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[EA] RARKRTERESG, ARFSBRAL@E, @BRERS>TF1; WFHRE; fihd A2

[ E] BH NE5LF A RMIETR R REGRAEIKE EISE G (ox-LDL) #2355 R F 618G W K 2
ROARRE AL B 2 R RE B TRAMH . FTiE W ARk AL 40 B (HUVEC) k2 4F £ 6 SL32 FRAR, &
H AR B R 89 ox-LDL(50.,100 #= 200 mg/L) 5 F R E o 18] (12.24 F2 48 h) , A5 o & = w2 sm e b &k P
A 5 3 & (PGI2) Ao snteZ A2 (TXA2) A F ; Western blot ## HUVEC ¥ 2842 B F (TF) . 4m #eL 9] 56 B 5~ F 1 (ICAM-
1) Aot 20 BLEE M 5 F 1(VCAM-1) 89 kA | Z5R &2 £ 2 25, 0x-LDL T4 22 HUVEC 24 h /& ,0x-LDL 2R &
IR F AR 3 HUVEC B4, R 3LA PGI2/TXA2 WAAR F FH(P<0.05 &% P<0.01) ;i3 £ 2 B REMMG LR (2
A2 WHERRARZF, RIeT,TF 9 R AR By 7 & 2 S A%, 4L, ox-LDL &AL 3 HUVEC 25, 2 I A
ICAM-1 #= VCAM-1 2R EARBMHAZ, 4 1@ ox-LDL ¥4 5% HUVEC 42 R & fef8 6 &1 | FAub] =T 4k 55 2L 5k
#) PGI2/TXA2 F %% Eifl TF ICAM- 1 = VCAM- 1 #9 R A H %
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[ ABSTRACT] Aim The effect of oxidized low density lipoprotein (ox-LDL) on proaggregation and proadhesion in
human umbilical vein endothelial cells (HUVEC) and the underlying mechanisms were observed. Methods HUVEC
in 6-well plate were treated with varied concentrations of ox-LDL ( 50, 100 and 200 mg/L) for 12 h, 24 h and 48 h, re-
spectively.  After that, the levels of prostacyclin (PGI2) and thromboxane A2 (TXA2) in supernatants were detected by
radioimmunoasssay.  Finally, the expression levels of tissue factor (TF) , intercellular cell adhesion molecule-1 (ICAM-
1) and vascular cell adhesion molecule-1 ( VCAM-1) were examined by Western blot. Results Dose-response assay
showed that the proaggregation of HUVEC induced by ox-LDL was enhanced in a concentration-dependent manner by treat-
ment with ox-LDL for 24 h, presenting that the ratios of PGI2/TXA2 markedly decreased (P <0.05 or P <0.01). The
similar results from time-course relationship assay were obtained. In addition, the expression levels of TF significantly in-
creased in a fashion of concentration-dependence. ~ More importantly, the proadhesion of HUVEC was enhanced, displa-
ying the expression levels of ICAM-1 and VCAM-1 were significantly increased in a concentration-dependent fashion.
Conclusions ox-LDL enhances the activities of proaggregation and proadhesion in HUVEC in a concentration-dependent
manner.  The underlying mechanisms might downregulate the value of PGI2/TXA2 and upregulate the expression of TF,
ICAM-1 and VCAM-I.

[WFEEHEA] 2013-10-14

[E£WAH] F HRPB A 4 YR B H (81070633 30860111 30660058 ) ; V1. 7G 44 [ ShF2: 4 W7 B3 H (0640040)
[EERANT  H/NME WA BE5E 7 10 AR5 245 1 245 2% | E-mail 24 zxiaojuan8810@ 126. com, BRIV HE, Wi+,
X711 A AU AR P s 2 2 80 . IR B T T B PR SR AR S 0, B 5 5 100 Ay P 43 R A B P
Y g E-mail N qrhuang@ ncu. edu. cn,



