g Il R K 2023 45 41 H5E 9 1
.78 - Journal of Sichuan of Traditional Chinese Medicine Vol. 41, No.9, 2023
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WE: Ay RKSHE (AP) B FRKL (IR) 8 LH-1 SIS 543 M E R T 3 (STAT3) 5
WHHHm, Tk BAERIERG LH-1 S UL ie g A 3 20, KAV o AP AL 32 20, BEAD 20 Ao 4b 32 20 34 3% JA AR AR BR
HFEL IR A, RAFRBAFIEIR, LHRUEIZRE P RARE R AP, ML RS0 H] AR, Bha
STAT3 (p-STATA3) /STATA3, FHMAKR B2 EH 2 (Eg2), @RE-FE5EXPHETF 1 (SOCS-1)., & miA
#-6 (IL-6) Famiei%-17 (IL-17) KF, &R, G, BAMAH HHRREETHE (P<0.05); 5K
A4k, AP 0. lpg/ml, 0.5pg/ml, lpg/ml F= S5ue/ml L FAH HHEERA R4S, L AP M ER KA RITS (P
<0.05), Sk, A p-STATA3/STATA3, Egr2, SOCS-1, IL-6, IL-17 K-F# 23 X (P<0.05); HAR
85k, AP 0. lpg/ml, 0.5pg/ml, 1pg/ml Fo Spg/ml & #2889 p—STATA3/STATA3, Egr2, SOCS-1, IL-6, IL-17 &-F
AR TR, B AP AW AMAR TR (P<0.05), %4ik. AP LA Z4TH IR LH-1 S MLam st 5 B 4500480, L2
WA BRI, TieEwa B, TRIEMIEAIFAX,

KR, wMmit, BB TR, K S, STAT3 5%
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Effects of Astragalus Polysaccharides on STAT3Signaling Pathway in Insulin—resistant LH- 1Cardiomyocytes/MAQO
Jing' , LIANG Zhijing' , ZHANG Yan®, et al// (1. XPAN JIAOTONG UNIVERSITY HEALTH SCIENCE CENTER , Xian
Shaanxi 710049, China; 2. The Second Affiliated Hospital of Xi’an Jiaotong University , Xi’an Shaanxi 710004, China)

