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[Abstract] Objective To investigate the expressions and clinical significance of serum anti -
acetylcholine receptor antibodies (AChR-Ab), anti-Titin antibodies (Titin-Ab), and anti-Ryanodine receptor
antibodies (RyR-Ab) in patients with myasthenia gravis (MG). Methods Serum AChR-Ab, Titin-Ab and
RyR-Ab were detected with enzyme-linked immunosorbent assay (ELISA) in 182 MG patients, 105 patients
of other neurological diseases (OND) and 62 normal controls. Results Serum AChR-Ab, Titin-Ab and
RyR-Ab were detected positive respectively in 68.13% (124/182), 64.29% (117/182) and 67.03% (122/182)
of patients in MG group. The positive rates of those antibodies in MG group were significantly higher than
those in OND group (P =0.000, for all) and control group (P =0.000, for all). When 3 antibodies coexisted,
the sensitivity in the diagnosis of MG was 41.21%, with 99.40% of specificity. There was no significant
difference in the positive rate of serum AChR-Ab, Titin-Ab and RyR-Ab between early-onset MG subgroup
and late-onset MG subgroup (P > 0.05, for all). The positive rates of AChR-Ab were significantly higher in
MG patients with thymoma than in those without thymoma (P =0.004). There was no significant difference
in the positive rate of Titin-Ab and RyR-Ab between MG with thymoma subgroup and MG without thymoma
subgroup (P > 0.05, for all). The prevalence of AChR-Ab in generalized MG (GMG) patients (Il a and 1l b)
was higher than those in ocular MG (OMG) patients (type | ; P =0.005, 0.012). There was no significant
difference in the positive rate of Titin-Ab and RyR-Ab between GMG subgroup and OMG subgroup (P >
0.05, for all). Conclusions Serum AChR-Ab, Titin-Ab and RyR-Ab can be used as indicators of the
diagnosis of MG. Patients with 3 coexisted positive antibodies are highly suspected as MG. Higher AChR-
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Ab level in serum of OMG patients indicates the possibility of progressing to GMG.
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FWE - LUK B OD {B + 1.645 15 b v 22 4y B (H, 1ML
P Titin LA K > 0.343 B A BHAE .

4. I 75 FU RyR BUARAE I (1) 35 5 AL .
ELISA i & st i AR 6 A ) TREAT BRA Wl A 2 4F
K, DL AL Ry R 3 B 8 S0 5 K B A A
BBt i, Bio-Rad 960 B! i 45 X W H 36 [ Bio-Rad 24
il o (2) K 725« R ELISA B, B (A7 45 F 0 1 3
R B 10 5 , 4G 00 A5 B W) I %5 BT AChR FL 1A . (3) 45 1
T - LUK RE AL OD M + 1.645 f5 b5 i 22y BE, 1L 7
Pt RyR B KF > 0.250 BP Ky FHAE

=Gt r ik

% SPSS 20.0 4t it #4F #E 47 £ 4l Ak RS
Br o THECFORE DUAR XS B 1l b (%) 8% (%) R,
K58, I LA Ty A 06 1 22 T LR B IEAG
B KHER P<0.017, FHE TR LB+ bR 22 (v +
)R CRHBEE T Z0P. P <005 hES
HA G2 L

5] ES

— M EHT AChR HL& AT Titin LR AT RyR BT
A B PR 22 1 Lh A

3 21 524K 4 1L BT AChR HLAR B Titin BT AN
PLRyRBURBHME R I, 2 R A S B L (B P =
0.000, % 1), Hf, MG 41 IfiL 7 $T AchR UK HE Titin
PR AT RyR BLAR BH PR 3 & T OND 4 (¥ P =
0.000) 1 X} HE 20 (#4 P = 0.000) ; OND 4 Ifil 7% BT Titin
PR AP RyR BT BH A R =5 F X BB 41 (P = 0.015,
0.001) ; MM ML 35 HT AChR HUAR FHME 5 22 5 LG T # &
X(P=0.719,%2) . 3 Fl I i 2% b5 & P [6] B BH 2
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Table 1. Comparison of positive rates of AChR-Ab, Titin-
Ab and RyR-Ab among 3 groups [case (%)]

Group N AChR-Ab Titin-Ab RyR-Ab
Control (1) 62 12 (19.35) 9 (14.52) 7(11.29)
OND (2) 105 18 (17.14) 33 (31.43) 36 (34.29)
MG (3) 182 124 (68.13) 117 (64.29) 122 (67.03)
X’ value 88.979 58.275 67.820
P value 0.000 0.000 0.000

