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BE EMAIZSIORBEE. ERAIVEZETHY, S0MLY TRHEANET - TEEMLOUAUCABENIHBEL,
BERICET LA MMEEETERE %2 HD2 & A ¥R L autosomal-recessive Charcot-Marie-Tooth disease 2T (AR-
CMT2T) &ML 7. MEFNICEREN HV), ERMEEMELEZ R T REHBREERERR CHBERER
h SIEMRIEMRBEEZRIR= 2 —O/¥F— (chronic inflammatory demyelinating polyneuropathy; CIDP) MO &
PeER, REFOT AR IESE (intravenous immunoglobulin; IVIg) #1795 Z & TIERDWEN & 5N 7-.
A3 EFRE CMT (Z CIDP » &6 L ¥ DEFIFRE TH 3.

(BEPRA#4E 2017;57:515-520)
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Charcot-Marie-Tooth % (Charcot-Marie-Tooth disease; CMT)
TREGT OB T EMOMER LD OEE LAY -
THHERBLETRREES TR Y, Lo L, KKkE LT
A E ST v CMT 8 CFETEL, RMOER
BIRFOMENTTHOLNT NS,

CMT DI e R B O RS CTdHh 518
PESEVE i1 % R = 2. — 1 7 $F — (chronic inflammatory
demyelinating polyneuropathy; CIDP) & OIS EETH 5.
PRzl CMT B # TIEERIZ CIDP 28403 5 2 &3 st
TW5 A, %A CMT 12 CIDP = &8 L 72681134 F TIl2#k
e\ Al 2016 A IHTRIC S S N7 MME B{ZT%
BAL T H CMT2 O CIDP &40l & #Hd 2.

E Bl

59 %, Bk

FiRHREIICE, FROTOADIZLE

BEAERE @ SIE, WEIRRE, Fa B SR

FIERE WAV E B (Fig. 1), MBE ICEEIT V2w,
HUWREE : AR - S8 IS e 0o 720 2006 4E (50 /%) &

M@ JAETE BB 2 SR = 2 — ¥ F —

DRI AN I &I TERT, KEflv2 8912
2o 7z 2009 ED S FRELLEIZ U A CADSHIE L, 47
B RSEA Lo T & & PR S 7z, [F4E 8
HIZEM TR SCREDO LA LAKZHE TS L) 12
%otz ZTOBLBHEICTHEOMH LT AMET L, 2012 4K
P OIIAATE 2o 72, 2013 4E 0 HIXE ROz s
HIEL, BA2LHESE LI, Xy MR MUVOFSE
FoOBWE VS22 LA R 72 2014 4RI IERY B A BRI T
DEET DL o7 fEEREZZH L, CMT 255tbiizas,
2014 4F-5 H B¢ 10T O CMT &1 Ff#AT (MPZ, PMP22, SIMPLE,
GJBI, TTR, HOXI10, HKI, CNTF, TRPV4, MFN2, GARS,
PRPSI, SETX, MED25, YARS, KARS, AARS, MTMR2, EGR2,
NEFL, SOX10, GDAP1, SBF2/MTMRI13, SH3TC2, NDRGI,
PRX, RARB7, HSPBI1, HSPBS8, LMNA, GANI1, KCC3, TDPI,
DHH O 34 T O BIZTIRNT) TIIERIIALN D572,
FiAEH 9T 2016 45 1 H 4B ABEE 22 o 72,

ABEREBUAE @ 1 158 cm, AT 60 kg, — kG4 LI
WHTRIZA L O oz MECEME - BEATRIEA SN
Loz,

HESE T R, SRS T, ETERINREAE X 7 —
1330 HiCTHh o 7z, ISR HIE 20 o 72, THRGEALIC
2D D MMT 3~4+ OfFIET & & &b, Wl T

*Corresponding author: |11 KRB E 22 RIFFERHREN RN (T 755-0046 (LI ELEE TR /N 1-1-1)

VO IR B B 2 R FE R A P R 27
DN R ERE Y 7 — AR AR
VB B RSB E B A

A WFZERAIRE I A AR AR - AR

(Received March 22, 2017; Accepted June 23, 2017; Published online in J-STAGE on August 31, 2017)

doi: 10.5692/clinicalneurol.cn-001036



57 : 516

FRPR#iZE 574 9% (2017 :9)

JZ’—'—@

Lo

: &%ﬁﬁéﬁ

Zi-lalzlulule

N7

|
GNS

S 550 OB

Fig. 1 Family pedigree.

