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1. TR PR 2 RE A — BB R BE . TR 2 BN T A /K X NS 195, 4500005 2. T g v I 24 K45 — IR R B 3. KB K 2%
] p R 2 Bk g e

[(BE] B MBI Taie (Th) FAAFETEM (Treg) %JEsh A AR ITEMANE A F BT ERINL
AT ReAE AAALE] . ik B 104 RSEME CSTBL/6) D AL AR xR (12%) 5S8R (92 %), A
A2 FOR T RS ROR M LB AR 2 AR (AChR) - T35 97-116 Ak B, BRBR % ik (PBS) . % K T A 45 A
(CFA) oMoy oz LA & FhW e & LaEBEREMNLA (EAMG) D RAEA , 28R 69 65 2
R, AR, IFANEREAA TR, P, @A E4, Ragi, 413 3%, IE4ANE A 71K,
TSGR BTALE AN ESANAT. 46, 14.92, 29.84 g-kg'-d, FREIMNAL TR 9. 10 mg-kg'-d!, =
B Af B A B A A BT 0. 9% A ZER0.30ml, SABEEF 1R, ELEFSH., FTRITELRSE
20N FARRE & Lennon 34, KA A 02 IR . TG+ 5 SRR Ao R 45 20, HE 3 &K
FARE ., MELARBE, AX@EAEMNIMEmCRE R PG ETHIL] (Thl), #HBETM@AE2 (Th2).
BT @17 (Th17), AP T (Treg) . ML THM (Tth) B, & & kEkn ) ZAL
BEAPZ LR 3k (NMJ) Eé9 AChR % &, ELISA 344l fo ik L BEAe s % A4tk (AChR-Ab). @lai%6
(IL-6) FepFiZ 3R H F o (TNF-o) K-F, FHR SHEAFRBAKE, Rag ) KRR E . Lennon ¥4,
FARRAG R, MIEFS . ML AL PO AE . Treg @ o . f & AChR-Ab & TNF-a ¥ 4K, IN4E 7 . FAR%
BFRE @At . BRALACKR @ AL B IL-6 K -F 37t & (P<0.05 3 P<<0.01); fEARANE 5 A7 &5 & 20k
BLEAER P OSAAThT, Tth & o ¥ Ak, IR H A S ILEG AChR BRI &, P, SHZ4AThl &
2 A& AChR-Ab, TNF-a7K-F A%, 27 2428 Lennon 3 4-, [L-6 K-F B4, MR R @A, Treg & 4
it E (P<0.053 P<<0.01)., Ligeginzarbsr, 4R RA 7 S EAERME. BRI E, Th2,
Th17. Tth & 2 e &R IL-6 ¥ A& (P<0.053 P<0.01); f&. P H F4L Lennon it 4, M E LA L F.8 M3t
5, P, A S A Treg @ 5 bF &% Thl & 2 WAL, &7 F28 %R F LB AChR @A A SH4EA (P<
0.05 % P<<0.01). ZEit (EMANE 5 A7 Tl it 32 Th/Treg 0% 4 & 9 % JEMERIE, 3 mLEE AChR &k,
M & EAMG A LK A1 929K
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BN (myasthenia gravis, MG) REHHL  HAr SR BN (newromuscular junction,
e - — NMJ) B S e 1, ZETR R M A R o

5T A A Lo 1028 1106 sty A HCTERES EHEYE L AT RS
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(Th) MIIREZETL S IE T (Treg) HIKTHE
B OMAEO D, HRES S NMI A & EA
TR B C BRI SZ AR 51K (acetylcholine recep-
tor antibody, AChR-Ab) R BN 48 0E I N &2
Th/Treg G2 il P17 1) i IR 2 3K 5h) AChR-Ab 45 1 &
o= A . RMA IS B 2 3 B0 NMJ T RE 25 44
IR AR ERAY ), BB ] P45 CDA'T 20 i
b EEIEAGE RIE A S T I MG R EYIA R,

PR MG TR T EUE” IR G,
HE ORISR Z TS 5, TP . Bk
AR JURT MR OCHE, PR IR YT R A b g
FHEHZS B . HOR 2R 88 IR 1B (@GR B 25
SO I A E L R 2L KR SRR K T AR
5 RN EAR IGIRER T, %07 e 2837
Sta AN R, BA ARSI a5 R
Disk . ARG IRAGE 7 KB, Z 07 RRIRER I
FEFY MG B3 I ARAE AR, FL T B AR AChR-Ab /K- |
M NMJ DIRE o ASWFFE L T Th/Treg S ds il 4R 5% fd
JEANEF 25 SO IRTT MG B RTREVE FHALEI, B e A H:
e AR IO, FH P AL S50 S 43 . AR SIZ 00y 2838 ok T e 4 1=
Ay = 0 AL/ s RN (8= sy B (B
HA S 2024-YYY-024.

