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Atorvastatin Delay the Senescence of Vascular Endothelial Cell Induced by Angioten-
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[ ABSTRACT ] Aim  To explore the effects of Atorvastatin on the senescence in human umbilical vein endothelial
cells (HUVEC) induced by angiotensin Il (Ang Il ) and to study its potential molecular mechanism. Method The
HUVEC were cultured in vitro and divided into 3 groups,the control group, Ang Il group ( stimulated and intervened by Ang
110 ~°mol/L for 48 h) , Atorvastatin group (10 *mol/L Atorvastatin was added to cell 1 h before 10 °mol/L Ang1l ).
B-Gal stain and cell cycle analysis were used to identify cell aging status ;and the expression of apoptosis-association genes
Bcl-2 and Bax were detected by immunocytochemistry , and Western blot. Results Ang I stimulation enhanced the
positive cell number of B-gal stained HUVEC, depressed cell proliferation.  The Ang Il group inhibited the expression of
Bel-2 protein and increased the expression of Bax protein compared with the Atorvastatin group markedly (P <0.05) ,Bcl-
2/Bax was decreased significantly( P <0.05) in the Ang Il group.  The Atorvastatin group increased the expression of Bel-
2 protein and decreased the expression of Bax protein compared with the Ang Il group evidently (P <0. 05) ,Bcl-2/Bax was
increased significantly (P <0.05) in the Atorvastatin group. Conclusions Atorvastatin probably delay the senescence

of vascular endothelial cell induced by Ang Il through regulating the expression of Bcl-2/Bax protein.
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1.1 ##

RPMI1640 %5 3 3£ HEPES fn L-4 4 B ik ( %
Gibco /A~ 8] ) , A fjr & bk W % 28 fi A% ( Human umbili-
cal vein endothelial cells, HUVEC) H & X A % #F %
P FE R PG AR B, R AT A Bel-2 Bax ¥ % B Fu K
A %% & £ 4 % — 40 ( Biotin Conjigatad ) X # AR
B 4790 19 4% B 5 f7 & ( HRP-Streptaridin ) i 7| ( Santa
Cruz A~ 8] ), & % 5K & Il (Ang Il ) . Hoechst33258
Fo [ 42 4% fb 9T ( Sigma /7] ) , Trizol ( Gibeo, BRL 2
8), ¥ 4848 (BD FACSAria) , Biophotometer 4
St 6 B L ( Eppendort) 5 tH &L R & % R 947 £ 4
( Meta Morph/DD10/BX51) ; UVP % I & 14 & 4 #
24 (UVP A ),

1.2 N8Bk R ARiEs:  RERAEIRSAE
¥ HUVEC B & K T4 10% it 4 fn 7% & RP-
MI1640 3 3 | % 5% CO, 37°C fn % A Fn 08 &
B R PR 2 ~3 RBRUERF BT £ KK
A, H0.25% BEaBmIATHNL AR, WEAHK
ELAR REHEDRETHS, 2% 6 RELE
S 2 LV M U 2 B R R BBy 98% DL kA
TEE, ARKEL#AE, CIFERF 6 h, A
Ang T 49K £ 4 10 ™ mol/L, ¥4 #3% 48 h, % 12 h,
24 h %4 %% Ang T — K Bl % Ang Il 3 % 47 HUVEC
FHEA LM EA AT A Angll E ik
FRRFE SR 48 h,Ang [l 41 % Ang Il 1% % 49 HUVEC 3
FEHAH TR TH N WANFTHEMITE 1 h
AN Ang I, BT H6 4% b 35T 20K & 7 10 mol/L, % 12
h24 h &% 7 Ang 11 5k, % 23 h #p m FT4E & 9T 1
VEELE S b Eh
1.3 B-FIMEEEE(B-cal)

R AF Serrano % F0 Dimri 4R K 2 WM H W
M2 7k, B PBS(pH 7.2) vt 2 2 40 M 1 K, B DA
PBS(pH 7.2) B & 1 0. 5% /X — B [ € 5 min, %k J& A
PBS(pH 7.2, 4 1 mmol/L & MgCL,) % 1 % ; 75 ¥ 4

it & B X-gal 4¢3 (1 g/L X-gal T PBS,0. 12 mmol/L
K,Fe [ CN ], 0.12 mmol/LK,Fe [ CN],, 1 mmol/L
MgCl, ,pH 6.0) F %2 37°CH#H 12 ~16 h,
1.4 NG5 #r 20 A FE A

