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[#=] HM %57 Foxp3 * CD4* CD25 " Y4357 T 40 L .Foxp3 mRNA 7& HAE JILIC F1 8% ShHE B AR ( passive transferred
myasthenia gravis, PTMG) A AR FBLE . Jiid 4% 16 B4h4EMErE CSTBL/6 /NRBEAL M 2 20 A AL XS R A, 457
HLNEWEES T 1.0 mg/kg mAb35 [ Ringer’s i 0.2 ml #57 PTMG 5, 1E # % B ST AR & mAb35 (1) Ringer’s i 0. 2 ml,
SR A 2 A0 BB ARG /)N BRI 4R CD4 " CD25 ™ T 4fi il K Foxp3 * CD4 ™ CD25 ™ Tregs & &, 55 I 9% 12 £ 545 B4 S bt
(RT-FQ-PCR) 43-#71 2 ZH/N R WA 1 Foxp3 mRNA 383k, ELISA BRI 2 20/ BRI E A R -2 AT 5 -y K
i OBRIZA/NRIFAIH T CD4™ CD25 " T g5 CD4 ™ T U & i Lh ) 5 %) IR LU G2 22 5[ (8.82 £0.74) %
vs (9.89 +0.88)% ,P <0.05] ;B2 Foxp3 * CD4* CD25 * Tregs 15 CD4 * CD25 * T 4 i £t 1% L 451 5 % A 2 Lb A b 25 R AIK
[(6.83+1.18)% vs (8.38+0.76) % ,P <0.01 ] ; L4029 1 Foxp3 mRNA ik AR (K F X B[ (0.47 £0.30) vs
(1.53+1.19) ,P <0. 05 ; #ERIZH /MR ILTE TL-2 TFN-y K535 (24. 41 £13.83) ng/L, (142.31 +£6.05) ng/L, & T X
TR /N (12,09 £2.96) ng/L.(109.36 +3.64) ng/L] (P <0.05) ., QERIZH /N Foxp3 * CD4 * CD25 * Tregs $ 751k 5
CD4 " CD25 " T 4%k 2 1IEM K (r =0. 864 ,P <0.01) , %F BE 4L /N Foxp3 * CD4 * CD25 * Tregs 448 {b 5 CD4 " CD25 " T
B TR R IEA S (r=0.977,P <0.01) . &5 Foxp3 mRNA 33k T, §2 Foxp3 " CD4 " CD25 " Tregs 4fi il IV AE AR
{6, I EIRAY TL-2 FTFN-y 5 T Foxp3 & Tregs 7E BAENLIC 71 & S AIL H AOVEFH o

(@A) EAENUIC ) 151k T 405 5 Foxp3 5 1L-2 5 5OGE ik G Bl S N 5 /N, 3228 CSTBL
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Role of Foxp3 and regulatory T cells in pathogenesis of passive transferred myasthe-
nia gravis in young mice

Wei Xiuli' , Huang Zhi' , Li Xin® , Liu Wei (' Department of Neurology, Children’s Hospital, *Hnstitute of Pediatrics, Chongqing
Medical University, Chongqing, 400014, china)

[Abstract ] Objective To study the role of Foxp3* CD4* CD25" regulatory T cells ( Foxp3 ™ CD4*
CD25 " Tregs) and Foxp3mRNA in pathogenesis of passive transferred myasthenia gravis (PTMG) by detecting
their expression in a PTMG model. Methods Sixteen C57BL/6 young female mice were divided into model
group and control group. A PTMG model was established by injecting Ringer’s solution containing 1.0 mg/kg
mAb35 into abdominal cavity. Mice in control group were injected with Ringer’s solution not containing mAb35.
Levels of CD4*CD25 " T cells and Foxp3 * CD4 * CD25 * Tregs in spleen cells were measured by flow cytometry.
Expression of Foxp3 mRNA in spleen cells was detected by real-time fluorescent quantitative polymerase chain
reaction (RT-FQ-PCR). Serum level of interleukin-2 and interferon-y was detected by ELISA. Results The
ratio of CD4 " CD25 " T cells and CD4 " T cells was higher in model group [ (8.82 +0.74)% ] than in control
group [ (9.89 +0.88)% ] (P <0.05). The ratio of Foxp3 * CD4 " CD25 " Tregs and CD4 " CD25 " T cells was
significantly lower in model group [ (6. 83 +1.18)% ] than in control group [ (8.38 +0.76)% ], (P <
0.01). The expression level of Foxp3 mRNA in spleen cells was significantly lower in model group (0.47 +
0.30) than in control group (1.53 £1.19) (P <0.05). The serum level of IL-2 and IFN-y was higher in
model group (24.41 +13.83 and 142.31 +6.05 ng/L) than in control group (12.09 +2.96 and 109.36 +
3.64 ng/L) (P <0.05). The change in the number of Foxp3 * CD4 " CD25 " Tregs was positively correlated
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with that of CD4* CD25" T cells between model and control groups (r =0. 864 vs r =0.977,P <0.01).
Conclusion Down-regulation of Foxp3 expression can decrease the expression of Foxp3 ™ CD4 " CD25 " Tregs sub-

groups, and up-regulation of IL-2 and IFN-y plays an important role in the pathogenesis of Foxp3-mediated PTMG.