OND, other neurological diseases, HoAth #h 2 R G PR s MG,
myasthenia gravis, & E L 71 5 AChR - Ab, anti - acetylcholine
receptor antibodies, ¥ Z it i1 i 2 A& Bt 44 5 Titin - Ab, anti- Titin
antibodies, $L i #% 2 $L M ; RyR - Ab, anti - Ryanodine receptor
antibodies , it Ryanodine & /A3 /&

F®2 3HZ K ML ACKR HUIA HT Titin HT 17 A1 47T
RyR i 14 BH 4 2 11 79 5 1L 458

Table 2. Paired comparison of positive rates of AChR -
Ab, Titin-Ab and RyR-Ab among 3 groups

AChR-Ab Titin-Ab RyR-Ab

Paired
comparison

X’ value P value X’ value P value X’ value P value

(1):(2) 0.129 0.719 5.923  0.015 10.782  0.001
(1):(3) 44.599 0.000 45.870 0.000 57.667 0.000
(2):(3)  69.253 0.000 28.813  0.000 28.857  0.000

AChR-Ab, anti-acetylcholine receptor antibodies, $t Z, ¥ IH 5% 5% 14
BUMA ; Titin-Ab, anti-Titin antibodies, IT3% % Z P14 ; RyR-Ab , anti-
Ryanodine receptor antibodies , ¥L Ryanodine 32 /R $T {4

M & 78 R LG 7 P 4, R R R LG I A R
H IMLE BT AChR HUM B Tivin PUAR FIHT RyR HT AR IK
-3 5124 0.85(0.30, 1.66) . 0.84(0.25, 1.81) 1 0.93
(0.17,1.80) , M % #4 & 5iE L JC I3 W41 43 0 K 1.23
(0.37,2.19) .0.65(0.22,1.59) #10.70(0.14,1.65) ; %
P ZH R I HT AChR HTAK (BT Titin HTAK FHT RyR
PURBH MR 22 R LG22 (B P>0.05,%3),
P& IR N [R) & 96 4F % 1078 HT AChR BT BL Tivin FL K
BT RyR BLAK T TC B 2 25 5, i ASRE A 3 Al
AR R 5 AR G

= LIE BT AChR HUAR BT Titin PUARFIHT RyR 41
A5 i B IRE 1) 56 2R

R 418 2 75 47 78 M R, 2F — 20 MG 415 o
Iy i 968 AN A B B R ) SR LTI T A A B R
P2 AR I BT ACKR FLAK (BT Tivin FTAA FIHL RyR
U AR K45 4 1.58(0.93,2.57) .0.81(0.12, 1.82)
F10.83(0.11, 1.69) , A 1 Mg Jig 98 30 21 43 591 24 0.88
(0.30,1.97) .0.65(0.23,1.60) #110.73(0.16, 1.66) ; ¥
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Table 3. Comparison of positive rates of AChR-Ab, Titin-
Ab and RyR-Ab between EOMG and LOMG subgroups
[case (%)]

Group N AChR-Ab Titin-Ab RyR-Ab
EOMG 49 28(57.14) 30 (61.22)  32(65.31)
LOMG 133 95(71.43) 87 (65.41) 90 (67.67)
X value 1.855 0.006 0.032
P value 0.173 0.940 0.859

EOMG, early-onset myasthenia gravis, - & % B 4E JLJE /1 ; LOMG,
late-onset myasthenia gravis, B & 7 T i L JC JJ 5 AChR-Ab, anti-
acetylcholine receptor antibodies , Bt £ Mk A A% 5Z 5T 44 ; Titin-Ab,
anti - Titin antibodies, #T 3% # K #T & ; RyR - Ab, anti - Ryanodine
receptor antibodies , #iL Ryanodine 52 4t &

R4 IR NRIR S O BRI RR A4 SEAE VLG 7 1 21 A8 3 i
HPL AChR BUAR L HT Titin HT R FHT RyR BT 4R BH 1 5 19 He
BI(%) ]

Table 4. Comparison of positive rates of AChR-Ab, Titin-
Ab and RyR-Ab between MG with thymoma and without
thymoma subgroups [case (%)]

Group N AChR-Ab Titin-Ab RyR-Ab
MGT 34 30(88.24)  20(58.82) 21 (61.76)
NMGT 148 93 (62.84) 97 (65.54) 101 (68.24)
X’ value 8.140 0.543 0.525
P value 0.004 0.461 0.469

MGT, myasthenia gravis with thymoma , ff: I [l 957 1) 5 i UL JC 7
NMGT, myasthenia gravis without thymoma , A~ £ g i 8 i) = e L
J& 713 AChR-Ab, anti-acetylcholine receptor antibodies , it Z i I
B 3 AP 5 Titin-Ab, anti-Titin antibodies, §1 3% 2 Z L4 ; RyR-
Ab, anti-Ryanodine receptor antibodies, #it Ryanodine & /At /&

