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AHEWHETIE, HOREEMEHBESTREORETDH
% WAEM I (myasthenia garvis : MG) & Lambert-Eaton
# M J) fE W # (Lambert-Eaton myasthenic syndrome :
LEMS) OJFfE L {HEICDW T, BOEDMBIIHED W TS
B PSS T LA R B T O PRFEANE <, H CHUMRAT
MR AP E LR T WIS A D, Table 112, 25O
BOHCIAIRELZ2ET LTV R EZDORIERTEZ
TR U7z R, MR AR o B e S [T F V3
v Z 74K (acetylcholine receptor : AChR) 25D X 512 LT
g o TRERIDPIER SN, ZOTF 7 ARE LT
WA ] OIS, R ZRAERD ARSIz 1980 4FE#% 1S
McMahan {413, BB K> S50 S NEHES 237
H Agrin EHBGIERL, %Y F 7 AMEEFET S &0
9 [Agrin I M L7220, Agrin i, FifilagREcmse
T AR ZAEMREF TV FF—+F (muscle-specific re-
ceptor tyrosine kinase : MuSK) \2fEH L, AChR Ot % 3%
4275 Agrin OZFMIE MuSK Tl e, 2oz
G OTFAED T I TV 72, 2006 4, Weathebee 5 i3, LDL
ZHRKBEEEHE 4 (LDL-receptor related protein 4 : Lrp4)
BIZFRE~ T A TR - HERGHMIER I W &
T L7z, 2008 4, Agrin D2 HEN Lrpd HEHE TH 5 &
W ZEME S hA?, B, Agrin-Lrpd/MuSK IGH O 3
&, Dok7 % EDOHONDEHEN N Y, Rapsyn LD
AChR &I RTE LEB#BTBR S, 20T F T
BEEZ B2 LTV EHEEEINT VS (Fig. 1). 2 S DLaE
WFFEIC 3D &, Ieilt, MG &2 &8 72 2% IK B Chuih o il
Td 5 Lrpd HOIUARFER S/,

1. EEBHENE

MG 1 HCH RO X 5T, 1) AChR Hifkkitk MG,
2) MuSK $iLikbatk MG, L, 3)Witoyukrstwmith s vz
\» double seronegative MG (24 &1 5. 2011 4E, Lrp4 |2k}
3% HEPuED HE S, AChR/MuSK $itikick <% 3 % H
ORWEMEECHUAL LTEH SN Tws. AHTIE, MG 2k
D K 80% A AChR Hi kB P T, 5% Y ® 5~10% I MuSK
Pukastith s, AChR LB PE MG & MuSK Bk i 1k

MG DEIRGIE, FhZHHIRGIMRE 7 & OREIR &L BT - 1%
TEELIEMET L5, BWEMHET 5720EECHRE
Wil % Z L S0 ETH 5.

AR, R CEEFIE D MG (late-onset MG) O #2531
MLTHY, MGIFHRIRLEHADOHATHL LD DNRT
W5, RIFOEEFIA 2006 4FCTld, 50 LA L THRIE L 72 MG
BEADIBTED 20% » 5 2% \ZWINL-Z LR EN
7o00 FRICE BT, 2010 4E HAMBIGIRFESR 25, 50
&L 10 late-onset MG DT L iGH D E 2 )57 % iR 3 REHEY
HEIRE ARSI, TONEIL, late-onset MG {HHEIC
LTOBELNZTET VA & BRI 4 ORERD & AR
HEIHRHE %, late-onset MG DIFEF IR, £ ORFKIEIRDHE
B, 51T, B, %05 MR LA O#Ie LRI E R E A 7
O A FIERLIEMHIIE DI G LiZownTRB STy
5. FDOYRIL, late-onset MG B#H T, HEFRE MG (early-
onset MG) & Wi L C, IRFTIOILENE 272 HETIE,
Ji B % & BF L 72 W IE R RE © MG B T, early-onset
MG & Wl U CHBSHBR o @R I34 7%, A7 4 FORIE
HEBEABOIPVBEDRTOA P EGEIHIZED B A
AR E 0 5.