[Key words ] myasthenia gravis; regulatory T cell; Foxp3; interleukin-2; real-time fluorescent quanti-

tative polymerase chain reaction; mice, inbred C57BL
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HAE LG ST ( myasthenia gravis, MG ) 2T E M &
EAH G AZ AR HTAAR (AChR-Ab) /-5 T 20l e 3 A<M b
51— 3 5 9% 4 9% 9% (autoimmune disease,
AID) , 4 AR R B S A ARG YT s . H
BB P I GE I — A PR SUR . i i A ] S i 32 1Y)
JriEkinyy AID, WE5E B CD4™ CD25 " 5 #: T 4
HAEATLAR 1) S gie g 32 vh 4% 3 B2 0 VE D, 2H AL Y
Rk L2 Z1K o 8 (CD25) 2 B ZRHEZ —, THTIE
N OIR S # 52 A T (forkhead transcription factor 3,
Foxp3) & H B % 7] Foxp3 " CD4 " CD25 " Tregs ¢ M HF
S TAREY) A R B A SE B ) 2 B
06 R T o A LG 7 30 i B AR Y ( passive
transferred myasthenia gravis, PTMG) 213 MG % it
HIFIIAYT B FAR SRR 22— IR AR S0 30 3o A
# PTMG 7Y, K51 PTMG /N LI 48 B 22 W Foxp3 *
CD4* CD25 * Tregs M4 . Foxp3 mRNA \IL-2 IFN-vy
FIFE3k K, LS Foxp3* CD4 " CD25 * Tregs , Foxp3
mRNA [IL-2 J¢ IFN-y 5§ MG &4 & i) % & SOHAE
FHHLA

1 57

1.1 =EshdhFaik

RS S SO M CSTBL/6 /NERL 16 H,3 ~ 4 JH i, 14 5
11 ~13 g(HRER RS sh Py ipodefit) o KRB L BE IR iR
SZARRTCRENTAR mAb3S5 14 H 5& [ Sigma /3 F] 5 Ringer’s 2% 1t i
(140 mmol/L NaCl,5. 4 mmol/L KCI,1 mmol/L CaCl, ,2.4 mmol/L
NaHCO, ,pH =7.4) ;Mouse Regulatory T cell Staining Kit It H 3&
eBioscience /A ] ; i 2U 41 LAY (845 FACSC alibur) 2 BD /4
F = A RNA $2BUR % & ( TIANGEN 23 7] ), Prime Script™
RT reagent Kit ( Perfert Real Time, TaKaRa) ; SYBR® Premix Ex
Tag™ Tl ( Perfert Real Time, TaKaRa) , 5| %73 H -1 Invitrogen
ARG IFr% 1 OD/AE, - 20 CAFJ, HIHIRC L 48, F
JE R 1Y = 78 /K fill fge, JF 95 % i & 24 10 nmol/L; Mouse 1L-2
ELISA KIT ,Mouse IFN-y ELISA KIT Ity [ b 5 P 1E#1 4: # Bl B
AHIRAH,
1.2 PTMG s R AR 4G 2 5

#16 2 C57BL/6 /NE D 2 2 ARV Fnxh RE A, 4340 8

R, IRAS TR FT I 58 BT D @ a7 1) EAMG Sl 7 ()57
HE(1.0 mg/kg) > BEAILH 22 I 5 mAD3S 9 Ringer's #
0.2 ml, %} BRZH VE 5 A & mAD35 Ringer’s # 0.2 ml,

1.3 Fg4rtem

1.3.1 ietRmsg /ADNREEUS, & 12 /T 2 W8 R
FAXCE /N RN AR, 9T 6 ~ 8 /NSBB8 2P
RO, 1% Lennon 257 I BRI 40k , ¥ ZE B & AChR-
Ab A5 W7 3 2 75 A

