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IR RRMEB R HIF ZEA ZFMW HEF
(‘AR PH =Bt 25 BRI 2, HEFH 422000 258 TR 25 2549 25 BRRIT 5 BT I8 AR 42 S A6 =2, 17 FH 421000)

HE iZ LB AR ITE T 455 Fodk K0F B F 3(signal transducer and activator of transcrip-
tion 3, STAT3) /2 f2 % %7Kk Z [I(Angiotensin I, Angll)i% 5 49 £ 77 L 4m i (vascular smooth muscle
cells, VSMCs) A & ¥ t945 . #R913& 3R VSMCs, £ STAT35E B A4 4] 7] 4L 222 B F L RNA
FARILER STAT3 I Bz 48] Angllxt 2 A w& & 469 % 7. LC3%& 4 turnover 5% 34 B "2 %7, West-
ern blotA i 34 & ph-STAT3 ™7, STAT3I A A 447 & & @ LC3-11. Beclinlégkik, 4R 2
7, Angllf@i#t f A7 &M & G LC3-11. Beclinl #9& 1%, H 2 AngllZRE Fo b B4R #i, A 107 mol/L
AnglL#]# VSMCs 24 h/ZLC3-1I. Beclinl3§4n#x BA 2 (P<0.01). Chloroquine( .74 )49 T4k 22 fe it —
4 3 e Angllif 549 LC3-ILR A (P<0.05). STAT3#EERA447 %) 7] Cryptotanshinone( &+ f )F= STAT3-
siRNA#R 4812 4% Angllif 549 A #A7E M & @ LC3-II. Beclinl 49 &34 (P<0.05). ZRAARLE R KA,
Anglli%-F 49 VSMCs A " 5 STAT3Z 538 34 7E LA % , #74] STAT3 69 B BRAL A I B LBk STAT3 T i
% Anglli% 549 VSMCs B .
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STATS3 Involvement in Angll-Induced Autophagy in Vascular
Smooth Muscle Cells

WEI Hailiang', OUYANG Enhong', FENG Fen', LI Yongjie', LI Shuai?, QIN Xuping**

('‘Department of Pharmacology, Shaoyang University, Shaoyang 422000, China; *Laboratory of Vascular Biology,
Institute of Pharmacy and Pharmacology, University of South China, Hengyang 421000, China)

Abstract This study aimed to explore the effect of STAT3 on Angll (Angiotensin II)-induced autophagy in
VSMCs (vascular smooth muscle cells). The Angll-induced autophagy in VSMCs was detected after STAT3 phosphory-
lation inhibitor pretreatment or STA73 gene silencing. Autophagy flow was detected by LC3 protein turnover experi-
ment, and the expression levels of ph-STAT3™7% STAT3, LC3II, Beclinl were detected by Western blot. The results
showed that the expression of autophagy marker proteins LC3-I1, Beclinl in an Angll concentration and treatment time-
dependent manner. LC3-II and Beclinl increased most significantly after VSMCs stimulated by 107 mol/L AnglI for
24 h (P<0.05). Pretreatment of Chloroquine could further increase Angll-induced LC3-1I (P<0.05). The expression
levels of LC3II and Beclinl were reversed by STAT3 phosphorylation inhibitor of Cryptotanshinone and STAT3 gene
silencing (P<0.05). It is possibly that Angll promotes autophagy in VSMCs by activing STAT3 signaling pathway and
Angll-induced autophagy can be reversed by STAT3 phosphorylation inhibitor or STAT3 gene silencing.
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Beclinl &, Src KA. AMPK. Ras/PKA
U, STAT3 AN B E G S 2R T, ik
SRR TR I, AR IR e B R R, iR 4 i A7
£ STAT3 1[5 W 7K 1~ 1) e A8 A 8, 400 i A v g
FRAL ) STAT 338 i I 1 M BH3 35k [ W6 2% (4 BNIP3 1)
FEOR AR A M e U T AR ST R B STAT 3B IR )i
il EEAH DG B B AR AL S AN, & B
ULK?2. Beclin1%5 F Wi 3 K ) 05155 R H RN, K],
STAT3 {15 R A AE T8 1 988 440 PR 1 1 Wk o o 47 B 2
YER

