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WE: BE HITHES T RGBS MRLpr /N ERGETIRE M RAEFPLE . Fix K20 2 MRLApr R /N
WA BE LB 7220k 00 R ZH 2520, 40 4% 10 1, 55 1645 10 HUEME CS7BL/6 /N AR MR IEA . 2544 R T i 2BhAYT,
Xof SR ZH FRASE U 2 34 R FH [ 465500 2 AR K VAT o LR /N BRI A B HTIAOK Y o R FH e AR 12000 o 45 2 L 20 20050 B T
A 1 (Th1) A BV T 4 A 2 (Th2) 48 At LU A1 , {6 FH 28 1 5T B 326 % (Western blotting) Fl g-PCR AR & T &% 57 [ F (T-bet) 1
GATAZE A A 3(GATA-3) (IR IAELL . AR IERFE N 20194 2—6 H o S8R RN RIMEPUPUR(ANA) FiE
B8 SRS A% PR DA (Anti-dsDNA) FIHT/IMEZE A% 3 F1/Sm HTIK (Anti-snRNP/Sm) 7K 743 51 7 (38.1123.84) ng/LL., (524.63+52.69)
pwmol/L. (23.05+2.31)ng/L, 5% B2 (24.23+2.41)ng/L . (340.26+34.37) pmol/L, (15.01+1.51 ) ng/LAH Fb ¥4 11 . 7115 (P<0.05) 5 254
2/ BRI ANA HT4K | Anti-dsDNA HLAAF Anti-snRNP/Sm LR K- 4351 47 (29.45£2.95) ng/L. (468.14+46.88) pumol/L., (18.44+
1.83)ng/L, LRI AR I B AR (P<0.05) o AEERIZL/INER ThT IEHFE L] Th2 JE A H 4351 8 (11.32+1.13)% . (2.84+0.29) %, 5
S IRA/INEL(18.9521.71)% . (2.21£0.22) 9oAH Lt , BETIZH /N B Th 1 SEAE HAG] B S5 FAARE , Th SR L 91 2 7185 (P<0.05) 5 SA6 TR ZH AH
L, 2540/ BUTh IR L A8 (14.69+1.47) % WH 18 =5, Th2 MEFF L 5] (2.49+0.24) 9B 8 FEAIK (P<0.05) o 5% BRAT/INER Fh st , #5478
ZH/INEL T-bet 2 A3 1A mRNA 7K B MK, GATA-3 25 [ I mRNA 31k 7K -2 i 2 FH85 (P<0.05) ; SR/ NFRAA LG, 25441/
B T-bet 2 I mRNA F357K VB B 75 , GATA-3 & [ mRNA Rk KT B AL (P<0.05) . 458 B EE LM nT 520 MRL/1pr
TRHE /N T-bet \GATA3 B ZEIRK -, T Th1/Th2 40 F-A , BETT T 8 A B AR &8GR
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Effect of astragalus polysaccharide on immune regulation of
systemic lupus erythematosus mice
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Abstract: Objective To investigate the effect and mechanism of Astragalus polysaccharide on immune function of MRL/Ipr lupus
mice.Methods Twenty MRL/Ipr lupus mice were randomly assigned into model group and drug group according to the random num-
ber table method, with 10 mice in each group, and 10 female C57BL/6 mice were selected as control group. The drug group was treated
with Astragalus polysaccharide, and the control group and the model group were treated with the same dose of normal saline. The auto-
antibody levels of each group of mice were compared. The ratio of helper T cell 1 (Th1) and helper T cell 2 (Th2) cells in spleen tissues
of each group was determined by flow cytometry. The expression of T-box expressed in T cells (T-bet) and GATA binding protein 3 (GA-
TA-3) was determined by Western blotting and q-PCR. The starting and ending time of this study was from February 2019 to June 2019.
Results The serum levels of antinuclear antibody (ANA), anti double stranded DNA antibody (anti-dsDNA) and anti small nuclear ri-
bonucleoprotein /Sm antibody (anti-snRNP/Sm) in model group were (38.11+3.84) ng/L, (524.63+52.69) pmol/L and (23.05+2.31) ng/
L, respectively, which were significantly higher than those in the control group [(24.23+2.41) ng/L, (340.26+34.37) pmol/L, (15.01+
1.51) ng/L, P<0.05]. The serum levels of ANA antibody, anti-dsDNA antibody and anti-snRNP/Sm antibody in the drug group were
(29.45+2.95) ng/L, (468.14+46.88) pwmol/L and (18.44+1.83) ng/L, respectively, which were significantly lower than those in the model
group (P<0.05). The proportion of Th1 and Th2 subgroups in the model group were (11.32+1.13)% and (2.84+0.29)%, and in the con-
trol group were (18.95+1.71)% and (2.21+0.22)% . The proportion of Th1 subgroup in the model group was significantly decreased,
while the proportion of Th2 subgroup was significantly increased (P<0.05). Compared with the model group, the proportion of Th1 sub-
group in the drug group (14.69+1.47)% was increased, while the proportion of Th2 subgroup (2.49+0.24)% was decreased (P<0.05).

