITT AR TH Y, OH
BodE, OtEoVvE, GFBEOET, ORF
M7 % E2 TN T, FICHTEE, LEK
L EHRE5T A, FTEOFETIZEE, —EDTEI%E
MRS 2 BATA TR & < Fih, #ERE, 2L,
HIET 2NN EL S5, BB ORERE T
IEL {83 %880, %814 (initiation), EED
H4% (sustained attention), EE DS, FEO
T EPETTHHLENH L. FETHERERE
A TEORGREECITEIOEROEE, T4hbb
R4t (perseveration) % [ (rigidity), ATEIO#ERF
I & (impersistance) 474 © H i, BiENH
(disinhibition) Zz & IC L > TOEERZ SN S, &
HEa2 8y 7Y -k LT, ey —
& GBEBAE ), inverse choice reaction task, stroop
teste AR LTV 5,

AT HERERE F (2 SCA1, SCA2, SCA3, SCAS,
SCA8, SCA17, SCA19, DRPLAF R T D JFHI T
M ST s 2 THSCA1 &£ SCA3
IV E W REYDH DY, THITATEE, BK
BlIlBE*RBDLIEN—REEZ S,

3. A ERE

FEEEL X, ZLO/BP»S—2ORH T
BATHRIET % RIRNEE, EEOMWEDHER,
SYVEELERIIERT 2FEORE, —DL
EORIBH L TEEN 2R RMICES T 50
FEEL CICEESAL N, FICATIEIERE
BTFICLA2bnE3ns, MIBTAHENY T —
& L TTrail Making test(TMT), Digit span,
Corsal Block Tapping test, symbol counting
test, stroop test% &% v Tw 5,

JIE 5 O#ERTiE [SCAL & SCA3 T lidigit span
(B8) DIERPOLEFEOHEL L] L LTWER,
L %» LKlinke & iZ, symbol counting test?# 5
725H% 0 OrsiS I 3EME, stroop color/word test®
HE,PLD, [SCALIIFEEESROLNL ] &
Wi LTWwWa, F7-SCA3IZEI L TH HM S8,
R EHRERFICAT 2O nwI eR
LIEEDEEICRESZVY, REHBVT A b
(W3E) 7 & /N — BT SESE K R MR O BE & | 2B
TAHSRMEEOREICOVWTRHL TV 50,

THEENEL #80% &£ 15

4. BB EEEEE

RZEM OB L RERAEREOEET, EICHIE
EVMEET 5.

T 523y 7 1) — & L TRey-Osterrieth#2
I, WAIS, block design (i & AZEEE), line
orientation’s &% Hvi T 4.

JI& HIXSCAL, SCA2CRe#E 2 L, SCA6TE
ERLERBELTYAEH®, Orsib (2SCA 33%
(SCA1 :6, SCA2:17, SCA6:6, SCA8:4)T
Rey-Osterrieth#HE I ARREIC L 254
ERPS, FHREOENLZVEELZED S L#
EHLTWAED,

5. CLEEE

B0 7 0L X ITEREIY AL, FRz
BEPNIZIRFET 5, RIFLA-EREIIEHT LW
I SEXENH L. EHROMEIISENTELA
HHICEICHE N, WEIEE SO mIE
BITEZE, BEIILRFEELRBEREL EF KD
BEIZL 5.

SratE Rl EREOM I 1 F | ZWechsler memory
scale (WMS), Word Lists% i\ T8, SCAL,
SCA2,SCA3,SCA6 TEF DG H 51922
HE MBI E M 1213 F |2 Rey-Osterrieth £
MXEEEREAZ BWTBY, JIIAESIESCAIT
BEOWER L EMEL TV 52, Orsib i
EHDELTWSEY, Fi2 BirkSI3RHEY
b7 WSCA2 TIIBIEMRLERE X 2 vwaAs, 7
SE % 9 SCA2 T3 HE 2 IE O B AR AR ICF
LWETZEDEELTWAY,

SCAD S RINHEREREE
—IREIE D EEE DFR T (3% 3)
SCADIFRIE D IENZ DN T OHE I,
EBIZL ) RIEFRCEITAE - FPRL L/
B, BRI R EAERE T &) 5 B o BRI R
T e —HEEZD, ScholsSi3SCAIZBWT
HHYE & 0 7854 SCA17%°DRPLADO# R # ¥
F, Biirk®I13SCA1ITMMSE R 2 7 A3 21K

WELTWA,

FEATHERERE 2 12 SCA6AHSCAL, SCA2, SCA3IZ
B, FERREEENSCAITEVR LY
ZLORMBOBREDEIDHSLDOD, EE - &
ITHEREREE, WM E, LEREF
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&3 SCARDERBHEEERE DR LLERE

Biirk, et al.(20074F) | Gerrard, et al. (2008%) | Klinke, et al. (20104F) Orsi, et al. (20114%)
JiE | 36% 15% 32% 33%
SCAL | 11%; Zfiriy s R litkie 6% EEREEIEY 6 % SCA1, SCA2, SCAS,
[Edid 1) (MMSE) {symbol counting) SCASTLLTRZERE
WEEE R EE AT R RE I ESCAL, SRRAER N R E
SCAL, SCA2, SCA3 SCA2, SCA3 T [afE # Y (MMSE)
TRME (inverse choice re- MR EDH D
{Rey-Osterrieth# action task) (Rey-Osterrieth X
e )
SanLEC RSV FEEE S 0 (Digit
{Wechsler memory spanld )
scale) BATHARERIE S 1) (stroop
FATR R ES D test)
(b7 7 —EER) PLEENEED Y
N ] ) _ L (HEMEEEE
SCA2 | 144, #HLH 7 Bt s e & 34 JEEREESCALL Y | 174 SCAL, SCA2, SCAS,
SCA1, SCA2, SCA3 i SCA8TEL L
TR (symbol counting)
EATHEREREE S 1 TR AR [ ESCAL,
(FESEE D5 DFEM SCA2, SCA3C[fj#2
&)
SCA3 | 11% HEMBEEEEE | 64 EERESCA3 | 156% EEEESCALL Y
SCAL, SCA2, SCA3 £SCA6TlHEE 235 3
TRIFERE £ (Attention {symbol counting)
TEA) HEITREREREE 1ZSCAL,
HATHERE T SCA2, SCA3 T f8 5
SCA6 L 1 i
~ (stroop test) B ] B
SCA6 9% JFEREESCA3 | 8% JEMEESCAIL V& | 64 SCAL, SCA2, SCAS,
= SCABTlRE J (symbol counting) SCASTE% L
Ji (Attention EATHEREEE S D
TEA) {inverse choice re-
EITHERE M E action time (& 1F %
SCA3 & 1 s FEHT I ADS )
] (stroop test) i
SCAS8 4% SCA1, SCA2, SCAS,
SCA8T#=7%: L

SCA1, SCA2, SCA3, SCA6D 5 T D B TH TiEA 7)) — 12 X HFEEE, SCA2TIIFEHEY
EWHH. LTOSHEOHEIZOWTENZE = & B ERA ﬂ-G‘JI’f“iﬁ‘ AN

Y%

1. Burk®D 3R (2007 F) 9

*+ 5213364 DSCA(SCAL :
SCA3 :

11).

11, SCAZ : 14,

OMMS? #7555 1ZSCAL TH E 12K,

2. Gerrard 5 D3R (20085F) %

K15 13SCA 15% (SCA3 @ 6,SCA6 : 9).

(DiF B #EfE R & (Zattention TEA (test of every-
day attention) @elevator counting!Z = % #HifilZ L

DIETETH Y.

