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WE. B MR EEETE I (astragaloside 11, ASTL) X /NG Zh kS5 WLZH M (arterial smooth muscle cells,
ASMCs) 1 T % TNF—a Z{&(TNF—a receptor type 1, TNFR1) /-5 {55 i 19 HIHI0E L b 25 5 B 10 b 4 16
AIBLED G RERE (L Ve FHAR HHIEHE . 3% DUREIRES AS T T 4L FE ASMCs, 2 J5 DL TNF—ao iB 52400 . % WST—1
SRR M A v D AR A s SR SE I E B RT —PCR A RK 048 16 (8] 24P 43 F-— 1 (intercellular  adhesion molecule—1,
ICAM—1) | B8 3 PE S (LR %5 B BS 28 1 2 (& (lectin —like  oxidized LDL receptor—1,Lox—1)F1 ATP 454 A%z & [
A1(ATP—binding cassette transporter Al, ABCA1)mRNA &K 25k ; 5 A Western Blot 77 i &l ICAM —1 Lox—1 F1
ABCA1 & [ K25k, H AR AS 113X %% 5 [ - NF—«B (nuclear factor—«B) - i#31H] & [ IkBa (NF—«kB  inhibitor —
o) DU HHE S 4T AKRT 41 9N (R AL i3 ( extracellular  receptor —activated kinases , ERKs ) 1 p38 T & (b 19 21
R (1ASIAE 30 nM~10 pM GBI AR HIHI 40 I35 70 5 (2) AS 5 AR g P FI ) TNF—o % ICAM =1, Lox—1
F1 ABCA1 mRNA Zik (iR 5 (3) AS T B ARHH N H] TNF—a 3 ICAM—1 .Lox—1 #l1 ABCA1 & | %35 (YRI5 5
(4)AS I H0H] TNFR1 /51 IkBo B BR (L FIBR % 5 (5) AS I ZHIH] TNFR1 /0 S AKT . ERKs £l p38 Wi fig

1. i AST A &EHIE] ASMCs 1 TNFR1 /) F(5 S BEHE . 2 5 Hm R P BaE EERE LR .
KR WIET N ARCEE AL MREIAYEIA T —a; TNFR1; NF-kB; FiR1EM

FESES: R285.5 XEkFRER: A
DOI: 10.19288/j.cnki.issn.1000—2723.2017.03.001

HEXEH (astragaloside,AST) P RN A
K EEEEA 2 — ARNAGHEZITRER,
AST fEL I 75 B A 1% Z1EH, | RO
B 9RO E O L AR R AR L R ik
FAONLRERIPE R L DARRS i it 2h 70 B9 sEmi o I IR
FZGIESE B, ¥ BC R 1 I 3 7 0 1R o IR 30 ok ok
R0 B CTRE /L9896 B 78 77 B, S I PR JE IR 9
TR T A P B AR T, fn B SRR i
IERA BE R SCEEMP . AST R ICEH 1L,
W E—-RINBARUERNE TR RAR, Hh
I (astragaloside IV, AS—IV) & & & &, A&
AST f 32 BE P AR 731