J0.25% fi 7% A Bl L2, 400 1 x 10° A
MM ,1 ke/min B0, Fl PBS % 2 K & &% F 500
pL PBS #5502k R 4T, &8 w5 mL % 7 B2,
ACHEEE, BUFETE, 20 H A PBS It 2
KEEFF0.5mL PBS ¥, Jm A 500 wl e 87
#¢ (propidium iodide, PI; 23 & 50 mg/L) ,4°C # 4
RBL 30 min, ¥R AT (A L K K 488 nm, K 4t
KKK 570 nm) , 40 1 % 2 f #2360 AN/ ming £ 3E
J BD /7] 42 £ 8 Moldifit2. 0 247 .
1.5 Becl-2 . Bax AR GEEN FZLEEN

Kmadk R HEWNEEEHAKETO
AERR P, AR ERTEHRRF L, 2ATHE,
PBS ¥t 4 i, K Al SP ik ¥EAT 40 B ek b 4 B
DAB & @& , % ALK EW HE, & 20 x10 8
KFEAE T, 27 248 4541 A 69 Bel-2  Bax 4 [H
Medm B FAT AT, BAE T K AR A R B
# 4 V20 B, It B A AL E 100 AN 48 e
Bel-2 Bax FH M40 0 80, KW % & 5 MILE,
KEHEAx s KF, FHERARTLFE, ¥F
AR Bel2 K Bax 9 E 4 F HEAH 45 H Bel-2/
Bax 18 (BB 1), Fr# #t4%3 Fl & b % 4 SPSS 13.0
HATHRA, KA E 0 K SNK 5
1.6 Western blot ¥l Bel-2 . Bax EHKF

W B 20 L, A PBS Wt 2 K, i N TA 4 i B A
TR, AR E R R B4 UK B F 30 min,
4°C 12 kr/min %% 10 min J& FE R EH R E +,
FREBEL—K,BREFERE, -20CHKRGEHEH, %5
TmtHhERARSKRE, EMELEEEEN 20
wL, ®HLE GBIk 0 B RKE N 12% (pH 8.8) , K
Ui R JE 4% (pH 6.8) , Th 4R 4 fb 87 & & 4T SDS-
PAGE ® ¥k J& # #% £ PVDF ¥, 5% Jit fis 4 0 th
TBST4°C # A 172, im X —#0 ( & Ft A Bax Bel-2 47t
,1:100) F R R IEH 3 h, TBST ek 5, 5 =4
FRERBFOS h, ¥FHIRENFLLRAMNEE,
Alphalmager & £ 40 ¥ 2 45 4 3 M 2 B oF X 3 F 3
RN E, B-actin K AT HE  IFE A A E
1.7 Sitzx4biE

KA SPSS 13.0 2k R AT G0 iH AL 3E , & W &
e es R, ERBUBRXALEZ 7 =20
#,P<0.05 h = RARITFE L,
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ot BRALAAML LT A i B-gal s Ang Il 53401 B-

gal BHEZH IR IR 38 0, 80% 2 Jif e €0 [ 4 , ¢ B
Ang 1 551 SH HUVEC (9353 BT i T4l B-
gal PHME A0 B Ang T ALBEAR (P <0.05; 3%
1),
2.2 YHRaEHAS R

TS o B 2R X B2 HUVE 45 3 He
BIIEH ; Ang [ 15 AR 4> HUVEC 153 T G,/G,
1,8 Wk G,/M WM T % BT ARy T 40 S 11 )%

G,/M BN B4 £ (P <0.05;% 1 FiE 1),

1. FHHUVEC REHEIREER (v 25)
Table 1. Comparison of indices identifying cell aging status
of HUVEC in each group

I Xif B ZH Ang iS4l BFLfifbiT4l
Go/G (%)  46.12+4.35 89.42 +5.26"  62.54 +5.02
Gy/MBI(%) 14.68+1.56 2.12+0.46"  9.36 £2.06™
SHI(%) 29.35+3.10  6.24+0.59"  20.16 £2.24™
B-gal It 0.16 £0.02  82.18 +6.78"  56.48 +5. 52"

a’h P<0.05, b A P<0.01, 5% RAL A ;¢ B P<0.05,d P <
0.01,5 Ang T AT LA,
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Figure 1. Cell cycle analysis of HUVEC in each group