F5 A SR Osserman 43 BV 20 f& & 1L % BT AChR $T
M BT Tivin FURFIHT RyR HUAR BHPE R0 B [ 4 (%) |
Table 5. Comparison of positive rates of AChR-Ab, Titin-
Ab and RyR - Ab among different modified Osserman
subtypes [case (%)]

Group N AChR-Ab Titin-Ab RyR-Ab
I 99 55(55.56) 63 (63.64) 65 (65.66)
Ma 31 26(83.87) 21 (67.74) 21 (67.74)
M 31 25(80.65) 19 (61.29) 22 (70.97)
m+v 21 17 (80.95) 14 (66.67) 14 (66.67)
X value 14.418 0.352 0.310

P value 0.002 0.950 0.958

AChR-AD, anti-acetylcholine receptor antibodies, HT Z, Ik HH % 52 {4
P ; Titin-Ab, anti-Titin antibodies , ¥ 1% # Z FL 14 ; RyR-Ab, anti-
Ryanodine receptor antibodies , #L Ryanodine 32 /& $T {4

it iR 92 V. 2H A 1L 975 BT A ChR T4 BH A 258 585 F A £ g
IR 988 41 (P = 0.004) , 1M HT Titin ILAA FIHT RyR HL A
PHPE R 0] 2 3 BFE 22 E X (¥ P>0.05,%£4),

22 WY P ey R 968 55 AN B Wi R 96 1 25 RE UL JE 7 A8 A
IML7E 5T AChR FUA K VA7 7E 22 5, i AN g LA Il ¥ 9t
Titin TR FHT RyR HT A X 5311 g B 98 5 A £ Jig B
JEEAENLIC T .

Y | I3 BT AChR PLAA HL Titin BT FIPL RyR BT
P55 AR NLTC ) ™ R R YOG R

PR Osserman 7384, T Bl oo f] . T a &Y 31 9] .
b A 31 ), T AR IV 2 21 451 C AT IV 59 055 451 55 AR %)
B GEARBE, WA IR EE) , T B4 B T
Pt AChR HLAK B Titin L FIHT RyR AR 7K - 43 51
4 0.59(0.26, 1.57) .0.59(0.22, 1.75) 1 0.55(0.15,
1.56) , Il a #3724 43 5 1,74 (0.94, 2.67) . 0.84
(0.30,1.69) #110.91(0.22,1.66) , 11 b TV 20 43 51| A
1.49 (0.70, 2.53) . 0.94 (0.12, 1.54) F1 0.93 (0.10,
1.70) , AN IV B 4H 53 53 4 1.75(0.94,2.64) .0.74
(0.24,1.64)F10.80(0.13,1.74) o A[[] 2k & Osserman
43 R 41 A ML I HT AChR B4 B R 25 53 B AT 4e i
EN(P=0.002), Hrf, &5 REENTC (1 af
b AD)m FIRMABEENIC (T M) HERAS
i 2% B X (x*=8.059, P = 0.005; x> = 6.279, P =
0.012) , 5B (M a®) S [T h BY) 4> B A1 F5E L
T hZER TG ITE L (x*=0.127,P =0.938) ; 1M Il
T8 P Titin PUR ML RyR BT BH A 22 7 L G001 2
B (¥ P>0.05,45) . RUMIFEH AchR HLikK
-5 T LG g " R B RS o8 A — B, TR K
T AChR FUARAT AT BE Al A IR LA 5% AL TG 77
Ji& Sy 4 B B EE ILIC I 0 T 46 A o

15 it

HAE WLTE g K ML Ak 5 %, i 2 - IL PR 42 3k
Aib 2 ik J FEE AR 6 75Y 2, P LB A2 MK (n AChR) 35 T 1
e AR UL FRAE ML . BT ACKR B4 HE AL
T EEW A SR, 5l g - LR 3k b 28 il 5
& AChR FF 5 PE 45 &, Jn 3 AChR W AL /E
AChR [ fif 50 32 SO AMAE AChR B IR 35 i, 3 34
AChR ¥t B Wi, BH Ik WL A5 5 5 5, i 77 A= LTS )
SEAR 7 ABFIT AR BOR, MG 4R H ML PTAChR
oA BHAE % 68.13%(124/182) , 43 31 & T OND 44
(17.14% ,18/105) FI X} AR 2 (19.35% ,12/62) , 1 J5 W
HEF G E S, $ R X F IS $T AChR B ik
FH 1 B B, I R PR BE EERE UL 7, AH I AR i
HUAChR FUAR B (9 2B & o EAENLIE S, 75 45
Gl IR T L AR G A HE, A
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Ab SCHR A T8, B B R R A AR LG O A8 I T B
AChR BT 14 PH A% % 809% AN 1 i i 98 149 =6 i WL
J1 B HE N 36.8% , 4= B U HE LG 1 A L b
AChR FL U BHYE o 85% R LAY 55 LG 1 /R &
H50% VL RBFSE LSS BN, B B R R AL R
IMLI5 HT AChR Bt M4 BHME 2K 294 88.24%(30/34) , & T
AN i B 98 I 4 A 62.84%(93/148) 5 4> B T B AiE JIL
TeJy a1 h 2Y) 3720 58 35 135 Bt AChR B4 BH P
2 H 82.26%(51/62) , IF f T HR LAY 5 5E L JE )
(184 55.56% (55/99) (HELEE (1T aKl) 5
JECT b ) 4= B R R LG ) W41 22 57 R4 it 24
SC B IR AT B B g AN (BR) 4 By R ERE LG ) B I
TEH0 AChR FUR A e H 5 HEAELIC Sy ™
JEE A 5 4 — 2, BRI, 4 R 7K SF I 4T ACKhR it
T AT fig B R IR UL 78S 56 A LG 0 3 Jig Sk 4> B R
SiE JLTE T 00 T 4 A 5 1R KOS I AR 3 36 1 i —
B HIE

