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W OE B8 SRR A B A R B (Hey) 3 509 KR 230 bk fe 5 - 78 L 2a i (VSMCs ) 3 78 Ao it 45 B A4 .
% R VSMCs A T X3, 3248 1T .47 %) Hey % F 49 VSMCs 3§ 74 fo i 45 X 36 (39X 38 ) P , 45 2w i 5~ 4 3 JE 40 Hey 48
(1000 pmol/L) B A8 I A& . & H F40(5.10.20 pg/L) o f2 A BAAE A ALK K30 (20 LB 25X 30 ) F , ¥ dm B0y 2 PB4+
S8R T A28(20 pg/L) % ¥4 % % 28 (20 nmol/L) \MHY 1485 28 (10 pmol/L) \ A 588 1 o+ & 1 2 (F 48 114,20 pg/L+E e E %,
20 nmol/L) , #+ 48R [l ,2+MHY 1485 28 (F+ 287 11 1, 20 pg/L+MHY 1485, 10 pmol/L) . ¥&4iE 2@ it i 55 PT0S6K A= p-PT0S6K #4 & ik A,
F v F & (4K ) 5 MHY 1485 (i 3 iX 35 ) o A #F 47 9K 88 . B AR ASUR £ VSMCs 89 38 74, 49 it %) JR X %6 | Transwell 3% i) 2
VSMCs #9 i #5 , 3% 38 4L 52 & k. %0 £ VSMCs F P21 P27 A i & /% % & B (MMP)-2 MMP-9  P70S6K #= p-P70S6K #9 & ik, %
R IERIE T, 5 AT, Hey 4140 i 24,48 hoR R AR, i # & A2 42 VSMCs F i£ % , MMP-2 MMP-9 #= p-P70S6K % i 7K
F 2553, P21 P27 ik KF B F K (P<0.01); 5 Hey A5 4%, S 48R Il AKX S 20201048 h, ¥ . 5 A B 40 24 48 h BB A,
MMP-2 R -F A& P | & 7] & 2840 L 12 A% d AR Fe VSMCs F i 20 , MMP-9 Fe p-P70S6K & ik K -F B F BAK, FF AR 1, F . &0 24
e g P21 P27 iR KT £ 295 (P<0.01); &40 2 f PTOS6K K F bk, 2 F R4t % & L (P>0.05), %0finid %X d, 5 =t
ML E AR, F e E A M 24 A8 hBObEAL, i A @A Fe VSMCs F 5 4% 2 F %48, MHY 1485 28 24 .48 h R b E1E
BEIH(P<0.01); 5 480 1200t sk, 480 1 +F ba 55 20 48 0, 24 48 h B8 BEAA B 25 44K, FF 48R 11 . +MHY 1485 48 28 Jie,
12,24 (A8 h" R AL, £ & @A A VSMCs F & 4 % £ %71 5 (P<0.01) . #H X%, 5 @arbss, A4 I A mie
p-PT0S6K & ik K-F B HBAKL(P<0.01); 548 I 40 0b4k G o B4 JH 48 I a+F o 54 2040 it p-PTOSOK FA K- 2 5 4K
(P<0.01), ##hiX3 T, JF 580 I 4 28 20 b p-PT0SB6K 7K F B ¥ 4K (P<0.01) ; 55 F 487 [T y 48 b 5, MHY 1485, 9+ 484 1T A+
MYH1485 41 4 #2 p-PT0S6K K -F 2 ZF 7+ & (P<0.01) . %t : A8 I . T A 47 4) VSMCs 49 3 5 Fo 3t # | 5f i 13 47 %) mTOR/
P70S6K 42 5 i % & ABAE A .
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Study on Tanshinone II . Inhibiting the Proliferation and Migration Induced by Homocysteine of VSMCs
and Its Mechanism
DONG Yixuan, LI Jing(School of Pharmacy, Shandong University of TCM, Jinan 250355, China)