Htpfﬁnzjtx\%%—a(tumor necrosis factor —a, TNF —
o) BERNREENREME T, S5 L MIEMO

* HE&WB: BEXREBARNFEESE LTIHE (81573823 )
Wi B 2017 — 04— 28
1EE B

XEHS: 1000 — 2723(2017)03 — 0001 — 06

MERBH L AL BETREY . TNF—a SHA RN 5 2% 4
il =z S HAth 40 B B Th e A T S B 1 A A AR (TN-
Fa receptor type 1, TNFR1 )NS5, f& N 4N 57 B ok B
/b TNF—a /= A B #] TNFR1 NS5 S50 £ — &
FE B B &I 20 bk o8 BE A b (atherosclerosis , AS ) B Bk #Y
TERB . AT Z BT IR R, AST B {11 /NER 5
Ik TN K2 48 Jfd (arterial endothelial cells, AECs ) H1 TNF —a
S MELH NF-kB (nuclear factor—kB) 1= 5 18 & i
I, MU AT I 20 i 1) &5 B 43 F- — 1 Cintercellular adhesion
molecule =1, ICAM —1) {1k, HHAIHI E vE 4 g 5
Rz i 2 R R S B RN R AR R E . R
iS5 b A B Fe A1t % B, AST Fh 28 JA RS 32 2% i
AS—1IV 5 R[] NF—«B 7 40§ 12 7% 07, (H H] R 520
H IR T IkBa (NF—«B  inhibitor — o ) [ % fi#
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F O H A B A 42 L NF-«B 5 5 18 1% 1fn & #
EM, X$27R AST Hh HAth B2 5 B H 5 nlRE 571X —
ZIHFEH

Zh Ik S L4 e Carterial smooth muscle  cells,
ASMCs ) /& AS B 71 1 55 — b B8 22 48 Jifg 5 43, TNF—
o A8 B0E TNFRL A5 240 1 N 15 5 18 % 1 I 4%
ASMCs H 401 i 5 B 43 - R REL ] s (X389 A 5% 45 1 e B
EREF AR AR B 1 21K (lectin —like oxidized LDL
receptor —1,Lox —1) F1 ATP 45 & & iz & 1 Al
( ATP —binding cassette transporter A1, ABCA1 ) & 1K,
Z 55 UL iR it R AL A0 AS BRI B 7). AR 54T
X AST v 55 — 8 BE2H 4y i B0 B 5 10 ( astragaloside 1IIT,
ASIL, fb 25 A ILIEL 1) & A5 eI il ASMCs 1 TN-
FR1 - FE S B RBENMAX S FREETHR,E
B+t — 25 BH AST PR AIHT AS 7E P L2 1l
il PRz # EEAT AST 576 /O g A e s $2 ik 5E 22
PRI A S B R T -

B 1 ASHI {hZ4#K

1 w7z E
1.1 ##

ASMCs T H EigiE REME RER AR, it
7 o= WLULAD E& 1 (alpha smooth muscle Actin , o —
SMA ) G e G 0 S5 ¥, DMEM = #8977 55 L iR
B MEE AT ER/ RS ENEE QMY E
2 Clontech 2\ &) o AS I Fr vk 5 1 H [ 24 5 A8 1)
ke P o EE ZH/N L TNFa 1 B 46 50 SO A2
RAE . LI H—PLFEZEA :HL-ICAM~1 .l -Lox~
1 ##1— ABCA1 ik (£ E Abcam A &), ph—IkBa /
IkBa . ph—AKT #1 ph—p38 FHiA& (S [E Cell signaling 7y
7)), ph—ERK1/2 1K (SE[E Santa Cruz A& ) ;41 B—
actin FLART Z 51 (3G L FEH AL FEST/ N BUigR)
W E AL BN D =R AR . EEALEE : CO, 4
g % 77 76 (£ [H Napeo A F] ) ; FIE N ¥ BB (H A

2

Olympus A ) ); &R AFRE O AL Allegra 64R (1
Beckman A A ) ; Model 680 Y5 /Y ( 5 [E Bio—Rad 2
) ; Eco Real=Time PCR ¥ 3 {X (S5 Mlumina A 5] ) ;
122 % I (ZEE Alpha Innotech /A F] ) .
1.2 %
1.2.1 @R R AR

ASMCs I BE A= T & 10 %BAFIER 1 %
MHTH DMEM i e e Rs i, 7 37°C 5% CO,
R v AN B R P IR & A0 M B SR AR N B IR, 0.025%
JiR 2 BB VS AL IR AR, B B K A iE T Ek e .
1.2.2 4 5E A Al

FH WsT-1 AfgE il FlEg (WHERR
A= W AR B ST ) A& ) AS T ASMCs 4 it 7% 1 1Y 5%
W, MRz, 8 1< 10t AN/ FLIY S B K 40 i e T
96 FLAMIR RS =M, A 5 NEFL, REDA 100
pL & ANEHRE ASTHT B RS R b 8 h, 2R
FUINA 10 pL WST—1 74 e, 75 40 it 5% 75 56 N 4k 52 0
H 1~2h, 785 R SRR AR & L 7E 450 nm &b E I