1.3.2 ZG¥=ARae BRI B BRI R RE ARG, T i
FHH SERR R i B (B AE T 24, i 37,5 pe/ke) IEHE
ST, W 10 ~ 15 min J5 HAERIRA ToBe , R 45 7 F 4680 ( 1
TEFIFERIZE ), A 15 we/ke) LUK 4T HY 5% 2 5 39 f B AT i
FEAE R RIVE R o

1.3.3  [fi.iEH AChRAb (IgG) K-y A6 HH 48 h 5,
TR BRI I 43 B9 13, FH 4% ELISA 353900 %2 /) B i v
AChRAD Ji% % (nAChR $TJR 28 B R KB E B L) , L
mAb35 (5 mg/ml) {EH FHAEFRHE A , B AP XS RANZS 6 R
1.3.4 Foxp3* CD4 " CD25 * Treg 4il ity &5 1 M 2 48 h
J& /N REHEBEF AL SE B0 BRGUNE , FH 200 46 P97 12 1] 4
A N2 M B, 20 3 BT S Ve PBS Uk 3 i, SRS A 5 ml
LT A EFR S IRAE D S min, PBS JEARAIMR A 1 x 1074/ ml,
WAL, BN 20 wl 2E5hRic B4/ BT ( FITC-Foxp3 |
PE-CD25 PerCP-CD4) , - YE B Xt B8, 40 & L Uk iR [
J&,24 h P B 40X (FACS Caliber, BD 24 w] ) 5], Cell
Quest AR . 45 5 1) Foxp3 * CD4 * CD25 * Tregs ,CD4 *
CD25 T 4 5 CD4 * 4N 23 L o

1.3.5  JR4H ML B H Foxp3 mRNA & 5 46 ) HR4E Gene-
Bank 24t /N . FOXP3 mRNA F1Z: B3 [H B-actin £ 41, 2 AF
RT-FQ-PCR B+ W&3H5 4 ( B Invitrogen 28 74 5 o
FOXP3 5[ #1, I 1#: 5'-TCGCATGTTCGCCTACTTCAGAAAC-3';
F#:5'-TTGGCTCCTCTTCTGCGAAACTC-3', B-actin, | {if:5'-
GATTACTGCTCTGGCTCCTAGC-3"; i : 5'-GACTCATCGTACT-
CCTGCTTGC-3", 2 HR 4 i 2 W Hh & RNA, LUH b mRNA 24
BEMR G cDNA, I 24k il £ Fn i it o LA cDNA g #8EdR, fin A
FOXP3 5§, B-actin 5|47, | F§ CFX96™ Real-Time System Bio-Rad
A, ) T RT-FQ-PCR A, B4 345 A ArdEih . PCR
254294 °C 2 min, 94 °C .10 5,55 °C .10 5,39 MEH. K
TH B P A 4 B 00 5 3 R0 s I 3 AR 1 Y 2% 5, L FOXP3
mRNA Fl B-ACTIN mRNA [L{EAE R 1T FOXP3 mRNA ik
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1.3.6 IS4+ TL-2 TFN-y 7K Fik AR BRI/ B
I, B BULTE , FA AT M 0 ELISA B, %70 W [ b 5t
DU EAA A R R 7, P A i R0 UE I 5 A
1.4 it 5

Jr A TR O S BRI L & = s RoR, A SPSS 16.0
GETIRAEIEAT AT o AS TR R [A] o5 4 B d AR AR I FL R A
W R 7 22 00T, 2 AU ST AREAR ) B A ¢ R s, A R 1Y
AH SRR F B AR A BT o

2 HR

2.1 JERVEEAM T F TA

FEAR L AR A 2H /N FREUIUS 6 ~ 8 h I 43 s BRI PR AE
AR, BRI AR E B3>, B S WK R FO6EE 24 h BRI
BRE AN M A B %% M 5 RE LJE 7 (experimental auto-
immune myasthenia gravis, EAMG) ek . AN RENH G , 9% 3 B5% A~
R NS, XS FRAH IR B IS B AR, JE 1 A WL AR R
*,

IR AR Ak  BURHT 2 H/NERUA T = LR 25 7 RS
X(P>0.05) . BHURHEBIH/NRIK 2T REBEH, 7536,
48 h I 55T BRAH B 2w (P <0.01) , i3k 1,

F1 FHMNRIEREES Ringer’s /5 & iE S REH LR
(n=8, g, xxs)

