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Spinocerebeilar ataxia type 2 (SCA 2

a. Patient 1

b. Patient 2

2B A ETEEEEEE L 3DSSPSPECT TR 45123

Fig.1 Axial Tl-weighted MRI of brains of patient 1 (a) and patient2 (b}
MRI demonstrates severe atrophies of cerebellum and brainstem but no apparent cerebral atrophy in both patients.
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a. Patient 1
RT.LAT

THL

CBL

b. Patient 2
RT. LAT
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CBL
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i
.
i
i

1S (2005 1)

LT.L:

INF POST RT. MED

POST RT. MED

Fig. 2 3D-SSP of hrains of patient 1 (&} and patient 2 (b}
3D-SSP SPECT demonstrates distinct hypoperfusion in bilateral frontal lobes.
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Evaluation of two patients with SCA2 with frontal lohe dysfunction using brain SPECT with
three-dimensional stereotactic surface projections (3D-SSP)

Takayoshi Shimohata, M.D.”, Yoko Matsuzawa, M.D.", Koumei Tanaka, M.D.H,
Osamu Onodera, M.D.?, Keiko Tanaka, M.D.* and Masatoyo Nishizawa, M.D."
YDepartment of Neurology, Brain Research Institute, Nilgata University

“Resource Branch for Brain Disease Research, Center for Bioresource-Based Researches,
Brain Research Institute, Niigata University

We evaluated the cognitive impairment of two patients with genetically confirmed spinocerebellar ataxia
type 2 (SCA2). Neurological examination revealed ignorance of his illness and Gegenhalten phenomenon in pa-
tient 1, and emotional incontinence in patient 2, Although their mental status evaluated by HDS-R or Mini-Mental

State Examination (MMSE) was almost normal, the results of WAIS-R and Wisconsin Card Sorting Test (WCST)
revealed the existence of intellectual decline and executive dysfunction. 3D-SSP SPECT demonstrated distinct
hypoperfusion in bilateral frontal lobes, whereas brain MRI revealed no apparent cerebral atrophy in both pa-
tients. These results raise the possibility that frontal lobe dysfunction was observed in the early stages of SCAZ,
and that 3D-SSP SPECT is useful for evaluating the involvement of frontal lobe dysfunction in SCA2,

{Clin Neurol, 45 : 22—26, 2005)

Key words : spinocerebellar ataxia type 2. SCAZ frontal lobe dysfunction, SPECT, 3D-SSP
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BEFBRRIALTWE, 2095 CMTAF &, BHE6hs
MERELETHHEEESHRE =« — 08 F — T, Peri-
axin (Prx) DEBIFHERINTV A, INF THRFTIER
HENTwa, SH, FREFASELFLONIREKELF
L, Prx DBREBEDTCMTAF O 1 REXHRL-0T,
ZORR AT RLICHRET 5.

E
5L, Sk

EFFROBHET, BORP T ko7,
CBEAEE 22 KEIRIME.

43 % ABeR R
FERE  WE eI, CAVSEDS b—AEES
b (Fig. D).
BWRE (P HEY ”i’?‘?lﬁ%ﬁ@%ﬁﬁbfh*?" R
SR, 100m EBRTESZ 2P BAOEREOREZEL

oo 72, w5V v ZBESEDZOEE iTﬂIﬁE/fo padite
DEEEZ% L, BEHELSEH I BACEREYE
TAHAEVDR, ZOBRKRBLTW . T2 EFEHTH 2

A, BEEFRZEZL Tk,

40 PEL VBN, WHROBETHIETL, TAXTH
TRBWERH TR ko7, £ 8 E LY, AEOBRICK
MEBELLTLE) S LHBo SHLIEFRII2ETE, &
BTB LS Chozzd, 2001410 A Y HWEHENT 2%
P LU BRARSERERLE L OB RREICA, fHEF
BN T RGO HEGRASH KT, MR, IR SHE

Fig. 1 Pedigree of this patient.
The patient was the first child of healthy, consanguineous
parents, He had two sisters and one of them was affected.

