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45 5ot et e i PCR KGN Bip SEN Rk, SR SIS, v B &M% VSMC T, MR TR 5 HCY AM 2R 8
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[ Abstract ]

smooth muscle cells (VSMC) of endoplasmic reticulum stress (ERS) gene of immunoglobulin heavy chain binding

Objective; Effect of tanshinone I , on homocysteine ( HCY ) induced proliferation of vascular

protein ( Bip) expression, to explore the mechanism of tanshinone [I , in atherosclerosis. Method; To establish the
proliferation of rabbit VSMC model induced by HCY, incubated with different concentration of tanshinone 1II ,,
Annexin/PI double staining, in situ nick end labeling (TUNEL) method to detect apoptosis rate, to observe the
morphology of cell apoptosis; real-time fluorescent quantitative PCR detection the expression of Bip gene. Result:
Tanshinone I , can significantly promote the apoptosis of rabbit VSMC, cell apoptosis rate compared with HCY
group (P <0.01), and there was a dose dependent; expression levels of tanshinone [l , group Bip mRNA were
significantly increased, compared with the HCY group had significant difference (P < 0.05, P < 0.01).

Conclusion: Expression of tanshinone [l , up-regulation of Bip gene, amplified ERS signal, induce apoptosis of

rabbit VSMC, which may be one of the mechanisms of atherosclerosis.

[ Key words |

chains binding protein; cell apoptosis

Bl K o A 1 £k ( athemsclerosis, AS) Y % i HL i
BHMAY T, 5 H KRR REMCHHER FE
DR N T AN = o 2 7 N o= L W
(vascular smooth muscle cell, VSMC ) Fl £ 4 20 21 3%
2 SN (AN T DW= RPN R ) S e s
JAER R Horh VSMC SRR K R LDL
VLDL §6 75 5 7K 40 i /2 AS i 728 B il i OC 5 2R
R, T VSMC E RS AR A R AS R
M SR AR, A SEI DL AS 1 B A5 K6 R 2 ) 250 2 b
% (homocysteinemia, HCY ) Jy J3# X 1, 38 2 WL ¢
2GR PE SR T, X VSMC P9 5 9 )57 84 (endop
lasmicreticulumstress , ERS) #H ¢ &L K S Bk 5 1 E
#4545 4 & 4 (immunoglobulin heavy chains binding
protein, Bip ) F& 3k 1Y 5 W, ¥R 17 FH 20 11, Hi 3h ik it
FERE AL 25 AR T AR 5, P2 L, Biif AS 550
L AE 5 4 BIF 5 418 Ak B2 AR S 30 3
1
L1 2 PRS2 g
455 FT B i (At 5 200619 ) o i &F b 7T (AT
SE ), B3 ) B L 245 A BR A | (45 ER322) . HCY
y Sigma 23w 770 (Hit45 C-7352) , 4lifiE =98% .
L2 40 AR Eshhk-Fi NLgn gy A o E oA EE
PR 2 A 1= 2 B Al M 35 75 bt o
1.3 EZUA 5L 7500 Fast Dx S2H} 52 & PCR
AL (ZEE Applied Biosystem 2\ #] ) ; Tgradient PCR 4§~
384 (% [ Whatman Biometra /3 @] ) ; FACS Calibur
72 40 B {3 ( BD. USA 28 &) 7= ) 5 IX71-F22FL/PH
U5 8 A 22 90 BB (AR L ) s DMEM ( Gibeo,
Carlsbad, CA, USA). g 2 B B ( Invitrogen,
Carlsbad, CA,USA); i 4 IML7E (DM DU A F P

tanshinone I ,; vascular smooth muscle cell; homocysteinemia; immunoglobulin heavy

