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AEBISRE

HM &S CK IMAE & B0 IR D O R e 4 2 L 7=
TP AT v FILEFEIED 1 4

A RS )
KHE  EHY

EE S CKIMEICTHREZBL

=Rl R
=g ER?  F

"

, BEICW 2 e REBO BV 13RBMEHET 5. 3MBL ) ERHHLS

EBROTROZRE, BOOIEYZEE. NERERLYTSY I, HFRICRBECDRIYNEEL, Ehi
(BBEVHERFERL TV, IWBEKUPATIEILE>TEL, BATHETIRBGOHREES &
Oz BEFRETERGES PUTLAF v RO M52V DERELEDH . FEREIEHY Y AEEMM
BREERET 5P SVP, KEFITRHES P ERBEREEAH LD T, ERXMNTIF FZ—OBFKEEE L.
FRITLF Y XVRBERENTH 35, GREFERLEFGHEET 270, CK SEOEMNE L THEEE S

S EPEREEZ SN
(ERPRA#E 2011;51:120-124)

Keywords : F F U o A F v R VEERE, ERM/ ST I4 F=—, BCKILAE

Lo

TG F P LAF X ANVOBETREICL o TBI 5%
BeF M o2F v A NVEEEERHFL, ERICX->TES
U ST RORRE, SR NS I b= A Y LE
BEIF P2—(FPITAF RN IF o) R B EIRE
NTWBEY, BREDIEH VI, RBITSNATHED » 55
BThb SHbhbiud, CKEMIck ) EBREREE 2
L, PRI LF Y RIVEREREL B L 22— 28 /-
DTURRIIZEEE 5D THRET 5.

E #

B 135 B

EF EBIROME. HOIbiEy

BEARRE - JFfio~&sz e l.

FBRHE © BRI ORERZ L.

BLIGHE © 3 Ry & 0 B rh A S # o TR O, # 0
IHENZAEDTWDRENEREZZ L, Hir0S
e LTHRR CHBBIE I N Twz, MMEERLI Y <
FVyH MTRIERE ShIX Y SHIL, Nk b e
Vo ZZEIRATIRBL S IR H £ TR L7228, — 0L
WL TWwa & HARER LTz 2006 4E 5 B T, FRED

BIICE D Vv lBEo Y v~ FIBERF 2B SN R
O BEICHLWERZ Lz), HAHHETRWHH2 &b %
5T & oA M CKAEIR 5 B T4 1,503U/1, 6
He4g 875U/1, 7 B E4U 15,809U/1 £ 28 L7, BEERG % 5 7=
A, 20064 8 A LA MO NS WMCENENC A & 2
D, MRENFRESE R 7

ABEHIAE ¢ B 140em (15922775 (13 B IC BT 2
gl = BEHEAR ZE ¢ SCERRL AL, R 21 4E B SRR IR A E
1)), RHE 32kg (491=1018 (7)), MF 94/52mmHg,
k#h 58/43 « #, kil 36.8°C, BT % L, Wl i,
L.

PESEIIPT R AR, IREGEEHR, AR, &
R, EMEHLOLED o7 BT, B HEKE A
&Y. H, BIREROETHN REE R, WF OB
fEZ B & Dol BER, KO, BIhERICREE A LD
oz

AR AL © M5 Tix WBC 7,810/ul, RBC 486%10%/u, Hb
128g/dl, Ht396%, PIt269x10"/ul, IHiitix ESR (1Hr) 3
mim.