RAAX XS M E T E s pa) =[ODwmm)/
OD # )] X 100% " T 8 & L M ff 7% FI 18 o
1.2.3  SL# 2 B L RT-PCR 4 3 ASTI & TNF-« 3
#% ICAM-1.Lox—1 f# ABCAl mRNA % ik t % %

ASMCs £ Fh T 6 FLAH i 55 77 M o 55 7% 2 90% fili
W, 2Bl 30 nM 300 nM FI 3 000 nM AS I 3 b 7
400 2 h, J0A 30 ng/mL TNF—« i55 6 h, FH
TRIzol 351 ( 55 [E Invitrogen 2 &) ) 24 i 20 i, U B2 24
f# e, F A TaKaRa 40 50 RNA $2 B 51 & 2 B
RNA . R TaKaRa A 5] K 5t & BB B 35 DL
RNA A 2 7 5 cDNA % 5 R | TaKaRa 5256 5E
& PCR Ml S i B 45 DL cDNA AR E1T PCR
o 5140 :mp—actin: IE[A5]4 TAGGCGGACTGT-
TACTGAGC, & A1 5]% TGCTCCAACCAACTGCT—
GTC;mICAM —1: 1F [A] 5| ¥ GTGGGTCGAAGGTG—
GTTCTT; RIAI5IY AGGCCTGGCATTTCAGAGTC;
mLox—1: IE[A 5% CCCTCCAAAGTCTCCCAACC, %
Al 5] ¥ GCCTGCACTTGAGGAGGATT ; mABCAL : IE
Al 5] ¥ CCTTGGGGACAGAATTGCCA, & [fl 5] %)
TCACTTTCATGGTCGCTGCC . [ [ &4+ 95 CcAg ik
1 min, 58 °CiE 'k 45 s,72 °C4EA{H 45 s, 4 35 N {E
o DL B—actin ANZER , ITEF— AP HKWE



%3 1 T 55 A R U AN S AR LA TNFRI /215 556 5

HERNSERP S EILE, FEN HWERFEAFE,
1.2.4  Western Blot 4 Ml ASI * TNF-« i #% ICAM -
1.Lox—1 #2 ABCAl % &1 % 3k th %

FrAERT 6 FLAME =R I ASMCs DL [l
JE ASTI AL 4T 2 h, JIA TNF-a 155 8~12 h,
B4R 82 2] 100 wL 2xSDS K22 g b, I DLES
M ICAM—1 ,Lox—1 Fl ABCA1 & [ 231K 5 BUK 48 i
HATIME YL 4~6 h Jo k1T AS I &b B AT TNF -
o 15T 5~30 min, ISCHE A0 I S8 1, R AR R IR 5 5
43 ¥ IkBa . ph —AKT .ph —p38 Fl ph —ERKs [{J & 5 #
KD . DA BERNEOKRE ., &AM 5
T 10% SDS—PAGE HLyk o & H (EH LR 25
ng ), HIHER A4 HE, 50 g/L PR =R &
4] 30~60 min, —#i (1:500)4°CHEF L, 9
(1:2 000)Z @M HE 1 h, TBST PEfE, ECL A& 06, 1F
15 RN BT 2GR NI (E S I T I 5
BT, DL B—actin TE 4 N2 1+ B & B AR Rk K19 28
. EAERRRMELEHITED 3K, LRERF S
HARFEVED Western Blot 45 5,

1.2.5 Sit#E o

it T S ) SPSS 14,0 S itk se ik, 4R
DLCBIEE bR " FeoR . BB G Z i kia s &4
HEEAFREMHER YEEREEZRN, H i
BolmsBiinetFBEEER . DL P<0.05 HZE
SHFITFE YL, P<0.01 HRBEER
2 H#R
2.1 ASII %F ASMCs % it 7& 77 ¢ 3% »h

