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Mo HETE A FEFRAL O P E R BRI R A T 232D L&D,
Cx32 IZHT L DBIE T Z TR X 7z CMTX1 DR A G

A T

BRH LR AR R

R

ER HRBCERETHOSITEE TRIEL, HRERFBREA (brainstem auditory evoked potential :
BAEP) (CTHiR{zERFENDER % & & & = Charcot-Marie-Tooth 7% (CMT) D ABMES#H#E L /-, EEhE
BRIZEREHFPEEICETL, BAEP OFRGEEEIAERLTVWAEZELS CMTX1 2T 5 250, Con-
nexin32 (Cx32) DEGZFERERBUFER, XIUVLAFR 2778 FBEDAT FRERLAFLHTL—LO TIPS
W, BHBLBOT7I/BIAERLEFLVEGTFEREAEH . BAEP 3 CMT OHEIBMICERAHEEEZ

5h-.
(B PR##4% 2010;50:399-403)
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Charcot-Marie-Tooth %% (CMT) i3:&fztk = 2 — w8 F —®
PCHEBN B L OREMRESEESNS =2 —aRXF—Th
%. CMT 2RI B L OEEMIZE ORI HNTS
D, CMTXI i3 CMT T 2 HIZHIEED R < (SHEBI O 5~
15%), Xql3.1 (2B E A5 5 X R RS A (XD)
ERTHL. FOENEEFEITY ¥ E#ZEM O gap junc-
tion 23 % GJB1 (gap junction protein beta-1, #J44 Con-
nexin32 : Cx32) TH 5. LI SRTHETERT L D E
FER 2 D% L, BUOEHVIZ 17+ 9 RIS HITREE TIE
L, TBACHRPUBERRE O KT & 52, pes cavus & &
OTHEEBIVKEKT22L, 73V AMRKFHIHEET
AY.

B VS 81 0D I v PR S e AR AR (MICV) 1 30
m/s 205 40m/s & PRI T LCEB Y, FEVFRHIZER L
T 5. BEEAREARRTIE, BREEDSEARORER L, Wi
d L REANRAE S AIEBI, onion bulb BkDZEAL D BIR S 7z
FEG] D T SN T2, hiFER b B2 2 L, BiEE MRI
THREZIRSIERT T, IR ERS S (BAEP) O
AR O NDLIERES, MEE 2 H$ 5 EH % & OHwED
H5.

SGllbibiid, BAEP THRIZEHFMOER 2 A L OIE
HARE MCV 23S IIE T LTz 2 &6, CMTXL %

T4 2DV EE RS 2 D 7R, Cx32 IS B OEIEF
BRAERFEL 72 CMTX1 OERI % B L7z, Z OEFI DK
BB % B &2 CMTXL IS BT B il 2 it & LT BAEP
DEFRIZTOVWTELEL7-.

E Bl

451% Bk

FFR UM ET, FRBREKT

BEAEIE @ 5 i R 1 U S 2.

FKIGHE © BHZ A0 BB P O RITHEEZ A &, 48 fREE
7V 3 — V2SI TR,

LD IENL FERIA .

B O - B (7 A) 1iE, wWih b HITREERA SR
o,

IR (4L k) IIEH S 2R TRE I 2w, Db I
FKATIR - D TH 5.

WRENE © ARBHIORE L L.

BUREE : 3RED LU T L, 2D MIKIES - 7.
INEEOE, KBERZEEHD B ThwTw 232 FHIC
TSN TV D LD B S FICHIEIZ T | o #H) THEE T,
BT 22 EDE Dol WFEEOEIVIEHLTHHEDY
WAEK LG RoTETV

LFFEE YV BEAKICFETVEIDBVWL LR, -
—BDRBET D X%k o7 DK, HITHREEDR 4 12
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TL, UBEBICIEROFZIZ>TBHT L LI 10k 7.
2006 4F 1 H (45 %), U# & 2% LEREEHEEIE= 2 — 1
INF—% ) 7= bN AR L o7

AR, — BRI AT ECICRELZ AL DR
Ao 7z MREFII R TIEAR ) B & ORI 2 <, METE
TIANIIEF 72 5 72 R B RATIIARWRETH 0, fEFH

Table 1 Nerve conduction study results.

Motor Sensory
Nerve |Distal CMAP  Distal latency NCV [SNAP NCV
amplitude (mV) (m/s) (m/s) |amplitude(uV) (m/s)
Median 1.0 54 34 16 36
Ulnar 29 31 33 1.0 33
Sural 0.6 30

CMAP=compound muscle action potential; SNAP=sensory nerve
action potential; NCV=nerve conduction velocity.

Bilateral stimulation (95dB) | I juig \% IV
Latency (msec) | 1.8 4.8 8.2 6.4

Fig. 1 Brainstem auditory evoked potential showed a pro-
longation of the central conduction (I-V wave) time.