XFILE R SRR FEUESE, HEZ S T 2 Fhai i
PRI~ I3 1 4 o 55 15 5 I VSMICs 3 A ). if
BTG W) R AnglLAE 22 B I 8 55 04 1 9 99 1) 9
BHLR A mRIE . WK, Angllii it B g
A S I YR A TS, O LA et B
1 it 9 U K UL T 44 4 P PR 48 B R ST RS
AnglDbf H W R 4% AL ) 6 F5NADPH % AL i-ROS
FROCK(RhoA/Rho Kinase)%s i& 2122, Angllh
AT 12 AR 555 5 I8 3 % 2 R R AK 10 G K S 2, il
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1.1 SEEgMRL

N FE Bk A 1 UL4H ik (human aortic vascu-
lar smooth muscle cells, HASMCs)lJJ- ATCC, HHFg1E
KEEZ ) 245 BRAEFU T LA A 4 2 S 25 0 FORAT

1.2 LTI RN

Ji6 4 L% DMEM fm B 55 75 5 H Gibeo A A
Anglll) H Sigma/A . Cryptotanshinone(F&FHH ).
Chloroquine(5"% )l H MCE /A ®] . — H 3L (di-
methyl sulfoxide, DMSO)W [ Fiff 23 = AW RHA
FRAF (FHTECH] ). SDA-PAGERERECHRAFI & &
2R RIPA. BCAHE & &7 &30 A g3
DRAEVMFEARGIR AT . ECLA IR & M PVDFJE
1 2 [H Millipore A 7 . STAT3. ph-STAT3—#HiI4H
CSTA . B-actin—#$i [ Proteintech/A &) . Beclinl
LC3 i F Abcam /A #] o BRI A B b 1L
FEPUR UM ILPEPUR P B N = A
RAF] . STATIREIE JFURL J 25 AR TR 8 i
HI A A A . Lipofectamine™ 3000 DNA#% 445
4 H InvitrogenA & .

X #ALHE : Forma 3111 CO.40 M E5 7746 (3£
ThermoA#] ). B TAE G (IrifER], TRl 227
B BR A N IR E (32 E BIO-RAD
AFE) TR AL (32 E BIO-RAD A ] ). Alphal-
mager TM22004¢ /5 %1% % 4t (Alpha Innotech Corpo-
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1.3 4HREEEF

Y 25 10% A 4 11355 . DMEM i B 355 77 56 i
B T37°C. 5% COLFRMhE R . gt & ik
F180% 77 A7 B AR AR, A& AR5 A5 K 22 0 A 1 1) 4
M F Ja 4k 525
1.4 Western blot#& /& B 3Rk 7K F

W4T iR £84 °CTA PBSYEIR3IX, IIATL
RIPA(5%):PMSF(100 mmol/L)=6: 11 ] ] 4 g 2L AR
Foor 2R AN, SRS AR AR, BCATLI AR IR E .
HR40 ng & 3k A8 Ve 1) 8 AR i B R, £212% SDS-
PAGEBEi VK /3 B )5, T8I T A0k 85 AT /%
FIPVDFE I, 5% Mg 9k & dds 12 h, 20 5o —
5E 7 Bk HL 9] ) Beclinl . LC3. STAT3. ph-STAT3AIl
B-actinfiLiA, 4 °CHF Fid 4, X H I TBSTHE 3K,
R15 min, #AE MM R Z 30 % iR ¥ §45 min, =
2RV . Ba FHECLAL 2 & 6 BE R ik
1525, LAB-actiny N2, fifi H] Alphalmager 2200
BT R AT e B G b . LI E R 3K,
1.5 STAT3H[Hs258

K o AR K I 4 B T AL AR B 6 F LA, B
T-37 °C. 5% COB:F-Fa i 7%, frdi oAb T %5 %5
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AR I N STAT 3% % 44 411 771 Cryptotanshinone
THALFE 30 min)5 , FE A0 107 mol/L Angll4bFE 24 h,
[ B 5 37 [P 0] HE A 75 DM SOXT HEZH , B:4H 1% 3
AN FL. LN, Western blotiZ: Kl STAT3. ph-
STAT3 2 F Wi 8 1 LC3B. Beclinl [ iE I .
1.6 LC3Z&EHturnoversZiy

