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Charcot-Marie-Tooth X Patient with an Axonal Neuropathy
and a Connexin32 Gene Mutation
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Charcot-Marie-Tooth (CMT) disease is a clinically and genetically heterogeneous disorder of the periph-
eral nervous system. Mutations in the gap junction gene, connexin32 (Cx32), cause the X-linked form of
Charcot-Marie-Tooth (CMTX) disease. Axonal loss, rather than demyelinating, is a prominent feature of
the neuropathy in CMTX patient. However, there is still confusion as to whether CMTX is primarily an

axonal neuropathy or a demyelinating one. We report a patient confirming a mutation in the Cx32 gene

(Arg164Gln) who had an axonal neuropathy.

Key Words: CMTX, Cx32, Neuropathy

Charcot-Marie-Tooth (CMT) A% ZFx 5
A% (gap junction)& ¥As= connexin32 (Cx32)
AR Ed¥old o WAt CMTXAEL
Bergoffen o 23l H&o2 4 o7}l Bus
Ach? CMTXAAE A2 Hol7t X A gl 9
2stEg opA|dlA] olE2E FAHA gorw ¥l
e AR AANE &xo At © AN &
Aol AstA UYehdes 40| dta gA ik’

a3 CMTX Agte] ZEA o7 2y AlFHZE
(axonal neuropathy)SlA F& @524 AZBHF
(demyelinating neuropathy)<lAlel taix= o3

Address reprint requests to Byung-Ok Choi, M.D.

3 AAWZo] Qla o|xFez EFE
gt AT 2 CMTXoAMS A7
CMT1zt CMT29 #7134l sddtte
‘;}.3—6

AAEL Cx32 fraAre] 284 exonoll A8 of
u)xeAbs FA et FEA ol27|d (arginine: Arg)
o] FFEMl(glutamine: Gln)2& A&H 4z ¥
o2 Hol CMTXE #FAHAULH AFAE HARE Al
g3 A7, 48 AFESE B FAE B
B3 33 A Badhe ulolt},

Department of Neurology, College of Medicine, Ewha Womans University
Dongdaemun Hospital, 70, Jongro 6-ga, Jongro-gu, Seoul, 110-783

TEL: 82-2-760-5257, FAX: 82-2-760-5008,

E-mail: bochoi@ ewha.ac.kr

* 2 AZE 3 98 g B4 72 o 7(R01-2003-000-10716-0)1 9 2 7] % 2147] HZEE|S] AHAD ZHA|

(M103KV010005 03K2201 005100~ ¥ 22 F3HAS.

-62 -



MY MAYZE A48 20|10 connexin32 ST AL #10]7} &91El Charcot-Marie-Tooth X &H&t

0¥

o

204 FARAE SR 2t} ¢ 299
R WEE FA2 AT, Bl 124 o)A
T HlaAd FAAQ AEE oy o)z wEEs
£ 53 de A%e] A2 A& o A QoA g
718 & & 4 9. 144 ol gart ssdn
IAFEAA L WStk Bl 1549 AlEgad
9 BZAd st ¥ FFZ F=(tendo cal-
caneus contracture)22 27 A% (heel cord
lengthening) &< A3 Wken, & & 1599]
AUA o] o ER = FAo] TS AAHE A
FEAT 4L BAY olgH HAME Fxy wrle
(hammer toe), 8% (pes cavus) ¥ 432 Z9=
(leg atrophy) ol #ZHUY. L gog P
i A (tremor)e] #F A6 o2 g AL 144
W Re AR 39 Hal ARl FIE By
o AR AAME FER 9 &2 (dorsiflexion)
< GI °|%2 FAFF(plantarflexion)S GV 4L
o FAAME &7t2e] ¢ (abduction)® WA
(adduction)2 Zz+ GIIIE EP3 ol9de B4 &
e B4 574, &7 2 A% A 2ol A
e A HolA ¥pon Folz] T& UE R
v FAFA 7hsol 272L By AR Avkie
AR SR A ghgtem HAQ WAL 2Ax #E
HA gsirh, ARBAT HAAle F3AlY Ha BEgE
Al FER7] 2ol A AP + gl
FRA AT APk, FERe] FFANAT HIFA
739 @ ZAl(terminal latency)7} Zold A3}
AESE7F Astd &A1& 29, a8la BgasE
&% % (compound muscle action potentials:
CMAP)x #= AFANAAME vlzd 3 24E