Compared with the control group, the T-bet protein expression and mRNA levels in the model group and the drug group were signifi-
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cantly decreased, and the GATA-3 protein and mRNA expression levels were significantly increased (P<0.05). Compared with the mod-

el group, the expression levels of T-bet protein and mRNA in the drug group were significantly increased, and the expression levels of

GATA-3 protein and mRNA were significantly decreased (P<0.05).Conclusion Astragalus polysaccharide can affect the expression

level of T-bet and GATA-3 in MRL/Ipr lupus mice, regulate the balance of Th1/Th2 cells, and down-regulate the level of autoantibodies.

Key words: Astragalus polysaccharide; Lupus erythematosus, systemic; Immunity; Flow cytometry; Mice, inbred MRL/lpr

%:?L‘ﬁélﬁfﬁﬁ%(systemic lupus erythematosus,
SLE) & —fl [ B N S0 24 H 2 B RE M
S ZV , R IR I B 2% R I AL i oA e B
H AT L9 w4 JC A RTR YT 5 s, B R B R VR T
S B RE R Y 5 (HJE 5 AE N A 15% 1Y
NBET= e AR RIF 5T R W, b IR 7 1 UG
TRAFRIROCR . B 2 PR R B2, IR IR
GHAVERT Z X R D Re A E R B 1R
T EERIE AW HIGTT RGN BN R 0 Ll
R b, 45k B 2 T R R otk
ZTBEARHE £ 35 AL TP T 40 IR 1 B T i R gtk
21 BEAR S 58 2 00 4 Bk T 40 B 1758 Bh M T 40 i 2
(Th1/Th2) 40 Jifd be 5 26 i . AR PR 2
BHAITT R G AELLBERAE MRLpr /N, 5 76351 H
J7 R HLHL, A RGBS A
1 #R5H*®
1.1 MREFELF HESH(BALA
FRZS 7], 4t SC5 220040085, 4L X 89250-26-0) ,4%
Z R (R AEY R A RA R, T &4 sk
F-(T-bet) P FL R , GATA 454 75 11 3(GATA3) I
SEREHUR CEEFERMHARA ) P BTIA (ANA) |
PR R E R BRI (Anti-dsDNA) Bt/ MR
% 1/Sm HU A (Anti-snRNP/Sm) , ELISA # I 38 %1 £
(il AR A FRA 7], TRIzol™ Reagent (J&E
I TES AR BRAR]) o /INBER 3 1 L Uk B
25t 1658033 (AL U A i BHE A BR /A F]) , Spectra-
Max® QuickDrop™ it 7GR BT
( )R] ], Eppendorf CryoCube F740i #E KR
VKFE (Eppendorf ARSI A FRAH]) o
1.2 FEFE
121 F%3h4  MRL/Apr BRI 20 B ,SPF4L,
WEPE: 6 ~ 8 FEINE AR TR I 25 ~ 30 o, R AR EE 24
5T Be At , 5258 3 1A 48 UE-5 > 32002100001274
C57BL/6J B/ FL 10 H,SPF &%, Wi , 6 ~ 8 JEI i , 1At
TR 25 ~ 30 g, F R AW R 25T B ALt , S5
WA RAIES S M 44007200034870, ABFFEATA—
MBI S A PR S
122 SR omALE A S2m R
Ji | B A BEHL AT R 206 20 K MRL/pr AR A AL
RUINE o WIS M 25, B4 4% 10 2, 10 2
CSTBL/6) BF A= BUVE Ry 0 EA 24 ) 20 1 s o S