@OBUEHE AR A % % 1L Rey-Osterrieth B4 T @BATHEREREE [ dstroop testDFERIZ L D,
DFERDP D, §RTDOSCATEE L L. F TR 5 HSCAID JFH55H .

Ounﬁflinb uaiwmsm B, TRTHSCA 3. Klinke 5> D#RE (20104 )2

WCREZRD B0, SCAITHE DR, x5 1XSCA 324 (SCAL : 6,SCA2 : 3,SCA3 :

DFEFT ﬁ% bli‘*.';k.—azcscm £ SCA2iz58 ¢, SCA1

15,SCA6 : 8).
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80 : 20

DiFEREEREE X, symbol counting ¢ L
fE DT ATSCAL, SCA3, SCA6TEED 5 1,
SCATIESCA3IZ A EICK T L 7.

Q@FATHEREREE IR L ClE, FREENTICL 538
T OFER-CIEISCA, SCASTEHEIZIKL P L 72,
TR TAENEIFEN T BT LI L TH
#o 4 #8454 A inverse choice reaction task @5
FTIESCAL, SCA2THEIZIK T L, SCA6TI

inverse choice reaction task Creaction timeid 1E
WCHDINBLT —H%\n,

OREHNICH LTI FEN - HEiEE b
WAL L ERE SN TV,

(WFE#H )12 B8 L Tldverbal and visual memory
THEHREER L.

4. Orsid DO#RE (20115)%

%1%, SCA 33% (SCA1 : 6,SCA2 : 17,
SCAG6 : 6,SCAS : 4).

(DMMSIZ & ) 26~2817.¢mild cognitive impair-
mentx i@, BRI T 2\,

@EERFEREE 1, visual attention, memory
(verbal and visual), visuospatial functions?® 5%
W R ROIFEBOER L.

5. 8 B& #l

214 DSCA[(SCA1 : 4,SCA2 : 4,SCA3 : 11,
SCA6 2) 122\ TE B e LB R (MMSE,
ADAS, TMT-A - B, R4 w7 A M, #EER
TERRBEWMS-R, FAB) % 9jiti L 7248 58, 1HEE DR
B X RS- A TMT-BIZSCAL CREE DS
5 <, PEROHE & —E L2,

MBI IRE

RHEZWIZB VT, ARLHEENZERE
RINHERERAT & &b TEE LR O EELIR
FRLBGHRATTH 5. ITESCAD KAk REfR AT
AT ALOL LTHRESNTWAREIZD
WTHREH T 5.

1. £EFNRE

NS ST B SRR R D — D TH b
FEEE2RNT AL L ORI LR
FEn, BABSTOERAINTWEY, Hkd
RZTWDEHOMWEEL LT 5E % Bk
RS0, BEEELR EOERNEERE L
M AFRE L TIEHEN TS,

HPEANR E80% 15

2. Hi%EE : MRI

(1) VBM (voxel-based morphometry)

VSRAD® (voxel-based specific regional analysis
system for Alzheimer’s disease) |2 X ) KINREZH,
R, MM OBFE A EBICEHET 5 RETH
%. SCAIZEE§ HREMI 35 13 was, A mE
BET DY,

) o7V 7574 —

FAEMRIDEFGRFH E 5 2> S 557 O MEHAED
REA L ERmFFMEIT ) S EDREE % o 7z,
ATBE AT - SHTAYE 2 L O A5 & /NN O
HEADTREN TS, SCADFEBIHE X7\ A
GHBMET 2 ET 5.

(3) I FESPECT : 3DSSP

SCATIE/NN, BsEnlEny, KRB EER,
PR EOMFRET OHENH L. £72SCA6T
prefrontal hypoperfusion” D 55H 5.

SCADE RENHERERES &
EBpfEE O RE

RN E L IREREEORMEMEII DOV T,
N B SRR & S RN R B T L o T
BEENTVEDOATHL (K 4L).

=D BLHF S EERHMED 72 “Machado-Joseph
J515%] T, international ataxia rating scale
(ICARS) X FAB, #BfH#Z, TMT, HE, #HEM
FIERREORE AR L7z, Z ORSRICARS £ 41
R % R 7O F R EMRCEEEE (HlE), TMT-A,
TMT-BE 5 LT 5%,

H A IEI605ELL N DSCA 214412 2w TIEE
i E (R R R P R IR E) & EFREE
URBaEEEHEER, e, [EHE) 2 2 09I EHE
L, ZASDORRIEICDWTHRE L7z, ZOfEE,
JSS-5 21 1 ADAS-total, ADAS-construction,
category fluency &, SARA-TIZTMT-A, TMT-B,
ADAS-construction & FE Z /R L7z, 4156 DR
B0 S BRI &, NEERITE
R EIME T &, ANNPEEE IR
)R FATHEREMR T L AHBABIR T B Z L AR
MEiz, T OMBIEAR L EMHEICET S
GABA, #EfE, [E#E, KR, EHEIZE5T 5
glutamate® X 9 1230l L 7- 0 m e i) A A3 R i
LTwAIZ LR —HELEZ D,
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K4 SCADEHREE CIREREEORMMFRICHAT 2HE

o HR | sy - HEZRD s D
¥ e [ge| BB |AB T | TR
2003 | Biirk,etal. | 19 | SCA1l 11 | Dysarthria score Digit span
SCA2 | 14 Verbal fluency
SCA3 | 11 o
2010 | Klinke,etal.| 24 | SCA1 | 6 |SARA Symbol counting '
SCA2 3 Response inhibition
SCA3 15 [nverse choice reaction
__ | scas | 8 | o
2011 | Orsi, et al. 25 | SCA1 6 | ICARS Phonological fluency
SCA2 17 Semantic fluency
SCA6 6 Stroop test
SCAS 4 Tower of London
TMT-B
Rey-Osterrieth Complex figure
- WALIS Blocks
2012 | H¥ 5 26 | SCA3 | 15 | ICARS total score PRAEMELRGIIE (VMS-R visual memory
backward), TMT-A, TMT-B'
ICARS Gait & Posture score | Category fluency (animal) -
ICARS Dysarthria score TMT-A
S _ Kana-pick up test
ICARS ocular score Category fluency (animal)
TMT-A, TMT-B
Kana-pick up test
Letter fluency in FAB

SCAIZE D BRI EEEEDRE
DEomRAE5E25E, SCADIE#IZOWT
IEEI R AR E 21 Tl A  BRBR B E O
B AT AL ENH A, Lo LSCADE RN
PREERE DWW T OWHFIC T A |G I,

1. BB E

RHFEDIGEETHHa1) Y2 A5 5 —€H
EANZoWT, [FLEMERTHSDLBD/PDD
VZAE D BRANE VR L TIZIRERI R ST
WABASCAICET 2Hid vy, LAaL, SCAD
ERp e EILFhR o & 5 12/ RO
FEEAG — K2 BT D A SH A B R4 IR (] — A% % —
/NP A% [ B & K B ' — MR 1A — #E (cortico -
striato-thalamic loop) [[FEA5F:E L CTH Y, AT
BIEFPHRRE], BEESEE 7 & DR BT Alzheimer
JH°PDD/DLB & 3t L T 5 5% 5 Z L5,
L) AT —EHEHOFEHIZONWT
LR AET S,

F 7o/ — RITBEHATEF ORI IX T — F >~ 7 A E
) — R FITHERE R o TV A DS, FITENTEOS

REERE IR EWED F— 3 ¥, 2o b=
¥, /NWTEXRT) Y, GABA(H =T I /B
B EICE > THZBENTWADSCAIZEES
ERINS R ETD S S OB EEYE 2
T HEPEHEIZ L BHEBIOVW TR ET 5.
SHIZHIRD X 512, SCADHERT) R HATHRE
BEE LN EE R M L T B Z Eh S
ANIEVEE BT O T EE I L ) TERERITHE AR
EEYYEL ) ATEENDS.