HOPE O 13, Table 1R, 1gG Pk 7
7 A 1 DSFEARD AChR BRI HE AR AT\ B AR % 1%
BI5ZLitd o TMGREREBZ Y. —J, i MuSK btk
DO} 7 7 T AL 1gG4 25 F A THIRATE M E B HARRE 3 A3 13
& A R G TR E A ST W Y. AR, %
BRI T E 7V OBFSE R — Pl A2 JE A 5 406 R ) e U
&0, Pt MuSK HiRDIREMEATEH S oo %25, 05t
MR ERFIEARHTH 2. 5T LRVOFIFED S I,
AChRo %7 2=v b+ ® 67~76 fHI % i35 €/ 70
WHRDOWIZEL V), Z O#HEAY MIR (main immunogenic re-
gion) EHER SN TWB, MuSK IS L TlE, EOHIITD -
EBPUEMED D B MIR P E ZI TV,

BRI, AChR PUREME MG B T E Rl As eI
HEtah, 2ok, 25704 F - i miicgir+ %
A%, MuSK HufkBitk MG & TREMAS AT O A F - G
WS X 2EHEEBI 9. AP THRBOEIE STV 5 G
Bk, 3 YT AT I —YHEE A7aA b, QRIS
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Table 1 HCREIEARERHEATIREDO T Y 7 ¥ X AT,

NN ) 1) P/Q #! VGCC
TEFY R ACHR #UfkBitE MG MuSK $fkBHE MG R S
TR H Chuk O O O
(Lindstrom et al, 1976) (Hoch et al, 2001) (Motomura et al, 1995)
— T A LA A o O O O
(Gans & Forsdick, 1953) (Niks et al, 2008) (Lecky, 2006)
BHfEr a7 v ORBES% O O O
(Toyka et al, 1975) (Cole et al, 2008) (Fukunaga et al, 1983)
SeIEEN Y E T VAR O O —
(Patrick & Lindstrom, 1973) (Shigemoto et al, 2006)
MIR &/ 7 1 F Witk g gk O — —
(Tzartos et al, 1987)
. = 77721 VT T A4 _
77 72 (McConvelle et al, 2004) (Rodgaard et al, 1987)
FEAE (Besinger et al. 1983) — (Nakao et al, 1999)
FAEA (Drachmann et al. 1987) — O
(Lambert & Lennon, 1998)
HH AR AEVE I f 1 O x x
(Engel AG, 1979) (Shiraishi et al, 2005) (Tsujihata et al, 1987)

acetylcholine receptor (AChR), myasthenia gravis (MG), muscle-specific receptor tyrosine kinase (MuSK), voltage-gated cal-
cium channel (VGCC), Lambert-Eaton myasthenic syndrome (LEMS), main immunogenic region (MIR), — : not reported
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Fig. 1 flfEMhEE A0 & M EPERE I HUR.
A AIZIZ, LEMS OEMIIECTH L P/QFHI NV T 7 A F v ZVHBEHET S, —J5, Bzt
7'12‘3“]1/:! Y U ZEROERRRIEBL (clustering) 200 b 2 EODPDORIVEDVHFIET H. FOF
%Td % MuSK 135575t 110kD OEE @A QR TE T, Ml FICAE L Lrpd ROE L HAKREZRKL,
fﬁﬂ]ﬁ’ﬂllj‘]ﬁ‘ 513 Dok7 HHAE KA L TW 5D, ZDOHhEIL AChR @ clustering (4-#2 L T % AChR
PHEALTLBHE) 2H@L, EHERKOBE - BEIChPboTwh, HE UT0L) %
Agrin-Lrp4/MuSK G0 H & Dok7 % EDEO P OB b Y, kiAo AChR A4
HENZREL, YF T ARREEZ R L TR EEZ LTV
@ Dok-7 (XN £ ) MuSK I2#& L, MuSK %V YBfbL, b€ 5.
@ Agrin ZAFERERE» S 0W SN, HAKED Lrpd IS4 L, ZOfE4%, MuSK ZiFM b2 & 5.
@3 Dok7 3 & O° Agrin 12 & o THEMEAL L 72 MuSK &, ZREITR L7285 THEIZ W D Hh DB
BaN L2y 7 MEEDN % S, Rapsyn OWEHLRBZ 5.
@ Rapsyn OEMEALIC X ) AChR 1ZHAL L, MEEI#ARIZ AChR 2% EEICHER T 5.
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|TREATMENT ALGORITHM FOR LAMBERT-EATON MYASTHENIC SYNDROME

|LEMS confirmed? lY—>| 34-DAP 10-20mg, % 4/day |

|<—Y| small cell lung cancer? |
VN

|treat tumor

Y

4Y—| small cell lung cancer suspected?iN—L

—

|remission?

continue 34-DAP

N

severe weakness?

severe weakness?