2.3 Bel2 Bax A REHLFRBERIA

THRZH Bel-2  Bax 63k B8, Ang 1 15 54
Bel-2 Fik 5% AL H 4 B E FE K (P <0.01) , Bax
ek 5% WAL AR 3 (P < 0. 01 ) 5 1T BT FE 1%
fBIT4H Bel2 2355 Ang 1 S 4H LA &5 (P <
0.05) ,Bax 55 Ang Il 15741 L ERFAR (P <0. 05; % 2
ME2),

3+ 2. &4 HUVEC Bcl-2 Bax BB SR B L L B RIER Bel-
2/Bax LB (x £5)
Table 2. Expression of Bcl-2 Bax protein in immunocyto-

chemistry staining and Bcl-2/Bax of HUVEC in each group

gy 4 Bel-2 B (% ) Bax FHPEZR (% ) Bel-2/Bax LU{H
XF RRZH 59.43 +5.18 43.26 +3.39 1.37
Ang 1534 42.10 +4. 11> 62.04 +4. 82" 0. 67
BIHCARABITAL  50.22 £5.02%  58.40 +4. 64* 0.85

a} P<0.05, b}y P<0.01, 55X A LA ;¢ N P <0.05,5 Ang Tl
i i A

90
Channels(FL2-A)

Channels(FL2-A)

ZEJX IR, O Ang 1355 S 4L, A7 BT AR BT T4

2.4 Bcl2.Bax IEARIE

Western blot ‘7, 55X AL L, Ang 1T 541
Bel-2 A T (P <0.01) , Bax & £ ik L
(P<0.01);5 Ang T iS4 He B, PTG AR A 7T 40
Bel-2 Rk (P <0.05) , Bax & ik T
(P<0.01;&3),

3 i3t i
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Wy R S NS 2 R Y Lt 9 B 4 i 2 g
RIIE MR N EBFEZ — ARk, 4 A
THEERRN L Z B EI, AR TS5
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Figure 2. Bcl-2 and Bax expression of HUVEC by immunocytochemistry staining in each group
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Figure 3. Western blotting analysis of Bcl-2 Bax protein ex-
pressions of HUVEC in each group

JRH . ASSCH Ang 1115 5 1058 P9 Bz 40 i 3 3 S A
Y BFFSE AR S 20 M 5 ) o 2 AR R T A DG A
Bel-2  Bax (AR {6 S BT HEARALTT X LA 52 m , B 72
3 K, BB B ik 2 LR, S B R As
FERERI&AR

ARG B WAL R, Ang [T 15 5 T KNS 37
HUVEC B B-F-FL0 7 il 4% €2 FH 4 41 il 32 34
A0 R R T2 AE G /G, 9, 1M S W 8% G,/M
HETIHAR RT3 20215 | 20 L3 58 B8 1 38 v
0 ULBHFRATTH Ang 15 5 09 J7 74 © B & 6l 2 %
/) HUVEC #55  n] B F 40 i 5 2 AL A F 5, i
T BT FE R ABTT 5, Ang 11 3755 1L 585 P B2 40 it 5 2

MU TR AR YT R BB A — A B SE 22 14
IFEH] .

