Striational Autoantibodies in Myasthenia Gravis
Mainly React with Ryanodine Receptor
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SICRFEFHMEFHAEAREME (B Svhased)

2

40 % DEFEFMESIHE (myasthenia gravis, MG), 12% D
SEOIHNTHACHEOFEIZDOWTELISA, 14770 b,
XN TV IR AR B TH - - MGEE L2388 Y,

RV bO— ), 8ZOBEILE AL

Mmook

BT, MBUHREAL
B O R R EEZ W TIREI L2, 2NE TMGTH

FORNISKIZTH ) 7/ V% Bk (ryanodine receptor,

RyR) #ifkA'88® Hi 7z, RyR cDNA % HlAAARYR 2 HH &2 7412 (Cl148#18) % MW T, YIRyR¥IAMiEME LIz
2B, PASEGRAD & B RyRFLATEA 2 2 AR AT b (r=0.65, p<0.005), P HHAD ZHEDO—2 & L TH I

RyRA# Z H iz,

18 OB RyRYUFHEMG B E D 5 15 BIZMIREZ A0 L T30, MRyRIUAE & BWIRIE & OBEHUR

W&, HURyRIUKEE & O RIEEMT IR IEATME L T\ 2 Z &A% 2 Sz, MG Tid BUEITHE B 1 R4 % 3 el

FBIZEFMLNTEY, RENEERS O TEEREH

| % o TV % RyRICH T 24D MG (2

TROLNI-Z L,

HiRYRHLAEBYE MG T AChRIRIZ & 2 MR ZEREE 20T Tld 40 <, SURYRFUMARIC & 5 B INHHE YRR E & JRRRIZ B 5-

LT AR RE S Nz,

Key words myasthenia gravis, anti-ryanodine receptor antibody, thymoma, striational antibodies,

excitation-contraction coupling

EEMHREIIE (myasthenia gravis, ) AR AR
FETAHA=aF=v s TEFNL2 ') VSRR (mcotmlc
acetylcholine receptor, AChR) (23 % H CHUARIZ & 1) #RERN
GESEES N, TOHEHIRTERTHCRESERETH
5. MBRHE % A6E9 5 MG EE CTIIHTAChREIAOMBIZ LITL
ITRERCAT S IR & L 2 DU IR b Bl S hoa Y v L

L, WolgiE & 0F MG BURRUT TR AT B 2 B, BUMiae
IR BEZE I E B A A = A4, 7 PRI RO B Iz DV
TWEARYTH B, £/, MGO—ERAEH] T3 BUE I HEH R (2
FERTZEFUHPSME SN THEH™ ¥, FOERKIZD
WTH IS Az BT vy, B IUHE B L AR i (2 AT
DI BOMBEEM OB E TF 2 — 7IFET A0 A
Fo¥n) v o 2w (dihydropyridine receptor, DHPR) #l#
Vo7 LF v 2D HIL, DHPREIA LS 7 AF v AL L H
BLTwas7— 2T Y )T /Yy EAENE (ryanodine
receptor, RyR) IZFDIFHRAMLZZ b, H/hRAENIZEES
NTW 22 H N LA F A RyR & 0 FHMIKL A & AR
MAEZ B Z LRV W 9 KSR T I3 BB I S 0
AR THARyRIZER L, MGIZB1T 2 H RyRIKFOH I,
WaIRIEIE A BEMI B £ A 0EBI % & € MG 12 BT 2 AU VLA

EHURYRYLME & DRIR, BRI O BRRBIEIZ DV THRES
L7,

TR 97 A30 S, PRI 8 29 HRH

Abbreviations :

b L UHE

[. % =8

MG H & 40061 (B 1361, foth27Hl; W AEH46.25) D
EFMUH 2 ML 2o, MBRAE OO MG L 1851 (B8, Ltk
108 5 TR i&r“51 7)), WgIRAE IR A MG 12 2240 (33165,
Bt 1780 TR 41TH) Th o7, MGOEBKIE, i
SHIESPIE, BUIE MR & B O IR, T v
Y7 A M, HCAChRILEIEEIZ & W AT~ 7217 MGOFR,
)% 51 Osserman 4308 (Osserman's classification) (2
Lo 0% 0, TEGHRBH, TaflE@ayi, Ib
R rAE A g B RN SRR, VAN S IR A
H A 1 S B Al & 17 o 7o, AR B 12
vhu—iiEE LT, JEEEREA 8], o mftaHi 124
(R PE M AL AE 791, %5817 436, Lambert-Eaton i)
MEJREBEIE26)) oM & L 7.