¢N |apheresis or IVIG|

|apheresis or I\'IG| ¢ N

|consider prednisolone ad

prednisolone ad+azathioprine

Fig. 2 Lambert-Eaton fi#EJREMGEREORE T VT AL 9,
Lambert-Eaton myasthenic syndrome (LEMS), 34-diaminopyridine (3,4-DAP), Intravenous

immunoglobulin (IVIg), alternate day (ad)

MAEH, 2L C, MIRMEERMCdH 5. EBM OV 5, Gt
ko0 THRIEIEG IO ST MG BHE TlE, BEPLST
XL EN)ELNERBME B 2O RE ] L OBEFHNC
BERIASPTENT S 1728, —TF5, MuSK Jiikbzt: MG i3t
TR DA IR BAE, BIE 2 A 0F L 22w ERER )
FEBE TR 2 I KR B D 22 4 L ARt & MG 3 5
“MGTX study” 23R o) 70 fii% <, wiln & B4R T
5. VIR, FEROBRICN T 2B HHINLZ L%
L 72w,

2. Lambert-Eaton Ep#EHEIREE

LEMS &, #985% T P/QBBNARGEIEA L 27 2 F v %
)V (voltage-gated calcium channel : VGCC) 23 % HEdL
AR S B MGG - BHMERETH Y, $60%
Bl /AR (small cell lung carcinoma : SCLC) % &6:9 %
BEIEGMRHERRE T b 5. AWOBIRGIT, Hiz3: 1,
FIEAEWIX 17 205 80 1% T 62 5%, SCLC APFRIX61%
Td o 72", SEFEFIICIE, LEMS SERDIF & A ST ROERE
B OMmIVRT & AHRHEIR THREET 525, £ 10% 5512/
42 A (paraneoplastic cerebellar degeneration with LEMS :
PCD-LEMS) & bh, EDIiFL A LI SCLC #A#LTw
5.

LEMS OFFERR 1, Table 1 1IR3 X912, HEIUARIC X
% P/Q B VGCC O B3R HEN TR TH O, WEMECH S
AAEVEREREEE OB 1 . RS 4 U729 P/Q ) VGCC
PURASEBHRENR LT 5 P/Q B VGCC AL, #
DBEWY S 5. ZORKRE HEHEK»rLOTEF V) ¥
B ASREE SN, FiART, BRI E 2 SRR MBS
%. —7, PCD-LEMS #I#iE #) o /N4 F R BT, N
M VGCC RBAARLEYES V) 7 A F ¥ 2V ZEHAET, P/Q
I VGCC BEANEIRMITIEA LT B Z LB L/2Y. DLk

DOFERD S, [LEMSHERZ V0 EBI LT AHP/QR
VGCC $iRDS ML IR BE M 2 a8 L C, /MRS FIEICERE
W20 5 P/Q B VGCC # fEMPLR & LTEOEEIS L
T, EHIGFEEZ O EBITIEWHIREIEZ LN TV EY.
ST LNV OgE, 51k, P/QI VGCCol 7 2= baS,
VRO E %5 MIR 2 5 D EHEM SR TWE. L LA
Vo, 0l T2y POEDRAL Y OEDFHRNBD - L& D
PURMED D 5 2 MIR G PLE ST Wi\,

LEMS D{p#E T, A TRBGEIS S L Tw 5 R% I RS
R SEN, JHEOIEARENNL, SCLC D3R & ZDMIGNIE
#TH5H. LEMS BE D SCLC b, BuhiadE, 4+
B Fali e &CHEME LRGBS E 5 &, LEMSAEIR S ZBz s
T5. TORANCL7Z25> T, LEMS OHEET VT X 4
(Newsom-Davis J, 1998) 2s#gMs3Nn<Tw3 (Fig.2)Y. 3,4-
VT I Y 2010 4 X DRI T, LEMS OGRS
ELTRBEIS E 7> T A RIFTOBRISHBEL NS,