AT E A KA A 50 pmol/L Chloroquine
TALFE30 minj5 I 107 mol/L AnglIAbFE24 h, 4
ZH A, Western blotyAf I LC3-112 H R IA & . LK
HE3RK.
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PLEEFL 131094 VSMCsil i F 7 T 6 FLHR, K
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PR AAR N 25 48 5 e VSMCs 2l , B4 3 4N
FL, W G UL B BT o AL S48 hiG i
107 mol/L AnglI4k£:3% 9524 h, WA 4N i FH T )5 45k
%
1.8 FitFESH

F a5 % Fxts %7~ . K H Graphpad prism
SERAFAr AT, WL 2 (A1 BB A F ek 56, 22 41 2 [ (1)
FEASCR SR 25 (1) 7 22 53 BT (One-Way ANOVA) K i3t
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2.1 AnglDRE . BHEMKEE EIBVSMCs BREAR
HHEEARRIE

PAAS[AIK FE AngII(107'°, 107°, 107%, 1077,
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i H VSMCsANFIFE] (05 6+ 12+ 24, 36 h), Western
blotyZ Al F W AR OCH F IRIA KT o SR 45 R IR,
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10° mol/LiKRJEJF4A LC3-11. Beclinl 4 [ iAW &
W%, BA S E L (P<0.05)(B 1A~K10). &
107 mol/L AnglIfi# 5 VSMCs 6. 12. 24 h, LC3-II.
Beclinl 2 [ (321 50 [l {13, 50 R 20
FHEE, A6 hIFEALC3-11. Beclinl & 4 (1 Fik ] 14 22,
AAH Gt L(P<0.05)(E2A~E2C). 4107 mol/L
AnglI4b# 36 hJ LC3-11. Beclinl 8 %R ik 2 FFF
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A: Western blotfll LA [ FF AnglT4 24 hJF VSMCs[Beclinl . LC3-II& /K F; By C: A[AWKE AnglI4b 24 hf5 VSMCsffiBeclinl. LC3-

IR A K2 2 BT 45 5 *P<0.05, **P<0.01, 50 mol/L4L L.

A: levels of Beclinl, LC3-1I in VSMCs treated with AnglI at different concentrations were detected by Western blot, normalized to B-actin; B,C: semi-
quantitative analysis of Beclinl, LC3-II levels in VSMCs treated with AnglI at different concentrations, normalized to B-actin; *P<0.05, **P<0.01

compared with 0 mol/L group.

El1l Angll5 BREEHEXEBNEN
Fig.1 Dose relationship between Angll and autophagy proteins
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VSMCs H W i P (1) 52 Wi . 45 3 2 7%, Chloroquine
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HAE AnglIf£/E B % 4FF , Chloroquine ) Til 4 #E
T VSMCsf LC3-113R3% , 45 R B G125 S
(P<0.05)(EI3AFIE3B).
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71, sSIRNA NCALHIsiRNA STAT3Z 40/ HY k&4
R G(El6ARNTEI6B), Ut TR % G4t . 5 Control
AL, siRNA NC4L STAT3 (R iE %A W B2, 1
siRNA STAT3%H STAT3 &5 H (AW R /b , B %
TR L (P<0.05) (B 7TARIE 7B). 5 AnglI4AH L,
AnglI+siRNA STAT341 STAT3. LC3-II. Beclinl &
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A: Western blotf: 11107 mol/L AngITabHE A [F] i} 8] 5 VSMCsffiBeclinl . LC3-ITZK F17K°F; By C: 107 mol/L AngITibHEAS[F] I} 8] J5 VSMCs ) Be-

clinly LC3-E AR w i s

; ¥P<0.05, ##P<0.01, ***P<0.001, 50 h#H HL#; *P<0.05, 1524 h4 HL#% .

A: levels of Beclinl, LC3-II in VSMCs treated with 10”7 mol/L AnglI at different time were detected by Western blot, normalized to B-actin; B,C: semi-
quantitative analysis of Beclinl, LC3-II levels in VSMCs treated with 10”7 mol/L Angll at different points, normalized to B-actin; *P<0.05, **P<0.01,
*44P<().001 compared with 0 h group; “P<0.05 compared with 24 h group.