. AChRMDEH

HAE T PO BRI ) B S A IER e PR T I
FHELTHYE., LTORERTXTLCUTORE T T >
Fo. BRI R ANRICHA R, 3REOMELEERE 1 (0.01IM
1) BEREf friEk (phosphate-buffered saline, PBS) , pH 7.4,
50mM NaCl, ImM 7 vft7 = =)V A F 1L A bk =

B4 -Btx, “I- « -bungarotoxin ; AChR, acetylcholine receptor ; DHPR, dihydropyridine

receptor ; MG, myasthenia gravis ; PB, phosphate-buffer ; PBS, phosphate-buffered saline ; PMSF,

phenylmethylsulfonyl fluoride ; RyR, ryanodine receptor
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(phenylmethylsulfonyl fluoride, PMSF) (Sigma, St Louis,
USA) , 1% ) 27 LA YHEHENM (Kallikrein Inhibitor Unit,
KIU) /ul 770 % =" (Boehringer Mannheim, Mannheim,
Germany) , 0.1 ¢ g/ml R7A % F ~ A (Sigma)) IZwh, 7
— Y v 7 L ¥— (Waring product, USA) (2 T¥HEILL 7=,
30,000 X g, 304Eik Lotk WEEZWOEL, BEIFED
WEALBHRIICVWA, VU 7L Y ¥ — (Waring
product) (& THEIL L7z, 30,000 X g, 304&ik L-fkitiEE
Wy 7L, 1EEOHELSBER T (0.01M PBS, pH 74, 2%
4 b ¥ X100 (Triton X-100) (Sigma) , 50mM NaCl, ImM
PMSF, 1IKIU/ml 7 72 F =, 01 p g/ml RTAZFA) D
Rz —BigEE 1T, B H 105,000 Xg, 605#EiL%{T-
o, EEEROBLAFIAZ7 40T — 1B LS, SELEME
EFIZTHE LA, EBLAACKRRIERATAET—70T
PFIRFEL 7. B B L7-AChRIZ2.8nM T - 7z,

Il. AChRHFFHEIE

##5 L 7 AChR 1mliZ1 X 107" mol/l, 20-24 » Ci/1DHEREIZ
FE LB g-NH T F Y (P o -bungarotoxin, *l-a-
BTx) (Amersham, Buckinghamshire, UK) % 170 » IIIZ, 2
BTIEERE, 4CT—MEBBELZ. 1BESHL) 2RKORBE
FEL, MmiES5 . LZH L4X 107" mol ICFEE L 72 o -BTxE
#HAChRZMZ, BRT1IRH, 4CT—MEHE L. WER
RE@B2 5L DDV TIRIEE 1065, 10045, 1000HRL
FlE LAz, 2k¥ke LTY ¥k +igG (H+L) (Cappel,
Durham, USA) %1001 (IgGE& L T1.0mg) %Mz, ik
T30 RmsEME, 20KV ZF Ly Fya—n
(polyethylene glycol, PEG) (F13t, KK) 20 x 12 Iz EiRic
TR EE, €6124TC, 60 KE 37, BRI Nt
Bk 2MPEEIE, Forv—dvry— (70Hh, HH) 12T
cpmFRIE L7, 4 X 10 "mol \IZF%E L 72 L « -BTx  [FE I
BHELESONAcomBEL VMFENH720 A EBEL D % -a-
BTxiZE#AChRE% F&E L, AChRILKMHE L9,

V. SRS 2 EH

b MERB AN E Lok, WELRERDT (0.00M ) Bk
#%7¥ (phosphate buffer, PB), 0.0lmM PMSF (Sigma))
Wi, 7= ¥ ¥ 7L ¥ — (Waring product) {2 THE(LL
72, S0EIBIZHE L -#£4,500 X g, 15408k Uik & Y
L7 REICHELRERNY (0.6M KCI, pH 7.5) #Miy
BALL, 604 KE Lz 12,000 X g, 155&E L7z, LiF
ZELH7ZL, 8000MW % v k47 0:EHNTE (SPECTRUM, Los
Angeles, USA) O#iZvi, HE(LBENED O P CT—HrEN %
Torz, ENEfTo-LBIHESEFRICTHEEL, FHTSE
T—T0CLTFIZAREL 29,