ABSTRACT OBJECTIVE: To study tanshinone I, inhibiting the proliferation and migration induced by homocysteine (Hcy) of
rat aortic vascular smooth muscle cells (VSMCs) and its signal pathway. METHODS: VSMCs were selected for the following ex-
periments. In order to validate Tanshinone I » inhibiting the proliferation and migration induced by Hey of VSMCs, VSMCs were di-
vided into control group, Hey group (1 000 umol/L), Tanshinone Il , low-dose, medium-dose and high-dose groups (5, 10, 20 pg/L).
In mechanism study test, VSMCs were divided into control group, Tanshinone Il , group (20 pg/L), rapamycin group (20 nmol/L),
MHY 1485 group (10 umol/L), Tanshinone Il ,+rapamycin group (Tanshinone Il 1,20 pg/L+rapamycin, 20 nmol/L), Tanshinone Il 1+
MHY 1485 group (Tanshinone II ,, 20 pg/L+MHY 1485, 10 umol/L). In validation test of P70S6K and p-P70S6K pathway expres-
sion, rapamycin and MHY 1485 were used for inhibitory test and activation test, respectively. The proliferation of VSMCs was de-
termined by ELIASA, and Transwell chambers and wound healing test were employed to test the migratory ability of VSMCs. West-
ern blotting were used to investigate the expressions of P21, P27, MMP-2, MMP-9, P70S6K and p-P70S6K in VSMCs. RE-
SULTS: In validation test, compared with control group, 24, 48 h absorbance, migration area, the number of VSMCs penetration
and the expression of MMP-2, MMP-9 and p-P70S6K increased significantly, while the expression of P21 and P27 decreased sig-
nificantly (P<<0.01). Compared with Hcy group, 48 h absorbance of Tanshinone Il » low-dose group, 24, 48 h absorbance and the
expression of MMP-2 of Tanshinone Il , medium-dose and high-dose groups, migration area, the number of VSMCs penetration,
the expression of MMP-9 and p-P70S6K in low-dose, medium-dose and high-dose groups all decreased significantly; the expres-
sion of P21 and P27 increased significantly in Tanshinone Il , medium-dose and high-dose groups (P<<0.01); there was no statisti-
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com 0.05). In cell pathway test, compared with control group, 24,
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rapamycin group, while 24, 48 h absorbance increased significantly in MHY 1485 group (P<<0.01). Compared with Tanshinone II .

group, 24, 48 h absorbance decreased significantly in Tanshinone Il x+rapamycin group, while 12, 24, 48 h absorbance, migration

area and the number of VSMCs penetration increased significantly in Tanshinone Il ,+MHY1485 group (P<<0.01). In inhibitory

test, compared with control group, the expression of p-P70S6K decreased significantly in Tanshinone Il » group (P<<0.01); com-

pared with Tanshinone Il 4 group, the expression of p-P70S6K decreased significantly in rapamycin group and Tanshinone Il ,+rapa-

mycin group (P<<0.01); in activation test, the expression of p-P70S6K decreased significantly in Tanshinone II , group (P<<0.01),

compared with Tanshinone II » group, the expression of p-P70S6K increased significantly in MHY 1485, Tanshinone Il ,1+MHY 1485
group (P<<0.01). CONCLUSIONS: Tanshinone I , can inhibit the proliferation and migration of VSMCs by suppressing mTOR/

P70S6K signal pathway.

KEYWORDS Vascular smooth muscle cells; Tanshinone Il ,; mTOR/P70S6K; Proliferation; Migration

LA LA L (VSMCs ) F) 388 Bt R A% 2 sl ks R4k
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iE J2: F AT TA I IR S kAR AR AL a7 fE R R &R . KT
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‘I 41 (58 [# Thermo Scientific 23 7] ) ; Anthos 2010 BfAR{Y (&
i1 F] Anthos Labtec 23 ] ) ; 5417R 8.0 ML (3% [E Eppendorf 2
CIpR
1.2 w5l

FHE 1T (£ 5 25 ks e F o e, 400 : 99 % L it
110766-200518, fk2# bR ik i ) 5 Hoy ( 35 [ Sigma 23w |, 40 B
99% ) s ALK BT UL 11 (SMA) \f-actin BRLIEFEHLIAR |
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SCXK (£)20050015.,
2 FHik
2.1 HBE5%RHE