Abstract: Objective: To investigate the effects of Astragalus polysaccharide ( AP) on LH-1cardiomyocyte signal transduc-
tion and transcriptional activator 3 (STAT3) signaling pathway of insulin resistance (IR). Methods: LH—1cardiomyocytes were
divided into control group, model group and AP drug group. Palmitic acid was used to induce IR model in both model group and
drug group. The control group and the model group were cultured conventionally, and different concentrations of AP were added
into the medium of the treatment group. Glucose uptake, phosphorylated STAT3 (p—-STATA3) /STATA3, early growth response
whitening 2 (Egr2) , cytokine signaling pathway inhibitor 1 (SOCS-1), interleukin—6 (IL-6) and interleukin—17 (IL-17)
levels were measured and compared in each group. Results; Compared with control group, glucose uptake in model group was sig-
nificantly decreased (P<0.05). Compared with model group, glucose uptake in AP treatment groups of 0. lg/ml, 0. S5pg/ml,
Ipg/ml and Spg/ml was significantly increased, and was significantly increased with the increase of AP dose (P<0.05). Com-
pared with control group, the levels of P—StatA3/STATA3, Egr2, SOCS-1, IL-6and IL-17in model group were significantly in-
creased (P<0.05). Compared with model group, the levels of P-Stata3/STATA3, Egr2, SOCS-1, IL-6and IL-17in AP treat-
ment groups of 0. 1pg/ml, 0.5pwg/ml, 1pg/ml and Spug/ml were significantly decreased, and were significantly decreased with
the increase of AP dose (P<0.05). Conclusion: AP can effectively promote glucose uptake by IR LH- 1cardiomyocytes in a
dose—dependent manner, which may be related to inhibitory pathways and down-regulation of inflammatory mediators.
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IAESR, BEE OHMNBIFARER £, CPB G  reperfusion injury, MIRI) RALFE CPB B #H KRJ5 .0
JHAEE R 2, 2020 4FE NG 8E wox, FREAE DhfEREeT, BRSSP St i, Ol
CPB FARBELA X 17.65 JiH, HOAMEFFREBEER RS EEPL (Insulin resistance, TR) J& 53 MIRI %
63.5%'" ., CPB BBE4EFRON AR TP G AT RAEENLE 2 — 0 O ULE A B 5 22 R 240 i) 4H
MR, AT ARIF] 24T, EAR P ESHPKILF 20, CPB EshPkFHW = FEE B d, ANYHLE S
SEL DBT T 3880 UL B M A2 P A 35 4 o0 L) B 1 i 43 MHE IR, ZARFEEAET O, IR 2L
5512 s LB i — 5 E B (Myocardial ischemia 241 BEBE R IBOCRIAR FH B, 4k S5 200 LS ML — PR v
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IR TR 2R S DI REMKR A A2 B L i PR P 3 a4 a0 WL
IRCIRAS, B&I CPB BT MIRT, M & 3% 0 DI e
YEH ., BAI, MIR &AL RSB, 555
SRFS SIS 7 3 (Signal transducer and activator of
transcription 3, STAT3) 5@ & MIR KEX
JEIEZFE N, STAT3 {55538 4% ] 3 o i 15 ML A R
RE AL B N, W IR, HE W (Astraga-
lus polysaccharide, AP) 27 1 H H B 22 2 3
gy, BARYIR ., PuEfb. PoihE . S0 3h Ik N B2 gl
Madits . kol eaEfk . BT IR 2.0 L4l g e
R R, AT DAL IR BAA 8RO,
{8 H ATl RXT T2 2 206970 UL IR Y =22 4/E L
HIBF g Rk, ATFR B AR ST B R 2= ]
I EGE STAT3 {5 S M, 2% LH-1 0 LA IR
B InPUAABEA ST .

1 M5 FEE

1.1 A, KA 5E

L1 A AN LH-1 SO AL [ i
BRIBAY TRARAFE .,

1.1.2 XA "k DMEM 532 . A4 107 . f54E
fig, 2-WisE - ["H] -D-#i4F (KEHF (L)
R AR AT, S HE R (ORERFEE
IR H ), HEPES 22 vl Eh W . RIPA 2L W |
TBST i ( i E AR AR ); BCA
HEHEEAH &, ECL b2k a ( BiFEE
AR A RA R ) ; STATA3 Puik ., Bifgib STA-
TA3 ik | Bk STATA3 ( Phosphorylated STATA3,
p—STATA3) #ifk (Abcam A H]) . FEHI/E KWz
12 (Early growth response protein 2, Egr2) $i A
(FEEAIRAEEAR (dbxt) FHIRAF) MR T
S5 E AR R 1 ( Suppressor of cytokine signa-
ling—1, SOCS-1) ik ( LBl YR A RA
") HY4IESNE -6 (Interleukin—6, IL-6) . H4Hji
2 =17 (Interleukin—17, TL—17) .,

1.1.3 fLE —1fH PH-240ACO,fHIRE; 3746 . HM—
SY96 fiEFRIL . HT—Mini Plus HL IR — A AR EN R S8 .
BI Chemidoc MP 25k 24 &SGR RS,

1.2 BFRFH &

1.2.1 LH-1 <zmfaszic LH-1 .0 L4 E TN
19 100ml BG4 LVE 19 =i DMEM 153724, CO,TH &
B3P 37°C T 22 MG BERR 32 1h, BRI BE A K41
Mo, JRERANMIR IR E) 6x10° 4~/ mL, &R F T SeHE
0. 1% WA W H T (37°C) 0.5h i 6 FLEGFEM
Kig%, 48h Jo WL AN i 5L BH [R] 25 4 Sh sk B ] )