2, UNnEYF—232
SCADFEIRSREREICBE L TN 77— 3
I BBEOHEIE . L Lo
BEWIUE»PLFEZ D L EES NI BEE I
LCHFDOEA IR L TT ) BENIESARY
EEZ LN, S4HSCAIZHE) BE - FITHREEE
CHLZEH - MEAEREREE, RCHEEFEICH LT
AEEAE - FEZWEEIZLZVANE) F— 3
& B BRI RE R E O Z(LIC BT 4 kEERY
BHEHZITOLEND 5.
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SCAIZH: ) BRIEEEREE IOV TIIMERT S
MRS LA IR OME, BRI DOFEFR L
HEITA ¥ — FOME, BEEESCRBEYIEOME
&) —EDRRPBOLATV RV,

SHRIGERNITE BRI REREE LRI 5
Ny T ) —EAE— L, BERTE AT & & b ISHE
e a2 29 5.

$72, EREREEE DGR OV T, SCA
DIFBR B o 1o S EHEILED HIHE L
EYEEPLERN) NE) T = a /20T
BE LT BEN DS,
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Machado-Joseph %% 12 BT 5 13 k%

EVG'

AERE

H A £ R H R 7 OB OB OF OW”

Z N

FEE . Machado-Joseph i (MJD) 28 2 iFEMER E4 M L B

35 I AV C T

DL &L v MID

ﬁT' 15 #lB X Ui, %ﬁﬁlﬁﬁ’i“ﬁﬁ“ﬁ‘l L 7z %t BE B 15 81 % X} 412 Frontal Assessment Battery (FAB),

*E?L () — - ul:s l:l

, IV A b, Trail Making Test {TMT) -A, B, g, jeg -

?Eﬁ.ﬁuut%’tﬁ?ﬁfﬁ ([ - “'«flilﬁ} ZHifr L7z, MJDﬂ#'(Ei FAB &t e (GERELT), Jﬂf‘é, i

ZRVWT A MIAELZERT ALK, —F, &

B (A57a9y—), FAB® !ﬁﬂi, 238 RS,

AHIEE, SRR, Go-NoGo it ] .?5&05&"5:. AR IEREM (W - 30, TMT-A, B,

B/AIZIIMBEHTHEEERZRD bR d o7z,

MID #F T, EEOLZR, BIRMERICHERET

A ST, SEEEEIERNEEDED S, MIDIC X 2/M-AiASERERORE & oM

AHER S .

(B R AbEEEFE 32 (2) : 269~ 277, 2012)

Key Words | Machado-Joseph ¥ (MJD), pigd#Edae, 4acti i,

EROEMR, 7—F272EY

Machado-Joseph disease, Executive function, Divided attention, Alternating attention,

Working memory

i$ U &I

Machado-Joseph disease (MJD : H-fi/INix g
fiEY 47 3) i, CAGY ¥— FOREMERIER
T 5MEEOMREENRETH Y, AHETIED-
LS MBI OBV HB/ NN EYEETH 5. MID
B, N R S, AR, i
B X OBERILER B, AN Bl 5 i A o
HEMETET S, MID X, HAMICES T TEM
JEZ E &\ (Ishikawa & 2002), & 5\ IZFE%
FEDMBLA 5~ 13 % & MOBEH/NKIGIE L D D
By (Kawai & 2009) EMESATW5285 R
MmbgheREd L U CHEMD X U SRR E,
P22 HIRE BB R &, AR E (Kawai & 2004),
it AL "l“_' vy bOYI Y B OREE (Zawacki 5
2002), SrEMEACiEREE (Birk 5 2003), #HEPE
HEEOY Yz ofEE (Maruff 5 1996) A5 X
NTW5, THETIZIMIDIZBIT 5 BAnbsnE R s

¥, WBHREORE, HEOY Y BKL % X
@‘E'.“trf& REREEAVRIE S N T Wb, ElEES
(BLTFER) BEEICE LTI, 23X 58Kk
REDIEREL BT LiX, ZLOMEAIEELT
WABH, BHITZETH %, Sohlberg 5 (1987)
BEZROWEIZXY, EE0ESEIL (Focused
attention), JEEDOMERF (Sustained attention), 3%
RYEVEFE (Selective attention), #ix 19 7F &
(Alternating attention), Mt 7-A971: & (Dlvlded atten-
tion) (Z#L 7z, W (2006) 13, EFEITHE
DR L L2, R ﬁ%‘ﬂ“éﬁ}fﬂﬂ:&u FoD
EITELTw5, 1, BIRIEE | £ < Ol
PO —20RME LI E TN 275
DOEFRIKIET M. 2, HE-795—F%
A - EEOMERREE - 5 —EREMICBIT AER
DSREEDHEFFRE ST 3, TEIEIT & 2 IR - e
WA My 7YY ray bu—vOEEOLER
(B % ARG %2 — WP R L C, o X EE

LA DIMAEN MRS R T 002-8072 Lt H DB 255 TH ZhEA 201146 6 H 2 A

" de i P R b

ZHH 20114E12H 5 H
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RIERICKET %) @aEREER (SoU Lol
M, 020 o0EE, FE0E0D
AED L P TOWV DD ERITIEEZNIT S0
N, FEOFER, B LHET L), S 5IThE
(2006) X, FEEORHE L SEMEEEZ ST ER
HE D REBI A BIAIBEME (X, ATEHEEICIE S % L
E N TV 5 Shallice 2MRME L -EEEHR S A7 4
(Supervisory attentional system) 3 X UF Baddeley
DI —F 7V AEN)VEFIVIIBIT AP IFEITR
(Central executive) & BERERIICEAP S A2 & 2R
KL TWb, 2F ) AigREaRE cRE s b0,
EATHER RIS R O L AR O T Tl
%, BUOILEROBROWE L V225 (BES
1986, W)l 1998). & Z CTEAOIFEREGEE, N
B6 (2001) o7 %78 (1 @ &k w
Lty hOEBROREE, 2 AFLA 54 TN
floREE, 3 @ HEROEROMBILOREE, 4 @i
oS, 5 @ B (FEWR) X 5174 OHH
) EoEMSALNR, WELXSIZHETH
%o %9 Trail Making Test (TMT), A hIV—7F
A M, EEERERA L EFITREREOVTRIC
Lo ENTWAD, I (1998) 1%, widEIERGE
WHERITONLER, HIHbkeE, FATRE, (FER
B, WML EIConTIZRE 4 DIEA T 72 Rk
LTELT, BEWIIHETLIHTZALTWD L
BRTW5bH, €2 TARRWTIE, Ik (2006) D57
B 7o abkne, ZITHEEE, HIwitkeE, v—F
FAEY, B, v A5 -RERETER
FrhiE e S h, EEEEREREIEEITATY
LEENB LB AN R B TR
FREE FHT 5, Shbibiz MID 2B 51F
MOV THRET T 5720 MJD B# B & U4
W, BOEERL AAUBREE & R L 2o BRERIST L,
Bng - ving, BLEEMERCTRGEPE (R - 3, R4
BWwr A b, BBERE (A7TY)— - BEE),
TMT-A, B, Frontal Assessment Battery (FAB)
& WiAT L 720
. WREF&E

1. X&R (F1)
T, EIEPEMID BE 1560, EXERD 48.6 7%
(29 ~62i%), (BYETH, HESHD, FHEEF

mKRBRAERTZE 3282

1314, MJD 154 8 I EIZ TITICE V2
WiAHEE L, ZOMmT7 4%, F—RKRISHET#
Frick ) MJD LB Sh7zb D52 Eh
5 MID L& L7z. Fin, BEERERHLE
WxHEE (NC) #E 156, FIERN44.7 5% (27 ~ 64
i), (BUE6w, ZWIB), FHEFFE12.6 4,
MID B, FHFIE R E R 9.67 4E (1~ 204F)
THholzo EWRE IZHIIKTIZEED 5 i
M<, BANXMZSMEFMA 7 —v (HDS-R),
Mini Mental State Examination (MMSE), L —7 >~
i~ b)Y ARAE (RCPM) I EEIZZED S
Nihdro 7zo BBRE ISR EORE, B
W, TV a— VRO REAEEE, BAVRRTAR R 1
B, FEHERE X )RS IN~OREE172.