CN 43-1262/R  HEBh ki L 2014 455 22 55

4 331

sl kK AL i 4L ( atherosclerosis, As) f&=—~ 2
225 2R B 20 B A B AR o i
N B A ) BE R R R As TE BOC B Y B 4R BR
W KRS R U L N B AN 18 5
As TE YA TN K 200 B PT 98 25 2 B A 1 K]
FORAT B PR AN L ) 0 3 RO R As L
XA AR HZUAF (tissue factor, TF) (MR A2
(thromboxane A2, TXA2) | Ifil % 41 At %6 Fft 43 7 1
(vascular cell adhesion molecule-1,VCAM-1) 5N
B P MBTEE B T e 2, itk As B, EA
WIER M, VCAM-1 4 F 737 1 (intercellular
cell adhesion molecule-1,ICAM-1) B9 3 [K fift 2k mf %
BT IRREREAR As FTE R . BAT, 6T AT
%R # A (oxidized low density lipoprotein, ox-
LDL) 7E As &9 o B9 A FI AT R B SCRRHRaE . 380
SEUOWRIT R N R AN AR K A g T A AR
e 2 WrimR , H 20 M % 45 0 kAR T R
BES ] #E 7% 52 8L 3 528 4k BF 58 i K B ox-LDL/
HDL FEAERE TN IS e [R] BL~ BE & PR 5 5 As T A
FefbJRAREE (R 45 K ox-LDL X 1L 5 1A 1 41
I3 WD RE J A BEAE AL B A OC 73 TR IX 1 B 28
W AR WAGE . i, AR BEFEANTEAR S 35 537 A
K N 2 40 9 (human umbilical vein endothelial cell
HUVEC) , it A [6] e & ox-LDL 5 5 AN [a] B 8], UL
GEIN B A A1 5 AR RN R BEAR OC 43 7 Rk 1y s 28
U S AT RN, TR R AR As TE ) o3 L
LA S 43T As 25905810 73 s B g A

1 #RITgE

L1 3

HUVEC # 1 & ATCC;DMEM ¥ 5% £ 1 & Gib-
co BRL 8] ; 6 2F M7 1 B AL N 9 2= F & 4 T8 A
BAR A B kB, — ¥ 2 T 81 ( Dimethyl sulfide,
DMSO) 37 fk B 7= $7 Ik B8 W B Sigma A & ; — % 74
¥ B ( Dithiotheitol ,DTT) % B Serva /A & ; L VCAM-
1 4LfR 4 ICAM-1 ik 4 TF i 4 B Santa Cruz
/x] 3 Goat anti-rat IgG/HRP( # AR S 4 B ) 19 &
A FYENEARAR A — A AN E R &
1B AL Em KA R RN F] 5 6-B B 7 IR % -
la ( 6-keto-prostaglandin Flo, 6-keto-PGFlat ) | I 2
% B2( Thromboxane B2, TXB2) # 4t % 7% i 7| & W &
LT RE RRBEATR
1.2 ox-LDL I &EREE

BT B I O\ o R B AR B0 R o R

% fE & A (low density lipoprotein, LDL) 7/ 4442 Bl
% 2| ¢y LDL & T 10 wmol/L CuSO, # PBS ¥ & (pH
=7.2) % 37CHEAMN 20 h, &6 ih, 54650
LDL & T4 100 wmol/L EDTA # PBS ¥ ,4°C % #7
24h,HF4h#;—RENK, LAWK, BRRHE
E,BCAZREE, AmREZBRRI L& ERE
ELDL B RE, SR A ZBARES 0.1 mL in
NZE| 2.9 mL & 4 % ¥ (0.92 mol/L. CCl,COOH,
0. 026 mol/L C,H,N,0,S,0. 25 mol/L HCI) ,100°C &
BB 30 min, A H 5 E OD {E (KK A 532
nm) FERNRELZBRR LS E, B L EEE
WA & 2 5 EE B4 &, LDL WA L5112 %
D THEBENRRELZRENSEERET,
1.3 ApiEHiosd

