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[ Abstract]Objective . To study the variation of Th1/Th17/Th9 cells which produce cytokines and to explore the correlation between
these cells and pathogenesis of experimental autoimmune myasthenia gravis(EAMG) young mice after being treated with dual ana—
logue (Lys262-Ala207) to create immune tolerance effect through nasal mucosa. Methods : Thirty young C57BL/6 female rats were ran—
domized into three groups:model group,tolerance group and control group. Rats in model group were injected with 0.2 ml Ringer’s
containing mAb35(1.0 me/ke) to establish EAMG model;rats in tolerance group were given Lys262-A1a207 intranasally for ten succes—

sive days before immunization then were injected 0.2 ml Ringer’s containing mAb35(1.0 mg/kg) ;rats in control group were intraperi—

YEE N 357 7 , Email ; 394322592@qq.com toneally injected 0.2 ml Ringer’s without containing mAb35(1.0
BER e N LAb 2 AR, mg/kg). Cells of CD4* IFN—vy*,CD4*IL-17* and CD4*1L-9",
BEEE % &, Email;huangzhi3500@aliyun.com, which respectively represent the cells of Th1/Th17/Th9 in

HEEWB: R 7 2ZAHFAREE ST A (455 :2011-1-077), spleen cell of young rats were detected by flow cytometry. IFN—
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v.IL-17 and TL-9 in supernatant of spleen cell were detected by Antibody—sandwich ELISA. Results . (1)Clinical symptom of myas—
thenia was less obvious in control group than in model group and tolerance group and clinical symptom of myasthenia was alleviated
in tolerance group than in model group after being given dual analogue. (2)There were significant differences in the content of CD4*
IFN-v* among three groups(model group,tolerance group and control group)(P=0.00) ;content of CD4* IFN—y* was higher in model
group than in the other groups(P=0.00) and content of CD4*TFN—vy* was higher in tolerance group than in control group(P=0.00).
(3)There were significant differences in the content of CD4*IL.—17* among three groups(model group, tolerance group and control
group ) (P=0.00) ; content of CD4*IL-17* was higher in model group than in the other groups(P=0.00) and content of CD4*IL-17* was
higher in tolerance group than in control group(P=0.00). (4)There were significant differences in the content of CD4*IL-9* among
three groups(model group,tolerance group and control group)(P=0.00) ;content of CD4*I1.-9* was higher in model group than in the
other groups(P=0.00) and content of CD4*IL.-9* was higher in tolerance group than in control group(P=0.00). (5)There were signifi—
cant differences in the content of IFN—vy IL—17 and IL-9 in supernatant of spleen cell among three groups(model group,toler—
ance group and control group) (P=0.00) indicating that the content was higher in model group than in the other groups(P=0.00) and
the content was higher in tolerance group than in control group(P=0.00). Conclusions ; Clinical symptom of myasthenia is relieved ef—
fectively, content of CD4*[FN—y*,CD4*IL-17* and CD4*IL-9" as well as the content of [IFN—y IL-17 and 1L-9 which lead to sickness
of rats is reduced and unbalance of cell of Th1/Th17/Th9 is relieved after young rats being treated with dual analogue (Lys262—A1a207)
to create immune tolerance through nasal mucosa. This clarifies the role of dual analogue in the mechanism of immune tolerance
of young rats.
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it 11~13 g(ERERIR LR Zh Y 0 it) . ZEEHZ
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/N IR CD4* T4 F (interferon, TFN ) —y*
WM . CD4* 14 Z (interleukin, IL)—17* #k 2. 41
AT CD4* IL-9* Ik EL A A Y 5 &, T f#% Th1/Th17/
Th 45 EAMG %y BRU& 9k i AH OGP il =2 22 (1]
MIAH B SC R BT BB IR 32 %) EAMG Th1/Th17/
ThO 20 R A A PR AIL I