SR A S Bk 155 5 K R = 8 ik VSMCs, 2k FTE 452
WEE , 38 1oL 0 S e D A SMA , i i SMA 5 47,6-fik
JE-2-FR LW Wk (DAPD) 4% 4 Z 1] 19 5C 2 2 VSMCs [ 211 .
IS 4~T7 4% VSMCs FF 5 22305, 156 A it in = s A 5
1.0% & 4 1ML 7% ) DMEM @ BE S JR 36 N 3L . ZERIIE T2
i I 415 Hey 5510 VSMCs 3878 FIiE A28 (36 1E 06
B2 43 g 3ot BRZH  Hey 41 (1 000 pmol/L) Kz PFZ: 11 LA
A2 (5.10.20 pg/L) o AEFHSEAVE AL (20 s
IR H K AN A A X BEAL  JFZ R TG40 (20 pg/L) A%
Z4(20 nmol/L) MHY 148541 (10 umol/L) . J}Z:H T .+ 7R I8
ZH (PS4, 20 pg/L+FH M52, 20 nmol/L) JHE: 1T .+
MHY 1485 21 (FFZ8 11 +, 20 ug/L+MHY1485,10 pmol/L) .
i 210 388 % PTOS6K Fl p-PTOS6K (1) F 351, F5 A2 25 (it
35 ) 5 MHY 1485 (#ahialse: ) - iE 7 735
2.2 VSMCs HIHE3E N E

HUA~T7 0B FR 400, A 0.25% i 2 1 1 114 1k 20 )2
VSMCs, FH & 10% 524 1L 775 ) DMEM 72 4 8 37 S e A 200 M %
IR, LUEAL 6% 10° A A 42 T 96 LR TRl b, At B
BEJS , FF A K B 709% ~80% Jii , S JH L 375 17140 £68F 240 ik [ 2
b, 2. 17 TR A IS AR 259 I 15 92 LR 57 8 h,
M 3L 2 D AMANAE A 2 AW BRFL . A+ 37 ¢,
5% CO.MFAE 7 BIRGE #1224 .48 he 545 R, BFLIMA
MTT ¥ 20 pl, F 37 CHLEMGE 4~6 h 52L& L1357, /MNDFE
WS, BALIA 150 ul —H EE R (DMSO) |, 735 10 min,
K PR AT 490 nm I8 K A0 5 25 FLIOG FE(EL
2.3 VSMCsiE#HIiNE
2.3.1  AUMIREIRIS I E VSMCs iT% B4~ TR SR 40
JA 0.25% i 5 (B AL B2 VSMCs, F 7 109% B 2F I35 1Y
DMEM =i 55 37 S C B 2 M2 O F 148, DAL 10° -2 s
P T 6 FLEE Fedi b, 45 7L 2 mlo 400000 RE IS, 75 40 i K 5]
70% ~80% Ji , R JHIMIE WU EE AR 24k , i A 1.8 mmol /L
FRILNRAEF 12 h 0 A A 48, F 100 wl 3% (ks Sk 3 B LR
il 2 2 MR R 2 A0 M R SR, IR £ 2% vhiA i (PBS)
VRALAR 34Kk, Ve R KR = AR (AN e B, 4“2, 17350 A e
AR 25 (0 s F 5 95 8 h. 48 h S BEIC 5%, JH Image
pro plus 6.0 QSBT3 1155 A I RS A T AR, 24
JHL 3 T RR = R 1A AR — 388 5 At M 2 e 360 4 T A 5 2 it
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R =AML AL I A/ RIIR T A > 100 % -
2.3.2  Transwell 0 %F VSMCs i 88 HL 4~7 1L VSMCs, Ifil
WYL Al A B[] 24k, A 1.8 mmol/L B REIRAE T 12 hii i
AN FE 4% <217 T T 432 30 A B R L 24 10 1 55 3 A
Y BRI (3% 10° 4 /ml) o A4 24 FLAR AL E Y Transwell
/NEE (0.8 um) H, BT 200 pl 4R, FEMASA
109% K& 4~ 1375 () DMEM i35 3k 500 pl, K552 48 h, HigEsh
W IR a1 2 L2 R BN VSMCs, BUT Transwell
BN, TBS YEV& 31K, 3.7 % 22 5 B %5 1R [ 5 min, Jii /K o
PeJE 2 ng/ml Y DAPT A%, PBS ik . 86 WA I~ Fi AL
H5 AR BRI A I O 5 o
2.4 VSMCs ® P21, P27, MMP-2, MMP-9, P70S6K #A p-
P70S6K FRi& Il