HALFMAETIE TP6.7g/dl, Alb44dg/dl, T-bil 0.7mg/dl,
D-bil 0.lmg/dl, AST 22U/I, ALT 12U/1, LD 192U/I, CK
310U/1, BUN 16mg/dl, UA 53mg/dl, Cre 05lmg/dl, Na
143mmol/I, K 3.9mmol/!, Cl105mmol/!, Ca 9.3mg/dl,
P 59mg/dl, T-Cho 184mg/dl, HDL-Cho 66md/d!, TG 62mg/

*Corresponding author: JLHERFL AL NBHEAIAE - MR R (T663-8501 ST IR pE & v st )1 1—1)

UICHEBE R RSE AR SRS - R
PRBEAR SRR A IR R BE AR R - IR E Rt
(Zf4H 201071 H)
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FHW 5w CK IVE &L BRZIREHOHMEZE LT P 7 A5y FVREEDO 1A

di, NHs;32umol/l, CRP 00mg/dl, FBS82mg/dl, FLEE6.1
mg/dl, ¥WVE VB 057mg/dl, 7V FF—¥ 651U/, FFA
03ImEq/l, 347 0¥ ¥ ddng/ml, R I F 7 0¥~ <5ng/
ml.

PR CIlZ a Vv F v — v 27.3ug/dl, TSH 1.75u1U/ml,
FT33.1lpg/ml, FT41.12ng/dl

9

Fig. 1 Mpyotonic discharge in the tongue muscle of the
patient.

51 :121

FEEUR OB O 7230 35 T 72 - 7o BRI T i i 38 B £ 4 505k 1
EHRIGTH o7,

JOEERL >~ TR RE R L, LB RERL
MR, LR EEN, KBRES, ISR, BRSNS <t
7L, PRREIZIZIER TH - 1228, TITH VTR, Lhikg
R L PPN EN I o=k BE A &7 (Fig D).
LB TBR IS TIAT L2 Tld, HE #eft - PAS Hefa o
ATPHEBTHREIIA LD LT

ABEftd © AR, [&C— o — 2 EERBEICR
B AEVIRIEDOFRZANRD Y, FMCBELLLZS, BF
DHMARTIERE DRV, BARE LiZs (b2, v
PHIRER T IRER 5 O W SR & A & 7z (Fig. 2).
REEOEN & LT, A 510X 5 A EMENHRE Y
FEHEERHIC TR I %2 o 72Y. prolonged exercise test, short
exercise test, cooling test TXTB I 7% o 72785, B & 27 B
EHREDL o7
FRRAYICHRIEIE 2 A L, BAEMREY A baT 4 %4
BHEDRVIE LY, HMEEERO—FEEZ 2 HOZ
DI ISEFFBREEL Y D, <5V 0 LX) R EREOE
BRIcHBT 2 2, L0 — 5 — % B CEIC IR O fh iR
EESHET A2 B THETLII LIS IF -

Fig. 2 Paradoxial eyelid myotonia (Paramyotonia).
The patient was asked to repeatedly close and open his eyes. Following a final forceful lid closure
(A), eye opening was severely impaired (B). He could open his eyes in a few minutes (C).
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51122

GTCAACNTGTACATC
80 290

Fig. 3 A sequencing chromatogram of the PCR product
from the patients’ sample.
Nucleotide sequence analysis shows a A-to-G transition
at nucleotide position 4774.

BERIZZTETEAAN MPROREEZ 2 ETHF M) T A
F ¥ A NVEEBETREICOVWTREEZB I oz KB MER
X977 5 DNA ZHiE, E#HEF U7 LAF v R ViEHE
T exon22-24 122D\ T, FNFN PCR THIG#, cycle 1 &
% direct sequence # B I ol b T A, 4774 FIRIENT 7
ZYPLTTZADONT BT AL DT (Fig. 3). TD%E
FULI5R2HFT I/ BOAFF =V oNY YAOERE L
LHbDTHY, §TREFMNITLAF X ANBEEZVES
CTIEMMEEINTVE. LoT, AFAZF MY 2 AF v %
VREHE LB Lz WIS RS 2 2 L CRME TR
BB hold, BRERALDEPo WEAFILF Y
150mg/ H D5 % BT v, HioThiZh i &3kl .
T TV oI bIEY SRR, PR W IE A S
B o7z, CK G ABRBEHO M TIEFILL 7225 Lk
EHREOMATIZ, 800~5500 & & A FHEIZVIEH W
THEECHERE L7z, 2 FFE BRI TR EZS L &
RICEDB LI AF I LF VO SRETEHE L, &
B AF 2L 300mg (CHER L7z ZOBRESHIEIC X AR
WHOMREEL A LD, NFIF Po—CFBLEZVFTR
THho7: (Fig 4).