2. BHEEFHX

(73 Ak R )

HEEOL o LD EANERTHHETDOMEL
WA 25D X OHEE RN EREL LT
YLy AT —illEld (WMS-R) DEME & 85
PERCDEAEEE (RN Chnig 2006), EIRAGTE R HERE
A e LCTMT-A (i 1995), ZEMLHICEH
AR AR AR & L TIRBR VT R b
(%iE) (5K 5 1996), v x7 AT —itmtE
(WMS-R) o#ing, SIEEvEGCEEM GE), 75
ke () B XUREEYE (B, %), ILEED
R X ORI ERE E LT TMT-B (i
1995), &5 IIHEE L, BRI A0, E
BrurssIryys, FEECHT 28&Es, B
GIRLERIZ 30T % PIHIEEAE 20 2406 10 il T ZE A% AR
% (Dubois & 2000) & LT FAB #hfr L 72,

3. stz

EH I, MJD B & O'NC B ToltiTia,
Mann-Whitney U-Test & i\ 7z & 7oAl B4
MM AL R L AEW, BEER, BIEREBER,
International Ataxia Rating Scale (ICARS) (Trouillas
5 1997) THELAZICARS 227 (&il 1. &
o oRATREE, 2. EEpREREREE, 3. MEERE, 4
IREREBREE) B XU CAG ) ¥— ML ot
ExR ATy OENAHBIMEZ HvTit- 72,
T LPE T StatView 5.0 Z il L, Mann-Whitney
U-Test, AYE 7= v OIFNAHBIEDORERIZ, [F
NER AR TE RO 2B L U p % FR L 720
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®1 W5
MJD (N=15) NC (N=15)
Av. (SD) Av. (SD) Mann Whitney U test
il 48.6 (9.5) 447 (14.8) z=-0.81 p=042ns
(dilH) (29 - 62) (27 - 64)
PR 1 7 FE 6
8 2% 9
MzF i 15 # 15
BETFE 13.1 (1.8) 12.6 (2.06) 2=-0.77 p=044n.s
HDS-R 27.3 (2.16) 27.5 (2.30) z=-0.38 p=10.71n.s
MMSE 28.3 (2.20) 28.5 (1.70) z=-0.02 p=10.98n.s
RCPM 31.7 (5.06) 31.4 (3.76) z=-048 p=0.63n.s
FERE -l 39.0 (9.78)
FERE 4 08 - 5 9.67 (5.29)
ICARS (&dt) 33.1 (12.6)
ICARS (Posture and gait disturbance) 15.5 (8.7)
ICARS (Kinetic function) 12.6 (6.2)
ICARS [Speech disorders (Dysarthria) | 2.2 (0.9)
ICARS (Oculomotor disorders) 3.1 (1.4)
CAG repeat length (N = 8) 72 (4.0)
(%) (67-179)
p > 0.05n.s

MJD : Machado - Joseph disease

NC : Normal control

HDS-R @ £a/I S aneard 2 7 —

MMSE : Mini Mental State Examination

RCPM: v —7Vv@Eg~v b)) v ARE

ICARS ! International cooperative ataxia rating scale

. #5

1. FEMEEEE (k2)

FAB &t (z=-234, p=0.02) BLXUFABTF
f7IE H osEfEke GEEEE) (z=-3.20, p=0.002),
R GEHETDH) (z=-2.22, p=0.03) (%)
(z=-212, p=004), REBHEVT R b (z=-2.95,
p=10.003), WHME (z=-2.10, p=10.04) ZMJD
BOAERK T AA LN, FAB FRLIHEH® [
Wk, fERBOE, RYIEME, EEIER, Go-NoGo
|, Bk (7T -—), TMTIZA, B,
B/A, Ba (NERR), SIFEPERCIEHEPA (N - %)
TIRHM CABREIIRD O o7, B

R

(HFTY—) X (z=-1.93, p=0.053) &bF
PICHBIKES DICEIEL b oizs

2. #B8 (%£3)

RS E A AN A S N LR,
MM (z=-2.33, p=0.02), KAHHEVTF A}
(z=-229, p=10.02), TMT-A(z = 2.06, p = 0.04),
TMT-B (z=247, p=0.01) THo7zo BIEELE
e AHBELRMBEAA LN OIS (z=-1.99,
p<0.05), VE—IH (z=-205 p=004) T
otz )E— MELEMBLOMFIRAERR LD
HELMBIERD bR kd o720 ICARS & Mgkl
HYEmfEEOAEZHBAPALNIZDIE,
ICARS &t & S ERCIEdEP (HH) (z=—2.29,
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FORINPERERTZE 32 K25

R2 AROIRRERR

MID (N=15) NC (N=15)
(SD) Av. (SD) Mann Whitney U test

AB &EF 18 miiifisi 15.1 (1.71) 16.47 (1.69) z=-234 p=0.02*

FEL 2.73 (0.46) 2.53 (0.52) z=-112 p=0.35n.s

A 1.27 (0.70) 2.27 (0.70) z=-3.20 p=0.002%*

FOPE B s 3.0 3.0 1.8

5@ 2.87 (0.52) 2.93 (0.35) z=-0.05 p=10.96n.s

SRR 2.93 (0.26) 2.87 (0.35) z==0.60 p=0.55n.s

(;o ~NoGo #fH 2.67 (0.72) 2.87 (0.35) z=-0.61 p=10.54n.s
ke (8) 14.0 (3.80) 16.87 (2.92) z=-193 p=10.053n.s
Bk (H) 6.3 (3.92) 8.53 (2.45) z=-2.22 p=10.03*
i (x) 5.1 (2.07) 7.27 (2.79) z=-2.12 p=10.04*
zgcn'? (IEmE)  (5) 9.49 (1.69) 9.13 (2.56) z=-0.46 p=0.64 n.s
WiE () 6.9 (1.60) 8.27 (1.67) z=-2.10 p=0.04*
SRR (FE) (5 9.87 (1.60) 9.20 (2.08) z=-0.80 p=1042n.s
RAEPERCIEER Q) (1) 8.27 (1.91) 8.33 (1.68) z=-0.17 p=10.87n.s
RE&HNT A b 31.3 (10.2) 43.2 (8.4) z=-2.95 p=10.003**
Trail Making Test-A () 52.5 (25.4) 38.93 (15.36) z=-1.66 p=0.10n.s
Trail Making Test-B (f)) 115.8 (65.2) 81.1 (39.05) z=-1.62 p=0.11n.s
Trail Making Test—B/A 2.21 (0.49) 2.12 (0.73) z=-1.00 p=10.32ns

