19100000114003

F36E HSH
2019 4£ 10 A

S sh
LABORATORY ANIMAL SCIENCE

13 X1)iZ ]z .fbd

Vol. 36 No. 5
October 2019

@0\000\@

§FARME S

& D

MuSK EfEALT /1 /N RAR BB 3L
NEE £ B

(P E BB R RN BE B (6T, %8I 518000)

WE:BH AL NP R 2 A B S R WL A (MuSK-Ab) BHA% 9 54 LJE J7 /s UL AL
JEREAR SR LJAS  BEPL S R SERLEE 1 RAE 4 B (P S BRI JE B ) i

£ C57BL/6 /NEL(40 H)

Fik 6~8 JE

VE SR BE PR (R AL 50 wL, F 12, Spg RIURMK, CFA 52 &% AL H) 5 A5 30 & 50 KRR AE ik 4 7
(5 25 BAN AN JE 8 ) 23 5 3 S S B, 28 70 KR B R X A i o AT . R BRI & 50% . T

HIa/ARTR2803 1,3005 1,400 1 Ko &

iE JILTE T 539 1Y TR A 52

3% SR AR < UL PR A S 1 5 A R TR T T A 5 A 5 SR T LR

NEHS:

FESHES: R-332 XEkFRIZED: A
DOI:10.3969/].issn.1006-6179.2019.05.012

FREALTC )1 (MG) &2 —Fppp e LR H23k 19 A &
G PETE SN, FLAE 1973 AR7E MG (5 5 L& I 41
R 3Z AR BiAR (AchR-Ab) , 2001 4E7E MG i 3% A
MR T —RE i B, WL e 5 P 52 4R 1 20 R UK
figpr & ( MuSK-Ab ), & Mt JH 5% 52 /& ( AchR ) Al
MuSK i 4 B 1) MG 2 B A5 il 57 G 2 25 4 45 1%
By o 5 Al 2 LA 2 3k T BE BRI AL A
A, 2 R 26 B 5 36 7 22 B4R KM, e in MuSK
MG 25 5 BT 3 g WL 7D 3% L TG I 69 4 AiF 44 I
IRFBL, B 22 1 (ILTC 77 76 G2 FRT W vy, K B0 i s %
F o FER MY Wt 2, MuSK BB 185 AchR R4k,
LA MuSK BE4E+5 AchR 19 1F % 25 [6) 45 #9, DT 4
B foh o e, B AP RGE AchR o 4 FH ¥ 19 4,
MuSK HiiR B 5 38% ~47% 247 , M 25 F i A MG
AT 10% 447 . MuSK-MG i35 Jg B3 A= 2 W,
Ik B9 2 DL, T EL AR U0 B R S5 MuSK it A4k I 7
FEAAS , B LB B 0 B X MuSK 28 3897 8508 2, #)
MuSK-Ab /s FUREBUAT ) TiZ B a5t
1 #R5F=E
1.1 ##
1.1.1 S8 3h%).6~8 J& B M C57BL/6 /NEL, T

Y %5 H#:2019-04-30
CEETB YT A0 Er 37 308 P Bl (No.SZBC2017018)

il % MuSK-Ab /N RS 35 45 )5 95 AT A7, A7 Bl % 5

1006-6179(2019) 05-0066-03

FAE R B RS s o, A 7 B Sl = kR
S Eh Y PG 4 TIES SCXK (%6)2017-0012,
1.1.2 55 . MuSK-3f [ 44 55 ( Difco, Detroit, MI,
USA), EUEJK,CFA 52437 AL .
1.2 Ak
1.2.1 MuSK /] Bk 1 41 4%

WM CSTBL/6 /N L 40 KL, 43 Jli 52 56 21 A X #]
Y1, B4 20 FUNEL . 3E A 1B 5 35 1 S A DA bk
B25 2 YOM/NREFAT s, B 1 IREEEA 20 Hh
SRR FH 30ng 9 MuSK-dfs (G A4 1) 4 93 , %t IR 40
20 HUNEUXUH CFA fags . 28 d Je iff 4755 2 I G
SEH A 25T MuSK-5 A I, X HR4H 45 745 i PBS,
TN SR RS AT, IR 1 RAE 4 AN E
P LT BAV AN JE 58 ) 43 ) 3 B 938 Bt i (B A 3B A7
50 wL, ¥ 12, 5ug R IK, CFA 58 4 3% [RAE ) 5 1
BEES 30 2 50 KRR TE L 4 A0 8 (P H 5 B
JEHB) 43 i B G P (B A E AL 50 pL, &
12. 5ug FURJK, CFA R K Akm) > BRI
R SR SIS 2 R S s SR AT A R
TR, AR DU I PR VY 43 FLAR 0T 4, 55 70 R 5 B R T
b RUI VR i