LM, FHE N 50 mg-kg'-d") , 4] BB 4RI I 4H 15
i P T B ) 5 50 0 A B R K VARYT , 29 AL R S
HECHR SC I 98 SR I A 0 190 552 56 81 7B o aff 8 114 o
RIS R 10 J o AR R ST R 1 B [E] 2R 2019 4F
2—6H .

1.2.3 A FHok-Faaibm IRITARIE 1 d, =4l
FRHRMEIRUAL 1 mL, B 0BULYE BT 4 COKF & . MR
ANA Anti-dsDNAHif&  Anti-snRNP/Sm#T{A ELISA £
DR G B A TR A 13 350 ST
124 A X AR Thl et Th2 mfad® 1A
JPEEAUR 1 d, RIS AR P8 =2 /NE USRI . B
100 mg UL FFES i 500D T4 25 AL 4 BE BRI, P
HUIMA S wWLAEIEER (1 pe/mL) .6 wL T2 (50 pe/
mL) FISRER 2 5 pL(0.1 mg/mL) , & T4 5% 3246 )
P06 ho I i PBS YR 4 il 28 4 1 B A0 BB
AL R, 25 FITC AR/ NRBT A5k
% 3 BT EPTIAR (CD3-FITC) AT APCHRIC/ NPT A ML
% 8 BATT IR (CDS-APC) 4% 0.5 pL, 37 CHROCIE T
30 min; AMGEZEFTFLS 40N FITCAR i/ NRBUAT
ZE AT EY AR (IFN-y-FITC) Fl FITCHRiC/MRITA
P14 A 2 4 B TE EPUIAR (IL-4-FITC) 45 1 plL, 37 Ciit
J6 B 30 min. i U 2 4 M A E Thi (
CD8 TFN-vy") 40l 5 Th2(CDS TL-4") 4H fifd

1.2.5 T-bet.GATA3 & & /K -F g4l JRIT 45
Je 1 d, BRI S A A8 = 41/ B, U/ BROMEIE . BT Bt
100 mg JRIEZH 20, (1 FH A1 45 50 0K ) 85O B B v T
Wi e . 8UE AT T e S R A R
TR T Pz B8 Je P, VK (SDS-PAGE) J5 5 B & B I 2
I (PVDF) B, {1 FH 5% 2R Wik A7 1A VR IR S I &
T-bet PA TR IA B, GATA3 BATEFEH A 4 °C 12 h, ¥k
W5 HRPARIC AT L AEH0/ MR 1gG = 2 h, YEi
J& #E4T ECL I 8 )5 B , 254 J5 , 18 FH Tmage J
EUR BT A HEA T o3 A A8 B /NS E
FUAB 1155 T-bet &2 GATA3 £ 1Rk KF .

