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ABSTRACT: Objective To study the immunoregulatory activity in vivo and in vitro and the preliminary pharmacological
mechanism of the polysaccharide XP-10 isolated from Aconiturn brachypodum Diels, so as to provide scientific basis for the
application and rational development of the polysaccharide from Aconiturn brachypodum Diels. Methods To construct an in
vitro mouse splenic lymphocyte model, ConA, LPS, and anti CD3 antibodies were used to induce splenic lymphocyte
proliferation, and MTT assay was used to detect the viability of splenic lymphocytes in each group; ELISA method was used
to detect the levels of cytokines IFN—vy, IL-2, and IL—6 in the supernatant of ConA induced splenic lymphocyte culture. The

immunosuppression model in vivo induced by cyclophosphamide was constructed, and the effect of XP-10 on the immune

BEEWB: HEARPRELETH (30960476 ); 2 H 4 i R 25 e d i H
EERINY: Z4(1987-), 20, L5, E-mail: pengleiyx@163.com
*BIEIEE: TAEY(1955-), J B A S I, BIESE O 1 < UE A 5 BEIE TR FEAN AT T B v I 24 B 0 bR B BIE S
E—mail: zqfang@sh163.net; J7 %1 (1981-), 55, BIWFFE b1, 1 4 Az S0, WF 52 0 17 - v 25470 R 4 2 25 B2 F 5
E-mail: wanchunpingl1012@163.com

69



2023 4F

=R P EA R R

organ index of model mice was measured; MTT assay was used to detect the viability level of splenic lymphocytes in each
group; Flow cytometry was used to detect the expression level of Treg cells (CD4*Foxp3*) in spleen lymphocytes of each
group. Splenic lymphocyte cell viability was measured using MTT assay. The levels of IFN —y, IL-2 and IL-6 in the
supernatant induced by ConA were detected by ELISA. Mice were injected with the immunosuppressant cyclophosphamide
(CTX, 80 mg/kg), and administered XP-10(125, 250 and 500 mg/kg). The organ index and weight were investigated, and the
expression of Treg cells (CD4*Foxp3*) in splenic lymphocytes was detected by flow cytometry. Results XP-10 displays
mitogen activity and markedly enhanced the proliferation of primary splenocytes induced by ConA and LPS. XP-10 (250 g/
mL) significantly increased the proliferation in anti-CD3-induced splenocytes proliferation. Furthermore, XP-10 increased the
secretion of IFN—y (P<0.05) and IL-6 (P<0.05 and P<0.01) in ConA stimulation spleen T lymphocytes. Nevertheless, XP-10
had no influence on IL-2. Finally, administration of XP -10 in immunosuppressive model in mice can antagonise the
reduction of organ index, promoted the spleen T cell proliferation. Compared with vehicle group, the proportion of Treg cells
(CD4*Foxp3*T cells) are decreased (P<0.05). Conclusion The polysaccharide component XP-10 of Artemisia scoparia has
good immunomodulatory activity both in vivo and in vitro, and its mechanism may be related to promoting the secretion of
cytokines IFN—vy and downregulating the expression of Treg cells. It may have certain application prospects in anti—tumor
immunoadjuvant drugs. It proved that XP -10 exerted significantly immunoregulatory activity in vivo and in vitro, the
mechanism of action may be related to inhibition the expression of Treg cells and enhance the production of IFN—vy, thus
promoting T lymphocytes proliferation and anti-tumor immunological effect. This study will provide basis for the treatment of
polysaccharide composition from Aconitum brachypodum in anti—tumor immunological therapy.
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i 46 %