215 0h 12 h 24 h 36 h 48 h
FERIZ] 12,40 £0.33  12.19+0.50 12.06+0.55 11.63 £0.71¢ 11.41 +0.70*
XFHAZH  12.45+0.38  12.47+0.39 12.53 £0.41 12.57 £0.40 12.67 +0.36

a:P<0.01, 5 xRk

2.2 $HhEFXE

TIHIZE 4% /N T EUBUS 12 ~24 b L B0 PRI, 208 M e
S LR ER BT 10 ~ 15 min J5 , HRERISA R IRFLEE 19 2k
£

2.3 4 AChRAb 7K-F a9 4am)

XF /B TP A AChRAD JKF-EFT ELISA 25 % AR, 468
TR 2F B S o T 0k IR, 0 IR 2L (AT IR /K - ) AChRAD 778, 45
R 2, Gt R, 2 H B Bz (P <0.01),

R2 HHE/NMRIMF AChRAb R IL-2 IFN-y BELE: (n=8, x +s)

215 AChRADb( pg/ml) 1L-2 (pg/ml) IFN-y( pg/ml)
AL 21.74 £6.97° 24.41 +13.83% 142.31 £6.05*
of B4 2.15+1.10 12.09 £2.96 109.36 +3. 64

a:P<0.01,b:P<0.05,5 s R4 rbix

2.4 TFoxp3*CD4 " CD25 " Treg m it 43 M &

2.4.1 2 4H/NERE4EMErp CD4* CD25* T 4} . Foxp3 * CD4*
CD25 " Tregs St L Ane 3 Fios , A AL AL /)N BB A0 At
CD4 " CD25 " T 4iifffd 5 CD4 " T 41 & AR X1 iR, 2 FH 5
PR (P <0.05) ; #1720 /N BB 40 M Foxp3 [ 14 41 Jifd

(Foxp3 " CD4* CD25 * Tregs ) i CD4 * CD25 * T 4l ity & 2 5 % 1
AL BEAR (P < 0.01),2 ZH /)N BRI 40 M o b CD4 ™
CD25 T 4l .Foxp3 * CD4* CD25 * Tregs (37 =X 20 Ji A8 46 0 4%
RILE1,

x3 HKANR CDI*CD25* T 4058 . Foxp3 * CD4 * CD25 * Tregs
MRS 2R Foxp3 mRNA f9Ri%k (n=8, x£s)

CD4 *CD25 *T Foxp3 *CD4 *

o , y
43 Yl (% ) CD25 *Tregs( % ) FoxpImRNA
AL 8.82 +0.75° 6.83 +1.18" 0.47 +0.302
X BEZH 9.89 +0.88 8.38 +0.76 1.53£1.19
a:P <0.05,b:P <0.01, k5 2+ B2 4k
10*
10°
=
[=H
v 10%
(o
s 1
10!
10
10 10" 10> 10° 10* 104~ 107107 5104
Foxp3 PC5 Foxp3 PC5

A AR 2 BoxdpgLn
1 B CD4* CD25 * T 4R Foxp3 * CD4* CD25 *
Tregs &8

2.4.2 Foxp3* CD4 " CD25 " Tregs i 5 CD4* CD25* T 41 i %%
AR IE 3BT FERIZH /N Foxp3 * CD4 ™ CD25 ™ T 41 Jfd ¥ i
ARAp 5 H CD4 " CD25 " T 4t i ik 52 IEAH C (r = 0. 864, P <
0.01), %f HE2H /)N B Foxp3 " CD4 " CD25 * Tregs %k it 25 1k 5 H:
CD4 " CD25 " T Ak B IR 2 IEAH G (r=0.977,P <0.01) ,
2.5 RT-FQ-PCR #: Foxp3 mRNA

FRIZE /N RV T Foxp3 mRNA B 55 7K - 0] IR 241
R 455 A0 25 /) BRI IE 200 JH v Foxp3 mRNA 3R 3k 5 2 (0. 47 =
0.30) , {/& T 1E % % B8 2H (1 Foxp3 mRNA Fik(1.53 £1.19)
(P<0.05), W3,
2.6 e IL-2 IFN-y ] &

RETZH /N B TL-2 (IFN-y 7K 3505 TR IR AL, 2 R A 4t
P (P <0.05), L2,

3 g

G M AN FEAENLIC T 89 45 AchRAb 4 &
AR o 5 DIAH O , MG 7 BRATL ) S 24 i 5% fih
JE 1 - LR SZ 1A% ( AchR ) 990, HE kAR 9 S H AR
THURETXF AchR B AR Y S L& S8 o I AFSRIA
N Tregs AMiI7E ATD w5 SCBEAE T, Foxp3 A5
H, Tregs AL, AR LAZERy A B S 52, J2 AID
PRI EENE