1.2.6 T-bet.GATA3 mRNA & ik K -F#al 577
SEHUE 1 d, BREE IS ALSE = 41/ BUN BUMLDE . B
B 100 mg I ZH 21, i A Trizol 3R 7 i i FH 41 3% 2%
A1 M SR B N UL YE RNA, R 75% L%
VRV RNA, T4 5 0 5 RNA MR, 440 33 7 s 35
BB B RNA J 10055 5 0 6 cDNA, JEA 7986 5 B
%, K T-bet &2 GATA3 mRNA ik K. 51¥))F
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G140 R ¢ T-bet, 1E 9] 5] %) 5° -TACGCATCTGTT-
GATACGAC-3" , I [6] 51 ¥ 5° -ACTCCGCTTCATA-
ACTGTGT-3" ;GATA3, IE[A 5% : 5" -TCTCACTCTC-
GAGGCAGCATGA-3" 5 Jx ] 5| ¥ : 57 -GCTAC-
CATCTCGCCGCCACAG-3" GAPDH: iF [6] 51 ¥ : 5 -
GTCGTACCACAGGCATTGTGATGG-3" 5 S [ 51 4 -
5’-GCAATGCCTGGGTACATGGTGG-3

1.3 ZitZE Ak i SPSS 20.0 84, AWF5E T
R R T HRRATE IES M, Uy £ s %
N, A1) F R R B DR 2R T 25 40 B, 22 2L 1) PR L
R SNK 2, P<0.05 F#R 22 A Geit=# i .

2 #£R

21 BANSRBEWMEKFREE X1ER,H
TV FI 240 /N BRI 7S ANA BT . Anti-dsDNA Bk
A1 Anti-snRNP/Sm $T 1A K- 34 B 1 35 F X e 45 5
AU LA, 25 AL i s /s BRANA HT/A | Anti-dsD-
NA FLARFT Anti-snRNP/Sm HLA K - 147 5 2 FRAIG (1
P<0.05), 3% 1,

22 HAMNRTh. Th2EAAIEEE S5 R41H
Lo, MR ZH R 258 40 Th SERE L 91 B 4 A%, Th2 7
B L9 B S T 25 (P<0.05) 5 SAE R AR HE , 2590 40
Th 3¢ He A5 B 5 T 55, Th SR B 5 Bt B AR (P<
0.05),W3k2 Kl 1,

23 BHNRT-bet FNGATAIEZEHKELLR 5

10° 10°

1 MRLApr AL R S PTAKPA T 20 LR x + 5

. ANAHUA/  Anti-dsDNABLIA/  Anti-snRNP/Sm
a1 R

(ng/L) (wmol/L) o/ (ng/1)
XHRZL 10 24.23+2.41 340.26+34.37 15.01+1.51
BOMZE 10 38.11£3.84  524.63+52.69 23.05+2.31
YA 10 29.45+2.95  468.14+46.88 18.44+1.83
FAi 50.412 43.487 44.531
PA 0.000 0.000 0.000

1 Anti—dsDNA Ry Bt SURE it 40 A% M AZ R DU 1A , Anti—snRNP/Sm
S NS B 1 /Sm LA

2 MRL/AprfRAE AR 5L Th1  Th2 400 7E LB
W/ (%, x +5)

4151 AL Thi Th2

Xf IR 10 18.95+1.71 2.21+0.22
ik 10 11.32+1.13 2.84+0.29
EEyEE 10 14.69+1.47 2.49+0.24
FAH 68.692 15.890
PAi 0.000 0.000

1 Thl MHEFBhPE T A0 1, Th2 4B YE T4 2.

X B2 /N B , AT A RN 25 P /)N B T-bet 2
PR IK OV BB FEAR , GATA-3 7R 11 £ ik KT B 2T
151 (P<0.05) ; 5HEA A /N AR L, 259 20 /)N BRL T-bet
A FIA K T 5, GATA-3 25 4 ik /K- B
AR (P<0.05), WL 2 3.

