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[Abstract] Objective To investigate the expression of helper T cell 17 (Th17) cells and associated
cytokines in patients with myasthenia gravis (MG) and its correlations to the level of anti-acetylcholine
receptor (AChR) antibodies. Methods  Thirty patients with MG including 16 patients with ocular
myasthenia gravis (OMG) and 14 patients with general myasthenia gravis (GMG) were enrolled in the study
from September 2016 to December 2017. Flow cytometry was used to calculate the percentage of
circulating Th17 cells in the peripheral blood mononuclear cell (PBMC). Real-time reverse transcription
polymerase chain reaction (RT-PCR) was used to examine the expression of interleukin-17A (IL-17A)
retinoid-related orphan receptor y (RORy) mRNA. Enzyme-linked immunosorbent assay (ELISA) was used
to detect IL-17A, IL-6, IL-23 and anti- AChR antibodies. Results The percentage of circulating Th17
cells (t=-3.312, P =0.002; t =-2.286, P =0.030), the expression of the IL-17A level (t=-4.282, P =0.004;
t=-2.788, P=0.007) and RORy mRNA (¢=4.408, P=0.001; t=1.991, P =0.049) in GMG and OMG group
were higher than those in control group with statistical significance. IL-23 was also higher in the GMG
group than that in the control group (¢ =-2.267, P =0.031). The percentage of Th17 and level of 1L-17A
were positively correlated with the anti- AChR antibodies (r = 0.851, P = 0.012; r = 0.743, P = 0.025;
respectively). Conclusions The high level of Th17 cells and IL-17A may be closely related to the
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etiology of MG. It must be verified in the future.
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4521 PBMC IL-17A 1 RORy mRNA ¥4 5% K, DA
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WEE 2 b B 22 ol e (x 5 ORI I TMB IS
Y 2% vhRE Y69 20 ~ 30 min, 2 mol/L B R ¢ 1F
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A 1 T OB AR+ BRI 2E (kv +5) TR R
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25 90 =X 20 ARG I, 4% 41 57 45 3 A1 JE i Thi17 40
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0.30)% .OMG 41 (1.82 +0.28) % . 1E # X FE 41 (1.23 +
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ELISA 35K 25 3 R, GMG 41/ OMG 41 &
I3 TL-17A F2 38K 5 1F 8 % B4 2 (7] 22 5 47 42



o EAR M 2 G 2 A 2019 4E 10 A S 19555 1014

Chin J Contemp Neurol Neurosurg, October 2019, Vol. 19, No. 10 . 783 .

R AAZWHE M IL-17A KK
mRNA 558K 1 HL AR (2 2 5)

Table 1. The analysis of plasma IL-17A level and IL-17A
mRNA expression in PBMC among 3 groups (x +s)

KAV K A I IL-17A

K2 BHZRZE M IL-17A FANE ML TL-17A mRNA ¥
ST K1Y WIS HE R

415 1L-17A (pg/ml) IL-17A mRNA Table 2. Pairwise comparison of plasma IL-17A level

ER AR (1) 20.81+2.51 14.18 +1.94 and IL-17A mRNA expression in PBMC among 3 groups

GMG 41(2) 34.45+1.68 26.74+2.81 ‘ ' IL-17A IL-17A mRNA

2H (7] 7 P 4%

OMG 41(3) 31.00+£5.26 22.14+3.16 X8 P{E ol P

FAE 6.441 6.364 (1) 12) -4.282 0.004 3.681 0.001

Pia 0.003 0.005 (1) 13) -1.915 0.007 2.252 0.035
IL-17A, interleukin-17A, E?EE@ﬁ%f—l7A;CMC,general myasthenia (2) (3) 0.703 0.572 1.089 0.289

gravis, & BB FAEJLICFT ; OMG, ocular myasthenia gravis, fiR JJL 7 &
EWLTE )

£3 BHZRKE SN RORY mRNA ALK 11-6 . 11-23 &
KA A (3 £5)

Table 3. Comparison of RORy mRNA level in PBMC and
plasma IL-6 and IL-23 level among 3 groups (x +s)
20531 IL-6(pg/ml)  IL-23(pg/ml)  RORy mRNA
EHXTAC) 24732176 198.94+41.33  0.91+0.14
GMG 41(2) 28.85+3.85 364.82+59.27 2.01+£0.22
OMG #(3) 24.91+3.73 329.35+47.24 1.37+0.19
FIH 0.629 3.550 9.814
PiA 0.537 0.038 0.001

