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ABSTRACT Objective: To observe the effects of All-trans retinoic acid (ATRA) on the immune functions of AChR-specific lymph-
cytes via in vitro assays, and investigate the possibility of ATRA in the clinical treatment of myasthenia gravis (MG). Methods: CFA con-
trol group and EAMG experimental rats were established to obtain single lymphocytes suspension and cells were followed by
AChR97-116 peptide with or without ATRA stimulation for 72 h, and then viable cell population, cell apoptosis, cell cycle and the distri-
bution of Th cells were determined by flow cytometry. CCK-8 assay was selected to evaluate the effects of ATRA on proliferatory ability
of lymphocytes. ELISA was used to detect the antibody secretion of B cells affected by ATRA. Results: Compared with CFA group, lym-
phocytes obtained from EAMG rats had higher ratios of living cells, and this ratio was obviously decreased after ATRA treatment, P<0.
001. Different concentrations of ATRA promoted the apoptosis of AChR-specific cells (P<0.001), and the promoted effects were ATRA
dose-dependent, however, cell cycles were not changed. ATRA markedly inhibited the proliferation of cells from both CFA and EAMG
groups, moreover, AChR-specific cells were more sensitive to ATRA treatment (P<0.01) than that of cells from CFA rats (P<0.05). The
ratio of AChR-specific CD4'T cells was reduced by ATRA (P<0.01), and ATRA incubation significantly promoted the percentages of
Th2, (Papu4:<0.001), Treg (Pcpsero+<0.001) cell types, but markedly inhibited the percentages of Th17 (Pcpyirr17:<0.05), Thl (Pcps.
1mn-<0.001) cells. ELISA data showed us that ATRA obviously down regulated the antibody secretion of AChR-specific B cells, P<0.01.
Conclusions: ATRA not only inhibited the functions of AChR-specific T cells, but also suppressed the roles of AChR-specific B cells,
predicating a therapeutic effect of ATRA on myasthenia gravis therapy.
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1.1 SET& i

L11 SRIsh¥ 4 REHEMENE Lewis KR, W%, (AHE
140-160 g, WK Tt 48 R AL L1 sh W H AR A BRA A

112 iKFI Z L8 R-AChR (Kl E A AChR,rat-AChR
a97-116), 1t [ PO ZBX 2 AE R A BR A B s 45 I F (H37RA)
I 3 3¢ [# Difco Laboratories; ANSE4 3 A5 (incomplete fre-
und ajuvant, IFA)F14: 7 24E FF iR (all trans retinoic acid, ATRA)
W4 [ 3¢ [H Sigma-Aldrich.,

1.2 L%

1.2.1 EAMG LR ##& 8 K CFA X HRARE L
KERFEHLA N 2 41, B« B % BE 4 (58 42 36 [G A4 ], complete
freund's adjuvant, CFA)FIBH X I ZH(EAMG #5%14). EAMG
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IFA+50 pg AChR/ K BR , BARFRIE I esie—iK . CFA FFHEXS IR
H KR g% )77k R EAMG KER, Hr 2L PBS #48 AChR #h 78
% 200 uL.
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PRI B AR 5 Rk A, Sk R N T, TSR M L AT AR AR
B3 43 U HE N4 B TC 7, TCONER S sh 4, SRR B, S50
R4 50501

123 mAMBCREE RIS Y Ak 45 54~ 4a
B, KA ATRA R [E] vk 2 15 9% 48-72 h J5, LA PMA,
Ionomycin, BFA () § ALEXIS, ZEIE) #l# 4-6 h, 435 H
CDA4-FITC, CD45R-FITC,IL-17-APC,IL-4-PE,IFN-gamma-PE,
Foxp3-PE,CD25-Percp, LA PI/Annexin V,PI/Rnase 7| &%
WU ik b T e o, AR A I 5 )5 2 h 9 B
T, PR T 25 55 2 /NI Y LR, e sk 34 B
BD AR (GEHE).