I 5
1.1 %

SPF 2% C57BL/6J MEVE/NERL 104 H, 5~6 JA i,
i (15+2) ¢, WALt tE B AE YR By
HIRAR, LA = VFTIES . SCXK (5)
2019-0008. 177 -1 B 44 = 25 Bh 7 i 5 B s ) 55
gty , SR A TIE S . SYXK (%)
2021-0017, Fd 3810 12 h )G BR/12 h 3055 15 36 52
B, O (2421) °C, BJE 45%~60%, I N PR
FE1H.

1.2 %4

AN 22 Tl B30, S 15g,
20910 g, FHRR10g, L4810 g, L 10 g,
REFARE20 g, RHR 10, W, %5, A, FHK.
Au4Em . & H A543 231000371, 21102831,
21092822, 21080431, 21101182, 230705k2, W[
PR AR IRA T PR BEMA RS 70
2420110505, 20070403, WA [ 1 RE 25 \k 4E A A [R
OSale A 23R R INAGE 2 4004 K BT H 200 ml
BYK B, W42 75 ml, WeEE M 1.53 o/ml, #RAY

Pk (5 mg/Fr) HRHE A2 e A7 BRA Rl L,
it . LA23527,
1.3 EZRXMNAME

SUEME CBERR A 2Z /& (AChR) - 3 97-116
KB (R97-116, %5 . 663154-30-1, ZJKJF41 .
DGDFAIVKFTKVLLDYTGHI) , | ¥ 3% 4= ¥ Rl 4%
AWRAAE; IR 2ER (CFAAR, 175
GC207003) . 4% 2% W EEAm A2 EER (57
5. G1101). RPMI 16405535 (185 . G4536),
I AE IR A IR A FRA B LLA IR (52
2307003JH) , bt R EFRHLA R A 7] 5 FITC %8
KPP ER-CDARADUR (555 100406) . APCHE
H-p/MR-CD25 A hidk (585 : 162106) . APC
POG-P/NR-F A R4 (IL-4) APk (58
Z 1 504106) , PE/Cyanine7 2 J6-Pr/D R T EK v
(IFN-vy) AP (575 :505826) \PE 5 G—-H1 47
F 1TA(IL-17A) Wik (5855 . 506904) . PE/
Cyanine7 2 Y- HT 2 P PEAET- Z 4K 1 (PD-1) it 04T
& (485 :109110) . PerCP/Cyanine5. 5 5¢ G-t #a 1k
K¥5 (CXCRS) wiabifk (155 145508) . #H
MG ARG YR (55 423106), ke (dbat)
YR AR F s PE 266 -9 Xk HEE 1 P3
(FOXP3) aHitk (984 :12-5773-82) A ig A+
JER) (5] 5 00-4975) | [ 72 0% B 2% vh il (175 -
00-55523), 3% [H Thermo Fisher Scientific 2~ 5] ; [
A E 6 (IL-6) ELISARH & (%85 . E-EL-
M0044) . MIRERFE F o (TNF-a) ELISA 5] £
5 E-EL-M3063), X7 3 5 Fe AE W Rk i
WAERNAE; o-BHIEHER (a-BTX, /5.
00006), dbatl R B YR AR A A

SHIT-10 %7 J33F (e st J 3t AL A A R
A] )5 MP150 HL AR B S (3 [ BioPac 22 H] ) 5
Q2048R i 17 20 DAL (KIp 2481 5L 5 {348 e 1y
8 Al) s FACSAria L 40 fef (EEBD /A A ;
A-5082 BB (Bt Tecan A H]) 5 TS100 7% i 134
% (HZ Nikon A7) o
1.4 4, BER TR &