IL-6, interleukin-6, [ 4 Jfl /) 2 -6 11.-23 , interleukin-23, FI 4 Ig /- %
-23; RORy, retinoid-related orphan receptor v, 4k A B2 5& 9K JL 3 &
Y 5 GMG, general myasthenia gravis, 4> & % & 4 )l € J7 ; OMG,
ocular myasthenia gravis , 1R JJL7 52 JJL TG )

IL-17A ,interleukin-17A , 1415 Z-17A

R4 B2 EINE M RORY mRNA I 3% 11.-6 . 11.-23
FIRAT 1P  LE

Table 4. Pairwise comparison of RORy mRNA level in
PBMC and plasma IL-6 and IL-23 level among 3 groups

P — 1L-6 11-23 RORy mRNA

i PfE fi PMH tff  PME
(1) {2)  -0.690 0276 -2267 0.031  4.408 0.001
(1) {3)  -0.050 0.960 -1.813 0.062  1.991 0.049
(2) (3) 0.439 0.473 0.473 0.642  2.107 0.050

IL-6, interleukin-6, [1 41 8/ % -6; 11.-23 , interleukin-23, 1 40 i/
#-23;RORYy, retinoid-related orphan receptor v, 4k A T2 A ¢ KL
ZAhy

2 X (P=0.003); GMG 41 (P =0.004) F1 OMG 4
(P =0.007)IL-17A KK F 5 T OE % % 4], =
GMG 4 5 OMG 4 Z 8] 22 5 L4 it 2% 2 L (P =
0.572; % 1,2) . 26 & it RT-PCR LA M IL-17A
mRNA % 5% K, GMG 41 .OMG 41 5 1E % %f B4 >
] 22 5%+ H 4 3F % & X (P =0.005) ; GMG 41 (P =
0.001) F1OMG 241 (P =0.035)PBMC IL-17A mRNA %%
SR Y T IR H IR AL, H GMG 415 oMG 4L 1]
R IHEITFEX(P=0.289;%1,2).

PG E 7 RT-PCR ZEK M, & 41 %2 120 3 pBMC
RORy mRNA ¥ st KV 2 508 A i it 2 8 (P =
0.001) ; H " GMG 41 (P = 0.001) 1 OMG 41 (P =
0.049) 6 53 K S 785 F 1IE % % B 20, 1 OMG 20 5% 5% K
AL T GMG 41 (P =0.050) . ELISA % 878, GMG
H(P=0.276)F1OMG 41(P =0.960) & & 1ML 3 11-6 3
KK 5 IE R B4 Z ] 22 F G T E B L GMG
20 B IR 1L-23 Kk K P i TR E M A (P =
0.031) ,fHoMG A5 MG A Z M 22 F LG it E

X(P=0.642;%3,4).

ELISA % 75 , MG 4 f8 & 4MH 1Bt AChR FL ik
FHPE 22 (0D > 0.625) 7 93.33%(28/30) , H 4T AChR
P E (0.88 £ 0.03) 5 Th17 4 i 7€ CD4" 40 M FF o
o] (r=0.851, P =0.012) FlIML 2% TL-17A 33k K F-
(r=0.743,P =0.025) & 1E A & 5 1E # Xf B4l 32 i
AN JEMLHT AChR FUAAR Y 2 BH M.

W it

FRE JILTC H7 2 DA M B o S 2R A B g
PRI, AR A 22 1 WF 5% UE SE AN g R LS S HE
JLIE 7 09 & AL T o Th7 40 M & — Rl 2 6 2
Wik T4 A TL-17A R AR R R M & 2 5
Z B B G P e B R, v B B L R
GMLIBERIE (SLE) (2 & W4k (MS) 48 7, 4R 1M
4% Th17 40 M A6 515 L JE I & 9 AL v i 1 1
i) A 58 4% 1 B