Squares, male; circles, females; diagonal line, deceased; closed square, patient; arrow, proband.

WTRICT 72y FodbHEmPIALNL. FEVS, N
Feart, kit Uy TIETELRD o2 RIS
W IREEC, PR GHEE IR T LT/, RBIEI DR
RO - AR T 25 SN 7zAs, IREVE B,
%R, BEMRRIZIER Th o 7.

ML b - A Gl I ER S H R ST ik 2 <, Bt
MAG fifk % &L 4 H Pk E M&EHIZ L b ICBEETH -
72. HbAlc5.8%, TG 96 mg/dl, # Chol 178 mg/d/, HDL-Chol
51 mg/d/, LDL-Chol 109 mg/dl T& V), HEIRHE & f5 B ZHED
O M= VIEBEEFTH o7 RATRICEE LR, WA
AR TS 2/ (ZTEA% 0%, HAZ 100.0%) 1ZIEH T
o l2MEMIXS1.0myd & TLRED LRSALN. B
BB, SEME, MEAE MRI Cld HIMAERZE L% <, MR LG %=
RIER, EEHRIALN Lo AR (2016 4E2 H)
DBERBERA T, TIEMIORMEROER S B E
BN AR O F AT % & &7z (Table 1), JEF i
Tld CMAP X Eti D & 5 Ry 5 #s » H 7z (Fig. 2).
HEPE DRI E AT 5 A7 T TR A S C RS R ARG 1)
BANBEHCE T, LD 2o 72 LT b RS
BIFEAIIMRT LTV 72 (Table 1), B R ABERF 12 51T L 72 WEIE
A A MERR T 5 &, KA MM ERERLE L, TR
MEDSZHBIEE SNz AN IIED D D, BB EICI
L CHEL L =B 2 H 3 2002 2 d A L o 72 (Fig. 3). %
FEABIZ T RE > T e dr o 72 FiESR M A B E 12
IO NG o 727s, F— RN THRAT L 72 BEMAHE D
A LB —Tld R, BEORY 2A LD L &(IF
CLEEARTIE, Dyck 512 & % condition 4348 C condition C, D,
F, G1386%, conditionE, HIZ14%TH Y, & bIZFERD
EHlE LCRilENEY & B L CHERBEMEA L
%ro 72 OOEERER RO IS DX 2 HT 55
MEDS LR A BN, BTPMEEC X 2% Tl AN S

SBIZE N, R ER721L T 72, Onion bulb IE4 54
o7 (Fig. 3).

FRRRFGE © W& CISORERD D O, R ETEORRRRE
WERL, FRICT 72y bODLHEMEDEALNSL I &
BIUBBRLEEEEIBM Th-> 21200 b5, B
R CIREMRE BN RSN SN o722 &2 CMT
EE, BB RFTORI Y — 27 = =% w7z CMT
DHEFEN) AR T % FREEARGE L 72