Rl R E 7 ASTAZLFE 8 h X ASMCs 4 1 7%
By s, g5 Ran A 2 frox, ASTHAE 30 nM (300 nM J2
3 000 nM (A SE56 A T R B S s vk B ) Y NS
ASMCs s B i (& 24), A, ELE
REATA I, ASTL K BE7E 30 uM DL b I m] 6B 5| 40
M v DR (E 2B) .
2.2 ASTI #7 4] TNF-a #F ICAM—1.Lox—1 #= ABCAI
mRNA & ik 448 4%

3Wor, WAANFWRE AST 440 2 h
AIHNH] TNF—a X R R F AW IEIER, AST &
FIEAL (3 000 nM) FIHIEIE F iR o0 23 (P<0.01),

12 12 ¢
0 A R e .
- I
- &
X 08 S os} ks
o z
£ o6 Z o6 f
g s
S 04} Z o4}
3 3
O o2} 02 }
0 . . . 0 , .
CONTROL  Aslil Aslil Aslil CONTROL  ASIIl Aslll Aslll
30nM  300nM  3000nM 10uM  30puM 90uM
A B
S EA A, 'P<0.05,7P<0.01
& 2 ASII %t ASMCs 40 ff1 i& 77 9 % i
10 -
N OLOX-1 mICAM-1 = 16 ABCA1 s
s 3 £ J_
- 8 4 c
s u 8 12
o # -
§ g
> 6 1 * o |
S ®
8 i = o8 3
3 4] i B
= t 2z 04 i L
<zt 2 4 i r4
= -4
£ £
e 0 < <
v
QQ\' & ‘@Q & ,\é( &L N N & &
K &e X x % é\ §‘ X x
5 N N N 9 S NI S
S S N (@) S &
S S S S Q N $
fo\\\ \\“JQ i 9\\\ \\\% \0’Q
¥ S N L& 2 N
ve ¥ o
A B

A Sa AL ES, #P<0.01; 5 TNFE 41 %, "P<0.05, “P<0.01
3 ASIHI ##) TNFa %t ICAM-1.Lox—1 #1 ABCA1 mRNA 3 i #J g #%
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HR R A SR — i R . AS I Bk N o
ICAM—1 .Lox—1 1 ABCA1 mRNA 71K TG 5200,
2.3 ASII #p#] TNF-a #F ICAM~1.Lox-1 #» ABCAI
&G R

ERANE 4 FF UL, 30 ng/mL TNF—« A 33 5% 5
ASMCs 1 ICAM —1 Fl Lox—1 & [ A K F EIH, M
ABCA1 E £ IK NI ; AS AL F 409 2 h w40l
TNF—o XX 8 & 15 F FRAACEIEEIER . ASI
mflEZH (3 000 nM )X & F F kW ANEINE A T
.0 A ES R - A EIE R, XS H T A
IR 2% 15 O TR AH — B

E 4 ASII #l#] TNFa X ICAM-1.Lox—1 0
ABCAl EBHRIZERIAE

2.4 ASII#94) TNF-« 3 3 04 2 32 NF-kB 13 5 i@ %
wE

& 5 Al L, TNE—a 20 FE 20 5 min B A] £6 0
4 IkBa & A B E R AL, B 5 IkBo 7K S
B, B R A TR R A AS I s & (3000
M) TIALFE 2 h a] B FE ] TNF-o 15 51 IkBa &
F i R (0 RO % 7, 42 R 2 NF kB {5 5 18 B 1S <2
FH

CONTROL ASlII

0O 5 15 3 0 5 15 30

—
--.-- —_— --- ph-lKBC(,

= me——

T S S e s S—— (o Ctin

TNF(min)

5 ASIHI #1#l TNFa % S /9 IkBa B 8 1L 15 1 F0 BE 2
2.5 ASII##) TNF-« # § % AKT.ERKs #= p38 #
R AL

Sl AS T2 75 AT HI 6 TNFR1 /)5 19 AKT . ERKs

A p38 (55 BRI BE , 45 R E 6 B, 30 ng/mL
TNF—a B]7E 30 min N 5] #2 AKT .ERKs A1 p38
e b, = I B0 5 =37 (3 000 nM ) AS TIT 71 4b
FE 2 h A B FHDE] TNF -« i 519 AKT \ERKs £
p38 HIREER 1L, 5 B (300 nM ) K51 & (30 nM ) AS
It B — & H e A .