LEMS B#H DA T#IE, SCLCOFMTRELL LR 5.
LEMS ZEAERFFHIIZ SCLC 285 L & 7= H T, SCLC 12k
T HEBBRY L 2IEDHVICIE, £ TH D LEMS ERB &K
bFHOEGTHAS. —H, SCLC DEHESLFELATH LD o
7ZIEHWICIE, B TFRBRONS. 5o, + T v ¥ LEED
L [F W 78 T, LEMS % JE I (2 SCLC % ¥ #ll 9 % Clinical
Dutch-English LEMS Tumor Association Prediction Score
(DELTA-P 22 7) 25 & h72. + 7 » % A LEMSI07
IEB & B [E LEMS112 SEB) & £ B/ EHT L 72, € ORE, i

0r, A 18, RERD(B% HKi; 04, 5% Uk 14,
Karnofsky performance score (70~100 ; 0 &, 0~60 : 1 &),
BRAEIR, G - WET - IHMBREE, 5 VIZE OB IRT (& ;
00X, A1), B Ry vy ofME (&KX 58 B
PCEE; 0, A 1M8) ©6HADHL, DELTA-P A2
T7H 0,11, SCLC # AT A fERFIZZENEN 0%, 26% &
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H LRI 5 SR B DN HE & e

—7Ji, DELTA-P 22 7%%4,5,6 1%, SCLC % &7 5

fabRIzE N2 935%, 966%, 100% Tho7z. Liml7z
£912, SCLC OFEIIIHmist A RELAELGTHI L LD
T, SHROBRICHSEIGFINS.
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Abstract
The pathophysiology and treatment of autoimmune neuromuscular junction diseases

Masakatsu Motomura, M.D.
Department of Clinical Neuroscience and Neurology, Graduate School of Biomedical Sciences, Nagasaki University

The neuromuscular junction lacks the protection of the blood-nerve barrier and is vulnerable to antibody-
mediated disorders. Myasthenia gravis (MG) is caused by the failure of neuromuscular transmission mediated by
autoantibodies against acetylcholine receptors (AChR) and muscle-specific receptor tyrosine kinase (MuSK)/LDL-
receptor related protein 4 which are AChR-associated transmembrane post-synaptic proteins involved in AChR
aggregation. The seropositivity rates for AChR positive and MuSK positive MG in Japan are 80-85% and 5-10% /
less than 1%, respectively. The incidence of late-onset MG, defined as onset after age 50 years, has been increas-
ing worldwide. A nationwide epidemiological survey in Japan also revealed that the rates of late-onset MG had in-
creased from 20% in 1987 to 42% in 2006. In 2010, a guideline for standard treatments of late-onset MG was pub-
lished by the Japanese Society of Neurological Therapeutics. Lambert-Eaton myasthenic syndrome (LEMS) is an
autoimmune disease of the neuromuscular junction and approximately 60% of LEMS patients have a tumor,
mostly small cell lung cancer (SCLC), as a paraneoplastic neurological syndrome. The clinical pictures of Japanese
LEMS patients are as follows; male dominant sex ratio (3 : 1), mean age 62 years (17-80 years), 61% of LEMS have
SCLC, and the remaining are without cancer. In less than 10% of cases there are signs of cerebellar dysfunctions
(paraneoplastic cerebellar degeneration with LEMS; PCD-LEMS) as well, often associated with SCLC. Most pa-
tients benefit from 3, 4-diaminopyridine plus pyridostigmine. In paraneoplastic LEMS, treatment of the tumor
often results in neurological improvement. In non-paraneoplastic LEMS, prednisone alone or combined with im-
munosuppressants are treatment options. In both MG and LEMS, where weakness is severe, plasma exchange or
intravenous immunoglobulin treatment may provide short-term benefit.

(Clin Neurol 2011;51:872-876)
Key words: antibody-mediated disorders, myasthenia garvis: MG, Lambert-Eaton myasthenic syndrome: LEMS, muscle-

specific receptor tyrosine kinase: MuSK, LDL-receptor related protein 4: Lrp4