Bou 5 AFAAAMe Aatd 272 2y,
A7 AxgTe YR FFAAH HFAA
BEAA Ate 22L& Byt

gxe 5d Hol oA Uddle AAAT HALE A
F3IATh. A o|EHF AAME oAl wls|A FE ek
3tet BgPol= FolaA gl Ao #AYA &
Ak, FEA A #EEHE AAL o)A H|E M)A
A ENE 2AY €02 mAE FA1E & o Ao
EHS =2 A= HYew 6~8 Hz9 #Hdez
el FEE BQvh AAAT AAS A FF
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=7t At 27& Bgoy 5d Ao usiA Asx
Ae @R d Aot gAY 238 A" e
Bk 23y EEE58549e 45 FAFNFA
AAEA AN 274 EQchFig. 1). s
A S5 HUE Ao|7t #EHA goy 7A7IA
#3549 (sensory nerve action potentials: SNAP)
T Fold 274& EFG(Fig. 2). F3iA9] AAAE
AN AxdEe $F v Z417 (peroneal nerve)
AT AstE o] gla UnRM e FFAAS B
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A ¥l &4 (sural nerve)d #4417 §5ddE &
A=A gt
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9 914 intron #9& PCR "oz FZ3 3 49
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WAl exonol YX8HE 164W oln| AN ¢T3l
FAEo] CGGIN CAGE WHFHo] otz7)d(argi-
nine; Arg)°c]l FEW(glutamine; Gln)o2 &
H AL #gsld CMTXE A < AUyt & 3z
A HMA 17pll.2-pl129 EA(duplication)$}

Fig. 1. The motor nerve examination findings are shown. Panel A, and B illustrate left median nerve motor studies tested in 1992 and

1997, respectively. The amplitude of CMAP was markedly reduced at 5-year intervals, however, no difference in nerve con-

duction velocity was determined. CMAP; compound muscle action potentials. Scale: vertical dots = 5 mV, horizontal dots = 5

msec.

-63—



ZeE mIE WIH - UR| - UBE - MU - AHES
A : ;5.8

NOVEST S5 £ o

E-Ax

¥

f
¥
¥

s *
dL.6... :
AL oncih bt it 2
il . -’

LW ol "

L NCV=288ms sk

* ¥ * *

2 msec

*
*
*

Fig. 2. The sensory nerve examination findings are shown. Panel A, and B illustrate left median nerve sensory studies tested in 1992
and 1997, respectively. The amplitude of SNAP was reduced at 5-year intervals, however, no difference in nerve conduction

velocity was determined. SNAP; sensory nerve action potentials, W-E; wirist-elbow, E-Ax; elbow-axilla, F-W; finger-wrist

segment. Scale: vertical dots = 20 (¥, horizontal dots = 2 msec.

A Control
Arginine
G CCATGGTGEGCCGCGC TGG T TCA AC

VI VWA

B Patient
Glutamine
C CCATGGT CGCAGC TG CGCGT CAAG

Fig. 3. Sequencing analysis of Cx32 gene. Exon 2 region of Cx32 was amplified by the PCR method and sequenced by Automatic
sequencing analyzer (ABI 3700). The 164th codon was CGG encoding Arg in normal sample (A), whereas, it was replaced
into CAG encoding Gln in the patient sample (B). Green lines: adenosine residues (A); blue lines: cytosine (C); black lines:

guanine (G); red lines: thymine (T)
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peripheral myelin protein 22 (PMP22), connex-
in32 (Cx32), early growth response 2 (EGR2),
neurofilament light chain (NEFL) f3z}e] o3
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