1.2.4 ELISA 3%  J] Coating buffer #i F& AChR ¥i J& & 2
wg/mL f24% 96 LA (Nunc, F+42),100 nL/ FL,37 CHEHF 2 h, 10

Bt Lewis

% (1) FCS =] 2 h, ALK R AL 31 A 40 i s 5% 13
100 WL, 4 Cib B A GBTR B 1gG(1:2000 £5HEE, ALt hi2)
100 pL/ L, ZWBFE 2 by A ZHUHARbRIC R L FEdT R
5000 A5 RS, ALt A2 S IRBEE 1 hy AW W 6, IFAE 490
nm R I E RO
125 CCK-8 7% A 4Muvk i 2 2x 10Y £L /100 uL, finA
ATRA FHREE 1 umol/L, HMMINEFRAIEESE 720 5, BALMA
CCK-8(H A[H]{7)10 pL, 4k L2 & 4-8 h J5 ,450 nm K &
TR
1.3 Gt
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Fig. 1 Clinical scores. *** P<(.001
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Fig.2 Ratios of the AChR-specific living cells
5 EAMG A%, ***P &1/ F 0.001; Compared with EAMG group, *** P<0.001.
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Fig.3 The effects of ATRA on the apoptosis and cell cycle of AChR-specific lymphocytes
A-B. Compared with 0 pmol/L, 0.5,1 and 5 pmol/L of ATRA promoted the apoptosis of AChR-specific lymphocytes, *** P <0.001. C. No change was
observed by the addition of 1 pmol/L ATRA.
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ZH I LA B A T AR A, 72 h JF CCK-8 3246 I AS [R) b B /s
AN AT 22 5, S5 IR :ATRA 4b3 )5, CFA Al EAMG
AR L AN I T 3 7 B A0l , H ATRA %} AChR 455+
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Fig.4 Proliferation assay
*P<0.05; **P<0.01.
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(B 5.C,D), ZERAGITF#E L. LA SR, ATRA {K4M
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FiE— 24T, ATRA X CDAYT il () T REsE i , ik
For A [7] 2 B A (% AChR R¢ 5 1 T Ik U 40 B R R 85 3% 72 h
J&i , Th1/Th2/Th17/Treg PURD 240 Mo W2 Bf 09 4% Jm A8 4k . S Ha 4k
AChR FIFAAH EL , ATRA PRAMTFTHZH T 9k B 40 i LA fe s
I AE Y CD4*-IL-4*(Th2),CD4*-Foxp3*(Treg) T 417 H
A3 B B, B Pepiai<0.001([&] 6. E, F, G), Ppysopns:<0.001
(#l6.H, L)), ARy, miERHER CD4IL-17(Thl7),
CD4*-IFN-y" (Thl) T 4l jfg 3V #f & 4 b ) 9 & B MK, A
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Gt E, 584 EAMG Ak B HAatE L8, PETATRA<0.01.
A, non-treated group; B, ATRA-treated groups; C, overlaty; D staistical analysis. Compared with non-treated group, PE+ATRA<0.01.
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5 b [Al Bt ELISA #4501 ATRA {4+ Ti/5 AChR $55
P B Wk EL BRI I L , B4 3R R 5 55 sl AChR
3% ATRA AJN2h T4 ef , ATRA fin2j5 AChR 45 571
B 0B AN RE S T M, H 25 5% B 3% (P<0.01), 7] I, ATRA
AALRERE TN AChR R T 4ifshge, RIEHHmH T AChR
SRk B AT EE
3 91t

FREMT S R — R i BB N I MM ARG H S
SPEPEB, AERXT AT S L MG i &R AIE T 2
PR A0 B AR A —Fh ik A 5 RIE DR IT B
1, B2 7 TR AIE2E I TRAIGE , AT BGRB8 52 0 e
PETNRERZ M EEEPE . H AR oY B e AR 3 R LA = e s
PR RBERSE, WA A ZReiE i 2] e i 5 Tife
WA R 2 — 7, DL =R IR Aok IR T B, 46 4 s U

(all-trans-retinol) R E{Fk B- #H3F MR, Jorf  HLUP 4R
P B Pl P B O S (R ALDH) AN ] 38 3 4 £ oAy 4 e e Y
Ji% (all-trans-retinoid acid, ATRA), [fij 4k B i I 1@ 1< 5 4 FH iR 2
A (retinoic acid receptor, RAR)Z 5 U A% Z AR LS4, i K AE L Fh
GE YRR, B A 2 EARE,

