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WFZER R OB (F£30) : In order to know the best stimulation site of repetitive transcranial
magnetic stimulation @TMS) for spinocerebellar degeneration (SCD), we analyzed it using
functional magnetic resonance imaging (fMRI). Twelve SCD patients were scanned while
performing motor task. In SCD patients, network analysis showed significant interaction
from the supplementary motor area (SMA) to the sensory motor cortex compared with
control groups, suggesting the SMA as a best stimulation site for rTMS. Next,
low-frequency rTMS over the SMA was performed in two SCD patients. Sub-analysis of
International Cooperative Ataxia Rating Scale (ICRS) revealed that rTMS over SMA
improved “Posture and Gait”, and “Coordination movement in limbs” in SCD. These results
suggested the efficiency and theoretical background of ¥rTMS over SMA in SCD.

SRR
(BREHAT - 1)
[ERESE GiEEREEY & @t

2007 B 900, 000 270, 000 1,170, 000
2008 500, 000 150, 000 650, 000
2009 B 800, 000 240, 000 1, 040, 000

R

FE

& 2, 200, 000 660, 000 2, 860, 000

Ty B« 15 B 3R

B O 53R M B AR PN R « BRI AR A E 2

F—U—R: F /N VEE . AR EE 2 L FEAEAD MRI, M S EC A i @h [a] 5
I — RN TE BN A1 | SEEN R, R N — 7T

1. BRTEPAAR S $) 07 5% (1) /NI i B ) B 1 1 B 2 T



LC, IEBFEIA1T5 (Kelly and Strick. J
Neurosci 23: 8432-44, 2003), ZNZEE T2
B/ ISP Tl RIRIEZ EIRE T 5
B R EEAL I,

(2) BB/ NIHAEMEE IR LTI, BIfEDEZA
A NRIBFIEIIBR S TR IR
FHER RN CTMS) &1 THZE T, RFTRED
KFETHMENDHD (Shiga et al. JNNP 72(1):
124-6, 2002), FFIZJEAE G BRI TITD
AUTEBIRIE T, ARG FEE oD et UM P
B % IEHE, sham D 3 FEREAATHE, /IO
FrHIEES DT BE/ KA MEAE C i, )
TR Zh E ORI G723 BRI 72 R R
EFDIIIE > T (TR BE MM EED
TS T - TR IRIEIC B D098 ) TRk
14-15 - B ),

(3) rTMS X, M E DT L VORI D
TEEZ LS EDHIETHY, /IMEEDE K
PBEEDIFOIN, MEEICHIL CED, Fio, KM
JEE D AGE RS SR . AR AL oD i A
I 2EE 2R, Lizdi> CUNKREEC
K0 K e B e B N O RE TLHE L C
WD ARG SANT 58, BB RENZL
DY RBIND, DEV/INRREFICED/ME—K
i e B B IR B O REZE AL 2R L | [B13%
N O F it 72 R 2 R E T HZ LN EEC
HD,

(4) LNLZ2RHFEERICERNT, ZO R A
EDINTIEE T oM ITMmFTESh T2 o7z,
RYhry CT (PET)XCHERERY MRI ((MRD)% H]
WDHEFENTIXATREL 72 08, BRI AR L T2
EERE AT IE N A+ 007078 il ED
PR IR B2 B 0D e ) B S R AR 3 T 1S
RSN TNDD R THD, D78, in vivo
TOE]FEAAE RO £ L R RERE T D
BIVTVRN,

(5) FAEBIL, IMRI % FHV VA ARfE T A2 F 0
T, SR B A TE AL 3 DB R R A BR RS

L7c, FIMIEEERAL COTRBIE (LA RS
DRFGA—=F—=LLBITFIL . Ry MY — 7 fif
WraMzxizZA, A O —REH) T 2 1E
B P B ARIR -1 YRR TE S B B (S 5R VERE
HPE TR | RIMELERZ IR R DA A
O DD L7=(Taniwaki et al. ]
Neurosci 23(8):3432-8, 2003), 7=, /INIMTE
B2 30 TR AL AR N2V THMY
A= ZEE) T/ A AR OB AR R 23 1Y
ML TNHZEZFED =(Taniwaki et al.
Neurolmage 31(2):745-53, 2006), 2 %b, K
MBS IEEAZ B[R] | 36 KL OVIMIK— K & E)
BB R OB Re 2 k% | FHRIERICE N T
9205164 AR THIO THFELT,

2. WFgED B 1Y
AWFFECIXF R/ NN EMEE B 23t gl LT

DS EEAWT, (1) MR (ZXDFRBE/ MMM
FEDIHAEET VOIERL, (2) HREET /WITES
&, rTMS OB RIEERAL 2R FI L rTMS 1R
WEAHEAT. (3) IR ZOERARIER, BLOY IMRI
EHRETL. rTMS (ZE2 /N — KAk Bz e
[ 5 3 X OV R b A JEE A e ) [ B D B s B oD
PTACEARHT . (4) JRHEE T /LTS rTMS D
YRR TENL AR L R AR HE S <IRIRIE
DL HEEE LT,