E2 Angll5BREEHEXEBIFYXR

Fig.2 Time relationship between Angll and autophagy proteins



2130 TS
(A) B) -
S 1.5- #
g ok
« - | — a2
© £ 1.0
N g Q° L -
o&‘o S ‘00\\)\ \\XO g
© ?&% Q‘o\o ?5\% =
LC3BI s § 0.5
LC3B-II s ‘# 2
<
Bractin — | ——— —— 2 0
o Q
& & ?&‘?} &
C/ »go Q
O o
(o ol
&
S

A: Western blotfillChloroquine(50 pmol/L)AL2E 5 VSMCsLC3-1125 17K °F; B: Chloroquine(50 pmol/L)AL2E 5 VSMCsHILC3ILE H /K1) &

BT #4P<0.01, Y controlZH HL#L; *P<0.05, 15 AnglT4H HE#5 .

A: level of LC3-II in VSMCs treated with Chloroquine (50 pmol/L) was detected by Western blot , normalized to B-actin; B: semi-quantitative analysis
of LC3-II level in VSMCs treated with Chloroquine (50 pmol/L), normalized to B-actin; **P<0.01 compared with the control group; "P<0.05 compared

with the AnglII group.

E3 AnglIENVSMCs BIER
Fig.3 Angll increases the autophagic flux in VSMCs
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A: ph-STAT3. STAT3% (Al 45 #5; B: ph-STAT3. STAT3 & /KT 1 B rah B *P<0.05, 50 mol/LALEL#L .

A: ph-STAT3, STAT3 detection bands; B: semi-quantitative analysis of ph-STAT3, STAT3 protein levels; *P<0.05 compared with the 0 mol/L group.

El4 AngllifESSTAT3 BE EEL7050 s BAER 1L

Fig.4 Angll induces STAT3 phosphorylation at Y705
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D ANREEZFARE T AEKE T RE. 200
WK I, AnglIn[id IS 2 2415 5 18IE 5 3 VSMCs H
Wit , SR H AT AnglUR 75 ) 38 i 1% STAT3 5 51l
P55 VSMCs H Wi I 5 /0 W, BRItk AR SC 2
TRIT STAT37E Angllif5 T I VSMCs H Wz H (I /E HH

TS IRATUAAR R FE 1) AnglIAbFE VSMCs B K
107 mol/LAJ AngIIAbFE VSMCs A [} a] | SZ6 45 5

IR, FE107°~107 mol/LI¥I3K 5 ¥ FEl F1 0~24 hif i [H]
LN, WA EMESE A Beclinl . LC3-IFRIE R
Angl LR & TS 8] 44 3 1 (I 17 ) o 3o 55 ¥R (107 mol/L)
1] AngIURIIE KT 18] (36 h) [ AnglIALEE 51 Beclinl
LC3-IIFKIE & N, B, Angllfff VSMCsH
WA TE G 2, AR FiFRIANE 3%, 5 MONDACA-
RUFFPUHE 7 45 R — 8. )5 LC3 5 M turnover
S —HIF 92 T AngIIfiE#E VSMCs [ 14
REAE HORIT 7R UF 8, STAT3 AN VA 42 Ji Jo 988 T4
JC2, B RRL, R R A 22 o e A P W, T EL
25 7 VSMCs 3 W&, WmiR-17-5pif it 4 [r) 42 1)
VAT STAT3, ¥ RARSESKAT FVSMCs EIEM . T
R STAT3 2 5 [FIFE/r 3 1 Angllifs 31 VSMCs H
g, FRATT4% T 2K LA STAT3Y 70575 R AL, 101 75 Crypto-
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A C: Western blotfailll Cryptotanshinone(50 pmol/L)AbFE f5VSMCsfiph-STAT3 . STAT3. Beclinl  LC3-11Z5 [ 7KF; B D+ E: Cryptotanshinone(50 pmol/L)
KEBEFEVSMCsHBeclinl . LC3-ITE [ 7K 1 I 2 B/ M4 5, #P<0.05. **P<0.01, Hcontrol#H HLEE; P<0.05. #P<0.01, 5 AnglTZH LA .
A,C: levels of ph-STAT3, STAT3, Beclinl, LC3-II in VSMCs treated with Cryptotanshinone (50 pmol/L) were detected by Western blot, normalized to
B-actin; B,D,E: semi-quantitative analysis of ph-STAT3, STAT3, Beclinl, LC3-II levels in VSMCs treated with Cryptotanshinone (50 umol/L), normal-
ized to B-actin; *P<0.05, **P<0.01 compared with the control group; “P<0.05, *P<0.05 compared with the AnglI group.
&5 STAT3Y705#5E: 14 #1%!5 CryptotanshinoneX} Angllif S HIVSMCs B KIS0
Fig.5 Effects of STAT3Y705 phosphorylation inhibitor Cryptotanshinone on Angll-induced autophagy in VSMCs
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200 um 1
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siRNA STAT3