ABEFEE 3 ~ 4 ) CSTBL/6 MEME/N B, >R
FI mAb35 AT I i S 57, PTG, Bl R BE (L
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TCHI R 3 55 P ) | 24 B2 06 BH v | A A B A |
T8 AChRAD Jif FE T = UEBH @A il ) . FRAT RIS 2 30
REHIZH /N B4R g P CD4* CD25 * T 40 g $Ck: Foxp3 *
CD4 " CD25 " Tregs %15 5 1E & X M1 AH FL ¥ BE AL, %
B Foxp3 " CD4 " CD25 " Tregs 4fi s (1 45 & 5 % AL IR T
ML () G 358 Tiid 2 -7 , AS A 1 8 031 T 40 i 1 3% 1k
HILIE T/ N RAR AEE R TG ALY T B k4, =
55 AchR U8/ , 1 Rl 28 IR 42 3K Ak 1) 4% 36 B 1,
FOE L A T S, N AchR #4382 7T BE B HIL I
o : O Z 0 B KA A= 19 AchRAD Fl AchR
TP AR T Ach 1 AchR B 1E % 454 QT8
FHEERFH PTMG /N IL-2 TFN-y 7KF-31 75, JiE
B Thl 20l B0 ARG 58, E Mo 40 T 40 5
I 210 L, A7 W BZ IR AchR

FATHF 5T S B« 4570 21 /)N BRI 40 v Foxp3
mRNA FRAIL T 1E 5 0TI HA R 2 Ko X R 2 Foxp3
CD4*CD25 * Tregs 5 CD4* CD25 * T 4l Jfl 2% 5 %5 7] 11
IEASE, X BB PTMG /N EUA P Foxp3 mRNA ) B A%
FECT Tregs (Y820 Fl G 10 D) HE T B, 40 i fe g%
PV T Z AL BT, 3 T B 4G 4L, 51k
AchR 145453, {HA 3¢ Foxp3 7E MG i1 & i AL il K
L T e it 32 (ML B T AT A . SR
R A 5 : OFoxp3 FFNF T Tregs bk & M H:
SRV IIRE MRS . ST UESE Foxp3 JE K B A9 /1N
FUE7E Tregs 41 M %5 42t 4 sk /0 1 3 i o ol 2505
QTGF-B 15 'S Foxp3 1 F ik K Foxp3* CD4* CD25 "
Tregs (7% 4 , T AERF R S0 2 B A 4500 . &A1)
RTIAT S & Bl PTMG #571/N f TGF-B /K- T3
B2 Foxp3 FR3k, E AT T F B S it 52 1) F-
T80 ; @Foxp3 3 123 BH W7 2 Fi 40 i X 5 3% 3% T b 431
(R ST AL TR 7 NF-wB 536 AL 13 21400 1 A 107 40 e
PHF (41 IL-2 \IL4 i IFN-y) Fak 1R

IL-2 HAAEHE T B 403G 58 o fb Fn i NK 41
MR FEEVE T, 22 5 H g I 28 1 DG B R - L2
PR T A Tregs & G R AT AR, s5om o T
YA 3 W B IL-2 4 5 JF B0 3E Foxp3 © CD4* CD25°
Tregs, J& & i o 30 2800 1 T 40 g = Ak TL-21
IFN-y 2 B35 B 40 e i 4 i Y 7, BE EL R
#E AChRAD fy A= 5, I 98 45 HAth 48 L P54 TL4 /) 2%
iK1 H R EBFR IR B TFN-y 38 °] DA X iz sl 2 A 1
PRV SPEISE , AT RS 3 MG Ay Bl

Bz, FATT AR5 R BT PTMG /)y B 40 i v
Foxp3 mRNA FiKREAL, 5304 RALIAR T Tregs 4 ik

A FFAHE TL-2  TFN-y 7K P38 5, DA 7 2 A 322 410 i) Ty
RERRAC, B B ROV M T s 1 £, 530 AchR (145
13,35 K /IR MG 7= 30 B AF 9 445 1 2% I 3 ot
YRR 1 1) Foxp3 * CD4 * CD25 * Tregs 1] L) 1) #il
TR /NI &, T £ JEpE CD4 " CD25 * Treg i ]
PLHAIRIT B A B g g R RS R 45
AID, $&7 Tregs 4 jd ELAT 2L 19RYT AID (RE T .
WG b FE AR R Bl MG B3 Foxp3 BEPH (1) 3KA fE
71, 3 AR Tregs 21 /K-, BEAIK TL-2 (IFN-y 1)
IR, 45 Tregs 41 M S e I D GE , AT K Tl Fi e
J7 MG J&— R A E A 5 AR A 7 T % o

S E Lk
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