% BB CHR [ 8] i B9 7 sk #E 4T HUVEC 3 57, 52
B dt 5 4. 0F % X B 4 LDL 41 50 mg/L ox-LDL
41 100 mg/L ox-LDL #1 200 mg/L ox-LDL #1 , 4 4
WEI, ERK R4 ¥ HUVEC ¥ 5 EMHE 6
AR L, T37C 5%C0, BEEHFHE*,
FrafnK & 90% & B, 2 7 m N B E B
ox-LDL(50,100 #7200 mg/L) ## LDL(200 mg/L) §%
H 24 h, EF A4 R n% & DMEM, B &K %
A7 F HUVEC ¥4 # M E 6 I FRR b, 4
K F 90% LA B, m )\ 100 mg/L ox-LDL 4 5 &
B 0,12 24 % 48 h, VA 2k 5 1E A B A
1.4 BIFIEREF TXA2 S =R

# F A7 7| 3F & ( prostacyclin, PGI2) #1 TXA2 4%
FrE ,EENE R, &5 0L H R 8 R
41 6-keto-PGF1a #1 TXB2 #y4r & % %k 7~ PGI2  TXA2
Ha &, B HUVEC #/4 T 6 I, % L1 2 4 T
AFE A 24 h 5, 2 B MR A 4L A SRR, 38 AT
Ao % B AT R o, PR AR AR &t R AR,
1.5 Western blot ¥l TF ICAM-1 1 VCAM-1 9%
BHRi%

WEh A TAE RN, K ELE N E M,
JI T4 8 PBS 7k 3 i, Av A By lysing buffer,4°C
ZLHE 30 min FF 4 1 E 4 B Eppendorf &, BG
BB b W EE A ,BCA N ERE, EA L
HE H 30 pg, % SDS-PAGE ¥ it , 1% # 2 PVDF £,
5% JLHg 4 2 h,4°CH F i, A TBST E ik 3
R, EHRBRIENBEHFN —HERBF L h, RE
FH =403 K, H K 20 min, A ECL ¥ K 5 1 min
ELERERL ER E¥, EREL3 K, KX
H AR A A4 JE, A Quantity One #1347 & & 4
M, BEAFFREEFWNEEEERLH KA
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RL41 B-actin B9 45 & % &, B DL IE# At B4 PR A5 b
FEWENZR(ERN L), A& 40t E E I Ek
DEEXNBALEELEEREREENEL X
ik AKF,
1.6 ZirFEHE

LB HAE Uy £ 5 ko, K SPSS17.0 #4777
ZIHAR BEE T E A, 408 i A LSD 2%,
P<0.05 h ZRAHRITFENL,

2 # B

2.1 ox-LDL HHEE

LDL Hig Bt S AL ¥ (lipid peroxide , LPO) 1 &
o TEAHE B 3 ~5 wmol BRI L 2R SN B
WerE X BB, LDL 45 10 wmol/L CuSO, i)
PBS %W ALFE 20 h J, DAS A o AR B AR 2 L
FIRI W) 5 ik 3] 19. 3 £ 1. 5wmol , H 4 Ik
WA NFLA , I8 B A AL B R B ; R 4 S A B
() LDL H 4 o I [ 5 A% O b 2 2 I N ) A
2.1 0.3 pmol , Z5R4L/R LDL g h AL &1
2.2 AERE ox-LDL X PCI2 1 TXA2 & E Y
=AU

ox-LDL FALFRAN A 24 h J&5 , HUVEC 43 6-ke-
to-PGFla 7 i 8 35 T, 1M TXB2 & i i & T, B
PN K 2R B 53 0 PGI2 7 it i 35T B 1T TXA2 55 it Bk
T+, 50,100 F1200 mg/L ox-LDL T )5 PGI2/
TXA2 {8 20 %4 0.54,0.43,0.24, 5 LDL 4
(PGI2/TXA2 =1.08) # [t PGI2/TXA2 [L{E ¥ i
TFE(P<0.05 5 P <0.01), H PGI2/TXA2 A XF
ox-LDL FVEFH S B0 AR AR (T 1)
2.3 ox-LDL Xt PGI2 #1 TXA2 & EZMMAIRRX &