Fe 2. 17T R kA2 gy K5 5% 48 h e, 24 VSMCs £
IUER 1, T ot T 192 04 - 2R TN 44 T e 58 S R Uk (SDS-PAGE)
BEFLIIA 20 pul 4 5, 80 VATEE 3R 30 min, 120 V BER LUK
2 h, I FHFLAE 0.45 pm (4 AH B2 2T 4 28 B LA 250 mA %% [ 90
min, FEMESEREAEH IR (25 °C)F LA =5 F R EU F e 22 o
W (TBST) PEMEE 3 U JBAEWI#5 £ 2 h s, LA 121000 Eb A 4351
HA bt K B P21, P27 . MMP-2 . MMP-9 £ FE & Hi 14 , S i
P70S6K . p-P70S6K 2 o FEHLIA , St K R f-actin B se EHLIK
(4T3 I B A A St PTOSEK . p-PT0S6K 22 FlsHifA ,
UK B p-actin BT EPUIA) , 4 CHF LR HIE T (25 C)
TBST PEHK 3 Uk, I ABUR i AL W R AR IC 1 E it e e &
Jei R SR AL A4 2 (BCL) WA H AR R IR N S 3Rk
I 2540 35 J5¢ - 2. 5% , % F Quantity One 4.4 %4 JE17 5 B 43
Mro ZECIFEXS 3k i = H 18R (KB A/ B-actin K EE(E .
25 FitFEFE

FH SPSS 20.0 e 144 % T AR B -7 AT o BT A e
PAX £ s 2%, PZLIA] LU BCR FBRIR R 5 225007 , Z 40 A1 LR
FHEADRN 2 )7 25T FILSD¥:. P<<0.05 R 2= RA G075 L.
3 H#HR
3.1 VSMCsERIEFMELR

FHAH LU ek 1555 K U £ 3 ik VSMCs, 8 d 247 4H 4 Bk
JEI R AR, 2 R 22 A AR R & T DMEAR . AU a2
T W RHES A K, FE SMA A1 52858 610 2 VSMCs,
DAPIZ YL 2 Ja i e AR AL BEAE 99% LA b PELIE 1,

B1 XKREZRKVSMCs BRIBFNEL R
AJEBZIER (X100) ; B AN G e HOLHE 7 (x400)
Fig1 Determination of rat aortic VSMCs primary culture
A. morphology observation (x100) ; B. immunocytochemistry identifica-
tion (x400)

3.2 IHFRIGHER
3.2.1 BANMIET TGN ES R SR R, Hey 4
AL 24 .48 h W' RE (i i 3 T =5 (P<<0.01) ; 5 Hey 41 EL L
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Z 1 AR L A0 48 h S | sl 2 24,48 h IR RE R
EIEIR(P<<0.01) , FREAAHAEIEZE BH kb AR 1.
F1 SEMBEREEENELER (xLs,n=5)
Tab 1 OD value of cell in each group (¥ *s,n=5)