ERREHEE 50565 (2010 6)

HTF A MZTEBOEMGIE S THo 7225, FHEIE 4, TAH
X2 CTHY, FTROEMMIE 4, mAMIE 1 & USRI
TR T &2 A E D7 THRUIER I CER 2 HZEMmAHR S N, W
FOFME W, BT b i L w7z MU Bl
T, THTHELTEY, WRSHEA LD O ro Tz &
TR THGRM TR T A 5K LT 7z4s, BRI IE
WTholz.

MR TR 2 <, BHEMEMRE CHE D 75mg/d
EHIML T 72255 L OFEIZIEH Th - 72

FKAEMR R EMA T, MBS L OREMREICB W T
R E B AT 30~36m/s & HHEEREERAE, BRI O RE R 5k
EREDIZDODRET Oy ZiZAED LT, BEIRIEH
BETFLTWAZ Ehs, B—olilhis SR Eto stz Rm
JAHHRTH o7 (Tablel).

BAEP O TH S %L, W 95dB H#2 T I ¥ 1.8msec, 11T
% 48msec, V ¥ 82msec T, I %5 V #%[H7% 6.4msec & ZEIE
A DI (Fig.1). 72, SEP B X VEP, MEP, i MRI
IERMAETH 5.

WEME AR D B TIE, ERAEIR L DA L O HNT,
KA B SIE S BE L, BAdEIL L 2D b v
W EROMBRMEDT LIE LIEA L D 57225, onion bulb
X727 % o7 (Fig.2).

BIZFHA T, Cx32 BIETD 2178 FD AT DRE% A
Ll ZORHE, 7= 7 ML) BFHUKEDOT 3
JWEHERL, 7 I JBED 28355 108 LEL RAH L
BIETERTH -7 (Fig 3).

%z ¥

A#HEH1E Connexin32 (Cx32) EiZFMMT ORER, X7 L
FFR277T8FDA L THERRLHHOBIETRELA
T5CMTX1 L ZWishiz. £/, BAEPKRETIH»SV
WETCORRIZER B OW S PR EREZAED TS, T

Fig. 2 Transversal section of the sural nerve. Toluidine blue staining.
(A) A marked and diffuse loss of large myelinated fibers. Bar=100um.
(B) Large and intermediate nerve fibers with thin myelin sheaths are frequently observed. Onion
bulb formation is not obvious. Bar=10.0um.
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BRIZIERHFAN TS 525, ZHUIIFEFNEMETH 0z
SEEED N 72D AR IE AT T & e o 22 REME D
ETE RV,

CMTX1 O1fti2 CMT1A & BAEP ORE 2 L %9 Z &
I b EENTWSDS, WHIZH VT BAEP A2 Wit L 72
WENT L B L, CMTIA @ 5 [H # 1% F T & 5 peripheral
myelin protein22 (PMP22) (Z)83 L 7= ik piifee T D S 313 41
,KMOY 27 YHIBCHEIT 2 720, Bt SO+
ZTIHEE CORMBERMPARICERET 5. —H,
CMTX1 Tid Cx32 "+ 7> FuH 4 +Th 5
LTWwb70, BIETFERICEZ2HREMREEDREL T
TBAEP DO 1205 ViEE COHFMIGERMALERET 2 L v

[277_278 del AT; Met 93 fs]
G C e AT &% A-G B 8

Normal
Ala Met His Val
Codon 92 93 9 95
Ala Ala Arg Gly
Patient B8 C8.C KG9 T B Q. €

i

AT

Fig. 3 Direct sequencing analysis demonstrated a two
base-pair deletion mutation of the Connexin 32 gene.
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bhTnab.

LALZAds, BHAEHP L TW5D Cx32 D#EET B4 Hh
EoTd, M—RKRNOBMUEBEIZBWTT S BAEP (HEk
WHEAEG] & &SRR, PR & b IR, R & e A G
bE¥EELTWS (Table2). &5ICHEMEED BAEP K
EERMERZRTRRESDOT, PREERHOEER %
IR U7 B T 7 <, o TP o FAYARRE i B AR
THhY), BAEP b ZD—BELTEZDLILNTESL. 2D
X912, CMTX1 12351} 5 BAEP Oz IER 05 1B
5 EROMEBIIIICHE > TV D X IR B, EBIZZ
NI EHATIE .

¥ 72 BAEP 2% L M OBRICOWT L T s
TWb EIZWV WAz, Val 38 Ala @ 23 LD FERI T
6,000Hz C 45dB O & &R % A & ©, BAEP 12 THY(RE
B DR Z & L DTz, —J5, BAEP O iR (R f 4T
R EHRIIZBEA N E V) FHED HBY. CMT IZBIT5
BB L CORARDORKFHI L B L, HEE A L DRI
PMP22 duplication 512 & & 7% 9 CMTIA B#H TIE 118 A
H2AND2% Thord, CxRRERDOBETIZA2 A4 A
D 9% Tho7.