3. WHEDITIE

(1) BERERY MRL: /MM A Z A T34
6 /15 BX 25 P iE (Spinocerebellar ataxia type 6
(SCAB) I L T8 Cerebellar Cortical Atrophy
(CCAN12 BilZ- %t Gl Uiz, BEUEIL/AE FHEOHME
HfgEE R (IR IR~ FE, e, B8R, /e
EDE. 2 B — " —%E | IR/
fa. J&HR. THE. RiER A DOED, 2hve 40 B
M0 T) 2HDDON—RA (TEH721TEEL,
DLELS, B DON—A DLELS, TEH7ET
L) L BEOSMY A=A (Ab/—AT 05, 1,
2,3, 4Hz ODRX—RA%H.2 %) TORAT, K=A



Y7 DHNIZEF T, XR—ABIOKREZFRL
Too N—=ADEZ FIFT X LIgBiHE LTz, IR
B—#EE— R E—EBZF 5 B oM 4
Tyl TYA L R ATHIC fMRI &R
%LUl B 7 A DAT THIRE OITE A FLikL
EESEE AN, IMRI X 1.5 T (3 — AV A
#1851, Symphony)z V>, fRf855F1% TR 4sec,
TE 50msec, flip angle 90 &, 1 scan 32 AT-1 A,
AT A AME 3mm, Matrix 64 x 64 L7, 1
session (% 400 # (100 scan)T 1 =Ry 27 40
% (10 scan), 7 —Zfi#HTIL SPM2 (Wellcome
Department of Cognitive Neurology. London,
UK)Z FH e, (B IE, B E(L (V7 hotR i
IIZTEZ2 B DR MEEE TEDLLIITT D),
¥ kD412, Random effect analysis #£% A
T 12 BlOT —2%7 N—T{uLiz, ZDERIC
INT AN ZEMTHAT SR ENAE (2 BEFR 72 <
I ZOTEME (LS DE L (Main Effect), 58X
OV B B8 2 2 FE B L IR ME b S b AL
(Linear Effect)% . KM EEZEE) ] B 36 LY
71N 6 - K v B Bl [B] B NI SR 6D o, BRI
p<0.001. uncorrected (Z < 3.09)& £ AL 7=,
SO BAROTEE 2 fEHT 925 BRI T, Rk
U — RN & BN 7, Linear Effect TxR7=
#BAZ T, BOLD 15 5 D& k=% fMRI DORFH]#E
WV > TR EBALIA L oM BRI A E T
EICEVERE L AHBATAN R R LT, £ DT
— 5 7 RN s JEEAS T ) ] S &/ i - X i el ]
KO ST T VIZ A b, LISREL (Scientific
Software,, Chicago IL)% f\\ TREFR A 5
L. H O —REE LR —AEE) DET /L

YRR LT,
(2) IKAE R BE R ﬂi'J‘i%Sz(rTMS) KR BERI MRI D
FERID . rTMS (Z i 72 RIPEERAL I, e 1

%ﬁ%’“@%éik?ﬁ)ﬁ%%éﬂfco ZTIT, HHE/N
R S 2 T BN B O r TMS(F = A
JUC R VT o P BRI D 1.3 5| T
1T 0.2 Hz, BT 1 A 100 BIORIEA

¥ 1AL 8 WEEATV Y, R R O IRIEIRDZ
{k.% ICRS (International Cooperative Ataxia
Rating Scale) CHigtL 7=,

4. WFZERR
(1) #ERERY MRI: Ry bT— 7t ORGSR, A
O — R EE) Tl S EEB T — 1 K
TEIEBEF oA EEN P — A 1 R )
Bp L WE] 1 PRI N B[R] | A MR
— A d LOVEIEB AT —/E 1 IR
HEE)HF AR B A RR O 72 (1K) 1A)
SIS — ATEE) T3 R EE T — 1
PR EE T fE A R — 1 R
L ULITN ﬁfﬁﬂﬁﬁ@%ﬁ%‘ﬂi E/J\H%ﬁﬁﬁ
— AR R RE B A RE 0 72 (K 1B),
FORERID, BT NMENMEERE T ;tﬁ/%_
L OTEE) THY | /NI— KN E E) [B] 3
DR EOREBEEL LN TEEER
Lo,

Positive

Megative
06t01.0 =l ssuslPp 06to-1.0
0.4 10 0.5 s——)

01to01........

XITA. T /NI ZE MEIE A I 38 1 DA AR L
(HC_—2).



1B. H#/NMZENEEIZ 1T 2B B AR % (FF
f)~=—2)

(2) RS RREAZERE KR TMS) : ' TMS B 4%
1—8 JH% T, ICRS DB B L OHAT ) DIHH

T 13-31%DUFEA DT, 12 W% TMS & T

4 ) ITIFSEIRIE AL (K 2A), TESE)E
AE (PUJEE o FEEED) 11X, — B2 T 4—8 WIT
TaROTZ (X 2B), —7F, S| TR
HEH) | T bR,

ICARS 8- 417

&
a1 ._.\._./.