V. SRR AT

HiE % B 0.6mg/mliZ % % X5 120.0IMPBpH 7512 C
FEL, 96/XELISA7 L —t (Nunc, Reskidle, Denmark) i
100 19259 L7, ACT—BEEL, 10%IEE Y FiLE
(Gibco BRL, New York, USA) #&hA VYA —<F iy
LATEY Y ERBE W AR K [PBS-calcium magnesium free
(CMP)] Y4 —=>2012T7 0y ¥ Lk, HRERER (2%
EH Y FME % &1 PBS-CMF 1 — » 20) 2 T¥H, 60M5h
5 76805 I MM L /- MiFESMEL, 37T, 12040 CHE L 7=
AC—BEEDICRRB L7z, HER, TVAINRRA7 75— ¥l
&Hik 1gG (Cappel) #MMZ237C, 604HEL, HEEL LT

&

p=bE 72V YEETF R Y74 (Sigma) &WREUS &
FDLEREASIMIZTHRBE T HE L. F—7L— b bz
Tl L7z 8 ¥ b o — Vi S MR D34 +2.55D L - % 7%
L7zfERE b o THEMBHIEMmE L7z, 768052827200
I TE 2 EICHER LIRRPUERT % R 72, iz 2@ EHE
L, 4 DRGEOBHEEZHRELZY".

V. RyR (E5/\afk) RROHER

THFERHBERDZL, MRS LB EBERY
(5mM A X ¥V'— Vi (imidazoleHCl) (F03), 0.3M Ae
(sucrose) (F13k) , 0.3mM PMSF (Sigma) , 1KIU/ml 7 71
¥ =~ (Boehringer Mannheim) , 0.1mg/ml X7 A ¥ F > A
(Sigma), 05mM ¥V > Y7 3 > [UEERE (EDTA) (Sigma) ,
pH 74) I2wh, 7= ¥ 7L % — (Waring product) 2

CTHEALL 7. 7,700 X g V2T 20450k L 2 ki 7 BERE

LLEARICEE L., LiEE2F— X LA (cheeseclose) 2
L7, 110,000 X gi2T1205 ik L7z, hEE WD 22 LY
BAABBEHEVICE» Lo, BEHEIZT27%, 32%, 38%,
45 % DIRFEQR & /R L7z 0 IS A, 70,000 X g2 C 168
MELLZ. SWmENzT7I5 7 aramM 4 I¥ VU — 1L
Bz (pH 7.4) \ZT2MEEIZL, 125,000 X g2 T 1204 #
L7, hEREGREEVICCER LR, WASRRICT
FRHEL—T0OCUTIBEELL D -8,

M. 14/78y k

PR & L ORI, 7213 RyR (B5/NiLfR) B %
FRL, 75%F 7213420 % SDS-PAGEICTER KB L 7= 0
L R #ELY =" 7 (polyvinyldene difluoride, PVDF)
(7 b=, BE) KEELLD. &L — 2Ok,
3% Y7 IWV7 3 (bovine serum albumin, BSA) (Sigma)
7y ¥y TFEiTo7. MGEEIMRE, <7 AHRYRE/
70— FuHih (RRBEHRESETET HeEEtioft
5), v MARYREY 7 0 —F VK (REUER B2
Br MEEELLIME), v RAIF e/ FO-F
Hifk (Sigma), ~w AHFF €/ Z 2 —F VA (Sigma)
T4 C—MEIE S ¥72. RyRIZZINETIZ3% 4 TDZHEAED
WEISNTWBEA®D ZZCHEHLAE S/ 70— F Vi,
R) 7O —F VPRIV T FERG S 47 (RyR1D) 12T 5
bOTHEH. TNENO—RPUEIIT 2 KPUkE 4 F 1
By e 1gG (Cappel), E4F By FHi~ 7 R 1gG
(Cappel), ¥ F VHE#YFHT v }IgG (Cappel) % Kt &
&, 7¥Y > —HRP (BIO-RAD, ®R) %Kit &¥7:. &k
Y7 3/ Ry Y TV (diaminobenzidine, DAB) (Sigma) i
BELKEZMA 10 FRE S &Y,

