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1. EEHENIGE (myasthenia gravis ; MG) (CH (T 3 H
B EREE

INFETMG BT 2 HENHHEMEERSHF DAEH S
NTZhdho B RO—DIZRMA L LT BB
MM SN TR P o 2 EPBIT 5N 5. 2007
4, Nakata X ¥ A # GBI EAZ (compound muscle action
potential : CMAP) & NEERFHZ X 58 BFH R (move-
ment related potential ; MRP) o [R]E5c 5% & BLAE i B
;[ (excitation-contraction coupling time ; ECCT) %l €3
BEHIN 2 )7 R UV IMEERH % D 5 W 7 BB
BERERI EB21E, bbb IZIZFEIC Ljubljana 2B W
T Imai's method & LTHEL TWA?Y., MiHDIERK 2 HE
JEEULE U CTh 525, BRG A RHRINER LT L %
5. bNHIIEH 2 HEMHICTHI LI > THAT S &
IBFLVHIRE 252 LTI L7,

2. B ECCT A&

FIBEM S LT, 260 3mm % &I L 72 HfRst & T LR
12 15mm fA L, Faiio> 0 B % R OS2 7R E 5
%. o CMAP 3 BB (GL) BifIEC, TEERm(G2)
% Gl BT 5 IC#%iE L Catsk L72. F5io MRP 13 TS5BS
FE L7 E e v — 12 Xk o Titgk L72. = SRRl kL
OELFMBE 02ms OB E D B iz BiiE% CMAP
DA EREICEEL, ETVEM% 25cm IO LZRET
DDA LHBHMEBI R o7, FigliZmT 912
CMAP & MRP O .5 EA ) R O IEFICHHAEO
WECCT 25aHll & s, RfllEdicd b w2k EREER
F—#12 10mA LUF (% <13 5mA UF) T, B O KA
MABRICD bV L BERMEL Y DX 20 IKETH L. Lz
BT, BHRBAOERD EbLOTRMTH .

BAEIMEE ORE TSI 5215 E LTECCT % 3 5
WBIEHV, WG E R &35 T & ThE4 7 [BRE S SR
T&%. FFIHGOIGHEIC L > TR 5N S FTEHOB) X T HE
BTH Y, THEMICHRE LMEE Y v —12 & - TIHEHF
WCHBEDGDH Y, o b A7) RO WIHE 2 MRP 255t 8%

T&2%. Lad, WHCIERERBMEER R Himn BxY &
Vo Z2BRN Y F T AR OB & T 5 EAE IR
TEPFEL SN TV D720, MRS B BImER S 5
BN EME E CR—OM CHMlidT 2 2 &2 TH 5. 2
N TOWIEL S ECCT 1B I B O #RE72 1T CTld &
{, BRI Y F 7 AEROEERTR R FsHE R HE 2L
DWEBLZFBLZENHASHITR>TWAE DY, EHHT
ECCT WAL L7212 b b &3, SO SR <o HRAE R
OB RIS ZEALA %2 UL, ECCT DZEAbIEHk: 2 Bl
TN EEOBEEILTH L EEZL DI ENTE .

bbIUIEHRED 72D REHEIR Tl S Tw 5 K
JEflE Y — bt (B0HR % 4 7, L7414 V4a) %D HWTHR
BORAIREL SR, WMGHEITEE (FPD-707, GC #1) 12 &
%Y — b OSSN R & WG OB S AERENITR L OIS 2 B
L7290 — RIS ADEAETIZ 600N (Z2— k) LET
WBTHEEZLONTWEY, HHEEDDH S MG T3l
200N LLTFICIE T LCTBY, RIC L - THERDOS®H L & b
WZHHD 725 SOSRIR L 7RI T, BT O 2~10 f5 I
TSI 5.

3. MG (CH1T 3K ECCT DT

Imai's method W O AR BERER, & SIZRENE > —
FELBWARATNEZMAGDLESLZ LIZL > TMG
OB RS E A S A o TE TV ARG TIIEE
LY F T AR ORI T B RS R ER 0 $R IE R 3 3R
(% decrement) 1£2°0 T7% <, ECCT & b AELRMEZxR
T L2ad, KHHoREIR\MERE x4 {, ECCT
D E DHRRIBE LTV BERDPASLNSL (Fig.2). T4b
5, MG DEHIEH 1L, ¥ F T AMEERE L ¥ F T ARBET
OWBIGHEE OB ESZNENHL L THS LTWws L%
Zbihb.