EEB N XEIE (1979—) F WL, R A WF R 7 1 - A e B2 IR, 2N A%, E-mail: wwwipad@ sina.com
BEMEE D B 1982—) &, Bl R B4, WF R T7 1 Sl O, O HR T A12TR . E-mail : 11261155@ qq.com



19100000114003 13 X121z .fbd
45 X7 7 45 - MuSK FAE LG 7 /1 R A f) 8 57 - 67 -
12,2l RS A« i PRAG £ 2 S/ BRE T 5 1

B3 min, WAL/ AR HOIR S A TCRE 55, K,
RITE S s O, 1O BT, A TC e S 5, LUE 5 R
Jo T BLEAT X R XN B T T B AR HEEATIE 4y o

(1) 4% [ bR HAE LTE I3 /05 BRI DR DF 23 s o 2 47
PF 43 (Clinical scores) ™+ ¥ 4 #E A7 4 ol B4, L
& Jm A R ATUN B R B,/ BT 6 )8 M A% i,
PR B, i #5220 W, AR R/ NRLE AT
I AT )

1)0 73 BRI G 8 1E %, B A /e 55 500 57 19308
B0 TERRUERRIRS , & BURLT LU IE 3 15 00 T A K&
BR , 855075 H Ol 5 GO 57 R 55 1 3 4%

2) 1 4 HBRRHTTE B IE (B AR AR E IR O 3R
JG L, B M ENASY, T WA L, AN REHR Sk, 46— M,
TGSV, SR R B AE TAE G b (A
/NT 60 s) o /N Bk Bk A SRS, R S A
T A B W T T B A b

3)2 43, MR /0N BRI S TS sh kb R R
Al ki AR TAEG b, 40— H], H R
BB K e AR KR FE b IR 528 I 4R 3l F R AR
BB E/NT 30 s) .

4)3 43, /BRI AR R 55, K e, 1K 5T 1 B
R RE. AR 3 23 1/ B B K e B, 1K BT
R 15% (B4 H=0) .

5)4 7y, /NRSETS

(2) 9Ty 6 0 8 2 1

1) 9 713855 ( Grip strength)

BICVNA R E, 2/ BUS S I, T T 4 8 M)
&, 22 B 4 PO A% I, 6 2 BB RS, B 42 20 IR
EwAR

— iy [&] 7 FEPL 7 A b, I ) S ABORC T 3 A% O
PAE /N BRI Lh /N BRI 0 1 % 04 17 s, FH 0 2/
R R T, /N BT B R AT 00 g e s B Ot B
PR LT N IE WA

2) #5858 ( Inverted screen test)

B8 30 2 ok VP A D AL g g ik
2o /N TBCLE T WA 18 O 5 ST RIVE % 2 8] 37 7
B RE M PR R AR AR )7 50 em, G2 /N EUE R
R R (], W% iF 8] B 5 7E 300 s,

L3 Sitow

fii F SPSS19. 0 #K 4 #E47 Se 1t 43 #1, MuSK-MG
NGB T R R OT R, BL P<0.05 R4ttt
FHEL,

2 R

PEREERILE 10 =1 SR s s, i
BRI R 50% 53 73 A 4 53 1) /N BRI 38 56 0 i 8
I EEGR A AT N — 2y, W 1
2 43 R E BRI, W # K 50% , P =0. 00026, i,
1.

x1 &R
Table 1 Mouse clinical score results
I PR 53 53 B U
0 5
1 1
2 3
3 5
4 1

3 itie

AchR [ B i1k F ZAE IR E 1 G (Ig6)
IgG1 Fl 1gG3 W RS | B 3 BH KT 32 (R Dy BB, M HE 22
T, MuSK T4 3= 22 TG4, AN & A, 1 2 4 il
MuSK 7EZHi% S AchR B IE % B4ED . A&
AL RSP ) e A B 9 I A R AT A AchR >
s AMA UL AL ZE MuSK FHAE B MG H, MuSK-Abs
FOF M O 2 1 B Atk 1gG Y R B 5L 56 sh )
FARFIESE Y S 5 IE R X BB A H, MuSK-Ab [
MG B FFHBIE T 4 (Th) Th 1 A1 Th17 7K F- 58
1M B10 A A 43 Lb ik, i T B 4l 10 J2 5o i
% 115 58 TS TR B JE R X se g5 SR 5 Thl / Thl7
I RE RN A B bR AR R, 2
MuSK-MG i FZHLH