IEAER [ OC T 4R M 2 i BT B4R TR FE 4
i 2 55 BE DR R T RIS, Bl 2 S AR DG83
Wi —L K e B ETA R BN AR T 2 T T Y
A, IO TR A AR TR AR A R T
BF DNA 94 B DI R i o SEAZ IR i Bem i b, H
HI AR T A S A e b — A B R
ORI —R N N B A S EH M E A RS 5T
2, Bel-2 I Bax ¥ Sax—ab # , 76 Jd T2 B H R PR
g, e EZALE R Bel2 ZIEM A MS 5,
Bel-2 SEAMMI T4 B 2 H AT R B 5 R TG
ZEVIA LD | & 239 DNEIERR , 4t 26 kDa EI’J
MR 1, Bel2 B2LRAARMRE G &E A, B
PRI T 0 R R T, S 541 %, Borillo 7&3&
R Bel-2 R B A FIRERAR, S AR o B
FG5 Bel-2 B, 25 R & B Bel-2 55 56 PH 41 i vk 75 45
Ffgi s B AR A7 R B B AE K, O Reilly 25 7T
B 4 N 22 Fh i i 40 A3 2R WY Bel-2 Y3 i 3Rk g
X LA R A K PR A K, Bel-2 B
T AM IR T R A A AR T IR TR R 2 R
KA AT e TR T3 N A T
FER TR EZ I, Bax FERJE Bel-2 K —
5, = —R s Bel-2 RIURAHSCEE F , BB A5 L
JE RS G PE | Bax Y T A FH 2 o 40 i
P12, 915 Bel-2 — A T &, Bax MY
AEAT Bel-2 B il 5 8 — 2B 44 ( Bel-2-Bax |, heterodimer )
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PR T, W H A B GE Y B R R 2R A (Bax-
Bax , homodimer) 15 S M 12, W5 % B, Bel-2 & Bax
A TR LA s e ot Xof T 2H 2 4 ) e By
L Bel-2/Bax HC B P E LIRS 5 75 1) AR &
ARG TR T A KEIE R Bel-2 1 Bax SEA 7RI A
P, Angllis 5 HUVEC A9 Bel-2 235 R[4, Bax 63k
15, Bel-2/Bax FUIE I 2 FE AL, AT HEff Bax-Bax [F]J6 —
RART Vi, S0l 40 08 T AT 5 BA R, T 53k
PN R A 5 2 5 T BT HE AR AL 7T 241 HUVEC 1Y Bel-2 3R
TN Bax kU8 /0, Bel-2/Bax W W E WL X
A fe2iE it Bel-2-Bax R &K 5 Bax-Bax [A]Ji
TRRTES Bax TSI, UL Bel-2/Bax (Y HLAE T
AESETH 19 HUVEC 370 5 1T 2 G, X 5 LA
HERIFTTRE—Bun

TR 2592 B A PR 3677 e R [ e I 5
AR —2250) . KIIN FATT 225 Y Re g Ak =5
JIg HILAEE 1568095 S5 A B P8 T SR RO L S (O WL
FESE FEFE ARG E O B0 ) KA %, H R &= it
YR LT T 225 I 22 2 B -5 LR L 1 P2k
TGO, 33X e A FH A FR S < A e g R DG Ao i A8
PHER T EEARE YU ALTE A O A P
AT AR BRI A s S R R GG P
S AE TR 1 . B A 5T R, T 225
BEAS AL ZZ 145 P9 K2 A M 5, X A AT T 2 25 W ) 3
R AF DG (R0 U AE R AP VR R T — N 52
)20 ARG R I, BT AR T RS HELE Ang T
BRI A0, FM Bel2 FE IS, T8 Bax &
IR . XA TT IS 245 ) ) Be ik SE 2 PN Bz 40
T R AR AR R BR AR S 1Y O 1A A 9P A T, AL o]
RES M TT 25 Y Re s M H Ang [ XF Bel-2 2 1A
Bax & 1R IEAAE FAEHA

25 TR, Ang 1T A5 SR SME SR B HUVEC 2
% ,Bcl2 Bax 7E Ang Il 55 HUVEC & % ik
HEEAER, BTFCA AT P 6E 8 2 897 Bel-2 | Bax
M Bel-2/Bax 8 AR IAIELDE Ang 115500 N K2 41 it
T, NI A HEAR FEIR AR D Ol A AR VE T, X R
I R R AT TR 25 03697 As 348 T 3T BB K
P AE ARG BG AN fig 57 A AL A8 P B2 A0 i 5
ZRNIREL  IMAR R 2B S8R 52 0
T 225 %F Ang 11755 1 P B2 200 i 3 2 i 0 ol 4
FHUBT R G, X6 P A0 i s AT i — A TR A
TR EAT R IR L,
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