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BE BN KT EA R T HEN Z Rl E & 2% R ERME S (EAMG) KA B i) 569 %05 b, Fik i i Ra97-116 AkE
Fo 74 KAE R S 9%, R 30 R Lewis K KA EAMG #£7!  4% EAMG K XS AR AN F B P SH F4
Forabzhon, f40 6 R, #t—F IR K KR E RN FRIEIR, 0] fo & B2 % Ak H 4k (AChR-Ab) 45 A 4142 CD19 Fo
CD27 #4%& & &k B #k & 2m it 4] # B F (BAFF) B @ fe 4 1L B -F CXC Betk 13(CXCL13),C-X-C AL B -F %4k 5 B (CXCRS5)
mRNA %k, ZR. B4 557 )ERARETBER P& H F 85tk 2h 20 5 AR A Ak T35 hm (P<0.05), 16 KRR IFEH 3
FTH(P<0.05). 2454575, SRR MM, KA T BRI, T S 7 F4H0F P AChR-Ab 4% 3 BAK(P<0.05), KA H
B HAFHMIEA LR CD27 & G £k CDI19 % & #.ik #= BAFF mRNA # ik A& (P<0.05), B A s Bk & 7 3 20 09 I 40 27
CXCLI13 #= CXCRS mRNA # ix B4 (P<<0.05), A ¥ A B P SH FHEMEHLE CDI F G kK MmihaT k(p<
0.05), Z5i8: ¥ AN Bkidd 5% EAMG X & CDI19 #= CD27 % & .BAFF CXCLI13 #» CXCR5 mRNA #) £.i& , %, B tajiLeg
AL s dpk) B 4m e F A AChR-Ab, i3,V 5T CEEIZ AR 2 AR 69 3 3% 42 EAMG K R Ak &3 | s R R K45 8] % &

REE: KA FHH A, R O & B EREMA D ; 9% ;B me
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ABSTRACT Objective: To explore the immune mechanism of Qishendihuang granule on B cell-mediated of experimental autoim-
mune myasthenia gravis (EAMG) rats. Methods: By immunizing with Ra97-116 peptide and complete Freund's adjuvant, 30 Lewis rats
were successfully constructed EAMG model. EAMG rats were randomly divided into model group, Qishendihuang granule low, medium
and high dose groups and positive drug group, 6 rats in each group. The weight and clinical symptoms of the rats were further observed,
and the serum acetylcholine receptor antibody (AChR-Ab) content, the protein expression of CD19 and CD27 in the spleen and the ex-
pression of B lymphocyte stimulating factor (BAFF), B cell chemokine CXC ligand 13 (CXCL13) and C-X-C chemokine receptor type 5
(CXCR5) mRNA were detected. Results: After administration of drug treatment, the weight of low, medium and high dose groups and
positive drug group of Qishendihuang granule increased compared with that in the model group(P<0.05), and the clinical symptom scores
all decreased (P<0.05). After administration of drug treatment, compared with the model group, the serum AChR-Ab content of the
Qishendihuang granule low, medium and high dose groups all decreased (P<<0.05), and the expression of CD27 protein, CD19 protein
and BAFF mRNA in the spleen of Qishendihuang granule medium and high dose groups decreased (P<<0.05), and the expression of CX-
CL13 and CXCRS mRNA in the spleen of Qishendihuang granule high dose group decreased (P<<0.05), moreover, the expression of
CD19 protein in spleen tissues of Qishendihuang granule medium and high dose groups decreased compared with that of positive drug
group (P<<0.05). Conclusions: Qishendihuang granule can reduce the expression of D19 and CD27, BAFF, CXCL13 and CXCRS in
EAMG rats, reduce the differentiation and proliferation of B cells, inhibit the production of AChR-Ab by B cells, reduce the damage to
acetylcholine receptor, and increase the weight of EAMG rats, and improve the clinical symptoms.
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FAEALIG T (MG)J2—Fi A S LB (R sl 2 LA
T A 5 fh Je ML ) D REAH OG0 14545 T S BCE LR Y
H B R EpRt. HETA & MG [GT7 oge— T s, 2ty
PRI LAEIRER O 3 BRI I RIVE I 2 T e e
JRBRIERT, R BE2EA ) MG R 2L B B A R
SUIBABA = B E FF MR, BRI R " EAELIC )
X4, PRI R IE R, VA A . (B N 28 ) e TRt
WG, 2N IR EH B " RS VAT 2 LUk £ I Ol
FARIEANHIRY " A IR MG PR, Iz N R
A0 AT I AN 1 SRR A LS B kL,
T S IR CHIH e BB THRR BREE (124 1
HOR B R MIAC T OH R ] AR BN, R
g AMEE " 23 B AMIBOA N R R 2R A B SR Y
BORNE, TR S SN A 45 E BRI, ABESE A5
M H B etk FAENLIE F) (EAMG) K UM AFFE 42, i 1 Wi
AT il RAEIR , 4G I FC A ) 1 37 Hh 2 T AR R A2 A A
(AChR-Ab) & Fil B 41 Ji S5 AH O 8 H R IA K, W12 4 7R
KSR ST MG 1) pe L .