100 mg/L ox-LDL 4355 & 4iiffl 12 .24 F148 h,
PN R A0 L 53 6 PGI2 &5 £ 93 51y 42.7 5.6 ng/L,
31.9 +4.2 ng/L.33.7 +4.6 ng/L, 50 h(68.5 =
7.6 ng/L) AL H S i b 2 TR (P <0.05 3 P <
0.01) ; N Bz 40 i 43 6 TXA2 &0 91K 72.4 +
6.7 ng/L.96.7 + 7.9 ng/L., 98.4 +8.6 ng/L, 50 h
(49.6 =5.3 ng/L) M HH & B35 (P <0.05
5 P <0.01), 3% ox-LDL 5% 24 h 5, L FHFh

RhR AR B3, S 22 SE IR B ox-LDL i

FEFEHIEF R 24 h(E 2) .
2.4 ox-LDL 5 HUVEC /& TF BIRE

50,100 F11200 mg/L ox-LDL 75 401 24 h )5,
5 LDL 4140, ox-LDL 4 ¥ 5 HUVEC H TF ik

IR (P <0.05) , 2 100 mg/L ox-LDL 2H TF 3
ik {H LDL 4 TF 3635 5 1E % %t B A AH He 22 5
TR EE(P >0.05;,K3),
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Figure 1. Effect of different concentration of ox-LDL on ex-
pression of 6-keto-PGFla and TXB2 in HUVEC (x +5,n =4)
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Figure 2. Time-course of 6-keto-PGFla and TXB2 expres-
sion in ox-LDL stimulated HUVEC (x +5,n=4)
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Figure 3. Effect of ox-LDL on expression of TF in HUVEC
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2.5 ox-LDL %S HUVEC H1 ICAM-1 %1 VCAM-1 &)
Fix

50,100 F11200 mg/L ox-LDL 75 401 24 h )5,
5 LDL ZH#H ., ox-LDL AbFR)5 i) HUVEC 1 ICAM-1
1 VCAM-1 Kk B W1 I, I 52— i ik 2 AR
(P <0.05); 18 LDL #41 HUVEC ' ICAM-1 F1I
VCAM-1 ik SIEW X AL 22 7 B (P >
0.05;& 4),

ox-LDL fE As K28 i 7 il 35 B 24
HEDY T As RARHERCAHVFZHR0E, IS RZ
PRAF BB IR PR As B . 908 R I, ox-
LDL RAEARME A 5 F0 AR AT RET 5 9 K 4i i U
T fet As R R, 1T As PR3P PR T 40— S AL L (itric
oxide ,NO) FIHTAE AL wT 400 3 B A A g 110 G
JE P ALEE ; ox-LDL FA g BEARMIREAE I, ] {68 P9 B2 4
LR D RESZ A , AR 52 40 AT P B 0 M ] B 49 R
J&i ,ox-LDL [u] N KT 3T, MLV 10 SAA% 200 0 45 40
WA DS NIEIT R ; N AL D RES2 40, R B 4
J o A EIBEZE L , fe A A Bz 20 e e D RE D55, e )
pINHRASY/IDE R )| MTOETI R ZAETINIIRANY T & SiLE7/IDR
41 NO il PGI2 A5 A A iR 0 /b s [T, A Bz 452005 )
TR, N BRI R R, N R A A
(O ZAR R I 205 I 4 22 e B2 240 M A 2 4 i
(R ZRABR IR 125 P9 B 9% HAK, ox-LDL A
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VCAM-1 e —e——o—
B-aclin o ————
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Figure 4. Effect of ox-LDL on expression of ICAM-1 and
VCAM-1 in HUVEC (x +5,n=3)