MHC 43F B9 fE 719 1T [ (Ringer’s ) 2 M (2 140 mmol/L
NaCl, 5.4 mmol/L. KCI,1 mmol/L. CaCl,,2.4 mmol/L. NaHCOs;,
pH 7.4) ; RPMI1640 35320 /A M5 | GIBCO A ] ; ik
fi% (phorbolmyristic acetate, PMA) (B T8 2% SEAER R W H 35
Sigma 2 F ; FITC #icdHi/N Bl CD4 4704k, PERCP Fric 4t
/NER CD3 44, Alexa Fluor® 647 FRic i/l IFN—y Hiik
Alexa Fluor® 647 Fric Pt/ IL-17A $iik JPE fric i/ B
119 FifA K HAR D e (4 [R) RIS RE BT, [ 5 M2 4 0 [
% BD A ] /MR IFN—y IL-17 . IL-9 ELISA &7 & [ 1t
5 VU TEARAE IR A B A 5 T 0 A (L5 FACS Cal-
ibur) A BD ARl
1.2 BEA

H 30 2 C5TBLI6 /NS A 3 4 MG BRI Tt 52 44 Fn
XTI, A 10 2, S RACURERAL R D) g7 1) EAMG
SHPIRERIF R (1.0 mg/kg )02 15 1 1 51 FrmAb35 fY Ringer’s
W 0.2 ml FESL AR X R 15N mADb3S [ Ringer’s i
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0.2 ml, BEFRIAZ A5 S BT 10 d KA SRS I 1 vk
FREE/NEUS , S AR B T 32 1K 25 e RO BSIREE 22
T ¥ (phosphate buffered solution, PBS)50 wl A 2 8L,
BAEAL 25 wl,iELE 10 d, X REALT AR & 32 IKAY PBS
50 wl, B4~ ERFL 25 pl, 7442 10 d,
1.3 &l 35 AR
131 fERfREE ANREUEUE R 2 BWEEE R 12 h R
BE AR N TR R I, 56 h WESIMTEE &
BEBENEOL, % Lennon 0 k%t 3 40/ FIR IR
PR3 AR MLIE AChR Ab 7K (ARG, S Wi i 2 5 sl 2
132 PG 45 TG H AR IR 0 B (e[S
AT, 37.5 pake) , 208 0 R ST 45 SE 6 /N, AR
10~15 min f5 FAEARA TCRsE , R 25 7 BT e (g A=
251 R 15 wg/ke) LAXTHL H FEGE B 107 %) B AT RE 7= 1)
RIVEHI®,
1.3.3  Ifil¥ AChR Ab(IgG)AKF-RYRHN 2 REATIH IR
R 48 h 5 FR /N BRI SR LI I 43 8 a3 ] 4
ELISAEEI /MU AChR Ab J#E (nAChR Pt i [ I5E
TR R, LA mAb35 (S mg/ml) fE N BHME AR
WER, I B X A (X R
1.3.4  /NEUBFLIAEL T CD4* IFN—y* 41 i . CD4* IL-17* 41 |
CD4* IL-9* 4l & & kIl 2fi 48 b, /NERWT AL 3T, TG
DASRAE N ICINERUBUIE , i) 25 501 I 200 BB, 900057 IS TR
J& PBS VVE 2 3 , A LT A0 A A TR A A 21 AN K R4
BCE T 12 LR, BALIA 1 x 106 41, R fL
FILA PMA (100 ng/ml) | B T % % (0.5 pg/ml) MIZIHERT £ (2
weg/ml) , FEFLAIT RPMI1640 % 1 ml, # 37 °C 5%CO, ¥ 746
KEFR5 h R AHN , #EA T AR T CD4 3+, LY IFN—y, Jifg
P IL-17 D, P TL-9 7 BOAR [ 780 R i e e, 28
i —ZANEE W T S, 24 h PR 40 AR A T AG
i,
1.3.5 MRS 5 s A0 DR 7 kel 0 48 b,
FRITETALAE , 5 A IR A A B KL T 12 FLIE SRR,
BALIA 1 x 1004204, [FIAF A FL A PMA (100 ng/ml) |
FHEZE (0.5 wg/ml), F:FLIN RPMIL1640 & 1 ml, & 37 C 5%
CO, FEFEFA TR 5 h I LIE 20 CRALE . KRR an s o
I IR ELISA 1A &l W B4R AT TFN—y \IL-17 \IL-9
7K,
14 St