I R 5 E

1.1 ##4

1.1.1 5% 45 2 SPF S fd Ml Lewis KL, B
6-8 JE, 1Kk 160-180 g, 137 T HMAFIRA Y S48 o0
SPF B gn s . b 4l A e se g sh Y H ARG R Fl 4
HE, 1 AIFS : SCXK(5)2016-0006,,

112 A 5iRA SR PR h K b B 2 R4 R s
o S ZG A5 P L 22 S R BRI R IR IR e A (R K 2
2l A A BRA ], EI257ET: H12020689, #i4% 5 mg), KERK
Ji B AChRa W % 97-116 fik Bt (R a97-116)DGDFAIVK-
FTKVLLDY TGHI( J5 M s M AE R A IR AT , 58 AR ISk
5 (complete freund's adjuvant,CFA) ( 3% [# Sigma-Aldrich 2%
#]),H37RA F¥( Z[H Difco Bacto 23] ), AChR-Ab ELISA i
£ (Y& E Abbexa Ltd 23] ), CD19 Hifk (F[E Abcam AH]),
CD27 #ifk (25 Novus Biologicals /A ] ), B-actin Fiif& (SEH
CST A+ ), PCR Fuik[4: T A T8 (L) By A FRA 1,
PBS (4 /RAE YR A BR AT ).

1.2 Fik

1.2.1 EAMG #8Ig5 EAMG KRS LiN 4 19f)
Baggi F %5 U A7 ST, CFA ZLRIFEAMRA) 200 pL (&
AChRa97-116 ZJik 50 pg H37RA TH# 1 mg), 45 0d HikHK
PET ST R BSOS R S W, 44390 % R A 7
14548 CFA 5 PBSIR-GFL7; 4 30 d A1 45 d AT hIsR e,
DI R s A3 i v 4 TFA 2LA) 200 pL % AChRa97-116 £
Ik 50 g, eI IR S IFA 5 PBS IR G35

122 SAERETE 45 L RRBEHLEE 6 HAERERIXT -
2, F4x 39 Wb, LU = AN R B 2 W 3 EAMG #5
RIS 0 IR TR0 IGIRIERITA>1 4850 KRS
JEl Mm% AChR-Ab & @ Fh, S IRA WA Sl %57

WRRPENS T d HATITAL, #edt 30 HREAFS EAMG R
HE, BEMLAT AR ZE S b ORI v s 30 2 TR P 24
(BERRIRJEAS )45 6 H o B E 2045245 30d, ) S
SRR P SR A | B2 A EE S M R TR 3.87 g/(kg-d).,
7.74 g/(kg-d)F0 11.7 g/(kg-d) BRIk JE WA A 5.4 mg/(kg-d)E
B BRIZE SAAFI R R 20 mL/kg A FERKE S |

123 ERARE  THLHITI0d) /Y75 104,204,304,
40d.50d.60d.70 d J5 A7 EE I A ARRER PN o I ARIE
R AKYE Lennon I FRAE IR 2 G 0L AR EQD R - o) 55 X
GO MITIER 0 9 5y o5, ih sl I 77 sk ek 55
19 EAENA, BT, JT 7, BTACES i , TR 0 sl nd 75 B 5 06
S8 2 G o e B E I LA R R, WSE skt T O 3
o WIS FARILN 0.1.2.3 53

1.2.4 EEEX GG W MHXIE (ELISA) # Ml fliF AChR-Ab & 2
SRR 7 d R FEERER KON, vA YT 45 AR IE 35 B Bk EUm
eI, B & 3000 r/min, 4 C R B0 10 ming, B E R, Kl
AChR-Ab %3, BRAE/™#8He IR & U 5 17

