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HAE F TICH D Charcot—Marrie—Tooth %% (Charcot—
Marrie-Tooth disease, LLF CMT & W&RE) O RN E T 23
EENY, CMT OIREMIE O & 7 ) FEREN & LT
DU HEMEDVR E N T & 72, Higuchi 512X > THLMIZEN
72 membrane metalloendopeptidase (MME) #1578 B3 ARTR
THE ST B ATE R GRS M ER R CMT O 727>
T OHEDOEWERTH ), Automosal Reccesive Charcot—
Marrie-Tooth 2T (AR-CMT2T) »MglE SN T3P, bitb
AU AR DU | 258 0E LIRS 2 i F 7/ — ¥ 2 2 L7z MME
B TAREZME) CMTIEGZEBR L7z, 77/ —£7 AR-
CMT2T DERRZW LEE 2T R TH % L& 2 5N CHIE
REMATHET 5.
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BEARIE © BEHERE AL = 7

FIREE - WA~ & I (Fig. 1. M\ HERE: L
AR - A - BEICHEE o 7z 42 %ED S E D
BLEIATESEONL R, FTRHICHEERT o
2. FOBRLMEHOBR N EY vV VEEEETARIIRY

BEOLLL o T, AL SHETOFT 7 —¥
FHRE LTV, MEIBORINIE 2 L, 44 R
INEN T B ENHERL BTz

ABEREEE © — e B RT L - B 177.3 cm, 1R 79.9 kg,
BMI 25.4, I 134/84 mmHg, Hk4A 74 bpm 3, IF0ZAI%L 16
/55, 1RiE 36.4°C. WEiwEke 77/ —E¥x v/ (Fig
28). KIEREDIR, MEEEIR, MR HEIROMAILTETH >
7o MR Lo REZE L L.

RSP R ¢ ERRTE P CRAANBRRE X IEH T b, Mmiks
RICEFF R ARBO o7 BINIEF 37.5 kg//iF 37.8 kg
Tl OB HRIER Th o 72, T 7 A b TIIGIER
5/5, RERVUSHA; 5/5, KERE 54, RIRCE T 4/4, BEEH
4+/4, JERER, 2/2, JEREERS 2/2 & T T s AR E AL 7
KT AR, WHOFICE R, BEREE \ZEREE o) 2545 % 72
W7z BRI R A & L N b ik e h o 72 i
B OWTIE T 3 L AR 2SI T I L Cn iz, /i
IR Cd o 7o, BRR CLEE BT DLa | B o S 1
TR T O bz, il S IRFEIXIEE Tho 7.
HARRGRIC B L Clderat, 583, FEEHERIZIER Clkear
PRI % 3260 72 200 72

MATPT R - 8, AL, Wk, BEENZIEE T, #T
Bk e LIBERBE SO B ChUR R M BEEIEFRD T, G
VEGF b EHMETH -7z, Pirn > 7)) F ¥ Fifkidit GM2
IgG Hifk & T GalNac-GD1a IgG Hufk 251k (++) T,
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Fig. 1 Family pedigree.
Squares, male; circles, female; diagonal line, deceased; closed square, patient; arrow, proband.
His parents were first cousins. None of his family members had similar symptoms.
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Fig. 2 Cyanosis presented in patients with Charcot-Marie-Tooth disease.

(A) Severe cyanosis of the feet in CMT2 patient with MME gene mutation, (B) Mild cyanosis of
the feet in CMT1A patient with PMP22 duplication.

GalNac-GD1a IgM HUED 555 1% (+) Th o7z, MR
M 2/ (BIER), &H 46.1mg/dl, IgG index
0.50, AV T7a—F NNy FEWETH - 72, Mg
Tl R O R X I Ol B iR (R SR A T L
T/ (Table 1). FHEMKEOBEESHIEHENM (compound
muscle action potential, PLF CMAP & B&RE) 133 W L
TBY, KEMWEICHE L CEMiTidFE s 5 2 LA