Titin /& — Bl A7 76 T 15 HE 2l W 15 % LAY 22 4R 2R
1, A B2 A P R ol LT 4 ) WL 4% 23 41
J I g U SR AL B | Titin 2 B8 A5 AT LA i UL
PUIE W U4 o LT T Titin HTAAR 09 955 BE AR BE 2 HL ]
IR A T 3 9T R A T KR L AE R A A . AR
W9 25 B R, MG 418 & 1% BT Tivin T BH M 5
9 64.29%(117/182) , 43l i T OND £H(31.43%, 33/
105) FXF BE2H (14.52%,9/62) , 1 11 I i 988 -5 AN £ 1
PR () EARE LI I W] A BRI Taf 1T b A S5 HR
JURSC T 79 5 AE ILJG 7 30 41 1 35 5 Tivin F0 44 PH 2%
R E TG T2 X, 5 SOk E B I35 B Titin
PU AR KT 5 0 A P R JR R A OE R A
Szezudlik 5 " WE Y on , HERE LT ) BB I T B
Titin PUAK FHPE RNy 27% , Hoo 04 g B9 25 0 54%
RV 55% , FoXF A M B9 1 5Lk B0 ERE ILTE )
(12 W7 5 57 8 755 3K 99% . Wang 25 1V B, I BT
Titin $0 1A T 1 Ji 983 14 12 Wi 52 850 18 0 S BE 43 3
82.1% M1 52.5% , & 75 %F F HT Tivin 44 B E JC IR
Wk R T LG 77 58 8 N e 1 B W B9 1 Rl
At . TEABEST I W5 HE Titin PO BH R R 55 2 75 £k
i Bt 96 O TG QW PE L 25 AT i 5 A g BT AR AT
K, v A 1 — 25 AE e PR B 5% 36 4IE

Bt RyR B AR A T LT 0 28 2R 3l 14 45 12 5 ¢
3 A, 14 2 LT 2 A% T 4 R D 2 B A T g
Wit THRyR 5 AWM EZEAHEIEN. hRE
7R, RyR R UM BE 52 1 7 2% oy WS4 #R 6 v A B4

R 0BT Ry R P08 18 T CAE5 8 7 B . A
WF 78 45 5 7R, MG 4158 3 1% BT RyR Bt 44 BH P R
} 67.03%(122/182) , & T 1 Y SCHR #1819 23.5% ~
55.0% ", IR T OND 41(34.29% ,36/105) Fil X &
H(11.29%,7/62) , T 1 I B 968 5 A5 P B B 988 (%) B
WLTE S 4G RI(Mafn Db A SHRPLA( T 7))
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Comparison between the 2007 and the 2016 WHO classification of tumours of the central

nervous system ( | )

The 2007 edition

The 2016 edition

Tumours of meningothelial cells Meningiomas
Meningioma Meningioma
Meningothelial Meningothelial meningioma

Fibrous (fibroblastic)
Transitional (mixed)
Psammomatous
Angiomatous
Microcystic
Secretory
Lymphoplasmacyte-rich
Metaplastic
Chordoid

Clear cell

Atypical

Papillary

Rhabdoid

Anaplastic (malignant)

Fibrous meningioma
Transitional meningioma
Psammomatous meningioma
Angiomatous meningioma
Microcystic meningioma
Secretory meningioma
Lymphoplasmacyte-rich meningioma
Metaplastic meningioma
Chordoid meningioma

Clear cell meningioma
Atypical meningioma
Papillary meningioma
Rhabdoid meningioma

Anaplastic (malignant) meningioma



