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The mechanism of prophylactic effects of nasal tolerance with a dual analogue on ex-
perimental autoimmune myasthenia gravis in young mice

LIU Shi-Lin, HUANG Zhi. Department of Neurology, Children’ s Hospital Affiliated to Chongqing Medical University,
Chongqing 400014 , China ( Huang Z, Email ; huangzhi3500@ yahoo. com. cn)

Abstract: Objective To study the prophylactic effects of nasal tolerance with a dual analogue, Lys262-Ala207, on
the mouse model of experimental autoimmune myasthenia gravis (EAMG) and the underlying mechanism. Methods Mouse
model of EAMG was induced by intraperitoneal injection of mAb35. Lys262-Ala207 or PBS was given nasally before 10
days( study group A and control group A)or on the day(study group B and control group B) of immunization for 10 days.
Clinical syndromes were evaluated after immunization. Serum level of acetylcholine receptor antibody ( AChR-Ab) IgG was
detected using ELISA. The number of monouclear cells expressing CD4 " and CD4* CD25 " T from spleen was measured
using flow cytometry. Results Compared with the corresponding control groups, the clinical syndromes were improved
(P<0.01) in mice from the study groups A and B. The positive rate of the repetitive nerve stimulation (RNS) test in the
study groups A and B was significantly lower than that in the corresponding control groups (P <0.01). The study group A
showed lower positive rate of RNS than the study group B (P <0.05). The serum levels of AChR-Ab IgG in the study
groups A and B (15.01 £1.09 and 19.23 +1.31 pg/mL) decreased compared with that in the corresponding control
groups (28.12 £1.28 and 29.35 +1.28 pg/mL) (P <0.01). The study group A mice had lower serum AChR-Ab IgG
levels than the study group B (P <0.01). The number of CD4* CD25 " T cells in the study groups A(4.516 +0.598% )
and B (3. 671 +0.300% ) increased significantly compared with that in the corresponding control groups (2. 661 +
0.411% and 2.412 £0.500% ) (P <0.01) and more CD4* CD25" T cells were found in the study group A than in the
study group B (P <0.01). Conclusions Nasal administration with dual analogues may ameliorate clinical syndromes in
EAMG rats, which may be associated with decreased serum AChR-Ab IgG levels and increased number of CD4 * CD25 " T
cells from spleen. [ Chin J Contemp Pediatr, 2008, 10 (2) :191 —194
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HREALIC 77 ( myasthenia gravis, MG ) J& =%
Z BERB R 57 748 $T 44 (acetylcholine receptor antibody,
AChR-Ab) 45 T 4 Jfd b 32 4B AMA S 5 1 — Fib
H S e o 1T A S MG 16T 25k
FHARRR P S 2 S 0], AN BEMARAS Btk T A1 B
R AL RE Y S, B AR B e, HLG) 7 A
AIRIE T, JCH X A K R B py LB W SR, X
MG FRAR IR ST 7 it BN 52 ma AL S e D g i) ¢
RENE, SCRERR S 400 1 B0 BR S R B B S
T F B keI, M MG Gege i1 S 32 367 /& B
HISZ B R i JE B AHE S 1 — Moy ik, H 2
ZEHLH R T 8 L BERR A SZ 1R (AChR) ¢ 7 M A
922 SR M TE S TR AR5 o BB L, DA T 3 B MAAR
A BB MG K HK.

Seg e B B O g M HAE LI ) (experimental
autoimmune myasthenia gravis, EAMG) 7EIIfG R FE P .
ZyPaE AR st SRS T IS MG R
ZN Ty EAMG {2y MG 1 3 PB4 1t T
ZRAE . BRI (Lys262-Ala207 ) J2& iy #9 2% FL— 1Y
IR p195-212 F p259-271 Fi5 45 AL A
J& AChR [tk T 4 fesie 300, CHHEN]E
EAMG HEB A7 R0 5 8 51, 28 R s 52 w] DL 2%
il R R ) EAMG SEAR, FFA RO i MG AHC )
G A PR Lys262-Ala207 Syt 32 5, i it A
[J sy 18] 000 EAMG Bl Py A B 0 45 390 977 1 2 288 M £
PET 52 , WG HLIG R B 200 M S e F b8 Ak, TR
ELREIET A2 X R EAMG % 955 1) 40 Jif G0 72 18 15 HL
il , LU R e R e S 1R 97 LB MG S (i BB AR 3
BT HIRYT T5 i