PEHEMLIR AT B, #E AR B SRA% A A oAk B
M2 AL, 375 T F P I 200 308 3 4 % 1 114355 R A%
PRI ox-LDL #E A ZH AL, 575 41 it P9 15 Jsg IH [
oA B AR e

ox-LDL X PN B 40 A A s A E . R,
FIHA TS 56 & FHAS [R] 46 B2 19 ox-LDL % & HUVEC,
W E LDH R R A MTT ¥ 000 5 20 3% 1 50 0
%< ox-LDL MABREEEVE ] . 45 R o , B9 i ik
Y ox-LDL X PN Rz 240 s il il 3 73 2 Tl i, il A
S T Y ox-LDL ¢ B AN 7 s 1A] 258 EL Y

DAL R 240 B R 43 A0/ 22 0L T M I, AL L A
Wi R~ (AN B 2R 1 TXA2 48) (9T A R (i
NO il PGI2 4%) , 7EAHIRAN , PGI2/TXA2 b F—
PR FAr S rh, fO 8 Rackh RS, AR
AR TN B2 A0 B A A DY TR 1 O ML ke A ) ot A
(TR B | A BRI 43 WA A B 9 S5 4n PGI2 (NO 2510
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204 Je 40 7 5] ox-LDL B0 IS, gt FR HU e 1
AR BETE P, 230 R G BURN 43 D0 1) AV 5 4 4y Jo
PR 1 TXA2 FlTF SE346 00, P9 52 B E TG 1 A1
ARFGEEEH BN, A R A ox-LDL FIFL T, ox-
LDL 53 B AT (A8 1 = TXA2 &, #06l PGI2
M A, IR N PGI2/TXA2 Wil B3 P, It 20
HE R RGOS P, AT 5 0PN B 4 R AT O 00 R R AR
[R5, ox-LDL AL FHJ5 | TF A% 2 35 5 v J A0 i 1k T
1, X UL T ox-LDL 1 A P 2 20 R AR 368 4R 17 1 3
T, 5 350D R 200 ot AT T 0 I 3 D R A

ox-LDL 55 P4 K2 200 M 412 786 B 30% 1k 34 o, G = 2
FEB R N B2 A0 L 38 %) AN L7 B B &2
AR 1 — 28 AN 5 A0 i A 3 I ) 26
FVE R RS R TR B 2 1, S 5 AR Z Fh AR B 2
IR, ERBRIRAE B oY U8 IA SR g A T A i
I PN Rz 240 i 256 63— %) 2 35 DA T 900 6 2 i 2 4t
B, IR EVRA N B AT As IO, ZRM N 2 RS
P T | R A M R B o R R A SRR Y
FeIk, T EON K 4B G B AT R, DA 7 A R E
R A SR B FR BT AR ER nT LA Ml NF- B {55
IR IR IS PN B 200 P 4 PR R0 o B R O T AR
kL ME R T S B EMT , ox-LDL iF S
DAL 2 4 6 260 e i, G 2 SR A N R 4 i
FIRMANZERE o T BE W 2 AREF5R AR
FE 1 ox-LDL X} HUVEC fIYEFH T, ox-LDL & 8tk &
WAGPE T ICAM-1 . VCAM-1 35, {ff HUVEC 2%k
I e S AR R, 3K B A 1 2 B R S 1
5 N R RS R A G H Y

Zg R RWFFEIN N ox-LDL AI 3458 HUVEC
PR R ZE B AR OC o F 1Y Rk | LR IUAE 9 Bz 41
L3 MARY PGI2/TXA2 LW N LA K F 3 TF ICAM-
1 #l VCAM-1 i35, HHT, X F %6 o+ K 20 i H
TAE As Ko s AR B o DAL i N B, G Rk
— SRR, X2 TR AT — 2 Ao i E
FEA Bl X B B 53 7 B FLARBE 5 F1E As K
FERIARWITRA 5 2597 30 i ox-LDL % & Ft & , F
FHIE R T RE T BRI 45 Ff ICAM-1  VCAM-1 B4 AN
T ZEBRE A>T 28 B 259, DA K B PR BB o 1 K
BRI T4 2504 nTRE IR IR As SR 45T 16
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