% =B
KENIBEF P SBOBOZDIXY, LFBORGHO M

EE T HH L Tuw/zas, BIicidv72 59, 3% CK IUEBED
WRETT MY AF v FAVBRFEIEEBW L A —BITH 5.

FRER#HHER 51525 (2011: 2)

=TT MU T AT v FOVEREAEL 10 U O RIE AL
PIBETHNIERENLZZZ L 2w bEL6N05. £
RARBIIEREABEREERE L 55, REITRWHEIC
BHEETREE 2R EDT, denovoBEBITHL I LIHE 2
bz, SO L) ICHE CK IECEREMZ 22T 51Ed
WD Y, B CK MAEOEM L LT, RIEERZVIEFATD
KEBOLIBZF P T LF 2 FVEEELAFICES, 3
WG ICHFRT 2 MEIEO A, FHMEREREO AR &
DM EMZEBLURE HENZLOBEEBI I L
DUEWZRLIZE V) HTHREREMEZELONS.
RO CK MIE, THROIHIEY Lvio-fEkL vy
# McArdle #% 7% L OBEER % D 72550 7223, BRI F H7lE & 4
B, M TR ZER S, BEERIITEN & %o 7.
F R AT OILIRAE R BRI, MTHERT R 2 A L 7§ F O
BIRE D AL O horz, Lo L, IR TGRS O 5l
ZHRED FMNYYAF v A VREE TR TS
PO EHVTH, HEHGCTHMEZAE DS LS
%<, BRETH OB REREIME—DERTH-72F P 7 A
F A VEFEREDHRESNTBYY, BB CBET
BIENPEEEZ SN AFICBVTH, BE, KRR
W O EAE % B LIk E BERT, BEoBB T
5N T o Tz ST BN IR TIAT L T vgs, Fo
ATIF Po—BE2ALD, ETEAEDEP o7
Fy ANVEFEOEN L LTBI DI TVEHN LOES
WA ZHIHERGTB I ho s, WS REEIR
AL OTEMNINETH - 7.
AIEGITILEIRIC CK OFEW L LR 2 A E D RN
IF b0 ruI 4 FF v A5 —TldLiE CK iFE
FHTHEDITHL, F M) AF v FVERFHETIE, Lo
THEFHOSHELL OO CKDOLAZAED LI LR
HBHEENTWEN, ZOBFICOVTIEIWSLATIEZ V.
F7:, CKOEZRBML TV EHED, bILbisL 5704
BT Ao AEICIEARPLEICTIERME TIRT L
728, SRR RO DI OBERZWIEH T LI
MU T/ KRB THE, MEREOFII 22D 5T, o
BREWNOD, CKPLATLEEZ LM
FTrUTAF Y ANVOBETREICL > TBIAEBEL
TAV Y AEREIF b=— BRE S5 IF b o— )
T AV R DS S T A, BRI ENRER
)7 Ap S CHET HHMEE, £ B X - THR
SNBHIHEREDS L IS HHET, AUy 28512
Lo THBIBHIMET ARG L SN BY. KRBT BEIIR % 5t
FTw5 & IMB 2 REHOMIBEE, EHFBI0RAD
BOZHIEYBIUIHLIENDOLDICENT R 2B EVHIE
KT, BH) 7 AL IO FREE T A S N B SR R &
BB EEZ LD EEW TV v EOREMOM
BTHOIDIXN IHFRENDLEN S, KEBICEITHH
BIE, X 3IF P=—THBLELLNE. Lo TAEH
i BRI ERERTIF P —0#BICRT 2
M1592V Z#1i3F MU w7 AF ¥ A NEROP TRE—BRITE H
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51 :123

Fig. 4 Local cooling elicites myotonia. After the patient’s right eye was cooled for 15 min, he was
asked to repeatedly close and open his eyes. After a final strong lid closure (A), his right eye

opening was slower than his left eye (B).