tumor immunotherapy

E L —HKi#E (Aconiturn brachypodum Diels) J&
B EA Y LEEY NS LW T BRI, —8ok
Sy BT A RUBR W T IR Z TR, o =R L B
Grp EVI R X R AN Z 22—, TR IR
MR T A AT B 5 . AR 2% LA RN 2l
B R R S = R S = (I I 6 W e =
L3 md, B Sk, U RE SRR 2K N
BT R FEREZMAED, BA PR bR .
Je 350 IR S AN B e 45 2 Fh 25 BRAE FH Y. H A
T LB I R R T AW,
R Z W s, SRS E
() P2 O 78 v, 2200 100 R SR IR s 5
SHBRAMTHENIRSE ., AREARKRN LTS
R AR, P A s AR E E—
R Ve R 25 A RE, 2 PR HUR 4> B Al Ak 15 31 1
il Z B 2H 53 XP-10, PETE PEA I 45 R o, 5 |
— R Z A XP-10 B 35 1Y o B8 1 5 A
M, R R EEW LR (%F5.
CN107936130B, & |- —Hi & 205 K 42 By i3 DA K&
ML) o HETF 0, AR BIF 5 3 43 590 4 A AR A /N B
Ih O 4 A AR | A PRy e 41 o /) BRUBE Y i — 20 B
FE b —RE 2 5> XP-10 (1K P 41 7 7
ER, 0 R H2GBALH , T b — R0 2 H
(1) 7 FH AN BT % 3 LR 22 AR 3

70

1 MRF7E=E
L1 #+#t BALB/e /N, HEPE,7~8 A, (AT 5 18~
20 g, FHBCHERIS AN A= I RHEA FR Y R A, S AR IES
SCXK2017-0004. 5% 5% 1 : SPF 254y b7, fA i
(22+1)°C, 1HIE(5525) %, fal kL HOK B EE , A %
W, SR shWdhaT 18 LA 38 R 3R S o A%
i BRSZG SWAH O AE BRAS ) A T T AT sh ) S5 S
05 S8 i 23 v B 2 R B — B R R B R AR B
G143 A5 (SD2022-014) .

AV B0 20 XP-10 Motk A
W B ST5% , 5y % Tk, BA R, h o B B 25K
Sprh e e R e AR

PE-Cy7-anti-mCD4(cloneGK.1.5) . Alexa Fluor™
488~—conjugated rat anti-mFoxp3(clone 150 D)l An-
ti- CD3 HLRIIE A 25 [ Biolegend 23 F ; 1 51 H B
fik i (cyclophosphamide , CTX) W F VI 75 % il 5 ¥7 A4
FRAF] . 4% y(interferon gamma, IFN—y) /%
2(interleukin-2,1L-2) Fl 141 & 6 (interleukin—6, 1L~
6 ) 1Y I G2 9% W2 [ 75 (enzyme linked immunosorbent
assay, ELISA ) #3050 &0 H 5E [ invitrogen 23w .
[REBEME >~ (thiazolyl blue tetrazolium bromide, MTT)
J1 5 F5 1 A (concanavalin A, ConA )4 H 3¢ [F Sigma
A FVAN, AR R I 7 o3 AR
1.2 ZBME 3111 A ALBREE IR A (Thermo—fish—



55 4 1) % S L —RGE 2R XP—10 R PN s 18 R T B AL

er, %[ ) SpectraMax i3X BEHRX(MD, 3 ), Cantoll
T (BD, 26 ).

2 FHiE

2.1 #HIPREmemieEii  ER/NECRIRE
THEEIG , JCRPRASTF UL, #3% F ee ir BE 1g  iii
S U Bk uE , B0 (1 200 rpm,4 °C,5 min), 5 [,
ol FF 2T 40 0 S A T S FR T AN, I RPMI-1640 £¢
1R24#  PBS Pk 2 ¥k, fJE A 10% RPMI-1640 $5
FRAE, K IR T 40 MR B2 T 2 4% 10° 4~/mL, 5 H] o
2.2 4Kl ConA.LPS.Anti—CD3 % 5| ¥ 5 Ik € 2m
ReXg i KA L B TE /0N BRI L 200 B A v 4
F 96 fLHR, £ 4L 100 WL, ZRJGHIA 50 L AS[Rl ik
) XP-10 il 50 pL 2254 )5 ConA (2.5 pg/mL).LPS
(10 pg/mL)=% Anti—-CD3(5 pg/mL)HIAR, BEAN I A
JE 3 NG AL A G SR A T SR . TFEE R 48 h
J& A MTT W 20 pL/AL, ARG 7850 rh 4k 2215 5%
1~2 ho B FR45 05 B 96 FLA,4 CIRIEE L 10
min,3 000 rpm, VAN | /N - 0 X )
(Dimethyl sulfoxide, DMS0)150 pl/fL, ¥R %% ¥
ZER AR, BRI 45 L 570
nm AL IOGEE OD A T35 410G 738 2% =(0D
252520 -0D XFHRAL)/0D X B2 x100%