1.2.2 IRABEMAEIZ S LA LH-1 L4
B AR B i 3, 57 MIR U BB R | % 5 X B
20, BRI AL FR 2, H Hh X BRZH A NI 0. 1mol/L
JBEES ZK M DMEM £5 5% (& 100ml G 4= 1ML3% ) 1%
F5; BRI N A 250wmol/L AEHE BR ¥ A1 0. 1mol/L
JBR 5 2 14 v Bl DMEM 5532 (% 100ml Jify 4= 1fiL ¥ )
Brge, I I Rr£e 85 5% 48h, AL HFRPFEMHFH N &

250 wmol/L AFHITR W #11 0. 1mol/L Jif i 2% 5 B DMEM
Wi (2 100ml G 4- 13 ) 3537 24h, 4kSEAH &
0. lpg/mL., 0.5pwg/mL, 1wg/mL FT Spg/mL Y # 5
Z P = E DMEM B3 32 W8 (% 100ml i 4- 1 ) 1%
I+ 24h RLEET IR 240,

1.2.3 #®HEBELBAE AN T L ANETNAAHE
LH-1 .0 UL40)ifg J HEPES 22 i 3h %% ( HEPES buff-
ered saline, HBS) ¥k 3 ¥, F 37°C i) HBS 1 4ksk
JEA 30min; AR [PH] [FALRFRICH 2- B4 -
[H] -D-#iZghE, 37°C HUIHE 15min, ZJ5
WHLZ AT W, FE S s T okm L, H KR
H B ER 2 sh VR U 3 WK HEB TR A 6°CFRBE
JIA 0. 2nol/L NaOH ¥ 2 fg AL ¥ 1h, )5, M
BWAEE 10wl A0 B AR, E4E BCA 50 &l oy
CTHEAWE, S5RUXTEAH N 100%, HAhs 4 5%
MR 5 ek

1.2.4 L@ P Rafast iRk E LR H
FRAG S LH-1 O HLATME A in A RIPA 2, 42
BB B 1, BCA 77 & % 32 IR B AT 8
WEEmE RS DAESZ P WIR A, 100°C £ )8 # 10min
Ja, B, M L., SDS-PAGE BEJIK L1k 5 5
LyEm P EA, i, SR 1~2h 5, S300nA
T STATA3 . p—STATA3, Egr2 1 SOCS-1 fy—Ht,
4°C 54T Ak i B 5 , TBST 22 sy vhde, in HRP
tRICH —Pt, FRAMTIHE 1h, HRELE 3 K.
ECL &Il 7] B SC AL B, T8k B iG RGE
AT TS 25H . GAPDH /E M N2, A &EA
Tk,

1.2.5 Fmdgsrme WENRE AP LH-1
OO I% 35 W, 4°C, 800xg BS.0» 10min J&, B
EIEW, BRI O RE R A R 4 TL—-6, IL—17
K-,

1.3 it FHx WP EA SPSS22. 0 it ik
AT 50T . THEBORME IR S B E AR 2 (%
xs), 6 SN HEA B 225001, WAL 534
JA1SD—¢ ¥ 56, ¥ PL P<0.05 N2 5 B 51242
BV a

2 # B
2.1 #E %4 IR 49 LH-1 @6 % BB/ 7 69
e SXTHR4HE, AR LH-1 40055 25 V5 5

FHTFE (P<0.05); SR, REMWE AP 4bs
P8 5 AL L 2 ) M AR B S T, HL SR RN B Bk
BEMHTE (P<0.05) ; AN[FEJHREE AP 43 ¥ 25 Ab FH 21
A FE R ECY W BAK T X R4 (P<0.05), ULE 1,
2.2 ®E Z#TIR 49 LH-1 @8 i STATA3 155 i@ %
ey Fee SXTRR4LEL, BAIZH LH-1 408 p—STAT3/
STAT3 KV ETHE (P<0.05); SHEAIZHLL, ANIH
WJE AP LI Y & A FH4H p—STAT3/STAT3 /K F B 3%
TR, HE2S00H Rk BEGEIE (P<0.05); AFRH
AP AbFRPY A AL 4 p—STAT3/STAT3 7K 34 B &
TR IR (P<0.05), WE 2,
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B1 FEESHE IR LH-1 HAREEEZRE NN Mm