1 104 H/NECR FHBEHLECT 361500 25 FI0 R
(12 3) AR (92 H) . AL /N AR SC
wk [11-12] Jrikd il se e vk A B ey v e LG
71 (experimental autoimmune myasthenia gravis,
EAMG)/NEAEL, K R97-116. PBS. CFA IR
12 2l & e e 2L, 5 1 Ko 3 F /B
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XU JE 5 A5, OS] A 4R 545 B2 T T4 50
B H 200 wlo 25 X RE L /N BROM R A7 B e T 1 2 45
AN R97-116 By PBS Al CFA . 43 I 76 1 51 26 31
K. H6L RIFATH 2k . 53w MsE, Tkl .
FRAE Lennon P43 " {IRITE & #h 2Bl (RNS) 1™
WAL AL A . EAMG A5 78 52 i ol T A o e 1)
Lennon iF43=14%; 2) RNSHEHZE (D) =10%,
D= (5 LR IR-50 SUEIR) 55 1 IR x100%, e
B2 AR 65 L, BUAsE3HR 70. 7%

65 HUB AL EAMG /)N B H JE Bl ML 7 R 9 o0
AR R, SRR AL, fl AN 2R RO
o AlEA, B 13 H L ESTEE 7S RITIG T,
AR N5/ R w3 Y, IR 55
Ik . ERE G AR AR 7. 46, 14.92,
29.84 g-kg ! -dVEE , I A A A I R A 2K
o RIS TR A 9. 10 mg ke -dHER .
25 [N B AR T 20 B R HE 1 0. 9% S AL 4N IR Tl
0.30ml, SAMHWER 1K, HEEHEESH.

1.5 B

TR 112 K, & 41/ BUE IS 3 51 1% 3G L
ZHH0. 1 mUBREE, BEFHPKEUNO. 8 ml, ZiREHE 1h,
4°C. 3000 r/min &5.0> 10 min (B.02F4210.8 cm) ,
B V5 T -80 CHRFETRAE . /NERALBESE H 75% .1
B 5 min, SR B AL FRE . PBSIEUE.
WFEE 3 70 pm ARG S B F 15 ml K B0,
T 2 ml 21 40 B 24 W 2467 10 min, PBSYEVESS &
A 1x107/m f9 JELAIE 200 Jif 8 v A FH o 1 /0 BN
PR OWRELZE, BA4% ZRBEEPEE 240, HT
JEEEHE Yt FIE/NRARNL. PEBL. Bzl i,
=AML BEAL. BEAL, BT, BTk b A
1.6 MERIRAF AW 7 ik
1.6.1 4RA 22 Lennon %4 " 0 F&4H /M
AT 5 A5 X Lennon ¥4 o Lennon P43 FR I -
04y, NMAEHR; 14, s, B85 ATF
M. 515%; 24, sl BUIL T & Ko 3
A B EWL RN, EshE i 347,
R ALIC Ty, IRBTRE, WSE; 44, SET-. 9
RATPAEZNEE, 25t k0.5. 1.5, 2.5,
3.5
1.6.2 IRIEA  RAPSHIE /N R T R E r
A T7 o AR/ RERS, LRI PR 4 e S8 1
B2, BT SRR 5, ST RUECE AE Rt
b, WP AR K AT EOK S g RN, il

SR/ BRIBE 95 RS DU K- 4 (B
1.6.3 %2 2 F I3 PBS IR Uk WIE F I AR S 2=
13 R = W< 11 R R 1 1 S S T 0 54
¥ (mglg) =MRAETTE (mg) +/DNEUATTE (o), KR
BEC (mg/g) =MRIRTE (mg) /NEUATTE (2.
1.6.4 HEFEWRMM., HRELERTBE K/h
UM AR . ELLEE T EPA T, 4% Z R PR E
24 hE, RFABEALEC 732 B3 /N B e A
WS BT K . R L R I Pl 0
AooB R, S HE et BiAKEM . B, %
G NOE R . IR ESIEA, IR Image
J L. SAF T35 M A H Jo 6 Jo T AR LU R 2 45 A= v
DL
1.6.5 R 20 he R ) I AE 20 B it 2R F Th/Treg
AR X B F | 4k 45 10, T ml Y 9 20 it B
W, IMAGHAR R TR, CORRFRAETF R R 4~6 h,
S 31T CD4 L 40 MG AR e gLk, [ AR
IL-4, IL-17, IFN-y Qe )5, Yeta gz i s 8 AL,
2000, 1 ml JNEARMEE, Sr kST CD4. CD25,
PD-1. CXCRS5 70 M 1% PR Aw ic g Bk, 8] il 1
FOXP3 YLt J5, et 2% il 2 BHL, KU B
PETARAE 1 (Thl) . FEIMETHIM2 (Th2) . HHBIE
THIAL 17 (Th17) . P PETHIM (Treg) . UEILAH
BitE T4 (Tth) B3t R REPLECT R,
25 O BREH R 6 H . HoAth 4% 2H ke 7 N AT
Rl
1.6.6 oz 5k F 4 ml s LA NMJ £ 49 AChR
HE  RHMIECTREGHER3 H/ANERIL.
MHREAL . BBzl L. =AML, AL, IRIL. %
AL, FIEHLLL . 4% Z R EEREE . 0. 5% M
X-100#i% . 5% 4 MIEHEE (BSA) ], o-BTX
(1:1000) 4 Cit, 2GEME T WEE AChR B
A, I Image J 1. 54(315 AChR LI .
1.6.7 ELISA &4 fo & AChR-Ab, IL-6 = TNF-a
&% UM ELISA R & Ui B T e, HIE
PR £, M2 P LB (OD) {EITHA
T
1.7 %it¥riE