1 #RFTE

1.1kt

O L BENEREZ (A . e PR (mAD35) | 4 H 55
[ Sigma 23 7 ; @i 32 K : Lys262-A1a207 J& i % 3
W2 1 3l B A O R 2 4% AR IR B Y
Z RS, A R AR S A T 52 B ( V-1-V-K-L-I-P-
S-T-S-S-A-V-D-T-P-Y-L-D-I-T-Y-H-F-V-A-Q-R-L-P-
L), HEKSE (P94 EWRHE A RA /5 .
1.2 SEEEhY

fEERET I 9%, WEPE CSTBL/6 /N 60 H,4 ~5 )
W5 R 13 ~ 15 g (55 =408 R RIF B B B A MR
IR LR s AL ) .
1.2.1 sh#pEReEs  SEocEHE"Y i
SR PSS iy % 20 57 1 EAMG sl ) B Y 11 571

(1.0 mg/kg) , 818 0 73 59 & mAb35 1 Ringer's &
0.2 mL (% 140 mmol/L NaCl, 5. 4 mmol/L KCI,
1 mmol/L CaCl,,2.4 mmol/L NaHCO, ,pH 7.4) g5/
ORI BRI 2 1 ST 10 d R BUECS H
(0 d) 7K & SRR HE s T S T RR e/ N LRSS P s e
BRI 25 e HORERAELZE v (PBS) SO L
AT ABLL, S BAL 25 ol 25 10 d, R4
AT 52 K1Y PBS 50 wL A4~ 8L 25 plL, i
2210 d,

1.2.2 Hham K60 JUNREEHL T 4 41,
15 Ho OBBifsZ4 1(A): CSTBL/6 /N H
AT 10 d FFhR R H R 52 IR T S RS i 52 755
Q220 2(B) : /N H Y H (0 d) 4R
i 52 IRIHEAT S I T 52 75 . XT R 1(CA) : #ie ]
A LRI TRV R S 1) 5 A S5 A 5 IR PBS 50 plL,
WX HRLL 2(CB) e B B 21 Bof ] 3 B 1) 5 A 45
R AR PBS 50 L,

1.3 #iER

1.3.1 W R#Fa 56 h WY BE LK
PRI /DB, 2 WS B H R T
B X H 17 EAMG ™ 5 P /9 Ih IR DAl 1%
Lennon:® (43 G4 W WLIC JTREAR 2 A 4 9%:0 4%,
WA ENTC I R 1, Wime Ty, ) 5 55
22 ARG T B RT3 shisi b B 5 9 57 52
9, W B ICT) R R LR T, K
JSRAD R , IR 25y, SRS RE AT E AR 3 9, ™
HICH R, O sh e, LA R B, M R X , S5
BOET . AERIE T EE, A RIPER 0.5,1.5,2.5 9%,
1.3.2 MIAEHRERAB(RNS)  3.3% KA
SAREHZ 10 mL/ kg B R R PR B2 30/ B, T 1
SR U, B SO R H A A 2 ~ 3 mm B 5P
A4 2 AL B U030 B A L AT, 30 % AR B T e UL
P Sk (R B 4 ) L 225 W A4 AR I L IL A
DA, b kA A R B 5 i S L R =2 1], >R ] RINS
BAF AT . R A5 509 1 Hz 3 Hz\S Hz,
7 Hz 10 Hz, i 55 525 /)N B HE o L IVL Fi A3 B Wi 4
W, FHER S ASHAIN S 1AL AL T 23 L Ds
PR, > 10% # P,

1.3.3 &3 AChR-Ab (IgG) K- 64 4] i
/N BRBE S KB I 5 43 89 13, A ELISA 25300 52 /)N B
IM3% AChR-Ab i B (2 #5419 nAChR F bRt |
eI B Bl 22 e AR AL AR AL ) o

1.3.4 CD4'CD25 AT mmmle /ML
BeIG, oW A% AR 25 MIE Filleoll 5 43 5, il Ji
2 x 107/mLEAN AN (MNC) B3, I AL, 43 3
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A 20 wL ZEHRiC AT/ BRERYT (FITC-4 CD4 | PE-
Pt CD25) , FFVEBAPEXT B, 24 h P 3t =X 4t A3 AG:
I, 5 10 000 41 i, 25 3 L CD4 " CD25 " Tr 4
Jii 5 CD4 ™ 20 A 43 LEFROR .
1.4 Sit#atiE

