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—Abstract—

Objective/Background : Serum levels of anti-acetylcholine receptor antibody
(AChR- Ab), interleukin=2 (IL-2) and soluble interleukin-2 receptor(sIL-2R)
may represent markers of disease severity in myasthenia gravis(MG). This
study was performed to evaluate the correlations between disease severity and
immunological parameters such as serum AChR-Ab, IL-2 and sIL-2R level and
between each immunological parameters.

Methods : Serum levels of AChR~Ab, IL-2 and sIL-2R were measured in 30
MG patients and in 22 healthy controls.

Results : Serum levels of AChR-Ab and sIL-2R were higher in MG than in
healthy controls (p<0.01). The occurrence of IL-2 positive serum samples was
46.7% in MG but none in controls. There were no significant correlations
between disease severity and immunological parameters and between cach
immunological parameters.

Conclusions : Serum TL-2 and sIL-2R levels may not represent markers of
disease severity in MG. In order to further document the correlation between
each parameters, follow-up of individual patients with serial serum samplings
may be necessary.
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AoB

F32%9% (myasthenia gravis, °I5 MG#}
e AR-2HHTY oPILEY 84 U@
%A (anti- acetylcholine receptor antibody,
°13t AChR-Ab#} eFghel <e) ¥l obAg
&Y #84 (acetylcholine receptor, °lt
AChRZ el 7147 8 7153 Fel7t fids)
o vehke Afe|thLisak® Barchi, 1982;
Lindstrom%, 1988; Steiner$t Abramsky,
1989).

AChR¥ TAE €24 €I (LennonF,
1976) AChR-Ab A¥el: BAZEY ojzt T-
helper A7} Z-g8lo} &} (HohlfeldS, 1986).
AChR-Ab2] 43¢ TAE7} do@ne e o
@ a7AdEe] o8 F¥F=ln Uk (De Baets
%, 1982; Levinson, 1985; Christadoss,
1986). Brocke% (1988)% Harcourt&(1988)&
MGRA TAZE7 9FHe2 $49 AChR o
ol =9| epitopeci WgEl] FARLE dodle
A& BAAGH. EF MGRA TP TAE
& 3PAAY TALNE F4& A% RREE
E3j}. Matsui® (19892 MGEAe] BZ2do)
CD4CD8TAE 47b 7Hoiivtn s
Mokhtarian¥ (1990) & THEZ 719AME & &
A5 TAIES] FREAA CD29 F4(CD29)
<l 9ot MGEAe] 22PN FohEe] 51
o sH3nh Schlesingers (1992)& MGEAelA
CD4CD8'TAES} CD29'CD4’ (helper-inducer)
TAE7} Z7HE0ha stale,

939 CDATAEE interleukin-2(o]8} IL-2
2 oD & BH3le] TAZS 349& F347n B
Az 4% R 88 FA8 PAYIE =3
o NK ZI)AE (effector cell) o) MEZZES
YD (Kroemerst Wick, 1989). -2t 42l
A HYHINE autocrine EE paracrine
ARAAR AgInz YFAA AFEA Yk
oy 294 A9, ¢ L B9FRF SN ¥
Hjolgo] A=W (Kroemerst Wick, 1989), o
BRAES, F327EF 2 Cuillain-Barre3F
T 59 A3 A= BFFEsE FvHEG

o SirthHartung®, 1991). IL-2& EAMX
EA9) W¥E interleukin2 84 (618 IL-2R
2 gl P 715 ek IL-2RE
55KDe] Felfeto|= (psb) sk T0-T5KDS E2)%]
Bl (p70 Ei pT5) 2 TS gew olE %
FHe] FEAF BAG A& W L2 2F D
4¢ vehdtin @h(AbbasE, 1991). IL-271
TAES] IL-2Re] A¥ste] TAZ/ $45E P55
<} 9%l 45KDe] FelHEel=st WFes f¥
3, Bk APdos el 34 &
slens ¥3 7H4 IL-2R (soluble IL-2R, °l8h
SIL2RE )9 $EE TAE $gsie] Ax2H
o145 3t (Bansils, 1991: Sharief¥,
1993).

o] 4T MG €414 AChR~Ab, IL-
2 9 sIL2R9] FEF FP MG 944 2
Fxo) BE olF WA Axee] ¥F L AE
& 9] JAWAE BEH) A3 AGEUT

