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A 51 ¥ Schwann Hl L 2> # A A
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iR L, CMTIA BE7 VO
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EHETHALLFTTYADNNR
CMTIA BIEFVICEMTHHZ &
PHREINTWEY., —F, Fura
T RO L PMP22, MPZ O
mRNA EHZEIMSEHEB»H Y,
NTUAREL% T hereditary neurop-
athy with liability to pressure palsies
(HNPP) % nonsense-mediated
mRNA decay FE MPZ 8 CMT 12
B THLHAEENH S, TrkB &
TrkC 2§ 2 EBHEHUAR & Trem-
bler-J ¥ 7 A O EE ¥ RE, EXEHE
PR, WHEROWE, MR
I & % B BEYE CMT @ 38 ¥, hNF-
Lp22S% & # 2 F = 7 A(hNF-

Lp22S;tTa~ 7 A) & KF V¥ A7
J ¥, CMTX1~v7 X & Colony~
CMTIA &
Wlids BfE+, CMT2F/ HE{HE
HMN2B & histone deacetylase 6
(HDACS6) FHE %™, CMT2B M
Rab7 & LSV 7 ulk, MFN2 ER
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ETFNVEINC & B IGBIED RN

stimulating factor-1%.
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Key Words : HMSN-P, TFG, neuronopathy, Okinawa,
Kansai

= SRV

WM ICEHET ABRERE 2D EEMM
R AR NG AE L, VPR B R R M A AR
(hereditary motor and sensory neuropathy with
proximal dominant involvement : HMSN-P) & 4y
GLENDLWMARE, FHRaEEEERONER
FETH BV, REDEREIL, BFHERTA, BE,
BBMESTH D, EH - BREE-2—T /N
F — (neuronopathy) 2’ARBETH 5. KIEI,
Za—unF—, FHREHEMRE, 8- 1 —
UVRORELHERORBLEZIONS.
HMSN-PiZ, 19854 ICHEHIC L) [WHEAREIC
ROoNDEERE© M) B MR 2R
fiE 9 B 2EES (B, EEFER)FEta#
(2 SN OV ROFRLHETH 52, 2012
S|y ) — LEFTIC X ) TRK-fused gene (TFG)
PEEEETCH D Z LHLNL R )Y, BEY,
KEP 2> 5HMSN-PO#HES SNz, £72, FA
V0 BAIITFG A T A REE DR M R
JE(FSP) % & /29 Z L 2% E S N9, TFGEFE
ELTOHLLZBEPBE 78wz 5.

HMSN-P¥ R O#E#E

1974EDPLEBBE, 0%k, WHEECER
BRFEFRE=ZNR G, MWmENE - ZERT)
W2 X AR ANBRE S, RIS O MR R
DELENFHES DL 2 o7297, 12, 1980FEH 5
B TR IS R B REE =N, S
MERRAY v 7THPRESND LR D, #
B oM BRI 2SN B LI
ol

1983FEDEAE [FiV A b1 T 1 —FEDEE,
FRR B L OVEEICEE T 5158 BE (FHAQTL & BREE
B)IBWT, JIFESIC L ) iR DS ERED
EENHRE SN, FORNT, 35~50(%1C
Z4JE L, creatine kinase (CK) L& % £\ #7104
THRITABRIZ % B HEMEVRE SN, FOE
B3 % CHMSN-P & FHEN BB & T o /2. KA
\TE RO ABEE( RO AT R Z5HEE (spinal
muscular atrophy . SMA) |Zsensory neuropathy
PEbE LBREZHOERTH Y, YHOF
BTIEHLPICKRBEDOIRBLE L b,
Kondo 512 & Bk E R ZRAMEAE (3, FURDOEER
SIWCEEH# 2 5 &, Hereditary Motor Neuropa-
thylZp4E3 N5 L Bbi, BAEEE, HER,
BEER, iz &0 5HMSN-PEIEF o72¢

* The establishment of disease entity of hereditary motor and sensory neuropathy with proximal dominant in-

volvement (HMSN-P).