JIT A D s 500 S BHE 2, DA B + AR 2
(x +5) Fon, W SPSSIL. 5 Geit #4704, i
XPFEAS LR A « 5 o
2 #R
2.1 fERMEBIEKRITES

S /IN BB 2 BUAS TR R B A9 UL TC 9
AR A S SRR ) 1 F2 b A 4/NECA 1 HBE
T,B A 3 HAET; i T LTSy e o 85 8 CA
4 HUNRAET,CB 4l 5 HAET:, IGIRPESr K 3 4o
HPAHSCAZH,BHES CBHESHK)G6~8h
AF S 40 R BRI PRI, BN s sl b, B
Dy WTE R 23061 ;24 h RV HEANSERY EAMG i
AR M IRPES3 22 57 88 B2 L (P <0.01) ,A 4
AR TS5 B 41, H —F 2% L &
(El1),

1 EXWAHANMRIEKRESD
P<0.01; b:B 45 CB 4, P<0.01

a: A 45 CA 4 HL#,

2.2 EESMEBRIH(RNS)

I ILTC I e AR A /) B A A AR A B 5 P
4 4 PR A 0 s B (Ds > 10% ) ,CA 25 CB 21
/B RNS SRR ) > 10% , hFHTE. A 415 B
H/NEL RNS SF 308 <10% B PE H =%
A ERABEM(P<0.05), WE 1, HI RNS
TEVR ) /N B T s T S B S B B, 10 ~ 15 min Ji5 7
17 RNS a2, S84 H B0 iR M A9 e 08, 45 75 8 34 1) W)
ke B
2.3 ImiEFEHL AChR-Ab (IgG) KR

X /IN BRI H ) AChR-Ab 7K -3 1F ELISA 3
AT AR, 45 R L 2, NERTAT LR 1 Bl
J&, A 4B K EUMTEHT AChR-Ab (1gG) %t W] i

T AHR A IR CA 2H .CB 40, H A 4T B 41, = 5%
AR BEE (P <0.01),

R®1 HLIGA/NF RNS TR ELLE

21571 A RNS #% (% )  Ds >10% Bil%k
A 14 4.38 +1.38%¢ 2
CA 15 15.25 +1.14 13
B 12 9.12 £1.08" 6
CB 14 16.11 £1.23 14

a: A 415 CA 41ILEL, P <0.015b:B 415 CB 41 1L4, P <0.01;5
c:A 415 B 414, P <0.05

£2 ZXIHMANRIME AChR-Ab 7k F 1 LL 5

20 51 Rk AChR-Ab 7K (pg/mL)
A 14 15.01 £1.09%°
CA 11 28.12+1.28
B 12 19.23 +1.31°
CB 10 29.35+1.28

a: A5 CA 4142, P <0.01;b:B 415 CB 4l ¥, P <0.01;
c:A 5 BALLE,P<0.01
2.4 CD4*CD25" @AY T MpaiE

A1 B 4 CD4" T £ HBLRAR T & 5 B0 IR
ZH ;1M CD4 " CD25 " T 40 i 5 H W v 4% B X IR,
HAHASTBA, —HAESFARFEME(P<0.01);
A,B 4 CD4™ 4 i rh i) CD4 ™ CD25 ™ 21 i I B
7 LU L4 B R IR B S (R 3)
%3 /NEEEAE MNC /i CD4* ,CD4* CD25* i B

(x+5,%)
21531 UL CD4*T CD4*CD25*T
A 14 12.801 £1.205*  4.516 +0.598%°
CA 11 14.984 +1.703 2.661 £0.411
B 12 13.025 +1.430">  3.671 £0.300"
CB 10 17.814 +3.825 2.412 +0.500