”%‘ri&j FRABTFEBTARAR (T951-8585 HBTIENE 1—757)

THERERIER A RS aR4) v —ARR v ¥ —BRAY v — ABITEN

PREKERERESRFIEHMEHE
U REESRAER
(ZfTH 2004 4 B 21 H)
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Tabie 1 Findings of nerve conduction study.

Nerve conduction study showed delayed motor nerve conduction velocity and undetectable sensory nerve
action potentials with orthodromic method.

nerve muscle :Vé(i:) an}grlll\,t%de ?r?f's; S‘i}/,:; dlsta(lrrllzzsgency temporal dispersion

Ri/Lt. median APB 26/23 40/40 NE/NE 20.6/7.0 1447122 mild/mild
Rt./Lt ulnar ADM 23722 26/3.4 NE/NE. 1547120 09/11.1 mild/mild
Rt/Lt. tibial AH 21/17 16710 1247116 mild/mild
Rt./Lt sural NE/NE. NE/NE.
AFE  Abductor Pollicis Brevis * orthodromic method
ADM  Abductor Digiti Minimi ** antidromic method
AHL  Abductor Hallucis
N.E. not evoked

B

/mm?2 L
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10 15
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Fig. 2 Histopathological findings of sural nerve from this patient and size-frequency histogram.
A : Cross section of the nerve biopsy speciemen shows moderate loss of large myelinated fibers and
the diameters of residual fibers shifted to small. Many fibers are thinly myelinated and some of the
Schwann cells looked as wrapping around the myelinate fibers with their processes (arrow). Iso-scale

normal control is laid out on the bottom-right corner.

B:Myelinated fiber sizefrequency histogram of sural nerve.
Epon embedding, toluidine-blue stain. Magnification is X 400,

%, TREEEBELLALD, ELAKRLSHEELZETS
CMT %% 7zd%hbh, 20024E 2 A 25 H, SEHH B0 48
ZABEL 7.

ABEREBUE | B8 161.6cm, {RE 46.7kg, MR 351, In
& 102/71mmHg, BRiA 76/ min &, LHEICH S h R BE R
AE T,

ABRMEENIR | ER, HRCEE 2 L. BNERTE
EEAAER GMEICLZ), EHEOARSEEIET, R
LEGOREHFIET MMT4/4 o, BEEL L. HUES
TE EBUE MMTE Lv,  TRUZER S T MMT4 L,
BENFHT2~3 VALVDETEAE D, THEZOHHET
R ERE S ), EAICHROERNA LR HERE
TR 1 B, HHEGRCBEOSEHE, THTRER TR E
DEMICFEEOER LA LD, TRERIZHEVEE, R
REEA LD MEREEESII T OHEEL, RO %

HEDLUPo I BITRETHRICHEELRBHTH Y, BECE
HICDEFT W BREBERNEANRENOSKRERE:
Aio, RENIVECCEMERSECETL, REE
3~4%, RIEONEE L PEEET LTV 7. Romberg f%{#
Brlt, Mann test IZEERRTE. B0 2% MNEH, #ast
BER, BEWREBZSEALOLD 5T
ABERRENRA | MERETE, NEEE, g6, IgM,

IgA, MIEHANM, RF, Pk, HbAle, BURIIZEEIZIE
%, CRP Blf, ZoOMENMSFMBCEE LA LOT, BB
23 22 0/3mm®, ¥ 58mg/dl, M 31mg/dl, IgG 25
mg/dl EREL L, FOMEHE MRI, FMEREREICTEREE
THEDT. KB RERE TR, WTHOERHRTLE
BMEEEEES L UEIROET, temporal dispersion % &
LD BT RENMBEFRECRFESINT, ST HREMW
BEREVIEERET LTz (Table 1). ZBEEMEOM
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D195200 D185223
Y4
130 V- SRV o
4 : 228 1t 236
141

L]
&

50 : B03_57-

Lo -2y 4
228 f} 236
132 pp 28
! 139 NN
-3 .