i) 5 30 SRR LS I R & LB RNA 4 i
A (¥ H A Takara 23 7 726 o
2 Hik
2.1 JEA R T AR d bR IC ¥ (TUNEL) #6530 VSMC i
To% WA MR, LI s PSR, A BT
AT 2 AR 4 RN 2 A x BR AL, 45 L A A 4% 1
10°/L 2 BERR B 4270 T 96 LIS SR IEAT 1 55, 24
h J5FH2 0 1, 4 S A VT 41 R 8 2 in AR it
N1 x107" mol-L™"f§ HCY , 25 {4 4130 25 (A AR i 355
FRWL L, HE 3R 24 b JF S E AR VT 20 A 2 E 10
wmol - L ™" (Y H &7 R AT, PES WA 1, AbBE 414351 hn
AL T 0.5,1 mg- L™ (200 11, , 3% 48
h, PBS ¥t f 3 ¥ J5 5 FH W (0.03% H,0, H k%
W) = WA 30 min, YE A, 5l & W (0.1%
TritonX-100 ¥ T 0. 1% H &5 2 40 % W h vk i i & 2
min, PBS Wik 2 ¥k, 48 1 4F i J5 KR, sz g TR
B ,37 CHEE 60 min, Jy Bij 1E 28 & AR IE TUNEL
SRR A W ) X8 5 43 A, TR B O R o 55 3k
PBS #iik 3 ¥k, %06 BB NS AT 4 A .
2.2 Annexin V-PT 4G VSMC 1% HE =R
B0 T PBS UR B SR MR AL — KSR I AL 4
i TP T I o N S U | N 2 B R [ I
1500 r-min "' B.0> 5 min, 375 5, PBS 2% &
il i B A0 B B WS A, 1000 1 min T B L 5
min, 3 S, TA 195 L Annexin V-FITC %54 &
R, B M A S L Annexin V-FITC, i 4],
20 ~25 C # 0% E 10 min, 1 000 r-min ' B .0 5
min, 5 FVEW L IMA 190 pL Annexin V-FITC 454
TR B AL, PR 10 WL PT IR ), B BV 3 =X 4t
L ASCAGE 0 9 T %
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2.3 SEIFPEOEE B PCR A VSMC Bip mRNA %
ik Bl It B-actin, i :5'-CTACAATGAGCTG-
GTGTGG-3", K ¥ : 5'-TAGCTCTTCTTCAGGGAGGA-
3', Bip, I %:5-TCT AGGTGAACGACCCCTAAC-3,
T : 5-GTTCTCTCAATTTTCTCCCAAC-3 5 $12 He 45 41
Y 2 RNA 306 5% 5% 4 it cDNA, PCR JZ i & & N
10 wL:SYBR Green I Mixture 5 pL, 514 0.25
pl, F#ESI4 0.25 wL, &bk ¢DNA 1 plL,ddH,0 3.3
pL,Rox 0.2 wL, iz i 45 14:95 °C #i48 #E 10 min,95
C AR 30 5358 °CiR k40 s;72 °C IEAH1 40 s, 245 4
PEA B FEA ) RNA &5 & R %4 B 1Y B-actin
S AT AR ME AR, 2700 IE S M Bip 3 A M X &
ikEE,
2.4 Gl HAAMEED xxs Fox, RH
SPSS 10. O 3K A i AT BRI 28 07 25 43 B, 40 1] 75 7
R LSD J5vk, P <0.05 A BEMHZER,
3 #£R
3.1 TUNEL ¥EAIUARMIIE T 20 1 s W gg 2
P12 AT DA™ 50 9 T 48 M A/ B A AR, HCY
RIGAR DA TN P20 I, 4 Fn ] 2 258~ W
UﬁifﬂiﬂﬂéﬁtﬁwﬁﬁizﬁTﬂﬁtd A, UH T 40 g
NG A BT RER W s WL 1,

D E

A 2B L C B ARARTT 3D, 0.5 mg L™ PRSI,
E. 1 mg-Lflﬂ‘%S@HHA
E1 VSMCRETHIEAXEBMMEKR ( x100)

3.2 Annexin V-FITC/PI ¥ 25 Fr&E 0, 4
A Fi &7 b VT 2 98 1o R Y m TR (P <0.01),
HBEFH 2l 1, 25 %) 5] & 09 38 i 98 T2 3838 i, DL
=1,

3.3 FFZEI I, XF VSMC Bip mRNA 235 () 5 i
et PE e i PCR 45 7R, HCY 4 Bip mRNA 3%
TR, S A E R B E (P <0.01) 5 L2
1L, 20 F0% &7 A2 A 7T 20 Bip mRNA R 3k W] & J &,
R EF B E(P<0.05,P<0.01), I
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£1 ASEWI, £/ 48 hxt VSMC E T MM (x +5,n=6)

457 FlHE/ mg-L~! WHT-%/ %
25 6 R - 2.73 +0.31
HCYY 10°* 0.28 +1.02"
AT AT 10 11.04 +1.18%
FHSE T, 0.5 9.33 +0.36%
1.0 13.12 £0.74%

