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AL 3 5F 739 — (distal myopathy with rimmed vacuoles)”
X, FERAYREREA & WK T, quadriceps sparing myopathy?
R AR I 4 /8 F — (hereditary inclusion body
myopathy : hIBM)? 7 EDAHTTIHIN S 2 EHE . IRl
T FEEA TR TN, RICERZ FERBETHICHED &
GNE I A8 F = LIERZ L PRB S o0 dh 5. FHtnikys
PBIHE T, Bl bITREINDY. —RRICIIEERNIT 15 7%
540K TH L. HiEH, SRR, RS, K%
HOBREHHE LR SN TVDS, BN T TR BES,
DRI ND. BEPSBLZ 10 ETHRITARREE 2 505, BF
&) EEERHEITHEIIP R D EBAOND. HiREAED
121E, BECD 220 (rimmed vacuole) I E, BB L
MR E N O BEAE 15~20 nm OB RMEMEMES A (tubulofila-
mentous inclusion) 2FCTH BV, 72721, HBED ZH9I12D
BRAHEEE ARIC DB v, F/2, BT IuA F
R VEBALY VEAEDL AL DLV, VX F L - FaT
TV = AROEEALRL T R =Y A% Ee REROT TR
ASHFET B.

GNE I A 8F—1%, ¥ 7 VIBRAEEHIIA 24 %5 UDP-N-T
tFNVrFrvay I 2= ¥ X5 — ¥ (UDP-GIcNAc 2-
epimerase ; GNE) ¢ N-7tF IV~ /%I v - FF—¥
(ManNAc kinase) ® 2 D DOMREEZFOEHEEZ I —F
3% GNE #faTOHUERZFHNETEY. AniZinsd
RKPELPOEENI AV AERTHL. HRANTIE, pVH72L
& pDI7T6V OERNL L, TNZNEEHET L IVOK 0% &
20% 2057, 25X NBETIE, KRIEOEHZD pMT12T
EHELTWEY, TN IR Z DS, £ DIEER
BHWIZENTETVW S, FEVAEM - MRERTE L 5 —
TEI %o T D HREBRY — ¥ A TORBHUTHED
B 5L, AFEEEIL 150~400 AREFEE EZ 5N b,

GNE 3 #/8F—"TIid GNE BERTH IR TIC L 0 ¥ 7 VviRE
RS L, HMliRE R EoREEB L UOEERE Lot
Y TREOKIHENOIY AH (27 ) WAL) B LT 259,

GNE ft# W N-7 £t F V< /% 3 v (ManNAc) R 3 7V
WA R N-T 2V 7 45 3 v (NeuAc) % 5%
BRI S-T 5 &, ARG, B mAaowIhIcs
WTh, EFLANVECHIBRNY 7 VBRSNS 59 20
ZiiE, L, EKITIVIMERIANRNF—DERNTH L% 5
X, T T invitro TIHETETVWALI L EZHELTWS.

GNE#fzT% /v 77w NEE727T A Gne "I 3IEAEZK
WTHbH DIULONIEGNEMN T VAT 2=y 7T A
(hGNED176V-Tg) #1E# L, Gne/ O~Fudafh~ ™ 2
(Gne™”) ##HIFEDLET, WELED~Y T X Gne e R &
pDI76VZEREH T AL I GNEDAZHBIT 5 DMRV <
% A (Gne”’~ hGNED176V-Tg) #fE# L7z 25, ERKREY -
SRR - AL,  NEFICBY A RBE A BITICH
BLL7Z2D, BARBIIZIE, ETHRRCIZEQICEERZ AL DRV
OO, 20 BEELIE X Y HKT & R, EBREET 2R
L7279 F7-, CKEDEEIZ R LTz, 30 Al 51,
BN B-7 I T4 Fika, 40 BELIRE X 0 #3HY) 2283, )
VLY R ALDLE L DI, HEMEHIETIZE SIS
AT L7z, 7 VBRI 2 & I E R S RToOMRET
WL TV,