#* Masanori NAKAGAWA, M.D.: I F . ER KW B AL SEE ¥ ~ ¥ — (86292261  GUANHT 5-31 B 5- S AT
£ 58111481) ; North Medical Center, Kyoto Prefectural University of Medicine, Kyoto 629-2261, Japan.
###% Hiroshi TAKASHIMA, M.D., Ph.D.: )2 B K FEZEHRMZEANE - ZEHZF ; Department of Neurology and
Geriatrics, Kagoshima University Graduate School of Medical and Dental Sciences, Kagoshima, Japan.
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Case 1
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o CAPBEBHEED o

ST085Y  EaEd
[Case5,6,7]

= 1

1985 F ICE A& (k) MRS

T THMSN-PP & S hie

ZOHOWEN S, HMSN-PIEWHEED 8 A/AOWOAATH Y, WHREE~%

210044 DL E OHMSN-PEE S WS LHEE SN D.

BLBAEBETHLHI0, T CTIHEKE] &n
3 E%L, Kondo 52 X AHERAEISHZEMEAEC LD
vtz E557% <, HMSN-PIzsd LT
B LRRBRTAILZOBITZIINE R bR NE
E2Ab.

HIE 525, 19854 \CE A (B, EA7ESE)
[HiY A bu 74 —fEDEF, JREDS & UIREER
ZEICEET B9 RS CHRE L?, 19894F1C [
FEBABIZAOLNARFRLZHAMSN] & LC17#% 9
BIORERIGFHAZFEHEL T A (1), ok
TAEE, EREEEEETZEXTHY, CKD
EAERE) AN EMOHNET, BERAEHEERN
WCOHREICE & 2 b B EREEE, #1046 TRk
TIAREE L R 2B AERD, BT 5 & AR
BrLBEETHIILEOREREREI L, HHLU
TRIFEAEEDP R A IEIE/ATHIL
ROz, F2, COWMEOFRT, KE
%, motor neuron disease (MND), HMSN,

(w2 L W 51R)

SMAD &9 TR R -3 ) &bz
RETHBZ L bBHNTNE.

LI, AR T TR S R AR DK
FEECZ LR EDOTHEETH - 7247, 1994
SFIH0 THMSN-PHIOTREFEI AT AL, 1995
3 B 4 BIZWRBIFEE T1TH 7255 1590 e
FREIRFE S CCPCAMT b LTz, £ DIREERS
Bix, FHERIIDLLHROENLEN, ™
REMMED LT, FHEAT AR OZE L W iHE
L7V A =V A, BARMEEAIRL O B, KA
M BERRAEDOE I 2 L Td - 727,

HMSN-P D& {=FE&

19974, bivbhid~A4 7095754 b= —
=" VI B LT EHEENT 21T, DNA<—
71 —D3S3652, D3S1591, D3S1281 T # N F ik
Klod score 4.63,3.13, 3.09(6=0.0, 0.043,
0.031) 2 f87-2 & X 0, FEBELTHE%3q1358
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2R AATZY. ZOFEFD 9 FEHEODNAY —
H—% FAvy7zDISMULTIZ & A347TiZ, lod score
4.93(p<0.00000095) TH H, Z DFEBIIGRVE
BEAFEAITREINz, EHIIRREBZ TREA
WEGE L 7onNTa s A SR RETHEIEER
L, BIIAEMRIIOVWTOHE L2,

HMSN-P& B B AL D#EIL

19974, bbb ILFE 2 ERIRIERE, BRE
HRAER, HREmA, SIRFEMRLED
THEL, FrLVWEREE L THERMICE#R SN
BILEo7D, ZOHEITLY, XV TIVERR
DT — & N—ZT&H %O0MIM (Online Mendelian
Inheritance in Man) |28k S L7z, IE D FEK
Wz REE, OFEeAEEEEER, OBA
HRE, BIRETHEORENHEMLOHIET, @
Pafic, fREEOFHEEE, fasciculations, @SR
SOET - HE, OREME, RMBREEEL
PO RERE, O@BERERFNRAIC THERE
L&) - BEMEEE, OMECKED LA,
OB EEE, THEREEOAM, ORMEHRE
FRMEOERALRETH A.