V. FEEREENEIC & 3 HAMERE

CHO (Chinese hamster ovary) 212 RyR cDNA % il &A%,
RyR % 31 & & 72108 C1148 /188 (B rp AR 22 71
Bt X ofits) #HHEL, MRSt THRyRYLE
i 2% L7z, Cl148 125 & /- RyRIGHUE 1, 43F4 1 X,
VT VDS, AT AREBF v RV E LT O
FEEICRBELTWARYREFARETH 2 Z LI I T
B2 Cl148 a4 5% IR ME (Gibeo) % &AMZR/ME
BB M 7V 7 7 85 (Minimum Essential Medium Alpha
Medium, MEM) ##i (Gibco) % H\WT37TC, 5% CO 1 ¥
FaR—F—FIZT2HBAT A FHFALTERLEE, 7
M VICTEZE L. MGAZILTE, FITCE#SY ¥tk G
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(EY Laboratories, San Mateo, USA) % i &€ 7:7%, H0E5E
mEE O A, R ICTHREE L 72, HiRyRITARAM I 40
EHEHFL LOBEREIZTHETH -2 OBt E LEREER
REL ZOHMEME L.

13 =

1. H AChRHifk

ZHARIEIL R Tl S W2 HLACKhREUMAIE, EH R
ADFH +2.5SD #5017 x MTH 72, MG BETIEEHIBH
THol=H, EHERIY PO— LV CEERRETH -7 (D).
BEIEE L PR E OMIZHEIZRD SN b - 7.

I. FisRE ik

FERBEAN, EEIY MO — L2 CHERGHAIIRTET
hol:. MGEETIZA0BIF 236 (575%) THMETH 7.
JBRIE % P o 7= MG BFH T2 18617 1841 (100%) ThMtE %

N, MREZEDLZVMGEE 2FF 56 (22.7%) THRHET
Hotz (F1). BEGRSEFEHALZAL 70y FTHE,
PR RS BUA S P MG B3 75 1 200-400kD 0 )4 W #fiB D & 1
ERIBERL. ThHDEHIIZT ¥ MO — )V IERCHMER D
PUEBREMGEZMF L KB Lt o7 (B1). /2, 2o
MBOZEHIIMI &L VE, 70— FAHHE, WFFVE/ 2
O — F AP S-S, RYRE/ 7 0 —FVEifE, ¥t
RyRF VU 70—+ VHEPRET 250 FEFRMEIZSH - 72
(H2).

Il. #RyRELIK

RyR (Bi/hBafk) ma-%##EE LzA 4/ 70y MZE B
T, MGEEN) H18% (45%) 12 TH400kdDFERA LK
BT 5 IgGHEHER &N (E1) (M3). ZoBHIIH
RyRE / 7 0 —F Vi, FRyRAR) 70— F Vike JUs L
A, HIA YRS zu—F Nk, WiFF R 20—

Table 1. Characteristics and antibodies titers of 40 myasthenia gravis (MG) patients