SEo M A B At EAE LR 1 (EAMG) i 58 &
PR, 4D B A1 JE I Th 17 408 310 FD i 2% TL-17A 7K
S35 B S R OE R BEKOP Y (R 25 I AR I R A
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SR MAE . B, Masuda 55 i) W28 45 R B R
5 FAE WLTC 7 B E AN I Th7 40 He ) = OE
WO I E S5 . T AE Roche 25 7 T W22 (1 214 L
JE 19 Bl AL GMG Y BB 35 A0 R i Thi17 41 i B 6]
BN, I 5 1E H X B A OMG 4 2 1R A7 7 £ 5,
OMG 2H WU o B A5 BH P 45 28 o %A 4 30 461 52 4 LT
1B E LSS o, FLAR JE I Th 17 20 i He 431 249 4 G
BN R 1 2 4%, W) B 5% SR I F RORy mRNA K ik
KRB T 5 H GMG 415 OMG 412 1], B8R Al
#H RORy mRNA %% s /K- A B Am, (AW 2 Th17 21
J b B8 9 JE W] e 22 S, BN L AT RE S T ALY
BEAR /N & o VB R Th7 40 A b 2 1 41 i 1R
T, IL-17A AT 5 b 5z 446 JifL 0 Py B2 240 i 22 11 1L.-17 52
TRZE A, T 305 2% T -k BONF-kB) S 22 28 )5 38 %
FE TG (MAPK) 38 % , DU iF 98 1 B 7 40 0 #a ik
Hh P 200 R S e T AN G, B R RE N AR
FEIR K B, FE LG 7 B8 I 1L-17 A K- F Ak Ji
I TL-17 mRNA §% 5% 7K ¥ 24 0] 5 & 7 1F 8 % B3,
1M AN ] & 9 5 B (OMG B 5 GMG #Y) £ 35 ) R B
WEER, S LS, BRI I B FH SN
I Th17 41 B 91 R0 I 32 TL-17 A 3235 /K S 359 45 1f
P AChR LR I% B 52 1E AH G, #2878 Th17 4 A 2 I 4
LR F- 1L 17 A 5 FRE JILTC 3 05 1% 7™ 5 7% B2 A7 76 AR
Ko, Al AR S W EE 9 1 AR A F8 bR 2 —

AR B, HEAAAERKEF-B(TCF-B) (1L-6 Fil
IL-1834 0 Th17 4} 734k 5 46 sl I, )3 8l Th17 43
fead A 2 o 1L-6 FZ I i TCF-Bif T 10 Th17
200 B VR N PR T 40 M (Treg) 22 1A B S £, LA 6
TGF-B X I 15 ¥ T 40 i 1935 T Dh ik . 76 1IE % 15 i
T AR TL-6 &b T HAR K Y-, S HE T 248 ) 7] 7E TGF-B
A R 20 A o0 R P T 0B 5 2 BRAR AR B B
B G 28 ML 2% A5 5, 1A P TL-6 7K F BB B T L 1
IL-6 1 TGF-B iy 2 [/ £E HI T, 40 #E T 40 Ffd 3 1k
Th17 4 B 05 8 5 4 T 40 M 43 1k 2 3l > . A BIE 5
a4 A B ERE LG 7 58 I K TL-6 7K P 55 OE 8 X R
HZ I 0 2 5 B8 FHAE LG ) B E RN
Th17 40 He 5 T 3 3E Hh 1L-6 Rk A8 T 51k, {5
JEA 5 M3 IL-18 8, TGF-B/K AR LA 56, 14 7 $ 41t
WE— 2 B I R UE P o TL-23 24 Th17 41 M 434k BT 4 23
(9 2 L R, 5 TL-6 AN ], IR /R T T Th7 48 3
SRR AR ER T M2 5 Th7 4 M A9 58 2 s 5
TE AR P B, TL-23 B8l B I AN 52 1 Thi17 248 i 1) 43
b5 B T S 2 1o 1 0F L 28 52 A4 A B9 Th17 40 i

53 WA AH DG A B IR, DA Fp L3 A IR E o AFR
FAE LG F7 B3 1ML 1L-23 /KOS 29 4 1E 3 % BE 1
1.74 %, 22 B LR N 41 i - TL-23 Fa s 2 1, 10-23
FARIKV Tt A ) T 4E 7R 8 Th17 20 M A7 15 IF 42
ETL-17A B9 43 W6, U6 BD AT g 20 & 00 LG ) 1Y &
BRHZ —,

AW FE S5 R AR R , O WLIC ) B AR i Thi7
21 Ji b 51 R I 2 A M R R TL-17A KB B s IR
A i EL AN E I Th17 40 1 E 49 F0 TL-17 A 7K
-5 1 2 BT AChR PL AR I B 52 E A DG, #2808 Th17 48
JfL 235 bR AT S SO S g e AN R A, AT 2 R
o B R AR R R . BRI, Th7 40 i e 50 LG ) %
g 2ok R o i ELAR B RN AE S A T B T — 2P
WF5E, Aok FAE ILTC 1 912 W 596 97 38 48T i S %
Ik
Rz &

Z £ x #t
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