A A, ng/L 12h 2%h 48h

T4 032£0.02 041£0.06 0.73+0.09

Hey 4l 038+0.02 0.62+0.06" 1.14£0.15°

bae Wil 5 036+0.02 0.57£0.06 093£0.18°

FIBEI e 10 0312001 0.49+0.04° 0.87£0.05°

T LAl 2 0312001 039+0.02° 0.79£0.11°
T G0 RREE g, " P<<0.01; 5 Hey 2 U, "P<<0.01

Note: vs. control group, *P<<0.01; vs. Hey group, P<<0.01
3.2.2 SAMMTRIEONMELR 15X AL HLAL, Hey 2140
LIRS R R VSMCs 27 i B i 25 55 (P<<0.01) 5 5 Hey 41
O, FES0 1A v e R R A B T AR VSMCs 28 15
Ho i E R (P<0.01) IR 2,
®2 BEAEMBIBERNELER (x+s,n=5)
Tab 2 Migration of cell in each group(¥+s,n=5)

ik A&, pgl FH R, % VSMCs B4, 1
pigecil 022+0.02 46+9.6
Heyfl 058+0.05° USH276°
TSI (GHEH 5 0462 0,04 199+21.6°
FIBEI e 10 0.41£0.04° 147423 4°
TSI, FRlEd 2 039+0.05° 139+152°

T S IRLH AL, P<<0.01; 45 Hey 41 LA, 'P<<0.01

Note: vs. control group, “P<<0.01; vs. Hey group,P<<0.01
3.2.3 &% 440 P21, P27, MMP-2., MMP-9 ., P70S6K I
p-PT0S6K FRiL K-kl 25 8 55X R4 b 4%, Hey 4141 if
o P21, P27 ik KT i AL (P<<0.01) , MMP-2 . MMP-9 il
p-PT0S6K 3k /K- i35 THE (P<<0.01)., 5 Hey 4 i, 4%
T 0 AR A A0 P27 F3k AT, FFSER T h L 2
A rh P21 P27 KB B THE (P<0.01) s PHZ 1T o
o 77 k2 200 o MIMIP-2, 2 T AR e ) 2 4 i
MMP-9 il p-P7T0S6K ik 7K - i B (P<<0.01) 5 45 41 41 il
P70S6K 7K P b #¢, 22 5 o g it 2% 5 L (P>0.05) , FE L% 3.
ECL VLA B AR TR 22845 R ILIE 2.
®3 KA P21, P27, MMP-2, MMP-9, P70S6K 7 p-
P70S6K FRix7K FHRMEER (x t5,n=5)

Tab 3 The expression levels of P21, P27, MMP-2, MMP-

9, P70S6K and p-P70S6K of cell in each group(x +s,

n=>5)

o i, ! .
415 el P21 P27 MMP2  MMP9  PTOS6K  p-PTOSGK
ERA 135£0.15 0.54£0.04 0124001 0142001 076£0.05 0.12£0.01
Hey#ll 0.89£0.12° 021£0.01" 0.6410.02° 0.57£0.05° 0.69£0.06 1.43£0.21°

FIBEILGEE 5 1042007 0640027 0624003 048003 0.75£0.07 0.78£0.08°
PEBELIAEE 10 1782013 0844005 031£001° 032£0.02° 086+0.03 0.55+034°
PBENENEE 20 17320207 0764002 0294001 024002 067£0.06 0.32+0.02°
1 XA gL, ©P<<0.01; 5 Hey 4H b4, 'P<<0.01
Note: vs. control group, “P<<0.01; vs. Hey group,’P<<0.01
3.3 BRI R
3.3.1 AN A S SLINE L5 R SX A i, PHS
T CEDAEE R ANAE 24 (48 h OB B R (P<<0.01) ,
MHY 1485 4 24,48 h WG RE{H 2 2 T (P<<0.01) ; 5721
T A E A, FEST T A+ EE AR 2 A AN 24 .48 h BB (E B 2%
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- prosox
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XA Hey 41 ;?Itz%@nm JH%%IJEJ Pﬁ%\@ﬂ AHEAL Hoy AL #HBH JIBHH S50
A AlR]

sl ik Ak Al FA
B2 &AHHH P21, P27, MMP-2 MMP-9, P70S6K 5 p-
P70S6K HIRIETE R
Fig 2 The expression of P21, P27, MMP-2, MMP-9,
P70S6K and p-P70S6K of cell in each group