K FH SPSS 23. 0 il GraphPadPrism9. 0 # 4 £ 17
BARHT. A6 B T R L R bR
# (xxs) Fon, ZAEECRHSF R I 2500,
21 0] £ H M35 oKk A LSD A 56 5% Tamhane's T° K65 56 5
AFFEIER S THE ORI 5L (BT P47
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B (M (P, Py | Fon, A B RHIESE
K56 7 1Y Kruskal-Wallis #2585, P<<0. 05 A ZESFHA
GiitrE X

2 R

2.1 B4R TR EHRE=Z. IRIE S F2 Lennon
o AR

Fw, THRET, S25AXEA ki, SAxt
PR /N BRI i 22 S B A= & L (P>0.05),
P2 S A . Lennon PE43 T (P<<0.01)., T
i, 5PN RA ke, BRI /)N A T a2
SRGITFE X (P>0.05), PRSI . Lennon
WarTtm (P<0.01); SBIRIX AL E, iy
FALH/INERUAA T FRAIG, 3 PR A AL R BN 25 R
K. . mAEA/NRIEE T, SR PAZH R
JEAN B 25 S R R i /D B lennon PE 43 FEAIG (P<
0.01); Sompymadl b, fdMrhE sk, #.
AR B T, RN A SO IR . =
HINIR S FEA%, Lennon PE4rTHH (P<0. 05 8f P<
0.01),
2.2 B4R IR BB REOLER

K2R, SEAXIRA R, BIAXT AN
W 48 B 22 S it L (P>0.05), MiAETS
Botm (P<<0.05). SBIALN MR LHR, smAvm
H M RRTE L. MNEFS B (P<<0.01), fg@figh
B Ak, . AR AR R R g
HX (P>0.05), flMANE K. ol a A
JIJUE 5 BOAR (P<<0.05). Somibaal ek, fit
WEANE 2 SO . RIS R (P<
0.055% P<<0.01), MPEFEECILHR 2 7 G124 E
X (P>0.05).

K2 AU/ E IR

Table 2 Comparison of immune organ index

in each group of mice (mglg, x+s)
5 B Mohde g JRLRE
25 X IR 2 12 2.23:0.29  3.63+0.33
AL R4 13 2.35+0.38  5.03+1.35"
SRIFAH 13 1.41£0.46"  3.1620.71"
TR i ST IR 2 13 2.21+0.39"  3.49+0. 66

=
TR 2 S TR 13 2.06+0.61"  3.56+0.54°
(AR S e R 4 13 2.37+0.38V  3.76%0.48

E:oa) SaEXBAIE, P<0.05; b) SR AL
B, P<0.01; c) SEMSTIRA LK, P<0.05; d) Simmmgl
lbdz, P<0.01,

2.3 AR, HRELART SEK
BN, 25 FO HRAL /N BRI B R o . B o 0 3
W, AHHESE ST 52 PO IR e, AT
WA/ R I . B NS, AR R s 5
BRI R LA, f AN B a2 O I, L m il
20 K5 AR 2L /0N R 2 T B T SR X 3 AT
A HES R FF B . K2, 25 PO B2 /N Bk B
SEEA e, HEVA TP, B IXR] WA gk
UEIL, R LR L R A R e . 5
X FRZH b, BT X I 2 /0N [ [ 48 40 45 # 2%
AL, WU PE I A, AT DL YR bk e g S A
TG R SR BRZ LA, i A A A RN R A
L R WS e I =B 3 =4 A Y R N SE Al AR NS
WA, £3R, SEENIRA L, BRI IR
/I BRI Ji R SR o T R RIS, R A & A
B % (P<<0.058{ P<<0.01). SIS B4 1t
A, w2 R A AR B g A e ) AN RO
o o T R TE R, A A L R RN 2 R
fiK. . EAlEAL kLS A & oA oD (P<
0.01); SuRAUMEA L, MEMANE <Ok, H