p>0.05ns p<0.05% p<0.01%*
FAB ! Frontal Assessment Battery

p=0.02), TMT-A (z=250, p=0.01), TMT-
B (z=199, p<0.05), ICARS-1 (&% - STk
&) LM (8BY) (z2=-2.02, p=0.04),
TMT-A (z=2.18, p=10.03), TMT-B (z=2.29,
p=0.02) THH, ICARS-2 GEBjHERERIE) (2
iﬁi%”ﬂfﬁﬁﬁ 1 L7 OB A I e o 720
ICARS-3 (i ) LRIV T A b (2=—208,

p=10.04), ’I‘MT A (z=208, p=0.04), TMT-B
(z=245, p=0.01) IZHEELMEE»ASNT,
ICARS -4 (R EkE B &) & FEAGE (514) (z =—2.09,
p=0.04), (¥)(z=-219, p=003), #M\ (z=
—2.46, p=0.02), WHHE VT A (z2=-2.17,
p=10.03), TMT-A (z=2.16, p=10.03), TMT-
B (z=1.97, p<0.05), FABiEfHiE (z=—224,
p= 0.02) Tﬁ%&%‘ﬁﬂé?ﬁ A ﬂf‘_o

. = =

A GRS, WAt 7 A b, #EIZBY
TMID HIZHBELRETAASLN, LA Lk Eif‘:
(A7 —), FABTHIHE [EOME, BRI
RHEE, TSR, Go-NoGo ifi |, TMT—A,
B, B/A, ¥8, SEPEGCEEEM (FME - 300E)
TIEMEM TEEERRO SN h o720

MJD BEZ 33T % fhis D BEER R~ o> B 5 5 D 52
BIZOWTIE, ICARS-3 (fixhi®E) AaT7 Lk
MRHERALNDE, KB/ T A b, TMT-
A, BTohYH, HNEEMME (e, M, EE
) LOFBLMABALNEZVWI ENE, Zh
LOREDK T I RFEEFREEFIIRE L 20w EE
Zbhb, $72CAGY ¥— MEE SIEd D & DM
Biix, Jardim & (2004) X° Maruyama & (1995)
OMEIZ—HLTHBY, Kawai H (2004) DO
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F3 Fifn, FAEFM, VE— M, BIUICARS AHH & it LA/ R E O

A ¥ 7 v YR BB ERR (2 =MHBIRE. plE)

(AREAMHBIEKF T&RL)

-l FERE JE— 1  ICARS ICARS-1 ICARS-2 ICARS-3 ICARS-4
-l B Hat
an At z=-061 2z=001 2z=-046 2z=-178 z=-202 2z=-091 2=-148 z=-2.09
() p=054 p=099 p=064 p=007 p=004*" p=036 p=014 p=0.04*
B z=092 2z=005 2z=043 2z=-140 2z=-123 2z=-074 z=-0.82 z=-1.09
[ | p=036 p=09 p=067 p=016 p=022 p=046 p=041 p=028
E T z=-017 2z=023 z=056 z=-161 2z=-092 2z=-123 z=-150 =z=-219
[ ] p=08 p=08 p=058 p=011 p=036 p=022 p=0I13 p=0.03"
Bong z=167 z=052 z=-014 z=001 2z=-032 z=166 2z=004 z=127
p=009 p=061 p=08 p=099 p=075 p=010 p=097 p=020
A z=-233 z=-199 2z=-187 2z=-003 2z=008 2z=014 z=-031 z=-2.46
p=0.02* p<0.05% p=006 p=098 p=094 p=08 p=076 p=0.02"*
REMaEE 2z=-005 2z=-028 2z=-008 2z=-081 z=-146 2z=095 z=-095 z=-0.21
WipH (EE) p=096 p=078 p=094 p=042 p=014 p=034 p=034 p=0383
REMENE 2z=-18 2z=-122 2z=-028 z=-229 z=-193 z=-195 z=-110 z=-136
wH ¥IE) p=006 p=022 p=078 p=0.02* p>005 p>005 p=027 p=017
FEEEAR z2=-229 z=-18 2z=-172 2z=-191 z=-186 2z=-061 z=-2.08 z=-217
7 A b p=0.02* p=006 p=009 p=006 p=006 p=054 p=0.04 p=0.03*
TMT-A 2=227 z=142 2z=120 =z=250 2z=218 z=114 z=208 z=2.16
p=0.03* p=016 p=023 p=0.01* p=0.03* p=025 p=0.04* p=0.03*
TMT-B z=247 z=141 2z=024 2=199 z=229 z=039 z=245 =z=1.97
p=0.01" p=016 p=081 p<0.05* p=0.02* p=070 p=0.01" p<0.05*
TMT-B/A z=073 z=141 2z=058 z=-112 z=-003 z=152 2z=-001 z=0.003
p=046 p=016 p=056 p=026 p=097 p=013 p=099 p=0.99
FAB z=-105 z=-072 2z=159 z=-105 z=-184 z=08  z=-059 z=-1.68
L p=029 p=047 p=037 p=029 p=007 p=039 p=056 p=0.09
FAB z=10.11 z=10.62 z=10.73 z=-192 z=-117 z=-120 z=-120 z=-2.24
B ) p=091 p=054 p=046 p=005 p=007 p=023 p=023 p=0.02%
FAB z=-070 z=-070 z=159 z=-023 2z=-023 z=-070 z=030 2=-023
FH B p=048 p=049 p=011 p=08 p=08 p=049 p=077 p=082
FAB z=-140 z=-093 z=154 2z=047 2z=-023 z=012 z=030 z=-083
BEER p=016 p=035 p=012 p=064 p=08 p=091 p=077 p=040
FAB z=-141 2z=-180 2z=127 z=-156 2z=-125 z=-076 2z=034 2z=-102
Go-NoGo p=016 p=007 p=02 p=012 p=021 p=045 p=073 p=031
V- z=-167 z=-2.05 z=021 2z=022 2z=-064 2z=-053 z=-149
p=0.09 p=0.04* p=08 p=08 p=052 p=060 p=0.14

p < 0.05*

ICARS -1 . Posture and gait disturbance
ICARS -2 : Kinetic function

ICARS -3 . Speech disorders
ICARS -4 : Oculomotor disorders
FAB : Frontal Assessment Battery