0_1315_018_20020... 140 E03_58-
£ £
139 228

o4
(patient)

210 Go2_5%

-5
(affected sister)
| ]

10, 1315_018_20020...

| 230: H03_69-

Fig. 3 Homozygosity mapping of markers D19S200 and
D195223 in this family.
Homozygosity was seen in the patient and an affected sis-
ter for markers 0195200 and D198223. 1-2 is mother of this
patient. II-4 is this patient. 11-3 is an unaffected sister. II-5 is
an affected sister.

B RRAE T, KEAMREEIIC P EEOMEE R OE
FThahls, BEMEREOHMIEEEL TN O
FAETH ol LA M AT BHEIMEEL TR,
F70, AL R V2T VRS 2 S RIS E
REbd LN, EEROBEEALDRPoT (Fig. 2A,
B).

PEORERE, MEENFRASIURERRLYELEHE
FiEEYET A MEE CMT K (CMT4) L E 1, FABL
Ry, ARCEEFERICoSAEE ALY X, CMT4
{22 C homozygosity mapping Z Bz ofz. ZORR,
CMT4F OB HEET Pra; 19q131~13.3 S @ D19S200,
D198223 12 B\ THEFEZ 12 homozygosity & & & 07z (Fig.
3). =®7-®, Prx ® codingexon (L7 V¥4, 5 6, NiZ
O EEERPOEGTE B R otk A, 3208C-T I £ 5,

Arg 1070 Stop R EFEMERZH LD 728, F7z, PMP22,
PO, Cx32 BETERERALDLEPoI.

PR EZOBERFE | (455 5%EE & AHRIC/DE
LB EORITREY, ILRERRFRAVET
BEEL T, SRR, MR OB IET, BEOH
i, BEOBE, ME, DERPEEHME, FTRGEMEL
OREEELE LTV, HHETRIEL R DHE
IR L D LBRET, BERER LS BLTEASTHNT
BTHo7n. BEOFLE P2,

z =

CMT 5513 BB I F 724 TR (R 22 #9 1T heterogeneous 2 8
BETH L., DS H CMT4 B EREFESEORMEE =~ —
ot F — T, T hE T4A, 4Bl, 4B2, 4C, 4D, 4E,
ARusse, 4F 7 EARE sh, HEEGETFORERITICIBY
<, BEEHERY V%7 (PRX), YaU VHRICBET A&
ERF (EGR2), ¥ =7 v los &S Mias{Licrd
b 7+ VERSTF (NDRG], GDAPY), Fr¥ v VB
R (MTMR2) % EFHORE L7 (Table2).

S0 B AR IIBWTHE Prx OEENA LD BN, FARER
T O ETIE Dejerine-Sottas = 2 —2/5F— (DSS) AL
35 EFBEINTVEY. Px DRETFEWTH S
L-periaxin B AR T 535 > /57 O—HET, PDZ FX
4 v %74 L, non-compact myelin %, adaxonal/abaxonal
L4 B RERE L, dystroglycan-dystrophin-related
protein2 (DRP2) & O#F&E AL, myelin FEALICHEE LT
WBEENAWS, FlPa—/~D/VITIIT 7 A DR
I, BAEROREMEEECREL AL DRV, BENH
CEEQRMASETL, BEECHERBAELL I EPD,
Lperiaxin PIEH 283 - 27 Vil 0L BT
RTHDBEIVHERISNTNEY,