2.3 BRBE UM AR R BT e 5 A H R
28 15 /0N FRUL I B 0 6, R A0 PR 3 R 2% 10° N/ mL,
B 1 mL KRS 1 mL ConA F:EFRP T 24 FLAR
I SR TCH B BRAL, T 37 °CL,5% CO, 5534
REFE 24 h, B FREE O AR 35 I L -80 CHfE. 4N
o 7 IFN—y . IL—-2 il IL—6 ¥ & % ] ELISA 75K
I Ay 2 AR B S U S

2.4 MBERA SRR RAER HmA LY [
AR BALB/e /N 20 H (R 524 18 o, i i 1
WSS, F B SCHR T 15005 5 AR P A 2 40 il A8 780 (I
WULBRAN ) o AT E AN AR N AESS 1 KA 4
KEH CTX(80 mg/kg), 7E5E 1 IRFEST CTX 2 h )&,
BEAL 3 AT 2 XP-10 I 2 (125 mg/kg) 7]
1 (250 mg/ke ) A1 4 (500 mg/kg) , 53 IE &
XPREZH . K. Rl LA 125 mg/kg 250 mg/kg
1500 mg/kg FIHEEHEE XP-10,ELL4525 8 d. AL
FIIE X REZH E 1 SRR A AR /K o R 0 Sl L
/N R AE ARSI S /N R T, E R IR 2

Je Xt A /INBRHEA T AL B
2.5 HmlK A LRI RAER AR £ I8 AR ORIKES
2 5 R 25 /N BRI i, A B/ BRUS  BBCHS /D BRUAG g
FIEF B AR , T IR A AR . IO E 5 3 R A 454
/0N GG £ 200 B, 9019 20 VR B Oy 4% 10° A~ /mLe FH T
MTT &R L 200 R 7 RN =X 4 M ARSI
251 MTT BBk B 20 B8 A Kl 4 4 1 45 AL g
I L A0 B R VA R T 96 FLAR, BEAL 100 wL, SR 5
A 100 wL 22Z4)5 ConA (2.5 wg/mL) , 454~ 1k JE B
W3NEF, T 5% C0,.37 CHME =A% 48
ho MTT JEAGI 45 2H 9 bk C A0 A )35 77 o LA 325 0
2.2,
2.5.2 AR g AR A G A AR A I LA T
BECTHR L A4 A3 BCE 1100 /> B B4 40 i 5o 1 22
T B AR, 1 200 rpm B0 5 min, 3 L, &
] FeR, FHINAA ZEEARIC I CD4 BUik , = 5 T e
15 min, PEWRYE 1 30, [ W & E 30 min 5, B 5
JER VG 2 3,2 000 rpm B0 5 min, 37+ L& JE, ITA
PEHHRIE Foxp3 Lk, W F 45 min, I A buffer,
B0, R Flowjo B AEBEAT43HT
2.6 AFHIE R SPSS YEATEE /BT ALEE , 4 1h]
# 5 dH One—Way ANOVA BRI E 5 250415 &5
ZEARTE R LSD 00T . IR B LA (x £5) 8w,
P<0.05 FR =R A G EE L.
3 &R
3.1 XP-10 4k #hF i 4k 5 F- 00 3t bk & 4 gL 6 35 78
JI A A(ConA) FIAE 2 05 (LPS) BE 43 7l 5 5+
PEE S T B bk A0 M bg 5, DR s ok 0 5o FRAE DF o
T.B WA GEIFEFR . anti-CD3 HLiKS5 CD3 &5
AL BB E T IL-2 ZIREE(CD25) 5 IL-2 Z IR E5 &
PR SRR I SZ AR, NS S T 40 M & Az v B 1 3
o AW b —kE A5 XP-10 (RSN s
BN, FeA 1 B E T ConA \LPS Hl anti—-CD3 HiiAk
5 B4R L 240 P AR AR | e FHAS [R) R BE A XP-10
AT T, XP-10 AETCAR IR AIRE TS, B K
FAPELR HEMR AT MG 5, B8 XP-10 HAT 22 345 b
TEPE. 7EConA (LPS 5 5 14 4 41 B v, XP-10
AE A T KEL AU AN B bk L 4 o, H S 3k
FERCHTE . 55 41, XP-10 1 250 wg/mL ¥R Al g g
anti—-CD3 HUIARIE SRR LA 5t . 25 R A 1,