R SUVNCT BT EARBUR . IR 3R Lennon E53 HUEL

Tablel Comparison of knee joint Collins scores among rats in each group

[ (x=s) /M (P, P,) |

- - MR it /mg PR /N Lennon #4343
R} T R T T T
25 N R 2 12 22.41+0.89  23.17+1.10 153.91+9.92 158. 08+7. 70 0(0,0) 0(0,0)
LA XF R 13 22.40+0.97  22.68+1.11 112.46=11.18* 115.38+11.41*  1.0(1.0,1.5)*  1.0(1.0,1.5)"
SRIYFAH 13 22.66+0.95 21.48+1.26" 112.62+9.53 140.38+10.40"  1.0(1.0,1.5)  0.5(0.2,0.5)"
TEMEANE 2R SO IRHEZE 13 22.49+0.42  22.85+0.54"  116.92+9. 77 131.77+7.94"  1.0(1.0,1.2)  0.5(0.5,1.0)°
TP 25T R 13 22.10£0.55  22.38+0.737  113.85+11.94  132.85#8.15"7 1.0(1.0,1.5)  0.5(0.5,1.0)"
AN 2R SRR 13 22.88+1.12 23, 18+1.03"  112.8449. 15 136.62+6.29"  1.0(1.0,1.5)  0.5(0.5,0.5)"”

TE: a) S EARR R G, P<0.015 b) SHEEBXRA R E AL, P<0.01; o) SHpgFIRm I, P<<0.05; d)

SR (AL R A S A, P<<0. 01,
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IEH RS AL
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SRIFAL

(AN 25
fiRFr 2

e TR ERIX, O N NafRaE R IX

X100 X200

1 HH/NRBRHIIEASLE (HESE)

Figure 1  Comparison of histopathological morphology of thymus tissue among different groups of mice (HE staining)

7)o 20 /0 B B 45 A R b AN B (P<<0. 01,
P<0.05).
2.4 AN A RE iR &% P Thl, Th2. Thl7.
Treg. Tth & 4 L Ib4L

Fam, HSEExBA i, B RN
JEUIE Th1, Th2. Th17. Tfh @ 2r LTS, Treg (43
FEREAR (P<<0.05 8% P<<0.01). ‘555 8I%f BE 40 [
B, fRMANE 5O R s 4 Thl | 53 R
ik, Treg @ 4r T @MANE RS MK. . &
FIFEAITh17 . Tth B 50 UREAK; SRATAN A Treg H 43
AR (P<<0.058( P<<0.01). S5Rp9ML H#L,
e R oAb B 25 K. . SRR 4H Th2, Thl7.
Tth A 47 LLREAG; f@EANE 22 <. mflEd
Thl B4 HLREAIK, Treg 4 HuTHmE (P<<0. 055 P<
0.01),

2.5 B RALEENM] Loy AChR A ik
B3/, 25 A X B/ B UEE NMJ 1 i
AChRIEAEH, ERERGUPREN; 52 Ax i
R, BRI IR/ NRURL . sz, =
WL, RRTHUE SR . R akzitsede, B,
EIWL . IBAUES S5t R A SRR IR A,
AT 14 AChR LA ALY A AR . R
58, HEFIX IR, BRI ATIR L. Bt
FLEA. =AML, JBATHLACKR HR HLFEL (P<
0.055K P<<0.01). SRR HeAs, SRAYFAL .
e 9 40 25 A0 R 4 IR UL AChR T R EE T 5
AN 3O IRFHR 4L =ML, IERTL AChR T
TR s AdNGAN B 25 S O7 Rl s IR L. Mgl
WL, =ML, IRETHLACKR H R TR (P<
0.053% P<<0.01), Sompymsal b, fdish s s
SO IR IL . PHIE AL AChR THIFR LG v s fi
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R A

RT3} AL

kALl B

AR 2T R
fim AL B

X100 X200

TR AT I R LR, Gk IR S R
B2 SAPNRMELSAZUESILK (HEQE)

Figure 2 Comparison of histopathological morphology of lymph node tissues among different groups of mice (HE staining)

R3 AA/NENRR R S AL WAk
LA
Table 3 Comparison of thymic cortical medulla area ratio and
number of lymph node germinal centers in each group of mice

(x+s)