TMT : Trail Making Test
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4k, CAG') ¥ — L& MO IR L L
DA ELHBIEA BN D572,
EEIZOVWTI, m&wﬁﬁéﬁﬂrwﬁt?
HIRELEE R, B2 OMEBRZ ST
klofﬁﬁénfm%ﬁ%%ﬁmL&Hh@ﬁ
Sy (W1 1998) Z & A 54 EiAT L 72t
FICH L THAM L ERMEBREZ R Lzv,
F9HOR, HETERCIEEP (RN (CEDSARS
Nhpofzl &b, FEOL - L HIANEE
THHEEOEEIZ, MIDEICBWTHIETLT
WEWEWR b, FATWIZE L Jlkd % & GEAEE I,
A DO AREE (Zawacki 5 2002) (Z—FH L Tw
AH, A7) —, BEELHIC ]% (Kawai &
2004), WINIZHREEDIF LW (Birk 5 2003) &
WEXSTIETHS. MID FRICHE R T 54
LR AR, Bk - RIS DB A%
R L T BBIWEEZET S bl Tna
B%, EREVE, JEEpME, AW, BRBEOIPHE] (9G]
1998) »BG-THRELEZON, SEURLE
?5%@?%&:kﬁ6ﬁmﬁﬁﬁ®%%fﬁm
TXx5, milkEs (1992) &, iEME GEET) &
zbwvfﬁ%tmﬁﬁ&ﬂ%%%ﬁtfhh,
ARG GEDHYY) ARSI BT AN REO S %
RELTWD, RICHBIE, 7T—F 7 2AEYHR
MTHY, BRINOMR (FHLV—7) LI~
ZAE¥E (PRIFEATR) #WH T H HREETH
B EMD, AEAEICAETSPRETRICLS
EEOMBEN 2 — > OFRHEEIEIEIZR 5T
HOEMEEORENRE Z b b,
W7 A M, Wi ﬁ*’>a5ﬂ*%
o LV BIHEERETHAHZ A b, EITHE
Eﬁﬂ®ﬁ+%Mﬁ%%fé(%ﬂ%1%@§ﬁa
HEZOMGIHNTE 5. KA TEINL
DREPL S HEEZRETALAILILETHHI L
PHOBRMIEZEOHG D ERONLDS, FELR
M BERISEEEROBEICIZETEEZS
N5, —F, TMT-AlL, % - EE)z 9 ER
MEFEERETHY, LYESEOREWTMT-B I,
B A% R BIEN T % EITER ORIk
ThL7rREEEOMES M Tnsd O
B 1995), COZFRETMID R E NCHHTAHE
EWALNLE P72 0O BIRNWER L ERD

HRIEERENTE 32 BE2 5
ZRIZBWTMID HEOETIRALN TRV EE
Z bbb, GO ClRiFEZEoMREETEIX
hifT L TWwWZwnas, MID B2 TMT-BICA E AR
ALV EPSBGREOTEEOMFFRAEICS
WTETEZED O wWEELZ LN S, T7/-FAB
IZBWTMID FECAH BRI T AALN-OILEEE
#e GRSHE) OATHY, FAB FAIEH [P,
fEIREUG, RYIEIE, EHEIER, Go-NoGo R |
TREBENAON o2 L6, BE1L,
BREIR A, E8vars3 vy, F
WRIBIC R AU S, EAVLIRIZ BT 2 PR
fBlcEEIED LMLV EWVZ S (Dubois &
2000) o F7-BLEEMERCISHEPNZ, N - RS 1
ARAVBALN TRV, HEMEIETER S,
aartEmed (B, HnE) XD H/FATRHnIL
o, REOHSENSEERELI ) ENT L
PEHEHEEZEZ OGNS,

PEX Y, MIDBEIZBWTIE, #EEEE E v
I BEOMENEG LT AN TE 5,
¥ 7245 MJD BB B BCEEE A, S—F
v U (PD) I2BVWTHRAHRWT A MR EEE
fAE 2 Mat L 72 Tamura 5 (2003) O iRANH%RERE
FEWET 5 L, MID FRkEEEE, B TORT
PHESINTWED, RARVT A FTIZETIIR
AbSNTwiwv, L2 LPD Tk, KEHBRWTA
FCETAALNRS (LS 1986) &) #Hiisd
HhiH, WHS (1986) OHEL TS PD B,
Tamura 5 (2003) ® PD # X v & ¥ FE i
(65.6 > 60.9 %) ASEEVATE L T B T EEMEAS
EibNb, SHIERICEMLTIE, 4o MID
HOFYER (4861 &, MESN/APD LD
HIEWZ 5, MID Tl & % 5 LLi2 51K
BT A POEENRALNI-EVWZ S, 15
[l MID O#RERLRY, PD'C@iTMT BB X
O"TMT- (B-A) TOETAEHFESI LTS
(Tamura 5 2003). *7:FABIZBW T PD T,
(R, R, RIEHME, EHEIER, Go-
NoGo il | TORTFTAHmE INT W5 (Lima 5
2008) - Dubois & (1991) % Cools & (2001) i,
BEGREA mTEEREROK TIERS 5 PD
BT 5 R RERE E O AR L, BIEEETOIE
SOLEHOBELFERL TV LY, SHOBRHIC
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JOUPDICBUAEERELIEHNICRLD,
MJD T AEHEEO L EO S VEETOE T AT
HEMTE 5,

MJID OFEHEICBI LT, WHEATR X 0 /NI, 48,
HERA%, ATERRES X OV BE, NIk E RO £
fEAsHty (Murata & 1998) XM TWAHI RS,
MJD O#FELHESERIE, MR D DERER LNV
TORB-~NRBEOEEE FISER L TCWwWbE#E X
5RTwah (Birk 2007). MID 281 % i8HHEHE
[ bR (% 2 V72 REHE 2 vas,
2 X AR f s TIdEE R GEEE) 2B
WTAEREAEED L /RO RG2S S hTw
% (Schlésser & 1998), & HIZH 7 1) — L FEUH
T2 & B AR o 3l U 22 RS S i e i EE, 6
W, /DIIEFRE E By S Tw b (Gourovitch 5
2000) . Middleton & Strick (1994) 1%, HiIRI%A
B I 0> [ HEE 12 5 2 /NI AR R - iy S 5 R R [ B
ZRMBLTWS, F24EMID#HTIE, #EOMK
TAREDLENTWVAD, Awh 6 (1996) X, HikE
FEEEEHVWTEEE7—F 7 AEVIZBWT
JERTOEEE, BHIAYE, NROBS ZEELTW5,

Db & b MID BELZ 3BT A S M2 7 ek B
FE, /N R R R 0] s o R L S T 4 RE A
PR E L HEMTE 5. S 512 Garrard 5 (2008)
X, MJD &/NICBRIE L 22D & 5 b SCA6
2BV 5 ARt RE R & LT L, R ITRERERE
EIZBOTHEOFMUA S, FITRGEREICBY
HINBOBEEEZRIBLTWDH, XIHICFEEY
—F 7 AEVIZE LT, Ravizza 5 (2006) i3,
AR IS L 72 Bd i A I, BRES REIC B 5
EEET-F ARV OREZHRELTEY,
Gottwald & (2003) & F 7=/MIKIZERIE L 7= BxlEss,
TERGLNE, i A B R 2 BV TR (Go-
NoGo i) [ZXELRALN T, SREEES
VT —F 7 AR OBEEXREL TS, Il
6 (2001) X, KBFE/VT A MBI 5 BNiEHE)
2OV THEBERY MRI % F v CHRG L, A2 BB ATEF,
7a—A¥, EHIEYE, NROWHEHE L HRELTE
D, RAHVF A MCBIT2HESE, FEEEBL
/MO GARBEN TS,

SROBRFTHOL L > 7- MID B2 BT 55
FEPETERERE S, ANIN-ATBASE R E MR OBEEER O

(275) 91

BEEICERKT A EEZONS, Kawai 5 (2004)
AR LT B/NEAS, GRAIBEREIC 202 B Ak
v 77— 27 OFIBNZ S LT 5 0T GE: A HE R
T&5, fham& LT, MID 2B % A sAZE—/ MK
[l Bk DO BERE R I HI Sk 2 ol ks, Y
MEA-HTHIEO R FICEKST 2 PDICBIT S
T OEWEEE L ITE MR L 2RO E)
HEM T X 5, /DNIROADIEBE X % FRANFRRERE
LoOEME Y, MIDIZBTASHEMEDNHTTY,
INEAEZ ORIV TR T REOEE
PEAHER S .

x
1) Awh, E., Jonides, J., Smith, E. E., et al. : Dissocia-

tion of storage and rehearsal in verbal working
memory - evidence {rom positron emission
tomography. Psychol. Sci., 7 © 25-31, 1996.