. A XE4L, B BIRIZL, C. AP 0. lpg/ml, D: AP 0.5ug/ml,
E: AP lpg/ml, F: AP Spg/ml; SXFHE4 I ,*P<0.05; SHM4
It,"P<0.05; 5 AP 0. 1pg/ml k,°P<0.05; 5 AP 0.5pg/ml H,*P<
0.05; 5 AP lpg/ml [£,¢P<0.05

1.0 a
ab
08 abc
<
o
P
0.6+
= bed
s
;: 04+
w
L abed
0.2
0.0 -
) )
S S o & o o
. \g}!@\ P w¥ Bad W B ad
i) & KA K3 R N

2 EESHEN IR B LH-1 4838 STATA3 {5518 AR

. ST, P<0.05; SHARILLLL,"P<0.05; 5 AP 0. Ipg/ml
lt,°P<0.05; 5 AP 0.5pg/ml th,"P<0.05; 5 AP lpg/ml Lk,°P<
0.05

2.3 R Z¥EAIR 49 LH-1 @8 Egr2 #= SOCS-1
Wk SXTHRA L, BRI LH-1 diifi b Eg2
SOCS1 KA BFETE (P<0.05); SHAIAHIL, A
U AP ARBRIY 45 A BREZH Egr2 F1 SOCS—1 P 2
B, HLELEUH B W RO (P<0.05) 5 ASIR]Uk BE
AP AL BRAGZ AL B Egr2 Al SOCS—1 #0H i i T % IR
HEH (P<0.05), WLEE 1,

F1 HEZWEX IR B LH-1 Z8fE Egr2 1 SOCS-1

G (x5, %)

Eiztan Egr2 SOCS-1
X B2 0.208+0. 048 0.083+0. 013
L RIEE | 0.948+0. 152* 0. 778+0. 125°

2549140 (0. 1g/ml) 0.810+0. 112 0. 655+0. 109

254 (0. Spug/ml)
254 (1pg/ml)
254 (5pg/ml)
. SXPRLLLL, P<0.05; SHIMAILL, P<0.05; 15 AP 0. 1pg/
ml b, °P<0.05; 5 AP 0.5ug/ml t,1P<0.05; 5 AP 1pg/ml L, °P<
0. 05
2.4 #¥ $¥xr IR 4 LH-1 @95t IL—6 F= IL—
17 49 %vm SXTREA L, BT LH-1 481554 11—
6 FIIL-17 /K F S (P<0.05); HEIAIZ
Lb, ANIEHEE AP AP £ AL PRLH 4334 IL-6 F1 IL-17
P m IR, HE23H A 2B (P<0.05);
AEIHE AP AL PR 45 AL BRLH 43 TL—-6 Fl TL—17 ¥
AH B TXTR4 . (P<0.05), ILEE 2,
F2 HEZHEX IR LH-1 45 IL-6 #1 IL-17

0. 682+0. 104" 0. 534£0. 090"

0. 539+0. 064 0. 414+0. 080"

0. 388+0. 056> 0. 205£0. 040

BIRZNE (x+s, pg/mL)
£zt 1L-6 IL-17
XF R ZH 8.71+1.50 27.19+5. 98
HERIZH 28. 19+3. 49° 83. 17+8. 94°
252 (0. 1pg/ml) 24.33+3.23% 75.04+5. 16
241 (0. Spg/ml) 19. 89+1. 24 61.72+7. 12

iU (1 pg/ml) 15. 821, 792b<d 49. 08+7. 60!
25940 (5uwe/ml) 11. 851, 472bcde 35.72+3. 90bede
. SXH4IH, P<0.05; SAEM4IH > P<0.05; 5 AP 0. Ipg/

ml b, °P<0.05; 5 AP 0.5ug/ml t,1P<0.05; 5 AP 1pg/ml k,°P<
0.05
3 it it

IR JEZ P &4 2 R al, 7F CPB F
AR, MRERARE . TR 6045 55 508 ] S 5045 Fh R
A R R B I A 2R, S BOLAAS 0 UL 40 it
X R S B RUBAE R R, AT H BRAILAS IR, i S 2
FEE R L TR AN UL TR SR EE R B O LA
T Xl 4 2 0 0 FR BRI P 222 I, L VAR O A v 2T 20 B
TEFAE, HEFASKFYS CPB & B W] 2 14
M CPB T3 MIRI J& S BUR E ARG IET ) 25
Pl —, IR #&iE 5252 MIRI & 9% 00 8 EALH = —
WO LA B TR, 42 5000 UL 40 e X 485 285 1 17 8 B
FIH, Xt Tk CPB B TG BA EZIRIRE X,