71



2023 4F

=R P EA R R

i 46 %

A No stimulation B
0.81 1.0+

*k )

ConA-induced proliferation

dk

e
o

OD at 570nm
o
>

OD at S70nm

o
>

F=d
°

0 625 125 250 500
XP-10(pg/mL)

Unst 0 625 125 250 500
XP-10(pg/mL)

C  LPS-induced proliferation D  Anti-CD3 induced proliferation

ek
sk *

=
=3

OD at S70nm
(=
o

OD at S70nm

Unst 0 625 125 250 500
XP-10(pg/mL)

Unst 0 625 125 250 500
XP-10(pg/mL)

7 5T IRZLAT L, "P<0.05,7P<0.01,
Bl 1 XP-10 {d5b 3t ik B £ A1 58 Th B¢ B0 22 00

3.2 XP-10 kST FRAEIE B bk € am J 5k b 3% P 2m
BB F IFN—y Fo 1L-6 #97K-F UL 22 PRAMH 40 i
HEFESE IR B IR , XP-10 AP ELA L HE I8k 1 40 i3 5 1)
RN, R BFGY XP—10 %20 A B 9 1 1
W25 4 s LS SR e e A PL I, SR A ELISA 546 U
XP—10 it I 4 40 B = £ 200 B PR 7 7K1 52 ) 45 5% 4
F 1R 1F Con A IR ARG TR K R,
55t HRZH He s, XP-10 fE i 35 R bk 1 40 e 15 9% 1
WA IFN—y FI1TL-6 K3 S22 M5, 4
K TL-2 BRI AR T PR X B2

F1 XP-103f Con A FEMEFRMKEBMpaLESR E
EHRAmEFREME(x+s,n=3)

M e IFN-y IL-2 IL-6
(pg/mL)  (pg/mL)  (pg/mL)  (pg/mL)
[EREDOREE - 400+11 570+42 18243
PR T B 20 - 540+80 1217+53 36065
XP-10 2.5 903178  957+51"  658+123"
5 1031£141° 929+66™  780+121°
10 1214£162° 1169+381 889+4™
20 1091+189° 85487  894x56™
0 SRR AH L, "P<0.05,7P<0.01 .

72

3.3 XP-10 % 2R 5% Bkl BT 80 %o 92 dp ) AL R ) R B
BARE ARG Y NI E XP-10 H R
TE 1 A PN S g 1 S AR FRATTE S kO i
CTX, Ji Ty A PN G2 3 i) /N BRUBSE AR . 5 1 % 21 4
LU, B g5 00 ) ASE AR 20 /) B A R JB L L RO ) iR
FEB BERRAL, 45 R XP-10 g7 H
T 1Al i 2 R e S AR A AN B S DR L /D
BRI ORI e B s RO A BT B T, L
XP-10 {55 2H (125 mg/kg IGIT R 35, 2%
SEHAT B EME(P<0.05) . MTT 3248 100 9k L4 200 Ji 7% 14
5 RN XP-10 K75 & (125 mg/kg) HAHMEE T
i, X ConA 755 Ak EL 20 i A9 15 M o e (e ok
fEH (P<0.05). WLE 2.