ZEAEA — BRI By 25 MR B B AT & IE A 4
A7, 2R SPSS 17.0 BAFHEATHET T , 45 418 LASS AL = B
W22 (v 25)FRR , 3 4L L FH SR IR 32 05 2290007, LU

24 SR SNK—q K 9047 W6 HL# , B AN A7 4 IE S0 A
BT AT, W FHZH E B TR Kruskal-Wallis BEFIGL s 340
SRR Kruskal-Wallis BRFIRGE . A5 /K 1E 2=0.05,

2.1 FERIRBARFE T

JER SR AL/ B 6~8 h 3543 H BRI R AE
R, RIS Bhlb, B S TE R 0624 h MYy
TR TEAEN MG RER . ASRERANG , 9k sh B AR 0055
it 52 LA AR B, W0k B2 R WS BE K, TCHLTC TR &
4,

AR AL BT 3 4L/ it 22 S RS T2
HL(P>0.05) , BUHUS AR ZH /N BRI T o A6 AN [ B R UR8
RS, EAMG 414 Lys262-A1a207 S ZhHE G RET 2
VRIT R, A1 BEE I AR A A | H BAR Y, B4 BT AR Ak, 78
Y25)5 36 h BRI AT (15.19 £ 0.11) g, Tif S22 A T &
(15.68 £0.13) g, XF MEL (KT & (16.07 £ 0.14) g, 7% 48 h A
RERIZH R T (14.70 £0.14) g, 52 20K T (1574 £0.18) g,
SRR (16.11 £0.13) o, 45 2)5 36.48 h A 3 4L
BESHAGIEFE L (P=0.02),

¥ Lennon ZEM) 3283255 3 217N FRIEAT IR IR BES), 3 41
TEANTRIS [R]KOF He 25 5735978 Geit24 55 L (P=0.00) , L3 1,
22 HMF iy

R &N T BUUS 12~24 b IRIG PRAEIR | 250 )P
TS R R R BT B ), 10~15 min /DN BRUAEIR 6 7N [H) 15
BLAYEAE
23 feik AChR Ab K- 4 #m

Hf /N RIS ) AChR Ab 7K R ELISA 5 5E 146
I RETILH T2 20 STIRZH Y AChR Ab ZKSF-43 510 (24.29 =
0.90) . (15.06 £0.78) . (2.14 + 0.27) pg/ml,3 8] L2 FH
Guit2EE L (P=0.00) , BRI ZH AChR Ab 7K3F-43 51 i Tt 52
ZHFIXF REZH (P=0.00) , Tt 52 20 AChR Ab 7K -t o X R 21 w5
(P=0.00),

24 SRIEREm e F CDA* IFN—v* 28 Je 43 o4 e

3 ZH/NBUBLIE I R CDA* TEN—y* 4 Ji B L 431 - 38 ek 3
AN CDA* TFN—y* 41, L CD4T 4 e 317, Wiz
FIBIILH N (7.76 £ 0.51) %, Tif 32444 (6.23 + 0.45) % , 5t R ZH
h(4.34 £0.60)%,3 HH] LA 2 5 A Guit# 5 X (P=0.00),
REAY 2] i T i 52 2H FOAT B 20 (P=0.00) , ffif 32 2 i T X B 20
(P=0.00) ,FAFMFRASTHIE LA 1,

F1 HBHNRES Ringer’ s /g &/ E SIGKITED LR (n=10,x =5
Tab.1 Comparison of clinical results at each time point after intraperitoneal injection of Ringer’ s(n=10,x +s)

. FEST mAb35 J5 I TH] (h)
ZH 5
0 6 12 24 30 36 42
ALY 0 0.35+0.24 0.74 +0.30 1.22+0.12 144 +0.15 1.64+0.21 2.05+0.19 2.36+0.24
3221 0 0.20 +0.26 0.34 +0.29 0.57 +0.07 0.63+0.12 0.70 £ 0.13 0.80 + 0.09 0.73+0.12
X HE 0 0 0 0 0 0 0