0E 138 4;8 G 128

- i5iT-case!  =—M=iFE H51T-cagel
2A. ICARS ##i 2R (LB LUHT)

(3) EFe- HEMEHRRERY MRI DAFFELY | FFHE
/DN ZE MEAE "C IR AN A JEC R S Bl [ 3% A L A
- BB — 45— R b B ] D B RESEE B oD

ik

TLHEDS RIS AU, rTMS 12 B 722 RIS AL

i BN B T DT e S LT, IR/ MK
ZEVEIE CIIAH 2 EBV BRI D rTMS 1280, /h
BHAEAR DD TEB IS LT | W ET HIE
DIRENT-, E5IZ FTMS OVEHKEFF OB
EiHFZRHETE T,

ICARS JEEHEAE

N ._‘\.—n/.
520

058 158 438 & 1248

JEEhiEE-casel  —BiE@EEE-caze?

2B. ICARS GEBNHERE)

5. TR
(WHFEERAE . WHIEoHE M O I8 12
ER 7Y

UdEssamc) (BF 10 1)

O BB HERER MRI (MRDOG I, B
PRERAE PR AT, 38 2, 2010, 50-59

@ BB GEEBRBOMAA— T A
oK EFSHER, ARt 72 % 2009,
185-190

® Miura S. fith 9 4. Taniwaki T, Expansion of
the phenotypic spectrum of SCA14 caused
by the Gly128Asp mutation in PRKCG,
Clinical Neurology Neurosurgery. &g H .
111 %, 2009, 211-215

@ Miura S, ft 6 4 . Taniwaki T .
Machado—Joseph disease/SCA3 and
myotonic dystrophy type 1 in a single
patient, Clinical Neurology Neurosurgery.
A 111 &, 2009, 791-794

(® Oishi A, Tobimatsu S, Ogata K, Taniwaki T,
i, 3 4 . Differential contributions of spinal
and cortical motoneurons to input—output
properties of human small hand muscle.
Neurological Research, & #i . 30 % .
2008, 1106-1113

® Miura S, #h84, Taniwaki T, Fukumaki Y.
Hereditary motor and sensory neuropathy
with proximal dominancy in the lower
extremities, urinary disturbance, and
paroxysmal dry cough . Journal of the
Neurological Sciences., & #t . 273 2.
2008, 88-92

@ Iwaki A, fh 74, Taniwaki T, Kira J,
Fukumaki Y . Heterozygous deletion of
ITPR1, but not SUMF1, in spinocerebellar
ataxia type 16, F@if . Journal of Medical


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Miura%20S%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Taniwaki%20T%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Miura%20S%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Taniwaki%20T%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Oishi%20A%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Tobimatsu%20S%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Ogata%20K%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Taniwaki%20T%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Miura%20S%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Taniwaki%20T%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Fukumaki%20Y%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Iwaki%20A%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Taniwaki%20T%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Kira%20J%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%2522Fukumaki%20Y%2522%255BAuthor%255D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus

Genetics, 45 &, 2008, 32-35

Ohyagi Y, Tsuruta Y, Motomura K, Miyoshi
K, Kikuchi H, ITwaki T, Taniwaki T {1 1 %
Intraneuronal amyloid [42 enhanced by
heating but counteracted by formic acid.,
Journal of Neuroscience Method, &t A .
159 % 2007, 134-8

©® Kurokawa—Kuroda T. Ogata K. Suga R.
Goto Y. Taniwaki T, 1 2 44 . Altered soleus
responses to magnetic stimulation in pure
cerebellar ataxia, Clinical Neurophysiology.
AHiA . 118 %, 2007, 1198-1203

Taniwaki.T ~ ftfi 10 4 . Age-related
alterations of the functional interactions
within the basal ganglia and cerebellar motor
loops in vivo, Neuroimage., Z#tf . 36 2.
2007, 1263-1276

(EaFRFE)GE 310

O BB, FHZHEENZE (MRI,
MIBG). Expert Meeting: /S—F YV 95{IT
BT DN REREAT ., 2009 4E 11 A 14 H ., K
A

@ B AEZE. BERERY MRI (IMRD DS ARE

KEFEHRE 2009 44 H 20 H., A

*

© BhpEAE. ML &b, FirE =, FRIE—.
F5 B/ INIEZE PESE L 381 2 R I 6 JEE A i )
B3 & /NI~ R AT N [ B, D p o N — T fifg
M. 26 48 o] H AP, 2007 4 5
H17TH, A4 &=

(XF) G 0 )

(PESEIA PEHE]
OiRyL Gt 0 )

A TR
I
HEFIZ -
PSR
&
HEEFEH B -
E NS DF -

OBAHRIL (B0 1)

L
FHE
MERIA -
TS -

FG
BASFH B
ENA DR

(Z DAth)
A— b=
http://research.kurume-u.ac.jp/K10FR
M.php

6. HWFZERAE

(D) AT e
By EH (TANIWAKI  TAKAYUKI)
IR « R - b
WFZe#E 25 : 80284496

(2) WFge s

F &% (MURAOKA NORIHIRO)
B AR« B - BhEK
W75 80352160

(3) EHEMFTEH
C )

e &