BAEP DAMHC PR REZE L 5B HE L LT, HRUERES
J& @A (SEP) R BEFH BN (VEP), EBAEFEMN (MEP)
HHY, TNFETIZBAEP TREZALDIEMIIBE VT
SEP # B %o 725N H 575, EMMEEELZALDTY
72O ORENHE TR, FMiREEE O L TH -
72¥. Asn205Ser DF R TId, BUAEBICB VT VEP BL
MEP OiERHEIE % A & DTV 5 W,

CMT ORI HIIZ1Z BAEP A EE L RO TR 5 1EH W
Y, IERHRROEB A REEE P EE T L TR
) BAEP THRK(ZER B OER 2 A & 5 CMT ERI T,
CMTX1 % Z ) DI RETH B LOWMEDDH DY, RIEH

Table 2 Brainstem auditory evoked potentials of CMTXI1.

BAEP * I

BAEP IV Rt. Median

Mutation Age/Sex wave(msec) wave(msec) MCV(m/s) Reference
Arg 15 Trp 40 M 1.41/151 3.56/3.36 21 10)
Val 38 Ala 23 F 2.47/2.36 3.78/3.82 22 14)
Glu 41 Asp 38 F 1.74/1.78 4.06/4.02 41 15)
Glu 41 Asp 15 M 1.64/1.74 5.28/5.42 38 15)
Thr 55 Ile 19 M 1.58/1.72 4.56/4.48 36 10)
Thr 55 Ile 21 M 2.20/1.62 5.02/4.60 33 10)
Thr 55 Ile 63 M 1.82/1.98 5.05/5.33 29 10)
Met 93 fs 45 M 18 6.4 34 This case
Val 120 Glu 78 M 1.52/1.43 3.67/252 29 10)
Arg 164 Gln 58 M 1.68/1.85 4.56/5.02 31 10)
Asn 205 Ser 13 M 2.3/2.0 5.1/44 N.E. 11)
Asn 205 Ser 19 M 1.7/18 5.2/5.3 28 11)
Asn 205 Ser 21 M NE/15 NE/3.7 35 11)
Asn 205 Ser 25 F 1.7/1.7 3.8/39 54 11)
Asn 205 Ser 46 F 16/15 39/36 49 11)

* Right side/left side stimulation outcomes; NE=not examined.

Bold: abnormal data (normal range; I wave: 1.5-1.9 msec, I-V wave: 3.7-4.5 msec).
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ZBWTH, EPMREOEB R G S IR T L
TH Y BAEP THRZERMOEEY AL OHND,
CMTX1 2§ 9 20 VWBIRFRBRLEDIHER, L
Cx32 MIZFEREZ L B o572 CMTX1 L ZBWT5Z ENT
% 72. CMTX1 O AR 2 oW T, SHRIEF DO ER & #%
T, BROMEE BAEP 4 ECOMREE L o, F 720
2% 5 CMOER 2 MR 35 2 & T CMT Oil%
Wi, SOIREBMHEHICEI2bDEEbNS.
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Abstract

A novel mutation in X-linked Charcot-Marie-Tooth (CMTX1) disease associated with central conduction
slowing on brainstem auditory evoked potential (BAEP)

Chizuru Akimoto, M.D.”, Mitsuya Morita, M.D.”, Masahiko Yamamoto, M.D.?® and Imaharu Nakano, M.D."
"Division of Neurology, Department of Internal Medicine, Jichi Medical University
“Department of Neurology, Nagoya University Graduate School of Medicine
“Department of Speech Pathology and Audiology, Aichi Gakuin University School of Health Science

CMTX1, the second most common type of inherited hereditary motor and sensory neuropathy (HMSN), is as-
sociated with mutations of the gene for the gap junction protein connexin 32 (Cx32). In this condition, central con-
duction velocity is known to be delayed, presumably because mutated Cx32 is expressed in oligodendrocytes.

A 45-year-old man presented with a 5-year history of progressive gait disturbance due to leg muscle weak-
ness. The family history revealed that the mother had also progressive gait disturbance in her early 40s, and the
younger sister could not walk faster than before at the age of 41. On neurological assessment, the patient exhib-
ited pes cavus, distal muscle atrophy and weakness, and absence of the knee and ankle jerks. Touch sensation was
impaired in the both feet. Motor and sensory nerve conduction velocities were reduced to 30-36 m/s with mild
temporal dispersion. Sural nerve biopsy revealed diffuse loss of large myelinated fibers with the remaining large
and intermediate nerve fibers being frequently surrounded by a thin myelin sheath. Onion bulb formation was
only occasional and mild in degree. His hearing acuity was normal on pure-tone audiometry, but BAEP test dem-
onstrated prolonged central conduction time (-I wave 1.8 milliseconds, I-V wave 6.4 milliseconds). The BAEP find-
ings prompted us to choose Cx32 gene to analyze first to find a novel mutation of two (A and T) base pairs dele-
tion at codons 277 and 278 (Met93fs). Thus, the present case indicates that Cx32 gene mutation should be targeted
first in case of HMSN with abnormal BAEP.

(Clin Neurol 2010;50:399-403)
Key words: CMTX1, BAEP