Case Age Anti-AChR Ab  Anti-Str Ab  Anti-RyR Ab

no. Sex ( yeirs) Stage Thymoma <0.17nM <60 <4)(')
1 Male 29 I + 2.90 960 <40
2 Female 32 v + 67.58 15360 2560
3 Female 65 v + 16.96 15360 640
4 Female 61 MTa + 2.39 1920 40
5 Female 34 b + 51.81 15360 320
6 Male 56 a + 36.46 30720 40
7 Male 39 I + 7.58 15360 <40
8 Female 55 Ta + 577 1920 40
9 Male 60 I + 7.63 1920 80
10 Female 48 I + 0.60 7680 <40
11 Female 53 Ib + 61.00 7680 640
12 Female 65 Oa + 2.66 7680 160
13 Male 55 I + 2.05 960 80
14 Male 75 Ha + 35.90 61440 5120
15 Male 37 Ib + 26.61 3840 80
16 Male 36 IIb + 104.29 61440 2560
17 Female 74 Oa + 36.50 1920 320
18 Female 57 Oa + 40.70 30720 1280
19 Female 62 Ib - 29.54 61440 320
20 Female 52 Oa - 3.15 7680 80
21 Male 55 Ma — 2.68 30720 320
22 Female 42 Ib — 231.00 1920 <40
23 Male 22 Ta - 498.00 960 <40
24 Female 48 MTa - 46.80 <60 <40
25 Female 47 I - 31.88 <60 <40
26 Female 22 b — 10.39 <60 <40
27 Male 48 Ib - 0.65 <60 <40
28 Female 62 Oa - 549.12 <60 <40
29 Female 29 I - 0.66 <60 <40
30 Female 12 v - 113.57 <60 <40
31 Female 23 Oa — 26.00 <60 <40
32 Female 41 Oa — 135.04 <60 <40
33 Female 48 Ta - 1.73 <60 <40
34 Female 39 Ia - 9.60 <60 <40
35 Female 39 Ib - 789.10 <60 <40
36 Female 65 Ma - 64.30 <60 <40
37 Female 35 Oa - 694.99 <60 <40
38 Male 41 Ib - 3.00 <60 <40
39 Male 46 v - 22.34 <60 <40
40 Female 40 Ib - 0.30 <60 <40

Stage, Osserman's classification ; Anti-AChR Ab, Anti-acetylcholine receptor antibodies Anti-StrAb, Anti-
striational antibodies ; Anti-RyR Ab, Anti-ryanodine receptor antibody -+, positive ; —, negative.
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Fig. 1. Immunoblots analysis of myofibrially proteins with
myasthenia gravis (MG) sera. lanes 1-4, sera from MG
patients, case no.2, 3, 5, 11, with anti-striational antibodies;
lane 5, sera from normal control, lanes 6-7, sera from MG
patients, case no. 35, 37, without anti-striational antibodies.

MR RIEEY, RyREFELZ. WIREZ k- - MGE
HTIX18% M) B 15% (83.3%) 12 CHLRyRILIED LTS
o Fr PR PUR TR TH > - MG BB TIE23 4T 184
(78.2%) IZTHIRYRIUKRAGPE L 7 » 72, 17 B OPUBUGHT
HBREOEERMERFLTE, I b o—- VI 0OEY
RIS L hoiz (1)

V. Cl148iBiaRHEREH*E

{24/ 70y MITRYR & JUE L7z ML i 26 C1148 Mz 1z
T B IgGHREH LTz, ZOMBIEHRYRE, ¥ 0 —+
VAR, BLRYRAY 20 —F Uitk KL LarL, 2o
HfEE A A 770y MCTRYRERIE L Aad - -2 v b
- VI, AT UES Fu—F UK, WFFrES S
O —F UHifk, PLAChRE )/ 7 u—F LHifk &3S L 2 ho
7z (H4). ZoMEx v THE L 7B RyRELEAMINE 1R
L7 (&D.

V. MRyR#LAM & HLAChR HLi4M, MEREH A E D

>\ T

PORYRILAAM & PUAEA B PURMIE, MR D 186112
DWTRE LA ZAEE MM EZR L7 (r=0.65, p<0.005)
(5). HiRyRYLIR & TTAChREUAKI, TIHLIRATT 1D 184142
THELALZA, RIGVEELHEFRD SN (r=0.68,
p<0.005) ([6).

Fig. 2. Immunoblots analysis of myofibrially proteins with
mouse anti-ryanodine receptor (RyR) monoclonal antibody, rat
anti-RyR polyclonal antibody and serum from myasthenia
gravis (MG) patient with anti-striational antibodies. St,
standard; lane 1, mouse anti-RyR monoclonal antibody; lane 2,
rat anti-RyR polyclonal antibody; lane 3, serum from MG
patient, case no. 2, with anti-striational antibodies.