2) Biirk, K., Globas, C., Bosch, S., et al. : Cognitive
deficits in spinocerebellar ataxia type 1, 2, and 3. J.
Neurol., 250 : 207-211, 2003.

3 ) Biirk, K. : Cognition in hereditary ataxia. Cere-
bellum, 6 : 280-286, 2007.

4) Cools, R., Barker, R. A., Sahakian, B. J., et al. :
Mechanisms of cognitive set flexibility in
Parkinson’s disease. Brain, 124 @ 2503-2512, 2001,

5) Dubois, B., Boller, F., Pillon, B., et al. | Cognitive
deficits in Parkinson’s disease. In : Handbook of
Neuropsychology, Vol. 5, (eds Boller, F. &
Grafman, J.) 1st Ed., Elsevier, Amsterdam, 1991,
pp. 195-240.

6 ) Dubois, B., Slachevsky, A., Litvan, I.,et al. : The
FAB A frontal assessment battery at bedside.
Neurology, 55 © 1621~ 1626, 2000.

7 ) Garrard, P., Martin, N.H., Giunti, P., et al. :
Cognitive and social cognitive functioning in spin-
ocerebellar ataxia. J. Neurol., 255  398-405, 2008.

8) Gottwald, B., Mihajlovic, Z., Wilde, B., et al. :
Does the cerebellum contribute to specific aspects

of attention? Neuropsychologia, 41 . 1452~

— 118 —



92 (276)

1460, 2003.

9 ) Gourovitch, M. L., Kirkby, B. S., Goldberg, T. E.,
et al. © A comparison of rCBF patterns during
letter and semantic fluency. Neuropsychology,
14 353-360, 2000.

10) SHE5F, WA — @ AR 5 S R g RE 2
=L KD HR-HIEATE OMERE, OB,
12 : 99-105, 1996.

11) Ishikawa, A., Yamada, M., Makino, K., et al. :
Dementia and delirium in 4 patients with
Machado-Joseph Disease. Arch. Neurol., 59
1804 -1808, 2002.

12) Jardim, L. B., Pereira, M. L., Silveira, 1., et al. :
Neurologic Findings in Machado - Joseph Disease.
Arch. Neurol., 58 © 899-904, 2004.

13) FERHEHE, FHE L, MBOT—M, (2 EE
FRedy & ATSAZERE(S. AhRRiEAs | 30 © 847-858,
1986.

14) FEESHEHE, 548059 © AivEIE & M9 AE. Brain
Medical, 13 © 7-13, 2001.

15) ML —BR © HRE ZOMFIZDWT, (R
R - BFUEEAE AR (H A & K% se b
TS, W), B 1M, FrEESE AR, Ha,
2006, pp. 13-17.

16) MIPEIC—Ep @ SR FE—ERRNEE#E L ) e )
7—% a2 ¥—, J.Clin. Reha. it . 129, 1995.

17) Kawai, Y., Suenaga, M., Watanabe, H.,et al. :
Cognitive impairment in Spinocerebellar degenera-
tion. Eur. Neurol., 61 257268, 2009.

18) Kawai Y., Takeda, A., Abe, Y., et al. . Cognitive
impairments in Machado- Joseph Disease. Arch.
Neurol, 61 . 17571760, 2004.

19) Lima, F. C., Meireles, P. L., Fonseca, R., et al. :
The Frontal Assessment battery ( FAB) in
Parkinson’s disease and crrelations with formal
mesures of executive functioning. J. Neurol.,
255 . 1756-1761, 2008.

20) Maruff, P., Tyler, P., Burt, T.,et al. . Cognitive

deficits in Machado-Joseph Disease. Ann.

ERIEERREMTZE B2 B2 5
Neurol., 40 : 421-427, 1996.

21) Maruyama, H., Nakamura, S., Matsuyama, Z., et
al. . Molecular features of the CAG repeats and
clinical manifestation of Machado-Joseph disease.
Hum. Mol. Genet., 4 : 807 -812, 1995.

22) Middleton, F. A. & Strick, P. L. : Anatomical
evidence for cerebellar and basal ganglia involve-
ment in higher cognitive function. Science, 266 -
458461, 1994,

23) Murata, Y., Yamaguchi, S., Kawakami, H., et al. :
Characteristic magnetic resonance imaging
findings in Machado-Joseph Disease. Arch.
Neurol., 55 . 33-37, 1998.

24) WNI B DB L L, mREO B, FERIACRRRER
e 12, EF MR RE S (I FIEM, fR). 8
i, Wil is, #a, 1998, pp. 85-100.

25) Ravizza, S. M., McCormick, C. A, Schlerf, J. E., et
al.  Cerebellar damage produces selective deficits
in verbal working memory. Brain, 129 © 306320,
2006.

26) ATREAFHE, MIEEIT—EB, BESWHE, EA @ AiEE
HEFES & Word Fluency —HF i #IIRIFEH & oD B
1220, SeEBREmFZE, 12 © 9-17, 1992

27) Schlgsser, R., Hutchinson, M., Joseffer, S., et al. :
Functional magnetic resonance imaging of human
brain activity in a verbal fluency task. J. Neurol.
Neurosurg. Psvchiatry, 64 | 492-498, 1998.

28) Sohlberg, M. M. & Mateer, C. A. | Effectiveness
of an Attention-Training Program. J. Clin. Exp.
Neuropsychol., 9 . 117-130, 1987.

29) Tamura, L., Kikuchi, S., Otsuki, M., et al. © Deficits
of working memory during mental calculation in
patients with Parkinson’s disease. J. Neurol. Sci.,
209 . 19-23, 2003.

30) Trouillas, P., Takayanagi, T., Hallett, M., et al. :
International Cooperative Ataxia Rating Scale for
pharmacological assessment of the cerebellar
syndrome. J. Neurol. Sci., 145 - 205-211, 1997.

31) LWEER, dATEE, FILEE (S —-F Y v

— 119 —



201246 H 30 H (277) 93

WOHMERER T —RBZ VA 07 2 P DIEH. 33) Zawacki, T. M., Grace, J. G., Friedman, J. H., et

B RRAES, 26 © 554-558, 1986. al. : Executive and Emotional Dysfunction in
32) ILF—t, #& VL, ILEHBSE, (I [R&B/W Machado - Joseph Disease. Move. Disord., 17 :

T A MZR MG E). O, 21 © 43,2001, 1004-1010, 2002.

M Abstract

Impairments of attention functions in the patients with
Machado - Joseph disease

[taru Tamura™ ™ Asako Takei™ Shinsuke Hamada*
Sanae Homma®™ Kunio Tashiro™

To assess attention functions in patients with Machado - Joseph disease (MJD), we tested 15 genetically
confirmed MJD patients, and 15 control subjects matched for age, education, and global cognitive status.
We administered the Frontal assessment battery (FAB), category and letter fluency, digit forward and
backward span, visual memory forward and backward span, Kana pick-out test, and Trail Making Test
(TMT). The MJD patients showed significantly lower scores in the letter fluency, digit backward span,
and Kana pick - out test. The results of the tests concerning frontal function suggest that the deficits of the
divided attention in the MJD patients. On the other hand, the deficits were not observed in the tasks of cat-
egory fluency, “Similarities, Motor series, Confliction instruction, Go-NoGo, Prehension behavior” in the
FAB, digit forward span, visual memory span, and TMT-A, B, B/A. We speculate that the MJD patients
have the dysfunction not of the alternating attention but of the divided attention involving the multiple pro-
cessing. The dysfunction in MJD patients is considered to be due to cerebello -cortical circuit damage
occurring in MJD.