WM. MR, JF, B 5. e, BA
. FIIRHEME . A VFEEES IR, v T8
PRI, BTEE RN IRE ZFRINIRIT . AP 2T
PR B PRI, WRedn . BT T KIS HE 2B I
AR CAESS, AP N BEHE T Z M igts, UEh
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PRIFHERACH, PH IR &A= & ™" i Bk L
W EA R e E/EA, (B 37T H B4 E A
B o 58 4 B AR Y L ASHE S8 AR Ah 5256 o B R
AP LbFZE > UL AH B 04 4 260 5 ICBH v TS AN A
5] A AR IE S A —2

STAT3 2—Fh IR, HEREZEZMAER
PR 40 it N R s, T e B S () 3k B A
Z 5P . TSR AT &K L, STAT3
BEMESEES IR KA RREYME, SPRES
=B UM . MR R A R > . MLARBE IR AR
WEEFRL A CC ) Erg2 & IR & AR 142 VE % T
SOCS—1 J& STAT3 15538 % T UiF 0y # = X, AT i
IL-6 5 5321k, IFRmanidl IL-6 B, BRI T
SOCS—1 REMIHI] JAK2 #5519 STAT3 #fg ik, #ids
FEVERIER N, SRR EALERE, IR RAR,
AN Egr2 ik A, IF{R#F STAT3 BEmgfk, K
TF SOCS—1 S Bk, M Ak IR, AW 5345
BIZH LH — 1 O L4 Bl p — STAT3/STAT3 | Erg2,
SOCS—1 B TXI R4, 5 Lu ZE0Fsess B —a"
&8 STAT3/SOCS—1 15 538 B E0S 5.0 L4 g 1Y) IR
KAEARK, SHBIHA L, AP AbBR4 TH-1 .0 L4m
i p—STAT3/STAT3 ., Erg2., SOCS—1 HJH § T %,
HBEEHE AP ¥ & # K, p — STAT3/STAT3, Erg2,
SOCS—1 FRE#BH &R, $&/8 AP W@ 3] STAT3/
SOCS—1 fR5 M HIE, WE IR,

IL-6 J& F R &M K 7, 2 S0P A B ad o
WHHEF, 5§5IREAEREBEVMIE, IL-6 7F
STAT3/SOCS—1 15518 MG h 4 i E Z A 0, 1l
PG JAK/STATA 551842, 55 SOCS-1 FRik,
[ G 43 Wb 7K 23 52 SOCS —1 K2 i 9 =51 itk oh,
[L—6 B AT SHIUE CDA+T 4 o34 R B TE T ke
402 17 (Th—=7), IL—17 J& Th—7 5341 B # 2 E K
¥, STAT3 M ZAEHE Th—17 44 M54k 19 38 B2 4% 5 K
T, TL-6 BEiE L i 7S STAT3 @, #Emifedt Th—17
SR TL— 17" ARBFFEABLRI L] LH—1 O L0 f
IL—-6 FI1 IL—17 43 i B . =5 X R4, #2700 0L IR
K HE 5 IL-6/STAT3 15 58 #% A1 STAT3/IL-17 {5538
BEBOE A G, SRR, AP AbFHZH LH-1 .0 AL
AL TL—6 A IL—-17 /KR TR, HBEZE AP
WP IO B B T R, 8 AP Wm0 1L -6/
SOCS—-1/1L-17 {5 5%, % IR,

LR L PTIR, AP BB AR IE IR LH-1 0 JUL4H X
AR I, HOE P R, nT R LS A il
B, FUHRREN BTRIB A K,
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