U

FARAEE A dgn A AFNNE N2
o2 1 oA 671d $¢ BAGANE FoilA) &
2 MGEA 3021 (9 7o, 4%} 239) 8 Wdew
Bk olEY AP BT 40=15.741(8 - 694)
R2 ol@7Ite B 2.6+3.84 (1L-164) oI
o REEE 4729 229 (A 140, % g2
Agen o)Ee) PAAYL 34.34(25-68M) Ach.
MG A 9334, tensilondAlL, WEAFR
FAA R FFAolzHolx T8 o 3}
K3, B FFEE Osserman 74 (Perlos,
1966)el W2t grade I F9o 7o) @HL 3
$ gade Tla® A% ANH F9¢ dehis] 95
Fg0] §lal ol gl F& 2%, grade Ibe
FEEY AR F4E dehlsl 453 n
opge] Weo] B A4, graed I & T4 F
%3] 43ise} EFPAC] Yu FEo AT W]
vl BFE 24 % grade IVE grade M 39
& 2o} grade [91A] grade 1744 AW Ed B
@A 717e] 29 o4 BF FoE EFIANT.
B ZF=Y $XE grade I 7#l, grade a 11
@, grade IIb 10¥] 22212 grade [T 28 ct.
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ERA 309 HiRT 282RE TR AU
6midE AWl FHE TSP Y WY
£ $HAAA -T0Ce] JFRBSAET. AChR-
Abt AmershamAtel AChR-Ab BAFI4%%
kit@ AHgSle 289519929 e 345
Ak

285 129 ti@ $7H BA4E olshs
#29% (NEN, Boston, MA, USA)2= 23
Ak $4 20 HE SLSEFAT} A8
polystyrene microtiter plates] AR EE&9
(recombinant human IL-2, 0-100 U/m) & 7}
3] 4914 12413 B AL F wells® A
atedek ©elA biotinylated rabbit ¥ IL-234
B AR 3TCOIA 243 WAIA AHG F,
streptavidin horseradish peroxidasest g
goat anti-rabbit FAF ¥ 37T AM 2412 W
SN F owells& MHsw, F¥5GFat o
phenylendiaminee] ¥4€ 71284 715 2
Lol 3087 WA F AN & I w4
Eg& FAA7I3, Titertek ELISA #5712
490nm (veference at 620nm)elx 30% oluje]
7 wellsel H#REE HFaAY. EEIHL
recombinant human IL-2& AHg-sigler] @9
& international unit(U)/ml2 vehigich

B4 sIL-2R¥ES $3& F7H49 noncom-
peting GYEFEYAE ©|§3h sandwich F&
% (T cell Diagnostics, Cambridge, MA,
USA) 22 Agslgeh 4 anti-Tac @&
A& polystyrene microtiter plate] 7kt 12
A3t ol MESFH, NS BEFAL el
37eelA 243t Bk WiFR F wells® MFRA
. °lelA horseradish peroxidasest 4%
NGAE 93 37CAM 243 T MF F wells
& ¥}, o-phenylene diamine¢] ¥/E 7]
A&AE 7dte] Aeo)A 3081 NN F N
F24g stete) S-S FAXZ O Titertak
ELISA #5718 AM§8te] 490mm o4 EF=g
=4slch, EEZUL phytohemagglutinin
(PHA) 2.2 AF3 dspe] 2391000 U/ml)
& AHgdtel AYatgon @9lE U/mlz bl
ok oW 1000unitsi= PHAR A3% 28 ©
BAEL WF 4F | mid FHE 7MY IL-

2Re] FEE vehath 449 fo484& A4
F 77 BFA HmE Student’s t-testZ, ¥
59 e Xitest® b W4Tk AdwAE
AgAAeaYes 27 g

2 3

MGE#A29 8% AChR-Ab, IL2 ¥ slL2-R
o =& 27 BT 6.0+4.56nM, 5.3+18.76
U/ml % 846.2+627. TU/ml2 =2 0.05+
0.06nM, 0 U/ml % 367.0 +106.49U/mlxch
SHp<0.01). Axme] FRIME [L-27} Hes
A AFm MGBAZAA 1L-27t HEd Hee
46.7% (3041% 14%) SieH(Table) (Fig. 1, 2)