CMTAF OERRICDOWTIE, Delague HATH L /3 Y Ok
KRR DOWTHMICHE LTwa®, RIEZ4BRPS TR
Tra, BER12~18HE, FIPERENRI2RITI
A B A%, ML D HATUBEORRERTL SN,
9~10 B F TR TROERANET, HEMm, NEFHARL,
K512 14~15 BRETRHHET, HEMI RIS L REW
5. BiEmICE, AARE, REELOHIET, HEE,
M, R STEET, Bk, NERESHEE BUELOR
PR RREN L, HEERALOORALILRBL
KB, FEETOEE, BARROREEALOT, B
WHE, IEECEBORE, BEMBRE T REREREINT
WiV, AR T S R S AR T ETR
LERENT, S ERCIESRAIFEERLD recruit 29
S LTVl EBERROERENAATE,
RE D RS X OB ERROERL LT, onion bulb
Bicinz, EEOMBREFRALDLATRS, 20X
CMTAF % & OB R ERE CMT RIC B 5 R MER
w13, REE, B8, BREREE, BL TBOEEERRY
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Table 2 Summary of CMT4 in the literature.

CMT type Locus Gene Function Age at onset MCV (m/s) Sensory
disturbance
4A 8ql3 GDAP1 signaling molecule early childhood -30 mild
4B1 11g22 MTMR2 tyrosine phosphatase 2-4 vears 15-17 moderate
4B2 1ipl5 SBE? pseudo-phosphatase -20 years 15-30 moderate
4C 5432 uniknown child-adolescence 24 mild
4D 8q24 NDRG1 signaling molecule childhood 10-15 moderate
4F 10q21 EGR2 transeription factor birth 9-20 moderate
4R-Russe 10g23 unknown 4.5 years 16-19 moderate
4F 1913 Prx myelin glycoprotein infant-chidhood very slow- severe
(noncompact myelin) not evoked

CMTIRIZL 6_REREL Sh, AR BITAMERHREL N
ETOCMTIFEFDIEBREIZE L2 L0 TH o 7127,
Prx~=/=-DJ w777 NI TATALONBREESCEEE
BUIBAO TR, EFHREEREOREICDO TS
HEWEMSA LN S 2, BHEMEOHERENFTRICBY
CTHB 5922 onion bulb BKiITA 6N, KEEHEET 2
B L SEEORBEBREOERT &, BEMBREOMHEIE
LRI LRFHRACH /2.

ERO CMT ROREBIICB T, ThOOEERRIC
LOVBWEHETH I EREFCRETHY, KBllcBwT
LEETRTPLARCH o7z, TNETO Py BEORE
&, CMT4F I B} 5 Arg 196 Stop 5 &, Cys 715 Stop &
EF, DSSIT B 1T 5 Arg 953 Stop/Ser 929 fs Stop 957, Ser
929 fs Stop 957 &€, Arg 368 Stop/Val 763 fs Stap 774,
Arg 821s Stop 96 R ETTdH o 7208, KB OB T, Arg
1070 Stop FEHEBER LA LD, EbibhIIRER
2AHELD, TEhDBIRRICBWT Arg 1070 Stop + THA
HEBRZRRICIER U725, 2P 3N NBERETH I 2
Bo, BEPOBRETEORBTH o747, KBS I
%<, Prr &I A—OBREFERICLY, CMT4F F /243
DSS eV T2 RABLETIHBEBRERIFTHTH 2
%%, Takashima % i3 Guilbot & OEEH) & O LS T,
BHER CMT4F EF TIHZEE Lperaxin P EE L TREL,
DRPZ L DAL A SNz DD, DSS it L-periaxin @
RUBARLDON o7 220, KEBORERA N =X
A L-periaxin #5692 5856724 (loss of function) O T g
BEHERLCYS, L L—FT, %R Lperiaxin Tt ¥
FFAREES DR FBOBEHNTH D CERERELTE
9, L-periaxin DLEESHER SN, ¥ 27 Yl L OREY)
ZABELEA A U A W ged (gain of function) & Bk TR L
TWa, K THOER Lperiaxin ODRBEEBITRBEETH 575,
Takashima & DFEERHIX, REHIB S Arg 1070 Stop B
KTOEE Lperiaxin ORBEEFHLEBESN, SHUICEY
HENBOWRIE2ELZTRESZLILNE,