ZO—)T, BENGREEEEL L OELZEOSH 571K
TN 2 FAE R CAGED H B HE 58 A &
B, BRI A CIX MR ORE L, F—miERNTO
BRI L RO &, BISEELAbE 72 L L) BR
ML ETE R E OG- %% 2 72, 2016 4 2 H |2 intravenous
immunoglobulin (IVIg) (0.4 g/kg/ H, 5 HR) % HifrL, #%5
3 AP HHRR L ORI )I1E MMT 4—/4 705 5/4 12, #&i%
M CTIE 3/3 205 4—/4—12E3 L7z, BHREMZIUECRE O U
A UABTERR L, HHEHIRD 3 %2 Lo lfEikotE
DHRLNT. RRHRAEERAE CIEFHIER L w7
Bl & PSR O AL LN L S ATIEE R AT
2EE L, IVIg BCIZEH C & 7o 72 A BEIE AR O P % i
MT&L L2 -o7 (Fig. 4). F7-, WEIEFwMR, A
RAGM#EO F kLB EE253E L7 (Table 1), IVIg ORI
oED S A EHIRT L, BINTT20164E3 A, 6 H, 9 HIZ1VIg
RAT L7z, ZORE, BRI S 512 5/6—, MR
X 55— ICEED A HIN, FOMTEHEYMRR 1T 4—/4-5 5
5—/4—, /INEIMEERGIE 3/3 205 4+/3+, TREZHEME 3+/4+
M0 4+/5-1283E L7z, 2016 4F 11 A Otk fmE s ¢l i
MR EHREL FOasiBle 2 X 9127 572 (Table 1).

Z DOk, ARHIE 2016 4EIZH 721 HUEE Sz CMT JE R #E (5
TCH D MME &(TAR (c654+1G>A KEHEAR) 2 H
TLZEVPHLNII 5T,
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Table 1 Results of nerve conduction study.
Nerve Side Date DL CMAP (mV) MCV F-latency F-freq SNAP SCV
(ms) Distal/Proximal (m/s) (msec) (%) (1V) (m/s)
Median L 2016. 2 44 3.1/2.3 39.3 37.6 56 9 42.4
2016. 3 5.0 2.6/2.3 38.6 38.1 81 12 419
2016. 5 4.9 2.9/2.1 41.7 31.6 88 12 43.2
2016. 11 4.6 2.3/1.6 40.9 32.6 100 10 40.9
R 2016. 2 5.4 1.7/1.1 35.2 45.0 25 9 36.6
2016. 3 4.8 2.1/1.4 31.6 46.0 44 9 37.6
2016.5 — — — — — — —
2016. 11 — — — — _ _ _
Ulnar L 2016. 2 3.2 3.1/2.7 43.6 35.2 75 8 44.9
2016. 3 3.4 3.1/2.3 42.6 34.5 63 10 44.3
2016.5 3.3 1.6/1.5 46.1 32.3 63 15 48.6
2016. 11 3.4 1.5/1.1 43.2 32.7 50 8 44.6
R 2016. 2 3.4 2.6/2.0 45.7 35.0 13 10 56.0
2016. 3 3.3 2.4/2.1 46.3 36.4 88 12 42.4
2016.5 — — — — — — —
2016. 11 — — — — — — —
Tibial L 2016. 2 10.0 0.1/0.05 24.0 N.E. N.E. — —
2016. 3 6.2 0.1/0.03 21.8 N.E. N.E. — —
2016.5 7.9 0.1/0.03 23.2 N.E. N.E. — —
2016. 11 5.7 0.1/0.06 23.5 80.8 19 — —
R 2016. 2 10.3 0.3/0.01 35.1 N.E. N.E. — —
2016. 3 6.3 0.3/0.02 22.6 N.E. N.E. — —
2016.5 5.4 0.1/0.01 18.9 N.E. N.E. — —
2016. 11 5.9 0.2/0.05 27.7 72.2 44 — —
Peroneal L 2016. 2 N.E. N.E. N.E. N.E. N.E. — —
2016. 3 N.E. N.E. N.E. N.E. N.E. — —
2016. 5 — — — — — — —
2016. 11 — — — — — — —
R 2016. 2 11.7 0.04/0.03 38.7 N.E. N.E. — —
2016. 3 7.5 0.07/0.07 28.8 N.E. N.E. — —
2016.5 — — — — — — —
2016. 11 — — — — — — —
Sural L 2016. 2 — — — — — N.E. N.E.
2016. 3 — — — — — 3 33.2
2016.5 — — — — — 4 33.0
2016. 11 — — — — — 3 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, L: left.