1.2.5 $RYZ ENTF 3% (Western blot) 46 il B2 A 647 CD19 #1 CD27
BEAFRIE CHICH AT SRS A RIPA 24, UK
%% 40 min, 12000 r/min, 4 C F&.0» 10 min, KL |34 ,BCA
RONEE MR, WA ik B R AH W], SDS-PAGE BE I HL
KArES, #5590 min, A 1 h,4 ‘CFIERE CD19.CD27 FI
B-actin HLiAIT R, TBST P, I & 1L 2P —Hi 1 h, TBST ¥k
JEE, A ECL Ak & Sk i BB e

1.2.6 RT-PCR & MEREFRIE P53 G, Trizol $2HL
HELE RNA, 54 TAEY TR A BRA R A K,
U321, [ 451 95 °C,10 min; 95 °C, 15 5;60 C,30 s;40 MM
o SR 2 Oy B kAN R (BAFF ) \B 41l
#LHEF CXC fiefk 13 (CXCL13) .C-X-C #afb A F32 4k 5 #
(CXCR5 )mRNA FHX} ik K,

x 1 BNERESIHFT

Table 1 Primer sequence of detection gene

Primer name  Direction Primer sequence( 5'-3")
F TTCCATGGCTTCTCAGCTTT
BAFF
R GGAATTGTTGGGCAGTGTTT
F TGAGGCTCAGCACAGCAA
CXCL13
R ATGGGCTTCCAGAATACCG
F ATGGCCTTAATGTGCCTGTC
CXCR5
R CTTCTGGAACTTGCCCTCAG
F AACTTTGGCATTGTGGAAGG
Gapdh
R ACACATTGGGGGTAGGAACA

1.3 it

J5 Ff| GraPh PadPrism 5.0 #R {4 TE T 53T o AAEE LI RAE
RIES ST R TR 2R AT A ES AR xt s Fm, 2k
R, P<0.05 bR BA5 ¥R,

2 R
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2.1 BEAKREELR 5, S ORI P T 7R R P 24 4 S A TR 2 A LA
AR EE 30d.40d.50d.60 d.70 d J5, BRI KER  EHAN(P<0.05), W3 2, RIS FUR S EEIRIE JEFA
AR T B AR (P<<0.05); 45 243A7755 50d.60d.70d  S4mTBiniAE .,

R2 BHRREEEW (2 5, 8)
Table 2 Weight change of rats in each group(x s, g)

Groups n 0d 10d 20d 30d 40 d 50d 60d 70d
Control 6 173.6£ 2.1 1984+ 7.6 2152+ 62 2246+ 6.1 2294+ 45 240.0+ 9.0 2428+ 65 251.8% 6.8
Model 6 174.1£ 39 1954+ 6.8  207.8% 9.9 2064+ 10.9* 192.5+ 10.2* 181.0+ 9.6* 176.1 9.8  169.5+ 8.2°
QSDH-L 6 17524 3.6 1774 7.3% 193.0+ 6.1% 1934+ 8.8° 1892+ 93* 206.8+ 9.9% 217.2+ 10.1* 2252+ 11.3%
QSDH-M 6 175.04¢ 3.2 1788+ 5.8° 1932+ 54% 1984+ 6.7° 1922+ 6.7° 209.6+ 92% 219.6+ 9.5° 2294+ 10.9%
QSDH-H 6 172.0 6.7 1812+ 8.1% 191.8+ 8.4% 197.0+ 9.3* 1902+ 82 206.8+ 7.9 221.8+ 8.6 238.8+ 7.9%
Prednisone 6 1728+ 41  177.0 9.6® 19422 2042 1980 2lase 2228+ 84% 230.6% 9.2®
10.6® 11.3a 11.4a 10.3®

Note: compared with the control group, *P<<0.05; compared with the model group, °P<<0.05.