MuSK-MG 14 /)5 B  vh f 30 0F 5% 445 SR ¢ B, ik
B BN T 20 AchR Bk T 3, 4- A S nE
WS TR WL s

C57BL/6. AJ Fl bm12 /N BUA 5 3 #5, B 2
BALB/c R 4 FI ok f MuSK /)N R . A/WySnJ,
A/J, DBA/2, FVB/N /NGB E A N & BN R, B
PRI EA T A 200 309 W I sl 4y, I By 1k R i B
(R 5 o 7 FERR IR YT 1 LR IT 4R 009t Bl e g 1 i
i Hp A ORI LR AT AR R 5 R 55 A0 I LA fik 3
WABEAENG . ES R K (4 2=
11 JE) o A FIXBBESE 658 2 IR e e Fh 2Z T, vl
DA 32 ORI AT R AT, B 5 2 W o P8 4 ol i



19100000114003

- 68 -

S U SR

13 X1)iZ ]z .fbd

36 &

BT Ak H A A . T2 RO — A BT R 93 Bl

275-291.

VL — A~ A5 B 1 12 /NI B0 O/ 0 1 % 7 [ 4] SabreL, Evoli A, Punga A R. Cognitive dysfunction in mice with
_ e e passively induced MuSK antibody seropositive myasthenia gravis
fiig[ SE o ETJ‘ g J& 1, = ﬁ} IEé L tF 10 }?\ @J D tF [J]. Journal of the neurological sciences, 2019, 399(4)15-21.
° [ 5] Ghazanfari N, Linsao E L, Trajanovska S, et al. Forced
AW 5 42 B8 [ 40 SCHR ) £ MuSK-MG (1% /)N FRUAR cxprossion of muscle specific kinase slows postsynaptic
R R Y R SR (P2 e R S acetylcholine receptor loss in a mouse model of MuSK myasthenia
Ej‘?i‘ 3 ﬁ}” ?Eﬁﬂﬂ%ﬁ%ﬁﬂ@i&—iﬁﬁ% ) gravis [ J]. Physiological reports, 2015, 3(12) . 26-32.
[ 6] Jordan A, Freimer M. Recent advances in understanding and
managing myasthenia gravis [ J]. F1000Research, 2018, 7(2) :
% # Xk 75-21.
[ 7] Ben Younes T, Benrhouma H, Klaa H, et al. Muscle-Specific
[ 1] Morren J, Li Y. Myasthenia gravis with muscle-specific tyrosine Kinase Autoimmune Myasthenia Gravis: Report of a Pediatric
kinase antibodies: A narrative review [ J]. Muscle & nerve, Case and Literature Review [ J]. Neuropediatrics, 2018, 6(8) :
2018, 58(3) . 344-358. 23-35.
[ 2] Phillips W D, Christadoss P, Losen M, et al. Guidelines for pre- [ 8] Gilhus N E, Verschuuren J J. Myasthenia gravis: subgroup
clinical animal and cellular models of MuSK-myasthenia gravis classification and therapeutic strategies [ J ]. The Lancet
[J]. Experimental neurology, 2015, 270(5) :29-40. Neurology, 2015, 14(10) ;: 1023-1036.
[3] Ruff R L, Lisak R P. Nature and Action of Antibodies in [9] jaiksl, Zemes, ol ar, 25, BB 3085 5 4 50 1 35 it 0 ke 2 Al

Myasthenia Gravis [ J ]. Neurologic clinics, 2018, 36 (2):

EHITT]. LB RL£,2010,27(4) :49-54.

Establishment of a Standardized MuSK Myasthenia Gravis Mouse Model

LIU Chanchan, LI Ting

(Shenzhen Hospital( Guang ming) , University of Chinese Academy of Sciences, Shenzhen 518000, Chin)
Abstract: Objective  To Model a muscle-specific receptor tyrosine kinase antibody ( MuSK-Ab )-positive
myasthenia gravis mouse model according to international standardization tablets. Method Female C57BL/6 mice
(40 mice) aged 6 -8 weeks were conditioned for 1 week and randomly modeled. On the first day of modeling,
immunization antigens were injected at four locations ( two hind legs and two shoulders) (50 wL per site,
containing 12. 5g of mouse peptide, CFA complete Freund’ s adjuvant); modeling days 30 and 50 Immune
antigens were injected at four locations (two hind legs and two shoulders) and the onset was scored daily after day
70. Result The model success rate is 50%. The score is 1 point for 1 mouse, 2 points for 3, 3 points for 5, 4 for
1. Conclusion The preparation of the MuSK-Ab mouse model according to international standardization is helpful
for in-depth study of myasthenia gravis..
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