Fig.3. Immunoblots analysis of ryanodine receptor (RyR) with
mouse anti-RyR monoclonal antibody, rat anti-RyR polyclonal
antibody and sera from myasthenia gravis (MG) patients. lane
1, anti-RyR polyclonal antibody; lane 2, anti-RyR monoclonal
antibody; lanes 3-5, sera from MG patients, case no. 5, 14, 16,
with thymoma; lane 6, serum from MG, case no. 35, without
thymoma; lane 7, serum from normal control.
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B

Fig. 4. Indirected immunofluorescence study of the C1148 cells. (A) Serum from myasthenia gravis (MG) patient, case no.2, with anti-
ryanodine receptor (RyR) antibody. (B) Serum from control. (C) Monoclonal antibody against the skeletal muscle RyR. (D) Monoclonal

antibody against the acetylcholine receptor. Scale bars, 20 z m.
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Fig.5. Correlation of striational antibodies obtained by
enzyme immunoassay and anti-ryanodine receptor antibody as
determined by indirect immunofluorescence of C1148 cell in
18 myasthenia gravis (MG) patients whose sera showed
positive in both assays (r=0.65, p<0.005).
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Fig. 6. Correlation of acetylcholine receptor (AChR) binding
antibodies obtained by immunoprecipitation of AChR
complexed with - « -bungarotoxin and anti-ryanodine
receptor antibody as determined by indirect
immunofluorescence of C1148 cell in 18 myasthenia gravis
(MG) patients whose sera showed positive in both assays
(r=0.68, p<0.005).



470

e

% =

ZHETMGTRD LN LB HIEI R T 2R E L
TIALyRFFUFRBENTELYY?, L, o
WRHRSEFERELTEONIA & 70y FTIE, FERE
WAEBEOMGEEMFEIIIA Y VRFF UL ERLIEALK
L, MRYRAEICTHRBENAZEHERALERKEMNEIICSH
o7, COBHZFETETA0HI, RYREBEICEUH/LE
PHEOEHAFHALAL 7Oy F2fTfoiz 25, HIMHN
PEBEHEMGERE 238D b 18412 T, W400kdDEH &K
IET AHATFRObNL. TOBREEHRRE 7 0 —F Vit
&, iRyRF Y 7 0 —F itk Rind 5 &E & AREOREHN
BiZHY, RyREFIELA. #I4 T rE/ 70— FMEHIE,
MFFUE/ 70— FVHEZ I D400kd DEH & i34& L FIE
ERE Doz, SbIC, ViRyRIEKEZE L7-MGEFMLFE
13251, RyR cDNA % flARAARESEMRL FH & €72 CL148#4
RBEFBL, ZORBRLGEREEEDSES N RyRIIE
S HAA B IAEM e AR LHEER L. > T, RyRIL
BRSO EHMEO—2oThD L EZ BN,

HpRIE A BFEEMENETIE, WFF RO EEIWE &
NTELY?. LaL, Marx b3 FF Y IZIEEERE FIZI3HER
LTwa7, RECEEELCVRWILERELTVEY,
A EOMETid, FLRyRILEREME18BID S b 1561 MbRbE %
ERELTBY, BBREEFHRRIAE OREEIEEL LN
2. THZEIIMygland Stk o THhHE S TR U O
EH I RyYROBEEBEMORTF FEHEE LTER L7-E )
7 H—F AR X ARRET, BRE L ERE R n
TERELHLHY,

ARHF7E 1340 RyR YL 13 FAChRELARG & BT 22 L %
RL72AY, HFIRyREUKIZAChRD—E % 308 L TV 2 W AEME S
HETERV, BBE, RYROMIM3EM (7 3/ k14628
4861) IZAChROM2-M3 %K (7 I / Eep8231-301) &3
LTWABIEPEHEINTWAE?, FLHRyRMEIZRE L
DEBEEDIT N LR UL, BWIRESE LB BB L
7= JalR L RIIEPMIC BV C RYREE VR H S E & LTRT
ENBLEDIZ, VU EREBHL S RBEEM A =X A
A E Vi RyRIFELEAFE SN2 TR D 5 —F, A
AN =X LDPAChRIARE LI A RER Y HE L TV 21
L ZEZONS.