AR (P<<0.01), P} 1T .+MHY 1485 ZH 4 Jif] 12,24 .48 h
R B T (P<<0.01), FE L% 4.
x4 BEMBEWKEELER(XLs,n=b)
Tab 4 OD value of cell in each group (X +s,n=5)

A3 12h 2%4h 48h

T 042£0.03 0.69%0.04 1132019
FISmILA4 0311001 0.52£0.06° 0.74+0.15
FEZA 0342001 049007 0.64£0.08°
A5 +FMERA 031£0.02 042£0.02° 0.61£0.05°
MHY 148541 0.52£0.02 0.81£0.08° 12240.18°

FIBE I +MHY 14854 0.54£0.02° 0.78£0.09° 1094013

e XA g, " P<<0.01; 572 1T 41 g, *P<<0.01

Note: vs. control group, “P<<0.01; vs. Tan Il » group,’P<<0.01
3.3.2 FUAMMETHIEHNEL R SXTEA i, FF20
I B A8 28 A1 40 IR AT IR ER R VSMICs 2833 $5 i 1 25 [ 41K
(P<<0.01); 5 PHZT A4 10EE, PSR T A+ MHY 1485 21 41l
IR VSMCs 28 i 50 1 2 7R (P<<0.01) , FEILEK 5,

#x5 HEAMMIEBBERAMNELR (x+s,n=5)
Tab5 Migration of cell in each group(x +s,n=5)

A5 TR, % VSMCs $50E
hopEl 072007 2434214
FBELA 031£004° 155+ 124°
Bl 024£0.02° 98+77°
5 ENRERY 022£001 79469
MHY 148541 08240.07 2684179
FBRE MHY 148540 0744007 BIENT
X IEAE FUES, " P<<0.01; 5720 T 4 A, "P<<0.01

Note: vs. control group, *P<<0.01; vs. Tan Il , group,*P<<0.01

3.3.3 £ 414N PTOS6K il p-PTOS6K 1% 7K - A A6 45

i, X IR H A, FEZ T 1L AN p-PTOS6K 5
BACF BEREAR(P<0.01) s 5PFS00 T UL, TWNER St
S 11 o+ 7 WA 2 AL p-PTOSEK 1Ak F- i E IR (P<
0.01), 3361413,
+R6  HPHK IS b & 40 40 A PT0S6K F1 p-P70S6K ik 7k F i)

WiMZER (xts5,n=5)
Tab 6 The expression level of P70S6K and p-P70S6K of cell
in each group in inhibitory test(¥ +s,n=5)

bl PT0S6K p-PT0S6K
popiEi 0.66+0.05 0874007
A5E L4 0.59£0.06 043£0.06"
HEEH 0.65£0.07 0.08+001°
S +HMERA 0.66£0.03 0.05+001°

VB X IR E A, *P<<0.01; 5 PF20 1141t 4, *P<<0.01
Note: vs. control group, “P<<0.01; vs. Tan Il » group,’P<<0.01

HEZED; 20164555 27 5 22 1

p-P70S6K

f-actin

XEE PEBEIL R SIS
il Eil C =il

B3 HHliK e s & A 20 P70S6K F1 p-P70S6K FRik{E R
Fig 3 The expression of P70S6K and p-P70S6K of cell in
each group in inhibitory test

WA, PESTR T AL 40 p-PTOS6K /K- (2 2RI
(P<<0.01) ; FFHZ 0 1 20 He 4, MHY 1485, FF 2l 1 1+
MYH1485 41 4 Jifs p-P70S6K /K - it # T 55 (P<<0.01) , FE L 32
INGES
RT7 MR b &AM PTOS6K F p-PT0S6K A 7k T H

KMER (x+s,n=5)
Tab 7 The expression level of P70S6K and p-P70S6K of cell
in each group in activation test(x £ s,n=5)