'Deaprlmém of Communication Disorder; :Sﬁlnml of Psychological Sciences, Health Sciences University of Ilokk_aido_ o
2-5 Ainosato, Kita-ku, Sapporo-shi, Hokkaido 002-8072, Japan
" Hokuyukai Neurology Hospital
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Foix—Alajouanine fEf&#F, B 2[4HIRIEM

Foix—Alajouanine syndrome, subacute necrotizing myelitis

—diagnosis and treatment—

A HE W
5 X i
B X 76 i

Key words : Foix -Alajouanine fEfE#E, HAMIEEIEFREIZZ, spinal dural

arteriovenous fistula, & %UE BE 288k

1. BI& - & o

Foix—Alajouanine #i £ 5f (FAS) 1%, 1926 4,
Foix & Alajouanine |2 X 1) #2022
(La myélite nécrotique subaigué) & L THi# =
nzt HBEEN - SMILE O S 2D JEFETET K
B LMETAHEMEAREL S, ZOEK
WERETIE L, MEFEVERNEEZEZLHNT
WA FHIRRSIE X OVE R S X B E
W& D, ©BEIREHESHEESNCRO Sh,
@) FEBRGHE A & BEALSE I A 0T CTHRER D Bk &
WATA RO, OFIRD I > WX 5 kD
BHMEEORMN ZL CHEELZREDLY. BRE
T &, arteriovenous malformation (AVM) ®
By 4 7L %2 6N, $#12 spinal dural
arteriovenous fistula(SDAVE) (2B L Cix, €d
IR E LT B TnWa., BT
P ERRERB L ORI L ), BARNL
SO LTI, ZOBUURE, ERARMERR X
DML E 2z oMb, HELXEHED, #EfT
HoOEBLT HEEL SN DD, FHITHED
REZTTO, HGERICHET2THZEICLDE
TeEl SHETHIELTRLERTHY,
FIRHL LCTFAS %5 2L AEETH 5

2. & fE O
IS AERIE, 30-70AR T, FHE5EK. 70

ml ER/NEFlixEFRCTH S Biide:l
(%80 % 235 E) & BEIC L. B IE2-
6 1Y, FIFERERIE, FROSHEY %0, R
I S O R S (R AR S
TEE THEDZZED. & 25 EES
AR, HATICHECMAETEE 20, BEEE
DI %Y BIRAERIZERMEZ R %A%
5, EATVEICWET S, ST R & 72
LETARREE 25755 RILICX Y #L 2l ETE
LTI RE & 7 2 FRvE R R EATIE, S0
BOFHM L RO—D>TH 5.

AEBO—HE#Z 2 S5 SDAVFE O % ¥l
OFESTIE, FIE T F G 57.6°-63 K7,
Wt (B %)L 3.4:1(77%)"~6.3:1(86
%), WIFEERIE, T EESHEE (55-59 %),
EELPEE (42-47 %) H 380, BEEEBEREEZ &
@, FAS OEBEREEE & 1FZIFAET 55", RN
B2 b LW E T TOYMIE, SDAVF T3,
P 13.8-27 W HZZEL TH Y, fho ik
B, ik, MZk LX) &L £ oK
Bz, ZoMMD FAS LHEZR . FRIK
JHZICB LTS, FAS, SDAVF L (2, Fhil
B2 SHE - IFEICEFRT 5

MRIFFR & LCTid, BEIK, KB EHLE TR
LAY L SNADHELTT B & MM TEINZ & K
TH5EII2%5. HHICH XA WERMIX
BRDOERIRE2BOLZ LD 5. FWHEIR

Shinsuke Hamada, Fumio Moriwaka, Kunio Tashiro: Hokuyukai Neurological Hospital kil & #fide N I

AbiiE p R e & > & —

0047-1852/13/¥ 60,/ H /JCOPY
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BRI MRE L, BEISORIICL ), X,

IEH, ZTHiemd O MmoRHREPLFRHET
SRR TS - THHRELHEIHR <, i fFHEs)
WRAE e B CUEBE I 2> & e BBl ol R ihiE s
T — AR oD 2 et it <> 4 R P A B & A (kY L2
WMEZBDL T ENL WD, T OBFREHELLY,

IHMBIERRIIENE L TCHERLEEZ LN,

FAS Tid, BT flow void ZfEFR3 5 Z &1
L0, HIZHWEEICREsE2 ROrEd)
ROLWERILE LY, oI kb BWEEx
H#ELZ L Twab. SDAVF T, W% LomE
REEI OIS ALAY, JEESFENEM X ) FH 6.5k
il L H Cho7-LoHmEYLH Y. HiRD
BBV T Z OHRMBHWPAICE L CHERLE
9 5. CT angiography (CTA) Tit, HHIEMHIC
REMEZRETHHAZED5. CTAIZHL
Tl #H#EMmA %5 (digital subtraction angi-
ography: DSA) TEFME AT 5 L HRn
BRCRABIRZ2ZEDLI 0D, TWHEE
B L CHREZEZ HNb. iRk
wEl, DSAIZ X % feeding artery, fistula, drain-
ing vein DL, B XU, YWBHEERE SO
WIREIRE ORI L 5. ZOMh, ELEHR
FRRATIE, REXKWL, HRUEREFSEE
fi (somatosensory evoked potentials: SEP) TT
BSIE R 2 8D 5. —FMRAE TIN5 H

HRERRAZD LI LTV, M TIL

BHEIZLH DD
fialE) % G0 5.

3. DU BB =]

R 2RSS, MR EZEL, Bilho
FR R EABRA S N, TE S 5 - L6
T CTHRFMFIRROMTT - Jak % 7R3 miE R
HOHFEVREDLDN, TOBIKERZEEICED
9 oI & % HHEIGEEBEE (venous congestive
myelopathy: VCM), venous hypertensive mye-
lopathy 328 % & @ " % FAS & § 5 k& 5%
. AVF 2GR T & BiERI 7 &, treatable 72 JE
BIZEI L ClE Lk S SIS IGR T A L%
Wb, FHIFEENO MM EIRIEIZES B
DL T, BMIERVETTSZL1E

y 7 EH(Y o375l

ZoN, MEF—HELEFNTWLEHICER
TOHICBWMEREOHELZRE L 2L Tidk
5w,

ZWrid, FASZEEH) CENEFTERETHY,
AVF Z G2 C & 22 7o 72 5E 1 'V % autopsy TH)
OTHMENBHRER DA% B

fapl e LCid, BigEpR - MS., ADEM % &,
wiig  MErEEREL, rvaf F—-v Akl
BIRTEH BOAEZE - AU REENIREIERE, B REE)
WRIAEBERE, FRARTEHR BAEZE, Mm% : SLE, ¥
= — 7 L VIEERE, MBENR—F v MEkk,
5 HaRE S, K& 3 HTLV -1 associated
myelopathy (HAM), Z®Of, HRE2RE LR E5°
BiFons.

4. BEETER [

HETHEORETH Y, KRB TIE, BITARE
L, B, IREERREZIILO L LA RYYE
WX DBICELPI DD v, HFE LT,
WA FBHER D 9 2, SDAVFIZHE 9 fERI Tl
RIS 1243 % microsurgery, ERE
W MERNERSRANGRELZ 2 515,
SDAVF (2B L Ti3, Jellema 575 iG#BIO%
) (44 H1) TORMIRMEBIEE (F¥ 5.6 ) T,
0% ICHELZDTVSE EBMELTWASY, F
12, BITRE, BHETICMLTSREE2RD
25, BER - PEIEEEE, FhieREcp L dmE
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