Y AN RS ORI E L Y, Hh )y AR
HIEHREOERDI L 2L bE VDDV EDTH DY,
Kelly 513 M1592V R 2o - RKER2WH L. ERZ
MATEZ49 A 46 ACTEGUMBREEET L LED, 209
HERBATESFICL-TOEBIENLMOIDLIIN EAE
WTWD, 2 ATIRESICI-oTUEBIESNAHBOI bIT
D ORTHBBEEIALN D40 ZOLHICTOERT
ORJIIZHTHY, BEEEZ L bRV AbH 5 &
EZONDL TMOF YT AF Y R NVERIZBNTYH, F
UEREFOBAM CTERLERGEL &5 L REINT
WA LAl RO LX) BRI IF b2 B
L 7= fR3EH 5 5 M1592V R %2 B L 2 & zwv. oh
LOZEDS, F M) AT v ANVEREREOBKSRITIE, b
VLT XA NEDLOOWEOBNZITTIERL, o
F o 2T U AF v RN ERET DML
LTWAIREEZRIBLT WS, S50, F )22 F v 7L
BEIER BRI 2 L LIELITHEETH Y, dist
WHEANRS P FLOPTHBINLERELDOTH 5.
AKETEAF T LF B ERE%R v~y Y HRCHOZH
EABINILEY, RHoBmMEESBI VITC <
BBRENEBALNT, AFYLFUIEF I LT v R
VORRBICIE L, B2 IEARFHLIRE COBMME
Wiz, HMEREORETIDF XY AV 2T AZ &1
Lo T, BEAEROBHEN 2R L ENTWEY, F 1Y
Y AF v A VRO T, PRI DL RER
PHY, BEIEFNLFOOWH LR, EEENESS
LBV ELEZLND. 0L REMNZRIICFR, B
FTHIEKED, BEOQOL # LiTBZ LA THETH 5.
WMERE OB R (Fig. 1,413, BE, BE¥EFLclsAE
2T, kL.

AIEF OB ITEE 87 | H AMRS L0 & (2007 4 12 A
1H, KBR) TRELL.

B ARAWISE PR 22 AF BRI A ST R SR SE MR R R
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SCN 4 A-Mutation-Associated Skeletal Muscle Sodium

Abstract

A case of muscle sodium channelopathy with markedly high value of serum creatine kinase
and mild eyelid myotonia

Shuhei Kasama, M.D.”, Takashi Kimura, M.D.", Kouji Kajiyama, M.D.”,
Masanaka Takeda, M.D.", Masanori P. Takahashi, M.D.? and Hiroo Yoshikawa, M.D.”
"Department of Internal Medicine, Division of Neurology, Hyogo College of Medicine
“Department of Neurology, Osaka University Hospital

We report on a Japanese 13-year-old male without a family history of muscle disease admitted to our hospital
due to an elevated serum creatine kinase. From the age of 3 he was complaining of muscle stiffness during and af-
ter exercise. At the age of 7 he experienced muscle stiffness and weakness during long-distance running, which
would continue till the next day, disappearing only after resting for a day. Upon examination, we noted that re-
peated eyelid contractions induced myotonia that increased in the cold. Electromyography revealed myotonic dis-
charge in the tongue muscle. Genetic analysis revealed a mutation of Nav1.4, M1592V. Although this mutation had
originally been reported in families with Hyperkalemic periodic paralysis (Hyper PP), we diagnosed as paramyoto-
nia congenita due to the symptoms of exercise and cold-induced myotonia without an attack of generalized weak-
ness. This case suggest that sodium channelopathy is very rare. but should be considered in the differential diag-
nosis of an elevation of serum creatine kinase even if coexisting myotonia is only mild.