ARGEBIL CIDP % 46F L 72 MME #5728 % 3 2 CMT T
Y, Vg 2179 T & THIMET & KM D TE
L7z, MME #{zF1%, wlF R SN72HBo CMT 0% 5
ZFTH b Y. MME #{ZF 4 neprilysin (NEP) #a— FL
TWwh. NEP X EHIZ550A LTV 575, A Tl detk
HY g, REOWMER Y S S ARKERIEEL TV

NEPZ7 304 FROGMFERLE L TEWTSY), NEP O
REC N 2% Alzheimer JRFEIEIZBI G- L TV B W REMEDSE 2 H 1
TWBHY, KR TOZRHACOVWTEELERHTH S,
S FETIZHE SN TV D MME #5728 % 45 CMT 2%
WZIZRRAR BRI T 2R 30 2 <, ARBIT D BB AR I3 1
ENTWw/z. NEP O mRNA IZA 75 4 ¥ ¥ 7RG ED#E
W20 4547 (Typel, 2a,2b,3) H, lEesZ & IZFHT
L84 TOEEGDRRD. FlZIE EKTIE Type 2b A%
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Fig. 2 Results of nerve conduction study.
Lt: left, Rt: right.
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Fig. 3 Pathological findings of left sural nerve.
(A) Semithin section shows endoneurial edema. Density of large myelinated fibers is moderately decreased. Toluidine blue stain
of epon embedded section. Bar = 100 pm. (B) The number of large myelinated fibers with thin myelin sheaths is increased.
Remnant myelinated nerve fibers are unevenly distributed. No myelin ovoid is observed. Toluidine blue and safranin stained
Epon section. Bar = 50 pm. (C) Small myelinated fiber clusters are frequently observed. No onion bulb is observed. Electron
microscopy, bar = 5 um. (D) Unmyelinated fibers are intact. Electron microscopy, bar = 5 pm.

DR L, BTId Type 1 BEMAE R ->THY ¥, NEP Ol d:
FrRPEDTR 4 e RBIB A EARN L TWAEREEZ NS,
Alzheimer %5 % Tl NEP BHUIME F LTV 575, 20
MOl CHONEP BT T~ b — VBEL 5057 7. 2R f
LU, CMT 2 FEAET % Ein 2RI RO NEP 12
B R A RDE LT OB HENED S 5.

2016 4, Higuchi 5 13 F @ E% M CMT O 5 HEE T &
L C MME #5125 %2 L7z, KBNZBWVTDH 2014 FF0
FERUClE CMT IR FARDE L T d o205, T0H%
OFBIZ L VFMBEETERZ L O LA L, HEEBW
IZE o7 Lz5> T, CMT 2% L\ WIERI O &1E, —F&F
ORACTIA O CMT BT REDHOP L% L b, IS
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Rt. Peroneal

Before IVIg

After IVIg

Lt. Sural

Fig. 4 The change of nerve conduction study after treatment.

IVIg: intravenous immunoglobulin. The amplitude and distal latency of right peroneal nerve was improved after treat-

ment. Left sural nerve was not evoked before treatment, but sensory nerve action potential (SNAP) of left sural nerve

was detected after treatment.

AT L BT ERDH - AHIE T SR D b, FRET
THEEND L.

MME #E=T2ER% O CMTIESI O Il & LT, #im
MR EERE LY, IS GEREF R 36~56 &, HULfH
50 %) C, BAREGEBREMEES R L, FEmE s
\7 % NEP ORI F 72 13 R O T AFEE S N D HAZET
SNL. KRR CILREA MR O TR 7
AZ =B B, FSAEMALR onion bulb (XA 54172\, Higuchi
S AN L 72 MME {57288 % 4 CMT O AR it *
WY B e, REITTIEREIC L LIEIHL L 22 A b 0
AL AL DTz TIUIARBIT BV TIZIZRE CMT 12
MACHEEZ 232 CIDPOABERMLZbnEEZ b
7z. CIDP O WEHFIE—M A 100 75T AIZ 1 A TH 5 D%t
L CMT & 2 B & L723612250 A1 A& 72 ), CMT
FEBITIX LY CIDP 2422 LT WY, Lzdi>T, BEN
MM EVIERIBIET 265D Y, CMT EZHL 2T
CIDP O & Bt He % A5 L CHRR ISR i i oKk
BACDER D R 0 E BT 5 LEFD 5.