Mg pe s A S

A o BT AL DAEUA
25 X IR 2 3 3.62+0.18 0. 00+0. 00
LA XT R 3 1.74x0.11% 26.67+4.51"
BRAFAE 3 4.62+1.419  9.3322.52¢
TR 25 TR 3 2.81£1.03  14.67£2.08°
fEPANE 25 TR 3 3.3421.07  12.00£2.65° ¢
PR E 2SO BRI 3 4.60£1.55  10. 67£2. 08

W oa) SAXMHEALK, P<0.05; b) S5 Ix R4
B, P<0.01; ¢) S5HEEIXEEALE, P<0.01; d) S5RMMBH
LbEE, P<<0.05; e) HummymaAltbis, P<0.01,

JI M 25 S R ) e 2 IEL R L A ChiR T R G T
i J9 D B 25 N L B B EL 2 L . R AT AL
AChR R THE (P<<0.058P<<0.01).
2.6 ARk AChR-Ab, TL-6. TNF-o7K-F bk
For, SaEEAXT AR, BRI RN
134 AChR-Ab, IL-6. TNF-a 7K FEFHE (P<0.01),
SRR R L, o A A 2 B A AN B 25 R
o 2/ BUIALTE AChR-Ab /K SFREAG; SR 1Y
AL TL-6 KT AR B 5 07 = R 4 1L-6
KRR SR ARSZH R AN 25 SO . i
2 TNF-a KRR (P<<0.058% P<<0.01). iy
PAZH B, AR AN B 25 <7 IG5 i 41 AChR-Ab 7K
FIt s AN SR L mAlEA L6 7K
SERER (P<<0. 0585 P<<0.01).
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F4 KH/NR

Table 4 Comparison of the percentages of Th1, Th2,

G 20 it YR B P Th

Th2. Th17. Treg. TfhZHJMI T3 1 L

Th17, Treg, and Tfh cells in spleen cell suspensions among different groups of mice

(%, %+s)
45 FRLUEK Thi Th2 Th17 Treg Tth
25 G RRAL 6 0. 050. 04 0. 0320. 02 0. 1120. 06 16. 42+2. 59 9.45+3.29
AR AR 2 7 3.43+1. 117 0.62+0.22 % 1. 64+0. 65" 7.99+3. 06 * 18.27+4.21 "
SR ATFAZH 7 1. 84+0. 26 0. 84+0. 47 1. 030. 71 5.02+1.58 ¢ 16. 53+2. 84
T2 RN B i SO IR 4 7 1. 69+0. 90 0.26+0. 17" 0.53+0.32% ¢ 10. 36+2. 11" 12.5622.79
TR AR 5 SO R 4 7 1.42+0.59 % 0.41+0. 16" 0.45+0. 18" 14.97+1.21 77" 13. 04+5.49
TR RARR P 2 S v R a4 7 1.2320.62 " 0.3720. 14” 0.34+0.22" " 13.50+2. 47" " 7.97+3.06 " "
W Thl, FHBOMETANM 1; Th2, HFBHMETANM2; Th17, FHEMMETANM 17; Treg, JHTHETANN; Tth, JEIEHEEET 400,
a) FE PRI A, P<0.01; b) S5 PIXIRALHLES, P<0.05; o) SHUNIELA A, P<0.05; d) SHEEINIEA K, P<
0.01; e) oMM ILE:, P<0.05; ) SimAymdibs, P<0.01.
iR I 2 R 25 BB 25
T ER A TR} 2H SRIFALL J7 R 2 J5 A J5 R

h ‘----‘
- --““

W NMJ, MWLk AChR, ZTEAHBEZ 14,
B3 H4/NEUEENM] A AChRRIES LR (FysEsd by, x100)

Figure 3 Comparison of AChR morphology at the neuromuscular junctions of muscle groups among different groups of mice

NELAEE AL
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Table 5 Comparison of the AChR area at the neuromuscular junction in each group of mice’s muscle groups (%, x+s)
20 531 SR HR WL WELIIN Jr i L2 L = Jii el L fiE AL fEmT L
2% 0 R4 3 3.83x0.28 4.28+0.29  3.83%0.44 4.48+0.77 3.79+0.17  3.79+0.22  4.06%0.26
BRI B 2H 3 2.090.21Y  2.55+0.45  2.58+0.38%  2.1520.31" 3.23%0.12 3.56+0.27 2.38+0.34"
SRR 3 3.33x0.497  3.67+0.55  2.83x0.54 3.49+0. 38 3.52+0.55 3.60+0.16 2.95+0.49
TEENGRN 5 ST IR A 3 2.76%0.39”  2.65+0.37"  3.23x0.37 3.77+0.24Y  3.2210.45 3.74+0.69 3.51+0.86"
NGNS T A A 3 3.32+0.607  3.15+0.397  3.26+0.54 3. 1220. 50 3.47+0.20 3.59+0.33  3.18+0.48
THENGUAN B 25 T R A A 3 3.2650.40°  3.34+0.23  3.60+0.71" ¢  4.54x1.67°  3.6320.19 3.75:0.36 3.7520.54°
e NMJ, MgfLAEk; AChR, ZBEAHBAZ 4.
a) SEFAXIRAE, P<0.05; b) SEFIXIRAE, P<0.01; o) SHEIBXTBALE, P<0.01; d) SHEBXTRAHE, P<0.05;