WS ALY P <0.01; 5 HCY 41 42 P <0.01;¥ HCY
{1y Ve JEE B S mol « L1 o) Bl & 1R AL VT 14 e JEE A A2 mol - L1

(F2R),
2,

%2 ASMI, 3 VSMC Bip mRNA FXHFM (v +5,n=6)
205 F 4/ mg L GRP78mRNA
e PO - 0.15+0.36
HCYY 10~ 3.29 £0.31"
i G AT 10 8.81 %0.23%
P, 0.5 4.52 +0.61%

1.0 12.72 £0.28%
4 itig
HMLAE PN B 40 458 00 i o 9 9 | I 4 BE 4% AE

IV VSMC $ A5 3T 7% 55 U 52 % 1k S 96 K 400 1 45 LA
PRI 2 AS B LAY SCBE BRI VR A3 | Il A
2 44 B I 4 B A1 R BT A EL AR T AR BEAS i B &
A R LA N R DI RERE A VSMC 1R & AS 1956
HEPR Y CBORG SL, PE, PR I B AR OE AS I
it BERE G VSMC 1202 AS Bl ia AIF 5 el i 1o i
TR HCY 2 & 2 W R i g b e
WFFTIESE & HCY MU 2 AS 19207 f& B R &, 116 36
Y HCY K5 AS kAR ke ™ B AR B2 A B WA O
PEo BFFER W], HCY XA SN Iy VSMC Fl AS 95
khrb iy VSMC HR HA (L34 5 1E H ?ﬂs/T HCY i i 5
S VSMC [ FH 30 AS 9% R o 9B T
A BT Y TS AN A A R R R i kA BT
P i v A R AT A B AT B £ 1 BT HE BRI TS R AT
% M 5 (unfolded protein response, UPR) K 4 Jig
TA5 530 P& AF , FR A P 5T N 98 WFSEAIE S ERS AT
figse HCY FT8 VSMC iof B2 1 40 i = 2 L), 76 AS
() % A e R S R rh R T AR L A B KRR Ak
8 DR BRUASE R g ) D G 2R I AE BE N R ERS 4
HEAS (kR o BFgE R HCY {3 VSMC B
BELFR ) IR PN BT T L IR AR O B DR 3R 8 0 L R OR
ERS Al fgJ& HCY S8 VSMC 3 i B A iy HL il 2 —
Bip/# %5 ¥ 4 5 45 1 78 ( glucose regulated
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protein, GRP78) J&{7 T P BT M b 5 22 1 43 F f#1R,
JRAR L 1 70 KE R, 2 5 0 N S R
A (BH Ik P R AR R SR AR LA MR B R AT & R IR
O S A A ok B, GRPT8 B B 3+ FIEE N
JBT I 87 98 5 1 TC A AR S MR e s R - ATF6 4§ 5 Bip
Ja 2 ¥ B AR H o kA s A A A T Y
Bip SLabVE o S R XL . —ERE R ERS
A 5S Bip Rik R RIT & SCRIT & B O A
DA J5E IO s S L S ) 00 T 8 A o P B R P R S K
S PRI AN A A 0 5 H 0 s A ERS U &) 3
P % W CHOP/GADD153 (JNK | Caspasel2 = 4% i& 1%
FeapET,

FF2 H A2 W3 43 o BE W Ve FK B PE P 43
FH2 N, 2 BR VM Lo AR 3R 2 P S A R oy
Z— BT N T A B A R A
Z G A B ( mitogen-activated protein
kinases, MAPK) 4 J& BLAZ A W) 155 5 15 386 I 45 vh 1) T
FRiRZ — WA B9 MAPK 1 LB iR 1k % 5 7
AP-1 EIk-1, DT fif 384 5 45 5 4% 388 B A% N, 5 3 FE A
WSk 15 VSMC RIS . DRIEIESE, FHSE IT, AT
i o BH T MAPK 3@ f#% 30 ] VSMC DNA & Bl 5 5
Wi MRS R BT S I, 7T F i CyclinD1 K
CDK4 (23K, #5Ht HCY i S 19 VSMC 345, H F}
S 1, $t VSMC 3458 (9 1 5 om0
ARSI PP L, 41 VSMC T8 2, #F— 5 %
¥ 0, fEdk VSMC BT a9 #2014
Bip JE K £ ik, $&/8 ERS Wl ge 5 P20 1T, 5%
{14 21 O Tk R A O%, BT RE = BT Bl koo AR A Ak
Ll Z—
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