Ko aro7z (Table 1). BEE I CEHEOKT % 1E-C
WM T Ty 7 RS RRO o 72, SRR
MACRHE—EWE MG, EHICB W CRHER A S B
ZERD, TR S LR B ST & B Sk % 5R
72, BEEIURE RIS B & THAR % RO M FEZ LA
ZEzx bz, D&y, S#il= 2 —a/8F —2RIET 587
RTdH s %2 5N B MRI TIIARROE R4
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Table 1 Results of nerve conduction study (peak to peak).
Motor nerve Sensory nerve
Nerve Side DL CMAP (mV) CMAP (mV) MCV F-latency F-freq SNAP Scv
(msec) Distal Proximal (m/sec) (msec) (%) uv) (m/sec)
Median R 4.0 8.4 8.4 47.2 34.6 37 27.1 51.1
Ulnar R 3.2 9.1 9.2 44.6 36.8 81 25.2 51.2
Tibial R 5.9 0.061 N.E. N.E. N.E. 0
Peroneal R 6.7 0.32 0.33 21.9
Sural R 4.70 36.6

DL: distal latency, CMAP: compound muscle action potential, MCV: motor nerve conduction velocity, F-freq: F wave frequency, SNAP: sensory
nerve action potential, SCV: sensory nerve conduction velocity, N.E.: not evoked, R: right.

Relonhror. &8 CT ClEEEEAC S LE R &0
BEFLEZRO s oiz, WRERBOF T/ —¥ i T
W27z D R IMLAE R O FE O EE L MR EM A (Ankle
branch index: ABI), THEJIRT 2 — A 72 & % fidT L 720K
Y MR E % RIR S AT R %2 520 %R o 72,

BEIRAES @ ARONE & CIEORIEREDH Y, HIRETIED
WRIRAE 8, T IE A el ik o s B R R & B D
FEiix 2 LWz, W P TR SR A T Ol 2 E )
EHTHY CMT 2Eb L. BIRBRFTORMK Y —2
T = Hwiery vy — AITIZ L) CMT OBl
FHEHT %2 ATV MME 8525 (0.655-2A>G, homozygouos O
ZER) 12D CMT &3l L7z (RIED/NY 7 & MBS
DEFRETH o7z, FBETHRAIIRNOKH 15 THEIT L
72).

z =

MME 3#8{z7-78 %13 2016 4E12 Higuchi 512 X ) iy Sz
CMT OJFEREIET TH (2. 2022 FOHE Tl 2021 45 H
F CIZHER B R CHEM Sz PMP22 /R % B 798
Bl CMT BHE OBILTERD ) b 28 BT MME #1512 5%
MRHLNTBY, WHOESERIEO CMT O 7% 2> Tldk
LHEDENERTH - 72, & 512 Higuchi 5% MME &%
TR CMT B 10 LOBRMEFE IOV THME L
TEH, FERNGEREY (BAEFH 36~56 #, HILfE 50
) T, 104095 6 XOMBIZIIE SIS FRO iz,
FRRAEIR 12 B L U 2B CREARIEAT I O DR m AT O ) &
[FEAL O A, AATREE, DR O KRS, BT
T E 23R RO S, HEREREEE /MM, R
RERE 7 & O PR AEIEIR & B L7 RERE 7 < MR 2 CMT
DR E G Tz, MR REMRA T 1B CIERikE
EREAR R (374m/s) * 2 L7720 BRAID L <1
HEEL CMT Ll S hvz2s, Z2ofio 9 Flikihizi® CMT o
T Td o7z (EPMELEE R O P MEER 4.12s [3.2~
6.3s], distal CMAP 5.34mV [1.7~10mV], MCV 43.8 m/s
[37.4~53m/s] THo7z). MREAEBROBFIPT RIZOWTE

onion bulb L FRD & AL BAHER B O F B 72 i H372
D ONIRR = 2 — a0/ F— 2T LR TH o7z APl
DAL AL T T CMAP e O A KB H B AL
REATEELTBY, FETIEED?% MCVOKT 215
TV R CMT OfilEE L CFIELARVLNILVTH Y,
FERIR & &b TR 22 MME & {12 %12X % CMT T
HoHEEZ LN (Table 2).

MME FEAZF- 5512 & 2 RIMEEE O I owTid T
SIS ENTWAR . MME i#&{%1- 13 neprilysin (NEP)
a2—FLTHY, TONEPIFL % &tilFLEo b i
B RMIMERTECRBIL TV A Z EDLNIZENTY
229 HIRGRTIE T I 0 N B OGRS & L CTEIT
5 Z D5, JIT4E NEP OFSHREL T A Alzheimer ¥ 58 E |2 BE 7
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AR DFSE G- 5 2 & Lz AR 12 NEP 25K
AR CHIN LR AR ISR S 2 Z LSl S T
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AEDEFIATOINT R EEIET L T2 LS.