R L7287V~ 2K LT, #EALKE L ) ManNAc % 3
oG ® (KHE 20meg/kg/H, WHE 200mg/kg/H,
F R 2000mg/kg/ H) THOKIZEE, #ksg Le 25,
WTNOFAEICBWTH, 50 BiEkz T, EEfE KT,
MM, WK, B ERREK, -7 I v A4 Nk, Y
VLS Y, B CKIMER EOFTRA VIR AL DT, 12T
SEAEIZ I A NF—IEFIHITE 220, WIZ, NeuAc 25U
W23 7 ) VELEE 2 RH B 20me/kg/ H IS THROKIRS- L2 & 2
%, NeuAc, ¥ 7V NVEBEIBWTHFEARC, 1TIFELIC3
F8F — R WHITE 720 BRBHNO D T IVERIZIEF O 70%
BEICETHEL TV, D Eo#SIE, GNE I 4837 —13
TTNVEBRZIETH D L, S S GNECHEY = 5
THILETIANF—2FRTELILEZRLTNEI,
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RKIEEHZZ ) —F—¢E35F—2I12&0, 7 VEBEAO
FWEREAZIRL L TR 6 HOBZ 2R L LT, KM
FHEAGRROBTBI bh, 201146 HRFZ CICFEST
BRI ST L 72 (ClinicalTrials.gov Identifier : NCT
01236898). KT, —H 2400mg 755 H #5725, £
ERHREIALOON Do KETIE, 2011E9IH 2D
20124E 4 HEC, ¥ 7 VEBIREHEIZ b B\ 728 THRERD 6
¥ FE CTHEIJ & 72 (Clinical Trials.gov Identifier : NCT
01359319). ARIEERIZB VT, K, —H 6,000mg 237 HIH
Fh- Sz 2012 4 8 ABUE T 2 IE e Rl 132 ST
WRWLDODE IZRERAERROWE IR, $TITH
NAHRBROSIMBEZZEIHBE SN TS Y (Clinical Trials.
gov Identifier : NCT01517880), FZHALIZIfILF 722k & % NHH
ICHEDTWV D,

PTIVBREHEENICAEELSENLTWSEOTHY, I
B REE PREINS. S OICHBIRISHIETHS. 20
59 it CTHoTh, GNE I AF—D k)% W A&
BERHTH IHRBRICAENELDRIES TE b ore. —
75, BRERIICARARI 2 BRI L C b, ETH o BEITB W
T, RbNIBRHHBITITR S Z L3R Los72wv. Lzdso
T, X DI Y T OVERBEIRIE N 2 T, WREIC DO T M A
VIREORBEPROOND. Fio, HEIEHEICS 5T
&, BARE L O I X o C, IR - 2560 O 1T 2 #
L72EGVEBRTE 2l 2 ML T5 2 ERD 6N
5. ZOX) BEFE,S, HRELZ#HEY X GNE I 438
F—BEOEFY AT LDMRELTH Y (http;//remudy.jp/
dmrv/indexhtml), 1 ATdZ L OBHOBMBLENT Y
5.

ARG SCZBIE L, BRTRE COLIREEICH 2 A3, ARk, Hifk
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Abstract
Sialic acid supplementation therapy for distal myopathy with rimmed vacuoles (GNE myopathy)

Ichizo Nishino, M.D., Ph.D. and Satoru Noguchi, M.D.
Department of Neuromuscular Research, National Institute of Neuroscience,
National Center of Neurology and Psychiatry (NCNP)
Department of Clinical Development, Translational Medical Center, National Center of Neurology and Psychiatry (NCNP)

Distal myopathy with rimmed vacuoles or hereditary inclusion body myopathy, for which new nomenclature
“GNE myopathy” is now proposed, is an autosomal recessive disease that preferentially affects tibialis anterior and
hamstrings muscles in young adults. The disease is caused by mutations, mostly missense, in GNE gene that en-
codes a protein with two enzymatic activities in sialic acid biosynthetic pathway: UDP-GIcNAc 2-epimerase and
ManNAc kinase. Accordingly, sialic acid production is reduced in patients’ cells and cells are hyposialylated. This
hyposialylation status can be recovered by simply giving sialic acid. Furthermore, myopathic manifestations were
virtually completely suppressed by oral administration of sialic acid in our model mice. Similar efficacy was seen
also by ManNAc, precursor of sialic acid, or sialyllactose, a conjugate form of sialic acid. Based upon these in vitro
and in vivo results, phase I clinical trial for sialic acid supplementation therapy for human patients was performed
in October 2010-June 2011 in Japan and in September 2011-April 2012 in the US, the latter using slow release tab-
lets of sialic acid. Natural history of the patients needs to be established for precise evaluation of the efficacy in the
near future phase II clinical trial.

(Clin Neurol 2012;52:1210-1212)
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