a:A 415 CA 4%, P <0.01;b:B 415 CB 41 H#, P <0.01;
c:A 415 B E,P<0.01

3 itig

FHT, [ ARG MG 9 58 94 97 32 2% i B2 I
% (71t e A JU0 ) 790, AL A A 4 S PR IR T R R
fese et il e Oy, HAT 255 5 2 k. i MG
S B H A T AChR 45 5 1k 028 I B, By
SR ARBEN . eI I SERE L8 AChR 11 IR it
ZEIRIUAT T — 2 W7 3K, (H A8 BR LSS & I AT {5355
SRR INE N5 ACKR A48 B2y 7Rk
FLEAG & B BOw A G, HoIr s it 52 5 K, 7 i
559, 4 5 A A A2 B 1A] R R . XUE L4 Lys262-
Ala207 J 28 5 Bl B (o Sy J o 0 59 O 4 K B, B L.
AARGF e sh ik BA T 8 AN ZE 5% AChR H
BRI N IVEF o 5 280 G 328 i A2 AN T e o A
FHHERAL , A R S M e B W R AR s, DL B be 57
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Mo, 2920 BRI 52 59 59 17100 ~1/1 000,
JIT AR FH S R BB 57

AN Lys262-Ala207 FB;H: it 52 A,
B 41J5 , 525/ B0 1 B S e AR 0 R AL, H A
Y Z R T B 4l 7EXF L5/ R R 2
P, SRR, o O AL F, ] s il 23 ) 45 SR AR TR 5 T3
—45 5, MG B F M Y AChR ¢ 571 1eG ik
& MG fie =2 20 B -,/ BB I i v i
AChR ik IeG i, A, B UK T45 A X B4, H.
AZHAGT B 2H, ASCIRSE 40, Lys262-Ala207 42
Eh BT 2 AT LA 8500 3 il s e AR, i FLAE:
A AChR Ff 5% TG SO E B K & & b, 3L W]
Lys262-Ala207 & 3 B it 52 57 35 0T A 20 1 41 il
EAMG 1) & 88 EAMG 15515 -

Bt % B 28 Tif A2 LB 9 B AN BT IR AL, €D,
CD,s " T A5 1 T AR I 248 , & 2 Bk A i B
PEVERE LSRN  DUATR S S e it 32 , BHLIE A B fasie g
W R R S —FE LR . ST 2 A LR L
Z— 5155 CDA" AT T 401 (Tr) =4 G s it
P VA0 L PR TGF-B S5 4 S iy 3 gl il A7 G,
FIRIRESER BT, CD, " CD,s * T 40l R TEAASN A N
J& TGF-B {43 4L, e il Th g 5 TGF-B 43
SEIFARSE @R CD, T CDys * T 4l g A5 4k Al
HEM TGF-B FEA LIS H /A LM, Tr(CD, * €D, "
T) 40K REM S B CD4* CD25 ™ T 40 i/ S 1 25 1 4%
SePE A S e PR, HLAE ARSI AT A 250 3 i Bt s
FESE T A0S o e AR SLI6 B B 1 52 34
J&,A 4B 4] CD, " CD, " T 4 il 85034 1o 2 5 T4 H
XTHEAL, H A 4@ F B 41, B N TGF-8 DI RE Y
CD," CD, " Tr 405 53 =, WEW] TGF-B ThREHY
SRAE EAMG fiif 52 o 2 /E . e 28 5 R 45
T Lys262-Ala207 & 5 IR AH 56 ik 2 2H 2L i n
T, BTE A gE R P CD4 T CD25 Y T 2, K H5E 4=
PI2F 3000, 3 S R T 32 LA T R e S8 T
Kk CD4 T 4 ffL Y JC R, [ B e 98 574 CD,
CD,s " T AU 30E XSG kil T CD4 ™ CD8 ™ T
YA IE P, DN A B 20 i 1) 34 58 AN 434k 32 E1] )
il Hogh & S8 T AChR Fiik 1gG 1Y & 2 W
U230 W CD4T CD25 ¢ T 4i i AT A K
EAMG ) gE 1) 2 1847

WA S, FA TN Lys262-A1a207 LT
ZHA T WAZE XS AChR [ & fufie v 7,
ANTR] F s 180 5 9 B3 T 52 455 SR AN [, S50 B St
i 32 A T B UG it 32, ST T SO it 32, 48R
A B — ER S FR4G T 152 97 S8+ H S

PE Nt Bl {5 B B ) B 22 9A 97 o Lys262-A1a207
SRR 32 A PO (8 22 4 W) BRI, 5 PR
IS A H bR BE T, DAl R IR YT MG 245 T K
3, Al PRI FAEILIC I RIBIG TTRE 784
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