23 AR FORER A Kruskal-Wallis BEFIRGES: , 3 ZAEAN RIS ] i LU A Gei 422 5, P = 0.00
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Fig.3 Proportion of CD4* IL-9 * in mouse spleen cell in each group detected by FCM

N RIRRE g B F CD4 1117 48 Ji A% e 4]

3 4/NRSUIE AN P CDA* TL—17* 20 M 64 b ] - 38 3 37 =X
ANHRLASCRI CDA*TL-17+ 40f, LA CD4* T 4051 ], IEE EI A
HIZH A (2.37 £0.33) %, it 52 20 (1.66 + 0.14)% , %t B2 Ay
(1.04 £0.16)%,3 Al b2 F A GEiT2EE L (P=0.00) , 1570
20 7 T A2 20 AN X B 2H (P=0.00) | Tif 52 20 7 T % BB 41 (P=
0.00) , FAFMTA ST HIEI LA 2,

2.6 DEEBELEAEF CDAT1L-9* 28 it 48 44 #a i)

3 4H/N BUMUIEZR B CDA* TL-9* 20 i 4 He A9« 38 ek 3
AUACAG I CD4* 1L-9* 41, LA CD4*T 4], WiEEH 5
AULL A (9.35 £0.62)% , T 3Z 4L M (7.43 £0.69)% , X HRZH K
(4.98 £0.64)%,3 H[A] [ 7 A Ge it L (P=0.00) , B
T 20 25 1 52 20 D R ZH (P=0.00) , i 52 2H i T4 IR 4 (P=
0.00) ,fCFMRA T EIILE 3,

2.5

2.7 FRimpedEds L m iR KR ag )

3 ZH /N BRI 20 6 % 7 13, SR FH ELISA 543 S AG i
IFN—y IL-17 IL-9 WU B0 pe/ml, 3 2] LLHR 22 7 A
it L (P=0.00) , BB i Tt 32 40 AT BB 2H (P=0.00),
ifif 5% 41 78 T HR2H (P=0.00) , UL 2,

F2 HBHENRMMELEFF IFN-y ,IL-17,IL-9 ByLLE
(n=10,pg/ml,x +5)
Tab.2 Comparison of contents of IFN-y ,IL-17 and IL-9
(n=10,pg/ml,x 5 )

205 IFN- vy 1L-17 11.-9
METIZE 446.32+9.07°  27025+13.81°  128.70 +3.80°
4 182.24+5.25 159.85+7.01" 103.92 + 2.09"
XPHAZH  108.28 +4.29 91.60 +6.18 85.37 +2.39

i ra, STHZLFIN IRZ A, P=0.00;b, 5 X IRZH HL#: |, P=0.00
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MG 2 b 28 L PR 422 3 A S5 i DL %) —F ) B 28
PPN , H kA 10 S BEAE T HLIRER X AChR JIr = A=
(I SPE N S5 AChR RS0 T 4N o B
JEHGEh B 407 AE BT AChR BRSPERUA Bk N 2
MG/EAMG EI8tash N & B o8 £ 3 CD4* T
A I FE Th1/Th2/Th17/Treg KR AGAE EAMG 1) % 5%
A J st AR i B BT,

W52 &30 Thl 41 2550 IFN—y, 5 MG
IR ERAT G, T-bet 3 LI PE Thi JEPIFR 7 Al
THIAEXT N Th2 BERFRFY, IR SR iR B M T
A Thl Ffbio,

Th2 20 3 2450 TL-4  BF9E AR 1L-4 BAT{iE
it B 45 Sk, R HE AChR Ab P=AEFE T,
INHETTRRS MG B i it B FRESEA 56, GATA-
3 RESMEFRIA T Th2 400, 2 H HTaf o i rE—feig
VAP AR TL—4 28B4 JCHEME The 4 & i
BRI F