MGEA}Sl ¥4 AChR-Ab ¥E& 2del 3=
7t AEFF FolE Aol YATHANOVA,
F=2.78, df=2, p=0.06). = ¥A IL-2
sIL-2R 9 ¥%& MGS ZAF=e d84do 9l
o $3SFEF @AM ¥4 AChR-Ab, IL-
2 R sIL-2R9) FEE A2 48] gk

2 #

Azl @74 WA AChR-AbSES MGS|
DA AFES FBWAZE TR wsteh of
4% dAs%e 24951992 B Vincentsh
Newsom-Davis(1980)) 2}sh @A1sh} Appel
(19795 Lindstrom$ (1976 9] Ashske 9]
34 @t oA ¥ ACKR-Ab ¥ESH MG
o 943 AFESS FRRAE ARl wt A2
spolst7) muslm Yewl, Raghebst Lisak
(1994 & H2RAZE Gt ol A chest
& Mg AR Yok & A4S Aesl WA
o WA 220 THE A= BeIg Aol
slem), AN &5t 4% AChR-AbSl ¥
w7h e AR PIBEE WG Y ¢
= g, B FL DE Ve, F uAE A
AT U Aol & & dow, e
AChR-Ab7h @840l cl@delnz ¥4
AChR-AbSS7k MGel 947 AFEs Q283
¢ & U0 0¥ MGRAIN eAdes 9y
AChR-AbS) $E& 243& 1 948 340 3
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Table, Serum AChR-Ab, IL-2 and sIL-2R Levels in 30 Myasthenia
Gravis (MG) Patients and Controls

MG} 24 2 A Bejst
€ FeR AL T 4

Noof  AChR-Ab -2 12R EEED -AbS) e

Cases (MeanSD) (MeantSD)  (MeantSD) 2 1DAChR Abs 43

(M) U/mD (U/mi TAE AE4€& den

Controls 22 0.05:0.06 0 267.0:£106.49 ($m°““ya’)’ Vata, 1981

MG 30 6.0+456%  5.3:18.76" 846.2+627.73 Limburg$; 1985), MG##

Grade | 7 354382 30+ 394  893.0+370.10" o gzgddA Eelud
Grade Ya 11 4.9=4.65° 0.2% 0.37 *  590.7=24L41°

Grade Ib 10 5.0:410° 13.6%3L72°  1096.4xo75.760  CoVIEE TAE &4@9 BA

Grade I 2 10.8£0.07°  0.75+1.06" 836.2+306.60 * E vloleAld pokeweed ©}

*P<0.01 difference between each group of MG and controls

@ A)71e] AChR-AbY] $=7t $7H5n 39 &
AEW 57 #a@e Buge genz
(Besingers; Oosterhuis%, 1983) ¥% AChR-
AbY FEE MG 943 AFES Bgste A
2= YA AR APAHE 9FH Fol
A% BAzAX BH AChR-Abs] ¥E7 FobA
€ Z%E 15k

AChR-Ab Reuhgd] <@ =242 ihst
& A8 AHeffector molecule)ol2E MG B
AFEl 28 iR E Arpagdee] Agos o
AA R (Raghebdt Lisak, 1994). 2t <jg
AFARE sl TAER WAde AU

olgdez AL 4 TG
% AChR-Abs A3te] F7t
A0 (Harfast§, 19813
Lisak¥®, 1989%€ E:n&L MG THES 47
Ag AT 293 48 s BAES
AChR-Ab 442 £33 THRY e IL-2
& Hlshe CD4'MEYe] &8} (ZhangF,
1987; Fujiih Lindstrom, 1988). Hartung$
(1991 & Agex Aad BIY MG 2089
A 83 1129 ¥FFEs} daIua K3t &
ox dgnh Axel A7l dxzdde 93
L2t 53974 ot MGEAF 3% IL-27t &
FHE A7 30T 1491 (46.7%) ol B oG
B MG el IL-271 Bo43he 13
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Fig. 1. Serum AChR-Ab level in MG according
to disease severity and controls,
" 50.01, compared with control.
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Fig. 2. Serum soluble IL-2R level in MG
according to disease severity and
controls,

*: p0.01, compared with control.