[#l6 Lipofectamine™ 30004% /5 & HVSMCs7E R LB B B M55 NHIE %
Fig.6 Images of VSMCs in each group after transfection with Lipofectamine™ 3000 under fluorescence inversion microscope
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A: STAT3E E R 5% 7; B: STAT3H /K- 8 B4 Hréi ) +#P<0.01, ScontrolZH HLAL; #7P<0.05, L5 siRNA-NCAL HLAL.
A: STAT3 detection bands; B: semi-quantitative analysis of STAT3 protein levels; **P<0.01 compared with the control group; **P<0.05 compared with

the siRNA-NC group.

&7 NI mEaER A STAT3RY TR

Fig.7 Interference efficiency of STAT3 in its interference cells model

tanshinone i Ab BE AT /N FHEH AR LRI PUER STAT3 5 7
FH107 mol/LI*J AnglI4bFEVSMCs 24 ho SEI6G 45 H
7, £ Angllif5 5 VSMCs ) B iz id f 1, STAT3Y705
BERRAL /KT 5 B M bR EM R A 1R IE KPR A
—3. TMSTAT3Y 705848 411171 Cryptotanshinone
W T Angllifs 51 VSMCs H W, 31N Cryptotan-
shinone 1) T AL FEAF H W A% & 14 25 [ Beclinl . LC3-
I FRIE N, BA G52 X (P<0.05). H
BEARED , 56 705457 % % R T R AL 5 B0 STAT3 V5 1k
7 Angllif5 T 1 VSMCs B g k4% 17 RBEHER . 5
AngllH L, %71 DMSOXT HEZH 1) Beclinl . LC3-1158
WD, X5 REAE AT A 45 R DMSO ] LU IS A 5
FCRITE A Joi [ 5 i N TH 4 T R ) B
LA i B AN K — 25 P42, mTRe S RN B i g Y
MR AR AR R AN TP AR GTER STAT3 5
J& , Angllifs 51 VSMCs F W [R ARl g 4%, DRkt
—UESE T STAT3/1 3 1 Angllifs S IVSMCs H W .

AW TR 25 FAIE S, 78 MLV ) T Ang L) 538
T, VSMCs4ll il Y STAT3 1) it & FR 70547 rii 1 R 1k,
1 2 1k FISTAT3 4 S AnglliFs S HIVSMCs H W, {H
STAT3 Vi 45 4 Jitd [ Wt (1) L) H AT I A 58 4 1 1,
STAT3 & AF 4 3% R -1~ 38 i 15 s A 0% 22 [R] % ¢
WA NG 5 B % RS 5 B R Rk
W E R H AT A KIS . 7R MR 40 i, STAT3
XF W R AR 2 0k, AU 5 STAT3 2 4k T i T N
WSEMMZ N A K, T H 5 STAT3 & B R 1A k.
WIGONGP i 50 & B, STAT3 W] e i@ i T i H M
P 51t B T LC3B ) e s 4100 a1 Jok Jlt s 4 0 19 e o T
SHENP 8 7t B, M5t A I STAT3 41 2 i
R(protein kinase R, PKR)FBFIRAY, M TTHIH A& A
JREU20SHYH o 4 1. STAT3 = 238 1 i 5 [ W AH %
FE IR () SR T 1 e, T IR A 1 STAT 338 3. ik &%
g AH D% B 1 ) 25 Bl R A, b T R W A DG S [
)21k, fEVSMCsH, 21k [ISTAT3 /5 Angllifs
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