BB 5 BEIURER X, M EEROBMEED
BED, TECBITHDHPRE ALY 7 4 F v 2 V%A L RyR
EDD, BNERICEZ SNV I AL F 28, AN
ATy AL EBPRENLRYRL VB E B Z Bz
D ZOBRENFRIFETEY 9 MCOBBEO—RTIETIES
DRBHEEPEEINTHAZ EPRESINTWEY ~12,
352, VIRyRIIAE % FEo - MG BEME L, RGBS
JAER S DIV A4 F VB EEHIT S S & b R A TR
LT3,

MG TRHHFEBIET L, MRENE, WTEE, 2%
ET27)—FLELNIBEERIEBIBZ LD BN
PRYRYIEEF - TWBEMGEETIIZ Dy ) — B CER
HHnY, FalZLlEl, WRET S TAARTRA TS O
3Blic7 V) —E%2 @D, Z OHMERGIAEMIIH AChRF A4S
LRI —ERICEICERL, FBREREBEELTY

#

T2 EREFELAY, T EEs ) —PoRBIIETIEE:
LASEIREFWLREVETRICHI L2 AbYE S, &H
FETHMR TR D AP RYRATH 2 Z L 2R LS
&, 7)) —PRICIZHAChREEIC & 2 BiE i imE e s
PLRyRHUFIC & 2 BB ERBESME L, HROELE D
726 LTWAFEEEARE S L p 80 08
RyRIZHBENICHFET2EBATH ), HBNOHERI V22
LCRYREFIET 2 D228 L LT 5., Ly L, Mlano
IgGAVEBHHREMAMICINY AT h, MIBENEDLRETS2
EERLZ2HED S ), FIRYRGE S FAED A 7 = X b
BTV BRI EE T E 2.

&

E

MG BE40FZDW T, THRGRIE LR 2 THAChRHK
Wi, ELISAEIC CHIMRUBEIARE, 14/ 70y bEBE
U'RyR cDNA % #lA A% RyREH # BB S &M% v 51
BHOERIER AR I THRYRIMEHIE 217\, DTOREHRZE
7.

1. MGEE TIZHIMRE %% - 72 B3 0 100 % THAMER G
VFRD HIZ D 83.3 % THIRYRILEN G TH - /2. HiRyRH
& & MR & OBIEMELE <, MBREN TH RyRIGELOR
BFEEMADZXLPFFHNT B T EHIREENT.

2. PUEEBUHPLAME & FIRyRITAMIIFEELMEERL, H
R PTE O EPIEIZRYRTH B Z L AR E N7,

3. PLAChRILMH & 5T RyRETEMILMHLAB D ER TH
BLoMBERL, MIAEAICBNCEEZRERN AN =X
LBEPNT VB Z EWRBENT .

4. MGIZBIT AP RYRYUASHE N ER A EET LI L
IZEY, BRRMGEHEEBEDRETH D MG DIREE & ML
LTV AWM E Z b/,

Eil 2

WMEMZ LIS, REWEE, HRMZEY I LRMESFER
BIRIREE 2 AR BTE Y. FoEERHRE, #SY LTHWE
FLALHETFERELICRE CR#RLET. SSEERMG, Ak
rWELCHEE, HMISEBRY T L EEREiiEm i Bigtd+
IZIEHELET. BRICHBIIES 2 LASRKEMENHSEHEE
BHMEEEZ I COBEE TR BILBL EIFET.

FRXOEED—EIIF I MMBEERESR (1993, FE) BLUE
35 RFE RS (1994, 1BHE), the 8th International Congress on
Neuromuscular Diseases, (July, 1994, Kyoto), the 4th International
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Abstract

Forty patients with myasthenia gravis (MG), 12 disease controls and 8 healthy controls were studied for antibodies to
various myofibrillary proteins by immunoblotting and immunofluorescence analyses. Eighteen of 24 MG patients who had
striational antibodies (StrAb) were positive for anti-ryanodine receptor (RyR) antibody and there was a significant correlation
between titers of anti-RyR antibody and StrAb, suggesting that the anti-RyR antibody is a major specificity of StrAb. This was
also confirmed by staining the RyR-expressed C1148 cell with these patients' sera. Fifteen of 18 anti-RyR antibody-positive
patients had thymoma, suggesting a relationship between the immune response to RyR and thymoma. Excitation-contraction
coupling (E-C coupling) in skeletal muscle depends on Ca™ release from the sarcoplasmic reticulum into the myoplasm
following the transduction of information from the dihydropyridine receptor in the transverse tubulous membrane to the RyR.
A defect of E-C coupling and contractility in myasthenia muscle has been reported, and this may be explained by a defective
release of Ca® from the sarcoplasmic reticulum induced by anti-RyR antibody.