BT, $HEXICB V> Tchronic
denervation, reinnervation®Ft 7., fasciculation
DHRFE, complex repetitive discharge (CRD),
neuromyotonic discharge’s &' % 806, fifF{5&
2 TR D & F-wavel% Dafter-discharge s
HIRL, REILIBEICIZCMAPDET 22 vy Ligskas
HAHN5. BEEEDHEERICHTEREM
FOBENMC, ki, TR E b ICERREES
b LI LSR5, ‘

JREEFTR & LT, mAifAAiie & AR miEen, 7%
REOBVWEEZ D /2720, BEOEERIZKT
305 &, HEMERZEE{LE (ALS) SMA7Z
EOEEIZ 2T VIRICHET A LidERI
<K, bbEIARERTHMSN-P & &0 7.
OMIM TiZ%, OMIM604484DFE=%5-2 51, He-
reditary Motor and Sensory Neuropathy, Okinawa
type (HMSNO), proximal type (HMSNP) 7 & &
WMHEENTVE, REOMEDITIX, RAFD
SMA LU % DR EREEDAHF D B CSMAIZ 14
L%V, CMT2E I3, ERHEMOEE LW
HTE%L 5., BLENTAEER, HIEHES

MRENE £79% F6 5

Z M 4E (spinal and bulbar muscular atrophy :
SBMA) C, muscle cramp* LB O & KT
DR, CKERZE, £ DETHENLTWA,
SBMA X R EROEEATEZTFEFT LR
ESNTBYEEIIELRLEERTH LD, BIK
HIIZIZHMSN-PIZSBMAIZ R, BREERATEE < |
WICREEEZIL VRN EAPEN T2 5.
HMSN-POEFEIL, 17~508% ClHE 405817210
muscle crampTIEE 5. 8 IEZSBMAIZ A,
BIET OETVEREL FLEET, 5~20F08%
WTHEITAREL 20, 10~25% DOFE TIFIRR
EVMas. ETEICEATIPREEE L 220,
SEERLLT BB FRAE IZALS & [FIFRICE L < HIFR
NLEELZEETH S, Fujitabid, HMSN-PD
PRErRZEICEH L, EBRICALSO R KEEF
D—2DT&H Aoptineurin® BH % RO T\ 514,
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We showed that patients with chronic lower motor neuron disease [spinal muscular atrophy and
spinal and bulbar muscular atrophy (SMA/SBMA)] frequently suffer disabling muscle fatigue.

Single fiber electromyography with high-frequency stimulation revealed that SMA/SBMA patients
might have activity-dependent conduction block phenomenon in distal motor axons.
Activity-dependent conduction block is presumably produced by the reduced safety factor due to
markedly increased axonal branching associated with collateral sprouting.

ABSTRACT

Objectives: To clarify whether patients with spinal muscular atrophy (SMA) or spinal and bulbar muscu-
lay atrophy (SBMA) suffer disabling muscle fatigue, and whether activity-dependent conduction block
(ADCB) contributes to their fatigue. ADCB is usually caused by reduced safety factor for impulse transmis-
sion in demyelinating diseases, whereas markedly increased axonal branching associated with collateral
sprouting may reduce the safety factor in chronic lower motor neuron disorders.
Methods: We assessed the fatigue severity scale (FSS) in 22 patients with SMA/SBMA, and in 100 disease
controls (multiple sclerosis, myasthenia gravis, chronic inflammatory demyelinating polyneuropathy
(CIDP), and axonal neuropathy). We then performed stimulated-single fibre electromyography (s-SFEMG)
in the extensor digitorum communis (EDC) muscle of 21 SMA/SBMA patients, 6 CIDP patients, and 10
normal subjects.
Results: The FSS score was the highest in SMA/SBMA patients {4.9 + 1.1 (mean * SD)], with 81% of them
complaining of disabling fatigue, compared with normal controls {3.5 £ 1.0), whereas patients with
multiple sclerosis (4.3 £1.6), myasthenia gravis (4.0 £1.6) or CIDP (4.3 £ 1.4) also showed higher FSS
score. When 2000 stimuli were delivered at 20 Hz in s-SFEMG, conduction block of single motor axons
developed in 46% of patients with SMA/SBMA, and 40% of CIDP patients, but in none of the normal con-
trols.
Conclusion: SMA/SBMA patients frequently suffer from disabling fatigue presumably caused by ADCB
induced by voluntary activity.
Significance: ADCB could be the mechanism for muscle fatigue in chronic lower motor neuron diseases.
© 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights
’ reserved.
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1. Introduction
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Fatigue and weakness are common complaints of neurological
disorder patients and significantly impair the quality of life. It is

1388-2457/$36.00 © 2013 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.

http:/jdx.doi.org/10.1016/j.clinph.2012.12.053