4 PT0S6K p-PT0S6K
papictil 0.64+0.06 047+0.05
FISWI.4 0574005 0.13£0.01°
MHY 148541 0.55£0.03 0.58£0.05"
FIBEI +MYH14854 0.56£0.02 075+0.15°

e ST S, *P<<0.01; 5 PH2 1 41 g, "P<<0.01
Note: vs. control group, “P<<0.01; vs. Tan II » group,’P<<0.01

p-P70S6K

P70S6K

f-actin

X4l FEBEI. MHY1485  FHES .+
i | Hil MHY 148541

El4 HEhidie &AM PT0S6K 1 p-P70S6K Fik [Ei5
Fig 4 The expression of P70S6K and p-P70S6K of cell in
each group in activation test

4 g

PSR T A AEGE H2FES h —FERIUR 4, #6001
BPRRINAIT R EA T Z R PR AT LA
/RS R R BT AR 8 B LA AR i
N R U SR O BFFE UESE , P21 P27 n] LU VSMCs
FYBGEEN T, FEARDFIE R, FES A T3 2240 ] mTOR/P70S6K
T %, 305 40 i G BE AR 56 Al P21 AT P27 B Rk, I Hey i
T VSMCs 358 AT S | 3% v] BESE HAT 2h Bk R A Ak A AL 61
Z—e

VSMCs o F sl ik ML 45 1 v )28, 76 T RS 2R U4
M A THRE, 28 3 S0 P T 48 M4 45 45 B R B, VSMCs 1T
TCTE TI H I A AE AATE RS BE 110, VSMCs KRB AE TR A
AR BN 4 11 (ox-LDL) J5 TE ONLIE PE iR i i , i — 4
A3 U RAE PR, (5 98 i 27 G T, ANt 9 32 o e e, e 2K
FHOGEAR S K FERE AL BRI 18 A S BB (i 2400, MMP
T WL L 9 12 28 RN G B vh R H A SR, — i ]
3 355 4 R B 43 AH B AT PR A 2 B 2 5T, VSMCs 1]
JE RN 20 SR B RS BRI 25 [ 5 5 — 7 TR MIMIP 3 AT LAYEOS 240
PN PISK/AKT i [ , 18 fin 20 b (9 30 5% RS A RE 11 ASBIFSE
g5 Bon  FFSE ] LA VSMCs H MMP-2 Fl MMP-9 (1)

China Pharmacy 2016 Vol. 27 No. 22 - 3075 -



Fik X ATRESESFZ 0 1 0] VSMCs SEFEIE R BT 2 —
VSMCs Hy34 58 AT A% 52 K {5 5 1l B 109845, mTOR {5

S R TS T AN p-PTOSBK YA , 4 VSMCs F 45

LR . AWFFEEER R P2 AT VSMCs (4558 Fl

LRSI [, 98/ p-PTOSEK K1k

AT B ARSI 7538 1 4 mTOR/P70S6K

S AR EE AT T T

ik, A5RER, AR R AT LU p-PTOS6K 19K ik, 57}

Z 11— HE 0] LA VSMCs (143 58 AL A% ; MHY 1485 1] LA

W P2 1 AW VSMCs ¥ 58T 8% 19 VE T, i — DUk st

Zel 11 238 33 410 i) mTOR/PTOS6K {553 i & 5 VEFH . 4 1

TR, PFZ0 T3] LA VSMCs (3851 FEAS | I8 220 3 i

mTOR/P70S6K {5 53 i i A HEAFE HH .

S 3Lk

[1] Chistiakov DA, Orekhov AN, Bobryshev YV. Vascular
smooth muscle cell in atherosclerosis[J]. Acta Physiol:
Oxf,2015,14(1):33.

[2] Chaabane C, Coen M, Bochaton-Piallat ML. Smooth mu-
scle cell phenotypic switch: implications for foam cell for-
mation[J]. Curr Opin Lipidol,2014,25(5) :374.

[3] Han XB, Zhang HP, Cao CJ, et al. Aberrant DNA meth-
ylation of the PDGF gene in homocysteine mediated
VSMC proliferation and its underlying mechanism[J].
Mol Med Rep,2014,10(2):947.

[4] Zhang D, ChenY, Xie X, ef al. Homocysteine activates

vascular smooth muscle cells by DNA demethylation of

platelet-derived growth factor in endothelial cells[J]. J

Mol Cell Cardiol ,2012,53(4) :487.