A B
24+ 61
_ ac * >
o o
1 16+ £ 41
> s
@ °
2 £
2 c
S 8- S 2
o =
»
0 0-
Normal Model 125 250 500 Normal Model 125 250 500
XP-10(mg/kg) XP-10(mg/kg)
C D ConA
2.6+ —-L 0.4+
*
5 0.34
-4
E! E
; :
51.3 p 0.2
(3 * a
; o p—
[-% 01
"
0.0

Normal Model 125 250 500
XP-10(mg/kg)

W 5RO G, "P<0.05,7P<0.01,
B2 XP-10 3 & iMEl a0 R 28 B I 40 i 5l pY 8200

T
Normal Model 125mg/kg

3.4 XP-10 #6452 % T A SR 55 B b BT 50 5 98 3 ) A
AR Treg 20l £k K -F JHTHE T 41 (Treg)
SRR S 2 B VIAROG , Ry itk — 204 7R XP-
10 175 T g SOW AL, FRATTHE— 25 A0 I 1 S
AL/ Treg ALY FRE o i =20 M A U 45
R, 5% HRZH L, XP-10 {5 (125 mg/kg KA
HEETHUG, REMHRBALN R Treg 401 (CD4*
Foxp3*T ZH i ) Y R 35 L i 3 F R, 2 R 2 A gt
2 (P<0.05), W 3,



55 4 1) % S L —RGE 2R XP—10 R PN A s 1A R T B AL 5

Normal Vehicle

m'wl ""‘,,1' vml“o,vvwwq'o. m‘.,’ @ ow ow oW ow

XP-10(125mg/kg)

~rm
0
10

10° 4 3 Normal
3 1 Bl Vehicle
10 K] Bl XP-10(125mg/kg)
; +
X 10+
'y, 3}
3 £
'l
m"% ‘:; 54
g
+ 1 o
0 &
=
E o ’
W
CD4* R

T SR A, "P<0.05, 7 P<0.01
B3 XP-10 X & HIHIE RN R Treg Rk

4 itig

J¥PIeE G B VAT 3 B R e PR B LR I e R AL,
St b TR SR AT e By g, DA T4 o R A A e g
2 L o P 8 B AR ) S R T BT o ) AR f 2
FRGEMAR EHEET RT3 A ZWL S & i 7 S
5 rf B2z SRR T B G o T S 25 A R 1)
LA BRI A A AR BRI 2 B
HA W R 2 e R AR AL, PRI A “FRIERR
H R IR YT I e 0 S5 A T D00 R 7 32 3 2t ) 2 A s
AL BA 38 5 AR TE S B P e 7 UE T
A IRBIIESAEN BT T, FRIESFILfE T R
2R By i v B 2 X BRI IR YT R At
&, Kt BB 2t C R Bk B3R 7 n] LAY 2 240
LG e IRES Bl A A b HoR S rh R 2 AR
FRWAW S B3 TR IESTHE RPESTIE M AT L
AHLE A SRR RRIT R EA Rty RO r
2 A U T E R RS ks £
WELEHTIE S 7 T VR FHBLAR], AT — e R B
R A BRI AR YRT T 24 5 O T R LSRR S R
SRR