2.4 HHNF T-bet 1 GATA-3 mRNA 7k F Ltk %
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10° 10° 10 10° 10° 10° 10 10° 10° 10° 10 10°
Cd8 APC-H Cd8 APC-H Cd8 APC-H
B 1 MRLApr ARAEARLER 20 H Th1 Th2 AUAE N HE LB AL A 4540 Th K 5 B 4520 Th2 ALK A S BEZH Th LK B o4

FEAIZH Th1 4HAEZKT 3 C 25 82H Th 4HAEZKF 3 D A% HEZH Th2 4K s B SRR ZH Th KT 5 F R 259 2H Th2 47K -1
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e I—H N -3- TR I 20 s 2—GATA 455 8 14 3;3—T &l
SR T3 4—X] BE 2 5 S—R R s 6—2h 4
B2 4/ T-bet Fl GATA-3 & H K L4

F3  MRLAprARAEFE FL T-bet Fl GATA-3 5 H

IR L H R + s
2151 AL T-bet GATA-3
o B 20 10 0.95+0.09 1.03+0.11
A2 10 0.32+0.04 3.02+0.36
EEYE: 10 0.59=0.06 1.5820.16
FA 225.312 189.419
P 0.000 0.000

TE:GATA-3 2 GATA S5 G 8 113, T-bet T 55 3 H T

55508 BB 20 /N B HL A, R 4 N 2 4 20 /1N BRI T-bet
mRNA Rk KT B E BRI, GATA-3 mRNA FKiEKTF
W ETHR (P<0.05) 5 S AIZ /N AR L, 2590 241/ B
T-bet mRNA 35 7K F B & F} & , GATA-3 mRNA &
TR 7KF-IH (A1 (P<0.05) , L3 4.

=4  MRL/prJRAAHY f T-bet Fl GATA-3 mRNA

Kb x + s
2H 51 L T-bet GATA-3
poyiitiil 10 1.08+0.22 1.08+0.10
FiAIZ] 10 0.39+0.04 2.39+0.30
2P 10 0.75+0.07 1.78+0.18
F{E 216.544 97.364
P{E 0.000 0.000

4 :GATA-3 5 GATA 2558 11 3, T-bet 1y T &3 s K 1,

3 itig

SLE J&H T.B 4 M1 DA 25 L S A M Rl - 3Rk i
B8 R AT 2 RGN H B RN, 5
RERNET, EESHEAT 2 e, — 07
T AT AR A A T UK L 4 M A, T B bk
YA DIRE ; I3 — 7 T AT ELAERG SRR S e T RE  fi
LgG AP A B, 8 T RGO B e A o fie o 12 SR 56
HRAH , T S T A Th1/Th2 S5 3, 855 S o)
fE™, PR AR 53 R FH 2 20 FH T MEME MRL/pr
JINER FRT X G2 D RE A I 5 1 P S AR B

T BE AR K B SLE 34 4 A i b 25(0H) D
K5 T 34k O 40 B I BF A TFN-o 25 VIR G, HEnT fig
J2 38 o VAT T K O 40 S BE K TFN-« 33 9T SLE.
ANA LK | Anti-dsDNA HLIA | Anti-snRNP/Sm HT 142
i £ SLE %9 1Y H 4845 . ANAJE [ B e 1k
P B LT bR 2590 , 76 SLE FHE 225 95% ~ 100%
Anti-dsDNA FL{A 2 SLE RS HPUAR, 5505 16 s 2
AR, o] T . Anti-snRNP/Sm UK &
SLE bric i (0 HAURE K . AR RN,
MRL/Ipr /)N B2 T S- M [7) 750 4 Jife 2 1 7K A it o0 <1
F (DZNep) 167 Ji P B#AIC dsDNA HU A 19 7= A Fin itk
ECL 4 6 4 15 5, 230 MRL/Apr /N BRI AR A RS o
PR MRL/Ipr /)N BRUJ2: H BT SE H o FH ) 28 LR 7R /N
B, AR/ T Fas 2R RO DLIR A RETE R A
B P UK A0 e, DT B B G 9 1 9 o
AR RIS ke B, B R 2 RN 2 W 2 /) BR i v
ANA UK | Anti-dsDNA BT T Anti-snRNP/Sm H{ 74
FKF S4B g T R . R T MEPE MRL/Apr /N
Rt 5 AN AL, S A H T AR . 0T
TE , kLSRRI LA, 25 W 4 I3 /N B ANA Bt
A | Anti-dsDNA $7{ /& Fl Anti-snRNP/Sm HT /& 7K -1
WEREAG . S5 R T E 2T N A Shuik
K, G INAE JAE , HE T &2 PR T VR, HEHLA
A BN B R 2R EAT g R T T g L E Y B 4
JRLRT b B AR R T RE T U E B TR Fak K-