2.2 ZFERKXRIGERERTES LB JRYTE 50 d .60 d.70 d J5 , TES M T8 ORI . | S 50 2 FIBH
BZ53RYTH5 0d.10d,20d,30d.40d,50d.60d.70 d J5,  PEZGAH SHRIHA L, G REERIES TR (P<0.05), L3 3,
SRR AR, BRI PRAE IR FE T (P<0.05) ;48425 KA S B UM S BERR IR JE M 1 mT sleati i R R

® 3 SEKXRIGRIERITESD LB (2t 5,93)

Table 3 Clinical scores of rats in each group(x% s, scores )

Groups n 0d 10d 20d 30d 40d 50d 60d 70d
Control 6 0 0 0 0 0 0 0 0

Model 6 0 1.20+ 0.27* 1.60% 0.42° 1.60+ 0.22* 1.90+ 0.22* 2.20+ 0.27* 1.90+ 0.42* 2.20+ 0.45*
QSDH-L 6 0 1.20+ 0.45* 1.50% 0.35* 1.40% 0.24* 1.70+ 0.45* 1.70+ 0.27* 1.20% 0.27* 0.90% 0.65*
QSDH-M 6 0 130+ 0.27* 1.60% 0.22* 1.40% 0.22* 1.70+ 0.27* 1.60+ 0.22® 1.20% 0.27" 0.60+ 0.22®
QSDH-H 6 0 0.90+ 0.22* 1.30+ 0.27* 1.40% 0.23* 1.70+ 0.27* 1.50+ 0.30® 0.90+ 0.22® 0.70+ 0.27*
Prednisone 6 0 1.10£ 0.55* 1.60+ 0.22* 1.50+ 0.20* 1.50% 0.30® 1.40+ 0.42* 1.10+ 0.42®* 0.80% 0.45®

Note: compared with the control group, *P<<0.05; compared with the model group, °P<<0.05.

2.3 FAKRIME AChR-Ab S EHILLE 1% AChR-Ab & & & T BRZL(P<0.05 ), B2 v ok 2%
IRITHIRI, BORMAIRRUM T AChR-Ab M B T AT SEAAALL, 1Mys AChR-Ab & i [T
FIXIRLL(P<0.05), 4 1-A Bs . I F S5 a8 B (P<0.05),40& 1-B fx.
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Fig.l Serum AchR-Ab content of rats in each group
Note: [ : Control, IT: Model, 1: Control, 2: Model, 3: QSDH-L, 4: QSDH-M, 5: QSDH-H, 6: Prednisone.compared with the control group, *P<<0.05;
compared with the model group, "P<<0.05.
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24 ZAKFEIEAEAL CD19 f1 CD27 EHRIEKFLLE
SRt AR, R K FIRIEZH 2 CD19 #il CD27
B EFR R BEFE (P<0.05); SHIBILAR G, 155 1 & 5

b R AT BE PR 25 4 I ZH 40 CD19 ,.CD27 Rk K
SRR (P<<0.05), H.TE 2 b # J0R: b | g 79 58 2 9L ) 26 21
CD19 R /K T PP 2540 (P<0.05), ILE 2A B .C.
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Fig.2 Expression of CD19 and CD27 in spleen of rats in each group
Note: 1: Control, 2: Model, 3: QSDH-L, 4: QSDH-M, 5: QSDH-H, 6: Prednisone.compared with the control group, *P<<0.05; compared with the model

group, °P<<0.05; compared with the prednisone group, °P<<0.05.

2.5 &AKXRMEATLAL BAFF,CXCL13 #1 CXCRS mRNA i
PE&:

SIS IR, SR BRA AR He, ABE R 4 0 2 2T
BAFF ,CXCL13 il CXCR5 mRNA % ik /K 3 7H5 (P<0.05);

SRR AR L, B B ORI 2 R B 24 A MG 2
41 BAFF mRNA 257K F#A% (P<<0.05) , 165 i i A 25 571
B2 A BHE 25 410 E 4140 CXCL13 H1 CXCR5 mRNA ik 7k
SEIIRER(P<<0.05), ILE 3A B .C.

240 BAFF mRNA A 200 a  CXCL13 mRNA B 125 CXCR5 mRNA C
a
200 = 160 = 100
< ° °
T 160 o o b
o 5 120 S 7 “
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w b E 80 & 50
80 o
3 g 5
v
i U 4 25
o o ('] =
1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6

& 3 &4HKFAEAE BAFF,CXCL13 #1 CXCRS mRNA B3R %K
Fig.3 Expression levels of BAFF, CXCL13 and CXCRS mRNA in spleen of rats in each group
Note: 1: Control, 2: Model, 3: QSDH-L, 4: QSDH-M, 5: QSDH-H, 6: Prednisone.compared with the control group, *P<<0.05; compared with the model
group, "P<<0.05.