(Clin Neurol 2011;51:120-124)

Key words: sodium channelopathy, paramyotonia congenita, elevated serum creatine kinase
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Myotonlc dystrophy and RNA-binding proteins

RNARSEEENSIEET <

hHE#R ey BAREE—

Michinori Koesisu and Shoichi IsHiura

BT RSB & LRI R E IR R

2$ad FRAENYR FOT < —(OM1), BRNR TSV, BEREE, mRNADE
@“DM?w%ﬁ%% EBFREN, 20 CUG U E— b OWHREEHG

M E M A v 7 4 — (myotonic dystrophy
type 1 : DM1) TEEMENA SN B CTG Y E—
ki, DMPK #{EF @ 3JERIERGER (UTR) ICF
fET 3, 2D CTG Y ¥— F DMEIRZEH
HO7 S/ BEFNCIZEREEE L 2w, HRL
Y- R ZOREDOANT O T o EEE
25 & ¥ 72 © 59, DMPK B{E T DIREEY D%t
W ZHEELAZ Y LT, DMPK #5720 T
Fiicd 2 SIXs BMIEFORBEBEZIGT 2 LEZ
ENTVBEY v 779 ke ADBHTH 6
S DMEFORBEROET B—HWORER%Z 5]
FRITIENRBREINTEY, MEYE— MK
X 2 MHETFRBEOMFENL, DM1 ORI OEE
B E o T B T, %L OfRED
L7 CTG Y ¥ — F 28 RNA LRV THEME%
Lo EERRBL TS, &, CUGY E—
FRNAZFRBETB I VAV 2y /9T A
(HSAM) 1%, 34 b= 7R BRAOMBEN 2R
%, %ﬁ%xf74/ JOBRFERY, DM1 BE
ICH SN BRERE T 55, In situ hybridiza-
tion T DM1 MEMIED Y ¥ — F RNA ZHH T
%L CUG VU E— N THRERZZRT S C

HEHEZEDTERLM,

X 512 2001 £EI2 13, DM & 7% 5 METE
Y E—=F0HEE S DM ORRVBADDP-
79 ZOFRZRTIE, F 3 BYREMAD ZINFI B
FOLIY vy 1IKHFEETS CCTG VU E— kM
B LTw3, INF9 BETRZ O RTICEEFE
% % OMfEFI3, DMPK 5T SIX5 MET &
DS eBIEId R, ZDH 7% DM OFER,
ZE L7z ) ©— b RNA 21 EE25 DM OFEE
BRI 22 I ERBIRBRLTYS

f# L7 CUG Y €— b RNA i, RNA &%
HEOXHZ LS5 L THEM2RET B L
Z25NnTw37, Thbt, RNAKAERED
DM1 OJRBEHEME O LIEEZH-oTwE L
WwWx%, CUGYY—F RNAKEATIEAHELE
L T, mucleblind-like(MBNL) & CUG-BP-ETR-
3-like factors (CELF) & X i3 RNA ¥&ERHE

7 3 —2RHEEN, DM1 OFEROFEBIC
52 O0DEHE7 7 I —PEELRKREEE)
LW, HROBETRENTWS (X 1). DML T

BELRIATIAL Y ITDELD, ThoDE
HEIC X > CHlflgnd 3,

EEDH I Vol. 238 No. 5 2011.7.30 | 481
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A 4

! CUGY E— FRNA }

7] i A
| PKCEMAE ] | MBNLIMBNL2OEE |
| |
| cELFiommy EiE | {wmwwﬁﬁm]
|
| cemEaEEOMm |
! +7 1 { Sieni
|amome| | mAnagm - mrFoue | | mmmzvscosomm
MEF2A MYOD1 CLCN1 —> 3# hZ7
p21 MYOG INSR — B XU MiE?