B T HURA T 10 RN, 78 RGP BRI A7
7E T 240 DNA H AL 58, A7 Bl T CD4+ Bl Pk Tk
CL 41 A (CDA+T) A6 AL 5 CD4+T 2 it 388 1o 41 145 3 of)
PR N AR 5 5 T4 I A 4 IR 2 5 SLE S5 it
JE CDAT IR EL 40 A 32 22454 Th  Th2 F1 Th3 i
, HoHp Th A0 Th2 40 i R 32 25 SR e fnan
A E . Th1 B Th2 4 i fir 539 09 40 L DX+ o] - =
MUK e DI RE . Th1/Th2 2 i 23 S 88 RS &1
R RURE R B2 SLE 45 G AHOCHESE , 17 Th1/Th2
U4 R 74 538 R AE R SLE IUEURIN R ™ . Foo
TUEE R R G BERAE /IR Th1/Th2 H Il FEAIG,
H 280t W FEOK MBS H R AL 3/, Th1/Th2 Fb )
s WA HGEE, & B AR G LT BER A AR A
(9 Th1/Th2 26 8 B 4 , Bl Th1 K- FH 25 , Th2 7K F [
i FAAPERXFR I 2 R R G LT BRI A
B —Fh 8 S Sz, H R ALHI AR 8 2T A
1M H 5B A B ™ B S X B REAH
WYIRFR o AW 7T 2 0 =4 o AT A ARG I 45 441
/NG Th 20 AT Th2 20, A5 A4H Th S He A9 %
I, Th2 A 5, 259 T 90 , 259940 Th SERE
EL AT L Th2 A Ee 9 B B R A . 48R T : OMRLY
Tpr/INERCH T Thi 200 AR Th2 4 i ) AH 5G4 1
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FEIRSEH, Th1/Th2 i A 45 2 3 5 #5122 0 vl ek
2 Th1/Th2 KA, P85 e Uhfe , AR TVER

WE5E % B, 5% 5 X T-bet 5 GATA3 7EH B T
W AE oAb & B R B T EZEMERT .
T-bet £ [ /& 5 2L 1) Th1 % S K, 76 Th 248 i) 53
A B2 Ty RE Hh 47 T E A AR 0, AT A AR R Th2 248
R - B, 708 58 42 20 AR 1) Th2 36 5% 4 Th1'™ . GA-
TA3 & 1 7E Th2 4 e s fb o # v B4 s 2R, ]
%5 Th2 B 48 5, % CD8™T bk I 41 g 434k i 28 7= A
PHIAE S . AR K B, 5% B AL AH G, MR L/1pr
ARHE /I BRUIE T-bet 2 11 AT mRNA &1k K- A, i
GATA3 75 [ A1 mRNA £ 35 KT+, X 5 Th1/Th2
21 LA ) A AR — B0, BB AL PR S
25820 /)N B T-bet 25 A F mRNA F35 /K F- B B T+,
GATA-3 2 1l mRNA Rk 7K B EREAL, $2R T
(OMRL/pr /N B T-bet 25 15 GATA-3 5 [ i ik /2
SHR ., Q@IS EIH T-bet £ AL, TR T
IR L A0 B oAb ) T ER T, 2 aE Th B Gayse 25,
P8 GATA-3 Y FRIE , 0] Th2 B G ie I

Zi B RR R 28 MRL/pr /)N fUEA G
IRE R T VE T, 1400 25 8351 H mT e A HL I 2 5
T-bet .GATA-3 1)Kk 7KF-, #4745 Th1/Th2 48 il (1) °F-
i, SEIT R I A ST R TTER .
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