— 776 —



ste adelrh 2t 93 IL-2%=% MG 9
A BFEA el M2 380 Qe ol L2
7} autocrine %% paracrine cytokineol2g ¥
# L2557k TAZ2RE $od 29 ¥& %
Gl BB RE 7Pl slem IL-29d=
o FFel cytokineo] MGS] Hejgeld] it
7l ggez 479 Fujiist Lindstrom$
(1988) & TL-2 #4153l Qe WA THE7 BA
9 AChR-Ab 4% 3242 5 grke 472
F24 1L-29¢] T cytokine® MGe] o2}
o BT Aelgn FFAch

A7PAQuree] ¥48e THAEL #FER 3
A8E FAFNH TAL Eeo] IL-2R7 FESE
1 %9l 45KDY FePeol=s) gFes fE]
ol dHezRd 3L £ ok WY 3P
(Huang¥, 1988; Manoussakis%, 1989), thd
47815 (Greenberg%, 1988; Adachi¥, 1990)
% Fek 2 849 (SymonsF, 1988; Manous-
sakis®, 1989)%lX 8F sIL-2Re] ¥=7t ¥
350 A4 438 AF=s 4Pl Y2
(Huang: Symon%, 1988; Manoussakis®,
1989) 943 FA% Wasied SIL-2R9 ¥%7t &
2305 90 (Symons¥, 1988; Manoussakis
5, 1989). Cohen-Kaminsky%(1992)& #4473
A AR e MERRNAN 84 sIL-2R%
=7t ARAZTEG F3p gon, YAHeR
F730] 4% MGeolA sIL-2R9] ¥%7F o &3t
oa ok B GQRHe] BRAN eAHes
W4 SIL2R FEE 3% 934 Agme v
@IS W A2 JAWAE lems MGIA €
A sIL-2R9] $EE AIEgubes] = W
I Sk AR Aol B sIL-2R9 ¥
EE MGEAN PAAETRT Eovt MG
GAA AFEd) e Aole BAGA sk

FF2FYZOIA 29 sIL-2RE FE TAZ
M BHIFAY feisle 8424 A2 A
9 #4935} 2 I¥A ga AChR-Abe MG
M TR EAE FEAER o]EE MG B
o A2 AVE 7T B Aol meh A
2 JVBAZ 9E Fok 2R Axe AT
dlie 4RBAZE 9ok AP el gl
olfe ¥4 ARl 54E 2H AChR-Ab

7 MGS) 94 AR 388 wgea o
W% L2t TAEZYE 298 IL29) Y¥Re
¥9% 754l 93 SIL2R 94 TAE e
Y8 IL2RS Y¥Y 2olv BAZ(De Bacts
%, 1982 Symons%, 1988)Sh BUT (Nelson's,
1986; Symons¥, 1988; Manoussakis%, 1989)
S IL2RE W) 92Y ez e 2
g A7 SAtelA QA aste] wet £
= #3998 9 ¥4 AChR-Ab (Besinger$s:
Oosterhuis, 1989 % sIL-2R¢) = 943
43kl A2 3BEA7} 31222 (Cohen-Kamin-
shy$, 1992) IL-2 #% ohiek AChR-Ab 3
sIL -2Re} SHEEE MGoIA A4Y R AEA
AARge) 243 AES NS AgAAe] #
Bol= 88 Aoz 4ZdAr). W olE AXE
A9 ABRL 7 BN AR o B AF
B N2 B A7 BPe wmskd el ¢
B o)k

2 B

MGRA G0 I WA AChR-Ab, IL-2 %
SIL-2RS) FEE APl AN @2A)S ]
aIGeH, MORAS] 484 AFES oI AR
Bhel AR B ALE Alels] FRWAT ol
Bt ¥4 AChR-Ab % sIL-2R8 FEx
MGRAZAN dE2uG Btew (p<0.0D),
MoBAEdA 94 L2t 2R UEE
46.7% (308 ¥ 143 QA xTolAME dF IL-2
7 A29A) B3k MGRAIZAM 43 ACKR-
Ab FEE A A5 A4S w2
olRert (ANOVA, F=2.78, df=2, P=0.06), @
4 L2 9 IL2R) $EE MG AFES 3
0] 9915, ¥4 ACHR-Ab, L2 % sTL-2Rel
FEE A 40 B,

olel Aske MGS Walel Ay B AEY
Aol BABTE A& At MGIA o
44 7%E, AChR-Ab, IL-2 % sIL-2R Ale]9]
RS BUD BN 9T W] w2
Ao off AREE 3Pole] vmeluy o H
B0 st 4 g Aeleh
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