CTNT  — MEEREE 7
MEF2D — BFE#s 7

® 1 DMOREHBTII

AFETldE MBNL, CELF 77 3 Y —2SZ2h#Fih
EDLXHIC DML DRIEICEE L TWwahicow
T, BEOWEZRBE S 2 THEA LI,

@ CELF 13U VBHEI(C & > TRIREHHEN]
EX)

CELF 7 7 £V — & CELF1/CUG-BP(CUG-
binding protein) & CELF2/ETR-3(embryonic
lethal abnormal vision type RNA-binding protein 3)
DFREDID67%5 RNAFEGERE 7 73V —
THH, EFTIEF 6 2D & E O F(CELF1I~
CELF6) BSHEE T 3,

CELF1 I CUG-BP £t WIHRIHAMBRT EED,
CUGVE—-PRHETIEAEL LTHRRIN
72" HeLa Ml D %512 (CUG) g7 11 —
TG T AEAEN AN &N, CUG-BP 40
doenizoThsb LrLZOBROWET,
CELF1 2% 53 L b CUG Y E— MR RN
AT E2OTREROI EDPHEPICR>TEK,
& 2, HUMHEOBRLR 3 A7)y FiEZH
WizWfgETCE, CELF1 I CUG YUY —r kb bir

482 | BZROHWH Vol. 238 No. 5 2011.7. 30

L% UG Y E— MOBIRINCHAT 2 2 LR S
NTWw2Y, 235 LiEgrbob0n, CELFL
& DM1 OB D 2 2 CHBEART £ L O
HENFI T3, Z0OMHEOVD EiF, DML #
FORRMT CELF1 ZEEHORRRN LR LT
VLB EMBEIND I LTH 5% Kuyumcu-
Martinez 5 X, DM1 O#IEC CELF1 & HE 258
i) vEMLE NSRBI o B, #
BESERELTOE I ERRLED, 7, i
AlEic CUG Y E— 1+ 2 B¢ 5 & PKC 3
VRBKIC & DB L, PKC BHE#)id CELF1 U
VEMLEHE L, UL, YE—F RNADED
£ 912 PKC 2B LT 2 0, ZORKRIZ DWW T
IFHE S i o Tz,

CELF1 2EEHE N3 % 5 0 L > M,
CELF1 OBHEFBIC X - T DML TH LN 5 BE
DL OPPEESINE I ETHL, =AU,
<7 AIZ CELF1 ZBFHABT 5 & PLEPHE
el COBEEPLEBEMERZBET I 05,
CELF1 O #BE O FRIZEBHR 0L O mEE
KBS L Twa 5 LneD),
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- CELF 1 O5EM(L&DM 1 DR

CELF1 OEBEERD LABHEEE2 B /-6 75
FAAZZX LI DWTE, WHERZ E3bhroT
Wiz, D EOOTEEMEE, RO - MR
Kb BBIRNATIA SV TORETH 3
%3, E4E, CELF1 258IRR 77 4 o v 7ol
2 Ti <, FE X4 RNA REPEIER 0 Hl#EIIC
SRS T3 EBHSICEoTE,

CELF1 i3 mRNA D7 7= LAk & o % i
T %Y AN TN EDEN-BP HizFDnA LY 2
<% D, EDEN-BP [Ffkic mRNA Far2 L <
W35 LV, Moraes 543, CELF1 25%ddiE
mRNA (Z#EE L, 7 F=nfbzEET sz L%
AL 7% %7z Viasova 5%, CELF1 %% c-jun ®
junB % E DO FMDE > mRNA ICEA L mRNA
DREMHT 2 EHEL T3, X502 Lee
5%, RNA fEMMEE DNA A 707 LA %
264 72 757 8 (RNA-Chip #) ¢ CELF1 Ic X
5 mRNA B0 & —47 v 2 HE L, Myodl ®
Myog % & D fi s BRIV S FHi A F 2% CELF1 ©
§—7y MERITH B Z ERZREL 730,

—7#C, CELF1 3HifRoflfc bMET2 2 &
PREZN T3, Timchenko 51, CELF1 %@
HRBTLPI VAT 2=y 720 ADBHKG
T p2l & Mef2A OFEEIMMLTVEZ &%
R L 72 CELF1 i &5 5 DMETF D mRNA
IKHERRE L, MEaRFENICHREEET 5.
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