3 Pt

MG fsitk 25 2 1 X R 2 I IR B 2 14k (AChR) [ty
BORHUR T A S, G300 20 UL B2 S (NMUI) % il 5 24 4] AChR
ST RO, ARBRFE SR % IRLLAR H , BURIZE KR
I3 AChR-Ab & W] 5 THE5 , I PR e Ml , i PR
WA AFEI, BEIIASLER 1) AChRa97-116 kB AEAS
WMG 9P , SRR P e B2, IR F 2 EAMG
KUY G255 M U A% 9] 2 T BV 28 4K B
7% AChR-Ab A i IREAR,  ELEE S i 3 0RL 45 ) b LG TP
VEZGL, R o222 5 . M5 i 25 00K AN R T JE S
Fr AT A AChR-Ab £ 5, 25 fi% MG 4R, HA AT MG )
A

B R T 20 e ERS R AT S [ MG 1 %05, T 4R
AL RMA A S FSOR RES P4 AChR HUIRIY B 41, %
PR NMJ by AChR. BT B A5, B AN 2
AT S A R . CD19 HELAE B 4N kR T
GRERREE [ 1g FHEISY, CD19 3@ 3 P45 AL HL BRI B 4
i B R BEBR AR 1 5 10 B I I 403 1 Sk 7 A Akt s
AU, RS AR G TR B BRI CD19 2 117

kB ETHE 2R EAMG KUK GBe N2 R AT . R 7R 25 2Y
Ji , EES B OB IF S5 N e D S TSR IR Je M o W hh
T B 400 42 B 40 AN Breg Al dF AL & B
Uik % B i AR IR A R TR AR, 012 B 4975 51
AR R KR 1 S > — 22, 31 JLAR, CD27 BV
b MG I PRAIFFE 09 02 B 40 A B AR S 0, A5
R TR X IR 2, BRI 2 CD27 2B A K kW] B TH s (P<
0.001), 23497 , &S M B 0k i 755 70 ek 4 R BH 44 2 4 R
4141 CD19 ,CD27 £ 43 1k /K34 8 3 A, Ui 52 b B
REABEIRIL JCA S5 T e,

B 21 i35 Ak IR BAFF J& 9875 5% s Y TNF %
BLOL, REAEIE B 2 LA FHRLAR, 2 B 4 A= A7 i b it 1 P
T2, BAFF /K55 IS0 B 400 [ B HuiAh =L, Wik &
PRL, H 5T R I, BAFF X RGPED B MG SR
9 THREE RIS H B R Pepais i A a HIE M, S5k
FXT HEZH A HE , A 2H BB E BAFF mRNA 3k B B T+, 37
UG SRR | R S 4L RN B4 25 41 BAFF mRNA
FERAKT BRI AR, /R B S W B ORI ) BAFF )35
ik, 25T R, CXCL13 B—F#afb N T, TEFKA TR
GO LA LY, TR EL A . DGR . R T A DGR L 4 21,
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CXCL13 Xf B 4fiffa Fl—/NEf7r CDA T 4l . IRk L A% 5 A
SAEHLA R EAER P EAHUERY] CXCLI3 25T
MG (& AR, T AT RESZIA MG Bl RAEIR™ CXCL13 H—
AR AZ A CXCRS, —F A EAR T 4k B itk 40 1T
FEFIERAE el B bk 20 M0 o0 3% 4 A A T A= ARR . ASHF
GO, SRR B L , B2 R 2 20 CXCLI3 1 CXCRS
mRNA LRIV, 45 251007 5, BoS B B0k g 771 £ 2
ISP 44 245 2 LI 2H 20 CXCL13 I CXCRS mRNA 2 357K - Y[
i, UEHTEESH BRI AR K JEFA R 0S5 T iy, %
fik CXCL13 F1 CXCRS {33k, /b B 4ifig 731k 82> B 4 fi
43l AChR-Ab,

i Bk, K-S M BURGE iR 0 B A0 AR G 1
CD19.ic1Z B 41 g CD27.B 4% L[5 7~ BAFF B 4 g #a 1k
[H7 CXCLI13 1% A& CXCRS B3k, i/l B 4 il ) 18
3L, B AChR-Ab J3ilb i, 3/ Xt AChR il NMJ (48 3, i
¥ EAMG KB MG BAEIR , X MG ARG VEH] o ABIFSE AR
FESHEPRNGT MG /Y B 4 e/ S LT A BT 2 At
THRPEEUESE
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