4% T CIDP &ht #5533 5 CMT 1d, CMT1 % CMTX1,
CMT4Y "WTH Y, $CHEIR CMT Th 5. #h&EE CMT
& CIDP O &frE, Fa OMFE L 2 8P TId4 £ TS
&7, CMT 12 CIDP 28 & 05 A B LR 2 5 202 e o C

W, B OHEIIBRER CMT OABBITH 5720, B
LS NABEER O L CRE R B E DRI Y, FhuC
I E = 2 —aRF =D E LB VI KGN H S Y. E
B212, CIDP OHIC PO & FIIx 3 A PuE ol S A 6 0%
H5". MME #BET2%E% 52 CMT 38 M %2 £ 575,
MME {51 Td 5 NEP 1383 X 0 BIIC % <L ¢
WA Y ZO7ROREITIREIERO B % SR b RIS
T A2 ERFREN, FBRORHD L 9 IZFEE S 7z
24 B A CIDP OSSEIZ B S: L 72T REMEASE 2 b
%. NEP ORI TOMEEIZ VT 2R TH 55, S5HD
WO LY CMT SEWRT 721 T {, MMEZ® %K
% CMT @ CIDP &4 HE 12 oV T M &b 2 & A
Fanhs.

SARCHE L, BURTSE COLREEIZH B g, ik Hifk
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Abstract

Charcot-Marie-Tooth disease type 2 caused by homozygous MME gene mutation superimposed by
chronic inflammatory demyelinating polyneuropathy

Miwako Fujisawa, M.D."””, Yasuteru Sano, M.D."”, Masatoshi Omoto, M.D.", Jyun-ichi Ogasawara, M.D.",
Michiaki Koga, M.D.”, Hiroshi Takashima, M.D.” and Takashi Kanda, M.D."”

YDepartment of Neurology and Clinical Neuroscience, Yamaguchi University Graduate School of Medical Science
“Department of Neurology, Yamaguchi Prefectural Grand Medical Center
“Department of Neurology and Geriatrics Kagoshima University Graduate School of Medical and Dental Sciences

We report a 59-year-old Japanese male who developed gradually worsening weakness and numbness of distal four
extremities since age 50. His parents were first cousins, and blood and cerebral spinal examinations were unremarkable.
Homozygous mutation of MME gene was detected and thus he was diagnosed as autosomal-recessive Charcot-Marie-
Tooth disease 2T (AR-CMT2T); however, electrophysiological examinations revealed scattered demyelinative changes
including elongated terminal latency in several peripheral nerve trunks. Sural nerve biopsy showed endoneurial edema
and a lot of thinly myelinated nerve fibers with uneven distribution of remnant myelinated fibers within and between
fascicles. Immunoglobulin treatment was initiated considering the possibility of superimposed inflammation and
demyelination, and immediate clinical as well as electrophysiological improvements were noted. Our findings indicate
that AR-CMT2T caused by MME mutation predisposes to a superimposed inflammatory demyelinating neuropathy. This
is the first report which documented the co-existence of CMT2 and chronic inflammatory demyelinating polyneuropathy
(CIDP); however, in the peripheral nervous system, neprilysin, a product of MME gene, is more abundant in myelin
sheath than in axonal component. The fragility of myelin sheath due to mutated neprilysin may trigger the detrimental
immune response against peripheral myelin in this patient.

(Rinsho Shinkeigaku (Clin Neurol) 2017;57:515-520)
Key words: Charcot-Marie-Tooth disease, MME mutation, chronic inflammatory demyelinating polyneuropathy