MG J&—FP A TR 1 H S e, {H AChR
S Th 20 ML [R)RE R ) 208 B DRl PR 28 s S R e
AChR LR K& it Fe A 81 HE & 2 AR EREAE S, B,
7E MG/EAMG &L, AChR R T HHHTZ S5 1 1A 3)
FLOERA T ARAEEN T, EAMG 2 AmE LAY, mE -
T2g 80 4-AX, WA WY 5 22U i g FH 48 HH R X EAE K R
AT RUBEPRIA 28 IR DG 48 B2 A B S e P 4R S5 i
1T TIRITHERIESE  JEEUS T REFIYITRCYY, S TEAMG K
ML Th A0AE A LA ShPEFUR T gRE: | B R4 R A L
AR 4E R O WEFE LL & ATRA X EAMG JGITRCR ST
SESE, TR — 23R T ATRA 597 EAMG (1% 1] el
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Fig. 6 CD4'T cell ratios. A-B. The ratios of AChR-specific CD4'IL-17" cells with or without ATRA incubation. E-F. The ratios of AChR-specific CD4"
IFN-v* cells with or without ATRA incubation. H-I. The ratios of AChR-specific CD4'CD25Foxp3" cells with or without ATRA incubation.
C,D,G,J showed the statistical analysis for AChR-specific CD4"IL-17", CD4TFN-vy*, CD4'IL-4", CD4"CD25"Foxp3™ treated by ATRA, compared with

non-treated group, respectively, * P<0.05; *** P<0.001.
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Fig. 7 Immunoglobulin production by B cells
**P<0.01.
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2541 5 19 AChR 5 Ik 5 400 A B0 77 5 SR B B A1 (&
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JLAGTE T B IF A S 5 30 B 400 A A JE 30 LT (1] 3), [, &5 01
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s fudE B 40MA 500 B B et .(EAMGM, Th17 4
LB 4 TR T 53 —Fh CD4'T 41jifd, HJ) CD4"CD25"Foxp3™ (4
P T 410(Treg), Treg 400 AERENN ] EAMG h [ & 5
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Th1 ZAAREE F 430 , X LEPE S i 44 3 A R
RA S0,

EUAERBFTE , AT ELUESE T IFN-y Al IL-17 7E
EAMG 9 BAE 50 & A AR, A A3 W03 G R0 14
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J AR 9 P PR B 23 A T R 2 SR B2 VR 15 T BE(TE] 6 A-D). 52
AR B, Th2 A1 BN A 7 EAMG o] fE i3k, 4T
IL-4 fEfEiF AChR 4551 CD4 JH45 4 T 41y Treg 1950k, ifi
R Treg 4l W RESN ] EAMG (1 % A & Fe , 4ERFHILIA 1 42
FETI 5209, ST 45 9 s ATRA 25175 i AChR 5544
Tk 4HH CD4IL-4'T ZHji, U2 CD4°CD25Foxp3™ T 4
JiL A BB S 1 T R T T8 6E-D), #E 7% ATRA 7EHIH| Thl
A1 Th17 2 A0 62 28 AR PHL 720 WA Y R, BEZ5 ¢ Th2 LI
Treg 4R 73E .

USSR —HAHIESE T ATRA % CD4'T £ i i g el 1
JEIE W Thl Th2 Th17 Treg i DU A I IE T 240 M1 HEAY
SAPIRAS IR FAGW, 1] ELISA 455 B 7R ATRA 25175 B
M RPTA 3 WD (B 7), $75 ATRA AN RRIE b x5 T 4L
AR , a1 ] B 20 O BTAR - IS RE ), [N o REAS B4 A
FHTE B 400 b, NIRRT B A MR BL IR 53 MARE )

4% I ,ATRA i id %t EAMG Ht AChR 455 % Thl Th2,
Th17 J Treg JLA 2 M0 IV FEF- M54 Joy R 0 6 K 52 1 I BRI Y
HxdFaZs 20, FIFEL T AChR HE54 B 4RI I AE
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