REOFB L L CEWHREROT T/ — ¥ %D 7225,
Higuchi 5 Q&G T 7/ — B OREHKIE 2 Vw720 AR-
CMT2T 12 BT B F 7 /) —EDHEERCIEEIZ DWW TIIAYT
H5b.

CMT CTIEHDOF 7/ —Er BT 5 Z L iZHMsN TS
A, CMT 2B 2F 7/ —FIlHT 5 F & F o3
{ CMT DR Bln B & F7 ) — B OAUHHE R R
LD LAY TH D, REIDTT ) — LR E LT
BRI S HELL, F7/ —EORESEEKREREDOR
J & AR TR T o 7205 CTdH B . Fig. 2B 1213 CMT type
1A (HEB)) THOLNLTFT /) —EBLORKERRL T
% (Fig.2B). 2D X9 BT 7 /) —E¥OEED MME i&{5 15
HEBETLPIEIARPTH LA, NEPHZ 77 v, 3
TAZ AP, LEEF NI LARRRTF KR EDL LD
HEOSRIZEG L TW5b 2 95, MME #5155 A3
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Table 2 Genetic, clinical, and laboratory findings.

Our case Report example (n = 10)
Age, year 44 Median 50 (36-56)
Sex Men Men (80%), Female (20%)
Inheritance pattern AR AR
Consanguinity + + (60%)
Initial symptom Motor Motor 80%, Sensory 20%
MMT (distal lower limbs) at first visit 4 1-4
Sensory disturbance + + (90%)
Decreased DTRs + + (100%)
Cyanosis + No data
Dementia - -
Brain atrophy - -
Type Axonal neuropathy Axonal neuropathy (90%) demyelinating

and axonal neuropathy (10%)

AR = autosomal reccesive; DTRs = deep tendon reflexes.
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LY 1R TAY VAP Lo RINERBIER BT 2 WH
DOFEADTMINE T EA T2 2 EDHE SN TNDY, FFIC
Y Fe) ¥ LRMLENRZ, 728 2 AP IRMESE
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PR BBR O F T > - N L —IEFERE L OBIFEPEDS, 1 GalNAc-
GDla IgG K122V Tl acute motor axonal neuropathy & ¢
B DS E STV 525, T & O B AT R 2R = 2 —
ONF —TOWEIL % SARBUI BT % Z OHUEOEFRIIAH
THHW, —J7T CMT B TSV EE BRI 2 5k
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WhHEENTWER, il 7)Y PP HEETH o722
EDBARBIT L FRROEFIFEL o TV BRIk Z ZE L
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A case of Charcot—-Marie-Tooth disease type 2 caused by homozygous MME gene mutation

Masataka Yamashiro, M.D.", Keiko Ohnari, M.D."”, Yujiro Higuchi, M.D.?, Hiroaki Hashiguchi, M.D.?,
Hiroshi Takashima, M.D.? and Kazumasa Okada, M.D.

D Department of Neurology, School of Medicine, University of Occupational and Environmental Health

9 Department of Neurology and Clinical Neuroscience, Kagoshima University Graduate School of Medical Science

The patient is a 44-year-old man. His parents are consanguineous. He experienced muscle weakness in his toe and

distal tingling sensation in his feet at 42 years of age, which gradually progressed. Additionally, a marked cyanotic

discoloration of the feet appeared and worsened progressively. Neurological examination revealed loss of tendon reflexes

and distal muscle weakness in the lower extremities. Findings from nerve conduction studies indicated axonal

polyneuropathy. Upon detection of the MME gene mutation, the patient was diagnosed with autosomal-recessive

Charcot—Marie—Tooth disease 2T (ARCMT2T). In this case, cyanosis of the lower extremities possibly was associated
with ARCMT2T, and it was suggested to be due to neprilysin deletion linked with the MME mutation. This represents
the first documented occurrence of cyanosis as a distinctive feature of CMT with MME mutation.

(Rinsho Shinkeigaku (Clin Neurol) 2023;63:743-747)
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