MR RN T AFTE B R 2R A )i
) — 2 RIR R AT T, FEXT ML G R 48 i ] 49 1R

F— BB F R AR 22— Ok M 2 kot 4
0, TSR BAE ) 22 4 mT i a5 S e A0 B A AN ] A2
G5 A A AR 1 40 A5 5, DT 8 5 HLIAR Y
RRERG, BIG M RRE R R AMER G S, £
BRI BN 4 - I T/B bk T A L A
5 B2 M WA A RE Rl B R AR R A R AR 0
PE R AP AR CAES FE T 2T R, 20
TEPERU BB AR A TR PR 24 ek L BR . 1972 4F
H ARL #5700 B s 2 W 9% v e IR ) 22 H e 2L
A RPETIEVER , LIS, — 4% B2 sk k1 b Pt
i 96 114 G 322 %) Bl B8 P 245 S0V T 92 1 1 FH I R i
Y ZHEREIE B RWITRA | = N Sh 5 A 4k % I HE
B S 2% ZREY) 20 A B 1 s
PET IS, BE L R MLAAR IV 200 i S Ok £ 4 A ) B
PRI FE R RNIG R IVFH rh 35 % S LA R 4r
(3 = T 1 BT GO 2 Lk k) 2 b
YRR E BTG 2 — R R G H A EE
PHATVE R, 2 PR & T e Syt i B FH 24 1) s ok
WHZ—.

AP RTINRE RIS Rk, 442
B 2y B9 A5 2 20540 73 XP-10, I M3 36 1) 7E I
JLhih b AR ARSI RGP XP-10 %) ConA \LPS
87 anti-CD3 HUIRIE 50 15 41 i 38 7 h BE A S2 i), %
B XP-10 AMLEAT 22 247 FE M 10 HAE ConA (LPS
U5 5 A0 AR R v XP-10 BEAS A 0E T kS
AR B b O A0 A g, FLE PR AR . XP-10
T 250 pg/mL R JE T A2 anti-CD3 HTIATE T 1k
ELanfasg s, DL B2 SRR, 5 b —R0E 2Ry
XP-10 TEARSMEA B (A S e B s TG M, W] REFE Db
Je % T THT AT BT N T 5

1L-2 IFN—vy & T 3k O 4 5406 I e 7 A 1 i
HEA I, W B R R AR 3 R AR RN
MIDIRE o IL-6 s —Fh Z T REAH M PN -, 7F s R A
F i B AR, SRR B s - - N
SRV o A — ST XP-10 X 41 R 114
S, W25 4 7 HAF 5 e e A TG Ak B BIL, FRATTR
JH ELISA 460 IFN—y IL-2 F1 [L-6 /K F-, 45 5%
B, XP-10 259 (501 Tl 5 35 4 w5 AL Upk £ 40 i P17
IFN—y Fl IL-6 /K, SR 1L-2 7= A4 JC B 1 5%
M T IL-2 AES A Z Ak 40 ML (4n T.B 4 K

73



2023 4F

=R P EA R R

NK 40055 ) Ao 389 4, 7k 0 200 B 7 434 4 oo 2 oy, 9
FERRAY TL-2, HCHEN i T XP-10 E R & fE bk
2N BB A, M EEARRE KA Y TL-2, H I 5 3k 12
YHMIIGHE 24 h 5, AHAE A IL-2 TR ARk

— PR, AL G 2R G2 B, SR
(N 25 RE ) — e PRI oA T TR, BLET BT e s i 1)
TP SRS B e ] . T e P AR A
IR S AT AR AR 3R A SRS H
T4 R 8 B A2 5 AT o B IR I 2 e R 5 T %)
IF 25 2 — | BERs H BT 7 15 54 N S 2 1 il
SEHCIRAS IR )02 2 0 3 B L i 1 AR
FEMIMEIR DNA 431, KA ERAE 5 S AR e
TEONE , P ORE T BT 0% N 465 245 %o 400 i e 2 AR
TRARPE RS R BB T . S5 R, 5 b —AE 2 p
XP-10 F 5, WL m T BB T 0 S e 4
BRI B S BE T, AL 6 BB LR 75 5 AOASE AR/
BRUAAR BT F5E 4 B T, X G 2 0 ) A 75/ ) G R e 8 4
(3R, FEUE ConA 7551 RGLIM 12 20 M3 3 Tk , 4R
T HAR ML s D RE A S Rt , L XP-10
fICFH A (125 mg/kg) R I0HE . 3BT R AT RE AT -
(1) ZWEAL 502l BEAS K, T RETR A oAb 4 , M %
T 2 Se RN 5 (2) SCHRHGE R 2 fo )
SRR P 45 25 O R ORI, ELL DD AL
LR