B 6 ASII ##] TNFa %5 ph-AKT 1 MAPKs {5 538 2%

3 g

AHIFFT RS ASIT S 75 BT #1 ] ASMCs & TNFR1
SHWMBEANESEEHIT T REWR. GREN,
ASIIT 7] 52 551 & il 14 410 ) TNFR1 41 5 /) ICAM — 1
A Lox—1 2 RAI & 1 %k 1M, [ HP ] ABCA1 £
RFEAFRETIELE 3.4), #2/x ASHI 7] 38 1 4]
il TNF—o %I ASMCs R 53 - % 18 A1 AE [ 17 %% 15 41
KRB L EI 2 b AS fEH .

BEFEAIF 9% (R, TNF— 5 H: 20 Jifg [l 36 T 2 (A 45
G, B — N EROEER DRSS NF-«B ]
K F IkBa BB AL, B 5 H & A2 B mok b, B
B NF—«B p65 & 1, VT H s A0 g A i 8 55 4%
NZE R 3K, LR A 48 B8 NF—«B #0E & 1% 100, KR
o ASHI 7] B Z H#] TNF -« i 5 Y IkBa 12 1L
AR, PR 8L NF—B 305 & 12 2 2HEH, X 5
X ICAM —1 \Lox—1 F1 ABCA1 %) T £ B RV IH T
M—E . AN, INF—o 18 A 38 & O30S 35 A K
%gﬁi(epithelial growth factor receptor,EGFR)ﬁ@]
#C AKT A1 ERKs BEER(L#E 1, DL as i 7 A v 1
58 25 (reactive oxygen species , ROS ) fj 175 5 p38 Ffifiz [k
BaE I, 2 5% A M G o 1 A AT N T .
HATHIWF 72 45 - B R, INF-« 15 5 #Y AKT . ERKs £
p38 IR (L EE 552 ) Astn HI ) (WLE 5) o

RPN AMIEHE 2 H TNF— o 78 K I8 FO g i 2 75 2R



T 55 A R I AN S AR LA TNFRT /25 556 5

(BRI R B VE ] . 7E AS H, TNF—a A{E T 5]
I N R R S AR 05, B S ICAM — 1 E R
FFik B, DT NO B A 1fi A AT AS B4
Bl , ¥R 8 0 M S LR I 3 R A I B TR
U R A0 R A RO 5 M0 5 A W 2 MR A AT IR, 2P
D AS 1 & &, JF BRI AE 5 1 o 52 m AL < R
E B MMPs 19 755 FO0E M if0 20 AS BE SR 19 e e
PEWM, TNF—a H9IX G i M3 = 2l i 5 40 g i -
TNFR1 45 &, AT % 1 %% 5 R F- NF-«B, DL #0E
PI3K ( phosphatidylinositol 3 —kinase ) / AKT . 22 %4 J51 1% {¢,
& e ( mitogen —activated protein kinases , MAPKs, al
T ERKs 1 p38) %5 2 40N {5 5 18 B 10 1K 5 o
b, HPHl TNF-o = A B H TNFRI /515 S5 5
S LI REBAERPER. RER, it
TR 2GR bt AS E AR S KR A A X,
B AN H] TNF-a 77 A R ] TNFR1 I B8 75 1 1Y
e FFER,