CD4* CD25" Treg &4t REAIL 1A fo yie it 57 1) 7 22
HEZ—, KEifse s, CD4* CD25* Treg 4L
I ST e SR YA TR R ECA B R I &
H, Foxp3 #IAAEARAH CD4* CD25* Treg 7 fb B2
DL AR D) R R Z R T

UEV LR B T 40 (T follicular helper cells,
Tth), EZ M T4 B A0S SRR T MG 1Y
KI5 AChR Ab /- A % VA C . B 4l
1L S AChR Ab 19774 & MG & B P3R5,
1L-21 & Tth A TRV DIREY 2L+, BA {2
MG ZHAVER, 520 MG BB LiE Tt AChR
Ab [1] IgG1 Hl 1gG3 MY A .

AR R I 5T & BRS4 TFN -y Fil TL—47E
EAMG #ERIZH rh 3 57, 28 S B it 52 167 I A1, i
A A= K A F (transforming growth factor, TGF) 7E
EAMG BB rhokSF T B, 2 S il 523697 5 KT
A 2R Th1 F1 Th2 2 M58 28 4% [ 4300 1) 248 A P
THEAER X MG B & mEMEHER, FRikk
L, A /N B0 b CD4* CD25* Treg # 5
TE X RRLH AR LU RRAIG | 28 o e it 32 307 o He B B v
i, R Treg BUR AU /D M E R, i o e
WDy RE & A AT, BB RV T 41RO £ 5
H AChR #5107, S5 A /N MG 77 Ak iy 2 J A
Z— W] CD4*CD25" Treg TEAEFF LA S TR 52 )5
T ) VR

BB AN R ARG A 5 Th17, Th9 4 Ak
Ui, BEATTE EAMG B &2k K e b HoA it 52 vh iy
Y FARART , R AR YR AR AT A S R ) 5L, 3 0T AR 5T
258 Th17,Th9 AT Thl F1 Th2 AY%FEIE T 44
g, Th17 4RI AIIE I F 1L-17 7£ MG JE R AT &
BRI, WF5E R IR IL-17-/- LA K4 MGl
M7E EAMG &A= & it b Th17 40 j iy L) 48
b i 3%, . Th17 400 B HAH G 7T s s S
AChR Ab ¥k B s )™ B F2 BE 2 UTAH DG, B3
519 Th17 404 RE{R 245 51 B 400 4= AChR
Pl fEdE EAMG &R s i pE AR, 1 Th
YRR T R I —BERT CDAT 4, &
B2 [L—4 1 TGF-B BYHMAIRIEL , LSS 1L-9 F 1L—
10 28 3, 76/ B R o A4 S A U2 58
& B ThO 41 AR AT A5 & S ga itk [ B e e PE i A
BEAR P, H 1L-9 £F 532 S AT LAPRIAS [ () 9500 5
TEBEIA 18 A [7] By L () s 43 ek RS AR A 1) 3 45 4
FHR AT VR & 0 ThO 418 EAT 5 Th17 4125
FIZIRE, 1 ThO 1 1L-9 7€ EAMG 1) & 9 I G g i
ZHIVERFETE AT, H AT SC B HGE 20 I

BtiE Xt Th17 5 Th A ABIEA T, N
WS IR 2 SRy P A T TR SRS . ASBFSE Y
FHEHAYEXF Th17 5 Th ZHI7E EAMG 4 A
T IR HLEI 25 TR LRI, I 38 4 S5 B A2 11
IR IE CD4* T A0 ST, T T i et
Th1,Th17 Th9 55 T AU AFHIREEAEH S Foe &
1HIT MG FFREFT IR

AR S0 7E AR A SR L I A P A
M EAMG #&H8/INE A Th1 Th17 .\ ThO 4084728 1k L
K ELISA 7R KN 430 (%) 4 B ST~ TRN—y [ IL-17
1L-9 BY7KF-, 25 50 R B0 EAMG RS20/ )N B i) ML 201 i
o Th1 Th17 Th9 2 Kz o550 1 20 A PRl 347
AN, X EESE B R Thl Th17 . Th9 7 EAMG
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