T Z0M A1 N s 2R G f T B O AN 28 B, ST
JE R R VI . Treg A2 — oA B 24
FEVR T LT RE A IR E 200 B SR, A0 0 T 2 S
O S EEIM A, LR SR K iS5 )
FHOG, TS Treg 20 REAS 8 3 4 i 200 T 41 i
R R Ik R D 0 555 AL A e vk R G 28 g 225 , AT i ik
BidRg B AR R, B[R] Treg 20, D7 Treg 411 fifd
B, $ WL RS S I BN S TR T IR (A
ROV . AR R, XP-10(125 mg/kg) 2591
FilJ5 , Treg 20 s (CD4*Foxp3* T 4H il ) Hb. 151 1 3 F [
PR XP-10 AL 08> Treg 4 LA 1345 AILIA 1Y)
PR o2 2 T RE , T REAE X P AL 254 B/ F A
BUIRS 328 il B I 24 T LA — R 1 I FH T 5

74

i 46 %
SEHk
[1] BKEB, T I8, 45, HPLC BelE S [ —Ass v 2 fp
VI )] 29 BT 24, 2011,31(2) : 387-389.

(2] B30, W, RN IT , 45, RP-HPLC I E S b —A s
B R AR 20 BT Ak, 2005,25(11):
1382-1384.

[3] #or AR A o~ 4. 5 L — AR oy A2 B
YE IO ST ML [J]. 2 73 o 2 2 B 24 41, 2016,39(6) : 95 -
102.

(4] A BEEE it 45, 5 E— R SR e
SAEHIBLRIDEFEL)). S2HR,2020,38(1):51-53,93.
[5] WAN C P,GAO L X,HOU L F,et al. Astragaloside II
triggers T cell activation through regulation of CD45 pro-
tein tyrosine phosphatase activity[J]. Acta Pharmacol Sin,

2013,34(4):522-530.

[6] XU S,ZU0 A,GUO Z,et al. Fthyl caffeate ameliorates
collagen—induced arthritis by suppressing Th1 immune re—
sponse[J]. J Immunol Res,2017,2017:7416792.

[7] CAO Y J,XU Y,LIU B,et al. Dioscin,a steroidal saponin
isolated from Dioscorea nipponica,attenuates collagen—in—
duced arthritis by inhibiting Th17 cell response[J]. Am J
Chin Med,2019,47(2):423-437.

[8] HHEWE. $RIEIAF IR MR S B oR )], s B G o
2021,48(6):565-569.

[9] PR, 1 {2, AHW) ZHH S A0 1E JHAT 98 2 JE[T]. ARic
SRES M SRR, 2022,29(7) : 1252-1255.

[10] HOU Y C,WU J M,WANG M Y,et al. Modulatory ef-
fects of Astragalus polysaccharides on T—cell polarization
in mice with polymicrobial sepsis[J]. Mediators Inflamm,
2015,2015:826319.

[11] YANG X,LV Y,TIAN L, et al. Composition and systemic
immune activity of the polysaccharides from an herbal
tea (Lycopus lucidus Turcz) [J]. J Agric Food Chem,
2010, 58:6075-6080.

[12] BRI, W3 A, 5. RIR I B B s 518 7
/N B A S AR X LU IR LD]. e 2 2% 75,2005 (S1)
128-130,134.

[13] sRULEL, BRME WG 8E. 98715 M T 4000 55 ko S e 1R Y7 ().
I fEe#,2022,42(5) 1 849-856.

(Wi H 191:2022-12-23)