Zheng L, Liu M, Wei M, et al. Tanshinone II , attenu-

ates hypoxic pulmonary hypertension via modulating KV

currents[J]. Respir Physiol Neurobiol,2015,205:120.

[6] Grundmann S, Hans FP, Kinniry S, ef al. MicroRNA-
100 regulates neovascularization by suppression of mam-
malian target of rapamycin in endothelial and vascular
smooth muscle cells[J]. Circulation,2011,123(9):999.

[ 7] Munson MJ, Ganley IG. MTOR, PIK3C3, and autopha-
gy: signaling the beginning from the end[J]. Autophagy,
2015,11(12):2 375.

[8] ChengY, KimJ, Li XX, et al. Promotion of ovarian fol-
licle growth following mTOR activation: synergistic ef-
fects of AKT stimulators[J]. PLoS One, 2015, 10 (2) :
117 769.

[9] EHEHE, WA WAL TSI A RERR NG YT e o O
LR B RS [I). 7 B 2 45, 2016,27(2) : 219,

[10] YangY, CaiF, Li PY, et al. Activation of high conduc-

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

tance Ca(2+)-activated K(+) channels by sodium tanshi-
none II , sulfonate (DS-201) in porcine coronary artery
smooth muscle cells[J]. Eur J Pharmacol, 2008, 598 (1/2/
3):9.
Xu S, Little PJ, Lan T, et al. Tanshinone II , attenuates
and stabilizes atherosclerotic plaques in apolipoprotein-E
knockout mice fed a high cholesterol diet[J]. Arch Bio-
chem Biophys,2011 ,515(1/2):72.
Wu WY, Yan H, Wang XB, ef al. Sodium tanshinone 1II ,
silate inhibits high glucose-induced vascular smooth mus-
cle cell proliferation and migration through activation of
AMP-activated protein kinase[J]. PLoS One, 2014,9(4) :
94 957.
Wang J, Jiang Q, Wan L, et al. Sodium tanshinone II .
sulfonate inhibits canonical transient receptor potential ex-
pression in pulmonary arterial smooth muscle from pulmo-
nary hypertensive rats[J]. Am J Respir Cell Mol Biol,
2013,48(1):125.
Tan XQ, Cheng XL, Yang Y, et al. Tanshinone II , sodi-
um sulfonate (DS-201) enhances human BKCa channel
activity by selectively targeting the pore-forming alpha
subunit[J]. Acta Pharmacol Sin,2014,35(11):1 351.
Auge N, Maupas-Schwalm F, Elbaz M, et al. Role for
matrix metalloproteinase-2 in oxidized low-density lipo-
protein-induced activation of the sphingomyelin/ceramide
pathway and smooth muscle cell proliferation[J]. Circula-
tion,2004,110(5) :571.
Vanhoutte D, Heymans S. TIMPs and cardiac remodel-
ing: 'Embracing the MMP-independent-side of the family'
[1]. J Mol Cell Cardiol ,2010,48(3) :445.
Lee SJ, Lee YS, Seo KW, et al. Homocysteine enhances
MMP-9 production in murine macrophages via ERK and
Akt signaling pathways|[J]. Toxicol App! Pharmacol ,2012,
260(1):89.
Wagner RJ, Martin KA, Powell RJ, et al. Lovastatin in-
duces VSMC differentiation through inhibition of Rheb
and mTOR{[J]. Am J Physiol Cell Physiol,2010,299(1) :
119.
Martin KA, Rzucidlo EM, Merenick BL, et al. The
mTOR/p70 S6K1 pathway regulates vascular smooth mus-
cle cell differentiation[J]. Am J Physiol Cell Physiol,
2004,286(3) :507.

(ks H 393 2016-01-02 [l H 11 2016-06-17)

(Gt XU AR

(PBERR)ZE —RCCSE PEZINEARBT, WiDiGHE . 1T5E

- 3076 - China Phatmacy 2016 Vol 27 No. 22

hEZHE 2016 F5E 0T HE 0 8