4. ;iU 7/ T 284 (Ryanodine receptor ; RyR) Hi
# L EEIEEBES

In vitro Ti&, ¥t RyR JUERDSEBEICY 7 ¥ v OfEE %=
#4252 L RH RyR Hifk2S RyR O E DI 2 ik L TV b
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20 IO TIH O 40 OAEfEEZ Ty FLTWwa. AL
DGR, BAATHREOME T, JEBEOEIRIR OHER
T MD HVIZEKEITHATY S, KATRT 4 FIIZIR
TR E RO E R LI ECCT DEMAA LN T WS, b
SRR (FER) I TAEAHMEERL TS (p<005). X
7)) Lk

D E ZN TV B A, in vivo THL RyR Jufk & B i
R B 2 0> B3 2 SRR L 2 i 13 22 »®),

bbbz MG 2B ) %5t RyR Pk & B 8 Y [ &
OBE & L Y BHMEICT 572012, Hi AChR PuikBtE - i RyR
PuikBstE MG B E# (AChR+ /RyR +#) & ¥T AChR Hifkks
P - $URyR PifkBatE MG BE# (AChR + /RyR — B) DIk
Wit & B -7z, IRIBHFEFIEERICB W Tl ECCT
%13 % L, AChR+/RyR+ BICBWT ECCT 215G &I It
ELTHY, ¥ RyR PUEA GG E 2 BB L Twb I &
AR E 7Y

5. FK506 (270U LX) OREEHRE

FK506 (& 711 &) (Z5Edi# & LCidhh cida
<, RyR #fE% B0 L CHi/MEfkd» & o Ca? it 2 23 %
B EHDH 5 EBMONTWS. 2008 4E, Hibiid Imai's
method % b % \» T FK506 % 5- % 2B 2 ECCT ok
HEHRALNI MG EEERE L7z, F0O% 20 Hlo MG E#&
128\ T FK506 #% 5- % ISR 2 ECCT ol # B2 %
W, BB BIC S 5 FK506 O R BRI 2 W S0 L
7!-:10).

6. I-LEH

AR & BB G B & D B % 3 U 2 s o T,
FERICH o DR EEZ SN b 0L, BEEMMEIIEICE
T % BE B35 (staircase phenomenon) (29 A A5 CTH 5.
FEEEEIG L 1L, B % < D 223 L BN O Ca? ol
V2 & o THEAEUA B AR LD 25 L 22k $ %
HHEThHLH. INF CHRERBEIBMZ - 72720, BEEBIHZ
SR #2598 (post-tetanic potentiation) (X IR O THigk &
N5 Lidherorzds, RBERTHMNLMEE L ¥ ¥ —1d
F53 LR 1 00 BV LR P B D 2L & AR 3 A i e e & L C
RIS 2 ReE b s, §TITbhbLbILZmEE £ ~
F—% b BV EIC L o T MG BF DR BBI% 255X
MBI E SN Z L2 HALTBY, 5% 3 5ITER
FERMTAHILICE ST, KOFEMAMREDTTREIC RS &R
b,

AR SCCBE L, BIRTXE COLIREBIZH 2 i3, Mk, Hk
BWIhdfah FEA.
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Abstract
The impairment of excitation-contraction (E-C) coupling in myasthenia gravis

Tomihiro Imai, M.D., Ph.D.
Department of Neurology, Sapporo Medical University School of Medicine

We have developed a new novel method to assess the function of excitation-contraction (E-C) coupling in pa-
tients with myasthenia gravis (MG). In our procedure, masseteric compound muscle action potential (CMAP) and
mandibular movement-related potentials (MRP) were recorded simultaneously after stimulating the trigeminal
motor nerve with a needle electrode. The E-C coupling time (ECCT) was calculated by the latency difference be-
tween CMAP and MRP. Bite force was measured using a pressure-sensitive sheet. Our serial studies demonstrate
that masseteric E-C coupling is impaired in some MG patients, and functional recovery of E-C coupling contributes
at least in part to the increase in bite force after treatment. We also reveal that presence of anti-RyR antibodies is
associated with significantly prolonged masseteric ECCT compared to absence of the antibodies in MG, and
tacrolimus (FK506) induces ECCT shortening accompanying clinical improvement within 2 weeks. These results
indicate the contribution of anti-ryanodine receptor (RyR) antibody to E-C coupling impairment, and the early ef-
fect of tacrolimus as a pharmacological enhancement of RyR function to improve E-C coupling in MG. In further
studies, the present method may be applied to assess the post-tetanic potentiation of E-C coupling in human skele-
tal muscles.

(Clin Neurol 2012;52:1309-1311)
Key words: myasthenia gravis, excitation-contraction coupling, repetitive nerve stimulation, masseter, pressure-sensitive

sheet