W AR A B E SR T 1B M 2 W A O 1l
AGER NS MY, His Wl o8 e, S5
TR AR A VE ML = A R REE e i . DLAEXT
T H R 2 M 0 M B4 ASIV B BF 3% M DL 4 THI R R
K. 22 mKEHNAHESEN . ASIL/EA AST
5% —FhEEM S EFRE T TR &L,
Wang %5 1R 25 ASIIT X FL s 48 g A 4 B A H il 7E
FH s 7 S-S 093 ASIHL () 62 % 1R 75 V8 R E1T T 9020
Bt Oy H AT gEd@ (i IFN—y =TS 0%
T T 3 1 5 Lin 2505156 ASIIL 72 50 4 (4 N 19 25 (R 5
LHEVEIEAT TR . AW, AW L F| ASIT
X ASMCs 1 TNFR1 /25 5 I HIHIE B, DL
ICAM —1 fl Lox—1.ABCA1 & [ 1Y F 5, &7~ ASII
& /DR R R IK S E ] TNF o %) ASMCs 19 2
RETATE , A AST BT AS TE HEEOL T L 5
iRiE. BHEATEMNZ, RAENER MC3T3 5iE 41 i
ZOR0 A w2 BE 4R g8 SH—SY5Y 21 fifg 2 bt W 22 5|
ALY ASIL XF TNFR1 /2 (F S WAIHEIER, BT
TNF — o 7E %2 14 48 28 W] J B o 6 A 0 Br) 7R O vl BROE %
ZEMEER TN EEER, AR AR AST 7
XSRS b B R O THEIE SR . REEWT R, K
1K ASIIT 41 ) TNFR1 A 515 5 54 5 19 93 1 HL
TR AWFF .

deAh, PR EE F RS, LT CH R A L

TEEEH ASIV S B E T ASIL, i AR R

it AS I & & ASIV Y 2.5~4.5 5000, 45 & KT 58

R, —ERE L ARR M B R IF A B R

FEA BT ARG T R Bk

S % 3k
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Inhibition of Astragaloside IIT on TNFR1-mediated Signaling Pathways
in Mouse Arterial Smooth Muscle Cells

WANG Haifang', ZHANG Linping®, HUO Xueping', ZHAO Xiangrong',
ZHAO Miaomiao', CAO Qingwen®, HU Jun', LIU Qinshe*
(1. Laboratory Center of Shaanxi Province People’s Hospital, Xi’an 710068, China;
2. Medical School of Xi’an JiaoTong University , Xi’an 710061, China;
3. Department of Emergency, Shaanxi Province Hospital of Chinese Medicine, Xi’an 710003, China;
4. University of Traditional Chinese Medicine, Xi’an 712046, China)

ABSTRACT : Objective To investigate the inhibitory effect of astragaloside 111 (ASIII) on TNFR1-mediated signaling pathways in
mouse arterial smooth muscle cells (ASMCs) and provide experimental evidence for the anti—inflammatory and anti—atherosclerotic actions
of Chinese herbal medicine Radix Astragali (Huanggi). Methods The effect of ASIII on the cell viability of ASMCs was evaluated by
conducting a WST —1 assay. The mRNA levels of ICAM—1 (intercellular adhesion molecule —1), Lox—1 (lectin —like oxidized LDL
receptor —1) and ABCA1 (ATP —binding cassette transporter Al) in ASMCs were measured using quantitative RT —PCR  technique.
Western Blot was performed to detect the effect of ASIII on TNF —a —induced modulation of ICAM—1, Lox—1 and ABCA1 protein
levels. TNFR1—mediated phosphorylation and degradation of I Ba, and phosphorylation of AKT, ERKs and p38 were also measured by
using Western Blot analysis. Results (1) ASIII, when used at a concentration between 30 nM and 10 M, did not reduce the cell
viability of ASMCs; (2) The TNFa —stimulated up —regulation of ICAM =1 and Lox—1, and down—regulation of ABCA1 expression
level were inhibited by ASIII in a concentration —dependent manner; (3) ASIII suppressed the TNFR1—mediated phosphorylation and
degradation of IkBa protein; (4) ASII suppressed TNFR1 —mediated phosphorylation of AKT, ERKs and p38. Conclusion ASIII
inhibits the TNFR1 —mediated intracellular signaling pathways in ASMCs, which may in part explain its anti —inflammatory and anti —
antherosclerostic effects.

KEY WORDS: astragaloside III; arterial smooth muscle cells; tumor necrosis factor—a; TNFR1; NF—kB; anti—inflammatory effect