e) SUmAAMALILES, P<<0.05; f) SiRpgmgaltbis, P<0.01.

R6 KA/NEIMTE AChR-Ab. IL-6. TNF-a 7K A%

Table 6 Comparison of serum levels of AChR-Ab, TL-6, and TNF-a among different groups of mice (x+s)
2051 TR AChR-Ab/P-N"' IL.-6/pg-ml™ TNF-a/pg-ml”"
25 EHXF HRZH 12 1. 00+0. 13 110. 66+30. 75 25.84+9. 71
AL R 2 13 3. 3420, 53" 343, 87+81.97 ¥ 124. 15£36. 14
SR 13 2.27+0.58" 487.21+124.96 78.76+22.35
T RN 2 S5 G 13 2.7120. 76" 319.22+93.01° 88. 85+23. 19
RIS £ 7 TR 2H 13 2.50+0. 52" 300. 7666. 977 80. 34=19. 51
(RN £ S e 70 2 13 2.25+0. 56" 242, 54+43,93° 80. 84226. 36 '
7E: AChR-Aba, ZMMHBESZIPA; 10L-6, FAIME 65 TNF-a, BEIRIERT oo
a) 5 EXRALHE, P<0.01; b) SRR IRAILLAS, P<0.01; o) SERNRAILLE:, P<0.05; d) SsR@mditbis, P<0.05;

e) SuRMIMAIHEE, P<0.01,
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Effects of Jianpi Bushen Yiqi Decoction ({&li# '5#5’{77) on Splenic Th/Treg Immune Axis and the Neuro-
muscular Junction AChR in Muscle Groups in Experimental Autoimmune Myasthenia Gravis Model Mice
ZHANG Jie"”, WANG Jiahui”, LIU Hanbin", LIU Ruge®, WEI Jiahao", LIU Xueying”, YANG Junhong',
GAO Feng’

1. The First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou, 450000; 2. The First Clinical Medical College
of Henan University of Chinese Medicine; 3. Hennan Institute of Medical and Pharmaceutical Sciences, Zhengzhou University
ABSTRACT Objective To explore the potential mechanism of Jianpi Bushen Yigi Formula ({g& M 4h 5 25 <07,
JBYF) for myasthenia gravis (MG ) from the perspective of the helper T cell (Th)/regulatory T cell (Treg) immune
axis. Methods A total of 104 female C57BL/6] mice were divided into a blank control group (n=12) and a model
group (n=92). Mice in the model group were subcutaneously injected with an immune emulsion composed of mouse-
derived acetylcholine receptor (AChR) -a subunit 97-116 peptide segment, phosphate-buffered saline (PBS) , and
complete Freund’s adjuvant (CFA) to establish the experimental autoimmune myasthenia gravis (EAMG ) mouse
model. A total of 65 successfully modeled mice were further randomly divided into 5 groups (13 mice per group) ,
model control group, low-, medium-, and high-dose JBYF groups, and prednisone group. The low-, medium-, and
high-dose JBYF groups were given 7. 46, 14.92, and 29. 84 g-kg™'-d~! JBYF, respectively; the prednisone group
was given prednisone tablets of 9. 10 mg+kg™'-d™'; the blank control group and the model control group were given
0. 30 ml of 0. 9% sodium chloride solution. All groups received intragastric administration once a day for 5 consecu-
tive weeks. Before and after intervention, the body weight and Lennon score of mice in each group were recorded, and
a dynamometer was used to measure the grip strength of mice. After intervention, the spleen and thymus indices were
calculated ; HE staining was used to observe the histological morphology of the thymus and lymph nodes ; flow cytome-
try was employed to detect the percentages of Th1, Th2, Th17, Treg, and follicular helper T cell (Tfh) in the splenic
cell suspension; immunofluorescence was used to observe the morphology of AChR at the neuromuscular junctions