CMT RISWMEEBET P20 8E, BRFE, AhEuiie
% EAFEFIC heterogeneous HEEBTH D, TR TIIH
FH, BHAE MO TE OBREGETFHL b LD, 85
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5. 5BV FHROBEEETR, N TR CEBIS AT
CRVBETERICE b o2 CMT RERD, SR s
NHEZERFHEENL, CMTROBHIIB VIR, B5ER
FHREN R REASENFRRE SO BRFTRICL &
TORBEAIEL L L), Bleo B ST RO E
THY, 29 LEAOSHEICLY, CMT HRCB I o RES
2T OB REMANT % phenotype-genotype correlation AT,
SIZIRERERT NI TORBFET R 5.,

FRXNEERE, LHHAFGEFSBRE0C044E5H 14 H,
HH) KBWTREL:.
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Abstract

A pedigree of Charcot-Marie-Tooth disease type 4F (Periaxin mutation)

Mitsuteru Shimohata, M.D.?, Kiyoshi Hirahara, M.D., Shuichi Igarashi, M.D."?, Kenju Hara, MDJP>,
Kazuki Kijima, M.D.#, Osamu Onodera, M.D."?, Keiko Tanaka, M.D.”, Masatoyo Nishizawa, MDY,
Shoji Tsuji, M.D.? and Kiyoshi Hayasaka, M.D.”
YDepartment of Neurology, Brain Research Institute, Niigata University
®Resource Branch for Brain Disease Research, Center for Bioresouce-based Researches,
Brain Research Institute, Niigata University
#Department of Neurology, Graduate School of Medicine, University of Tokyo
“Department of Pediatrics, Yamagata University School of Medicine

We report a 5l-year-old man genetically diagnosed as Charcot-Marie-Tooth disease type 4F. The patient was
the first child of healthy, consanguineous parents, He had two sisters and one of them showed similar but milder
symptoms. He had gait disturbance since childhood. Then he noticed muscle weakness of his hands at the age of
early forties, and more difficulties in gait at the age of late forties. On examination at age 51, he showed absence of
all deep tendon reflexes, weakness of the hand and distal leg muscles, pes cavus and decreased sensitivity to
touch and vibration in the lower extremities. Electrophysiological studies of the median nerve showed delayed
motor nerve conduction velocity and undetectable sensory nerve action potentials. The histology of his sural
nerve revealed moderate loss of large myelinated fibers and the diameters of residual fibers shifted to small
shown as size-frequency histogram. Many fibers are thinly myelinated and some of the Schwann cells looked as
wrapping around the myelinate fibers with their processes, On gene analyses, we identified an Arg 1070 Stop ho-
mozygous mutation in the Periaxin, known to be a causative gene for CMT type 4F.

Based on these observations, we emphasized that broad genetic analyses are necessary for diagnosis of CMT
disease, including so far unidentified mutations among the Japanese populations.

(Clin Neurol, 45 ; 221—225, 2005)

Key words : Charcot-Marie-Tooth disease, autosomal recessive, demyelination, Periaxin, gene analysis
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1997 4R IZFAY & UF, BELHITRI Y, Bhng
PR E LB IR A R T SRR AT R Y BT 4 5
ERIZHE" Lz, 208, 0L )l Eats
K5 B SEFEAN X R %, Acute Juvenile
Female Non-Herpetic Encephalitis (B\'F, AJFNHE
CHET) ANEH SN, RBOEFSEIERL? Sh
TETWw5., KTz, ZDAJFNHE 22w T,
QHBRAORR, QHBR1INAOEEZOR, G
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BE& 11 PO KGOS
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T.ORIERENE, T T2UR, S8l Th 7.
MFFIRE LT, BELEMERISHTHD, &
L, WP BRI EREEQEAL - BERRE
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FTBI Lo REHE, | 1»3‘(1’@%1&%/%: e
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