(NMJ) of mouse muscle groups; ELISA was used to detect the serum levels of acetylcholine receptor antibody
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(AChR-ADb ), interleukin-6 (11.-6) , and tumor necrosis factor-o ( TNF-a ). Results Compared with the model
control group, the prednisone group showed decreases in body weight, Lennon score, thymus index, spleen index,
number of lymph node germinal centers, Treg percentage, serum AChR-AD level, and TNF-« level, as well as in-
creases in grip strength, thymic cortex-medulla area ratio, ocular muscle AChR area ratio, and IL-6 level (P<<0. 05
or P<<0.01); in all dose groups of JBYF, the number of lymph node germinal centers and the percentages of Th17
and Tth decreased, while grip strength and AChR area ratio of multiple muscle groups increased ; in the medium- and
high-dose JBYF group showed decreases in Lennon score and 1L-6 level, and increases in thymic cortex-medulla area
ratio and Treg percentage (P<<0.05 or P<<0.01). Compared with the prednisone group, all dose groups of JBYF
exhibited increases in body weight and thymus index, and decreases in the percentages of Th2, Th17, Tth, and 11.-6
level (P<<0.05 or P<<0.01) ; the low- and medium-dose groups of JBYF showed increases in Lennon score and the
number of lymph node germinal centers ; the medium- and high-dose groups of JBYF had an increase in Treg per-
centage and a decrease in Th1 percentage; all dose groups of JBYF exerted an elevating effect on the AChR area ratio
of different muscle groups (P<<0. 05 or P<<0.01). Conclusion JBYF can reshape the immune microenvironment by
regulating the Th/Treg immune axis and increase the expression of AChR in muscle groups, thereby improving the
myasthenic symptoms of EAMG mice.
Keywords myasthenia gravis; Jianpi Bushen Yigi Decoction ({45 25<77 ) ; helper T cells; regulatory T cells;
acetylcholine receptor; immune microenvironment
(ki H 393 2025 -07 -04; &R H . 2025 -08 - 10)
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Zipi Zengye Formula (%)%3%77) for the Treatment of Functional Constipation with Deficiency of Both Qi
and Yin: A Randomised Controlled
JIN Xingtao, LU Hong, QU Yin, FANG Chenyang, YANG Min, CAO Weiwei, TANG Huili, YU Lingjie,
ZHANG Junyang, ZHENG De
Shuguang Hospital, Shanghai University of Traditional Chinese Medicine, Shanghai, 200021
ABSTRACT Objective To evaluate the therapeutic effects and safety of Zipi Zengye Formula (733477, ZZF)
on functional constipation with deficiency of both ¢i and yin. Methods A total of 74 patients with functional consti-
pation and deficiency of ¢i and yin syndrome were randomly divided into a treatment group and a control group, with
37 cases in each group. The treatment group received ZZF granules orally, 60 g per dose, twice a day, while the con-
trol group received lactulose oral solution, 15 ml per dose, twice a day. The treatment course for both groups was 4
weeks. Changes in the total constipation symptom score, traditional Chinese medicine (TCM) syndrome score before
treatment and on day 7, 14, 21, and 28 of treatment, as well as the Gastrointestinal Quality of Life Index (GIQLI)
score before and on day 7 and 28 were observed ; the clinical efficacy and safety outcomes of the two groups were
compared. Results The total clinical effective rate in the treatment group (94. 59%, 35/37) was significantly higher
than that in the control group (75.68%, 28/37, P<<0.05). The total constipation symptom scores and TCM
syndrome scores of both groups decreased on day 7, 14, 21, and 28 of treatment (P<<0.05). On day 21 and 28, the
treatment group had significantly lower total constipation symptom score than the control group (P <<0.01). TCM
syndrome scores on day 14, 21 and 28 in the treatment group were lower than those in the control group (P<<0.01).
After treatment, the GIQLI scores in both groups on day 7 and 28 increased, with higher scores in the treatment group
than in the control group (P<<0. 05 or P<<0.01). Conclusion ZZF demonstrates significant clinical benefits for gi-
yin deficiency functional constipation by alleviating constipation symptoms, and can improve TCM syndrome, enhance
quality of life with safety.
Keywords functional constipation; deficiency of i and yin; Zipi Zengye Formula (%145 %J7) ; traditional Chinese
medicine syndrome; quality of life; randomized controlled trial

(ki H 91 2025 -06 — 145 & [ml H Y. 2025 -09 -30)



