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[ ABSTRACT] Aim To investigate the apoptotic function of the oxidized LDL and Lp( a) on the endothelia cells and the

roles of PPAR during the process. Methods hUVEC were isolated from fresh umbilical cords obtained at normal deliveries.
The LDL and Lp(a) were obtained by density gradient ultracentrifugation and were oxidized through incubation with 15 Hmol/L

CuSO4.  The apoptosis of endothelia cells was observed with the oxidized lipoproteins at different time points by the measurements

of TUNEL and electronical microscope.  The changes among the apoptosis, inflammation factors and NF-XB with the pretreatments

of gemfibrozil and troglitazone were observed.  The activation of PPARa and PPARY were tested by immunohistology.  The se-

cretion of II-6 was measured with ELISA.  The expression of 1l-6R, II-6 and NF-KB were performed by FACS. Results

The oxidized LDL and Lp( a) induced the apoptosis of endothelia cells which was accentuated with 6, 12, 18 and 24 h points.

Gemfibrozil and troglitazone relieved the function of oxidized lipoproteins through the activation of PPARa and PPARY respectively

accompanying the lower expression of I[-6 and 1l-6R. Conclusions  Oxidized lipoprotein can induce the apoptosis of endo-

thelia cells with a time-depended style. ~ PPARa and PPARY may relieve the apoptosis of vascular cells through the inhibition of

inflammation factors.
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o S AR 7 4 0SB X 4R (PPAR) a. PPARY.
#% H F KB( nuclear factor ¥XB) \ & 48 it /> % 6 ( interleu-
ki 6, [L-6) X H % 4K (interleukin-6 receptor, IL-6R) %
TR K % E Santa Cruz &~ &%, JEEE(a) ¥ E
RRAEYEFTIRARF &, TEFFAMIL
A Bt A IR B R, WAR TN E R E R AF
HYNEF S £ Y AR E - &, TUNEL K7 & 4
*EFRNEF R, AEENF 6 IR R
MERFNENBEEMBEARFTRAEF &, £E4E
FuF¥SPRAEA T T LEGERARAF =
dn, DNA %t BX & & & %4 7 % [E Phamingen 7= i,
FACS Calibur 7 2 28 2 {X % % [ Becton Dickinson
o, E AT HAE A B K & 7, GM2000-B £ ¥ & B % 4
MEREHNTEMEMRKEF G
1.2 ABFERBKMAI B 4HBa R R 15 7%

BEEF 0% 5 20 em DL L R, o ok B £
Jik 9 i &, VB VE 0. 25% FX R B 10 mL, 37 CHg & 15~
20 min, 3K B0 & A K 48R, Am A\ Bl 4 10% FCS #Y
DMEM/F12(1: 1) E 23 x££ F, CO, B4 ¥ H 7.
J SP Al (D F A8 XL R #ATE R .
1.3 IEEEBNGIE

ZHRXBMBREEFTHEFTADRKEBELEH
BB, REKE E BB & & (low density lipoprotein,
IDL). R4k Cu™ EUFBEANBREERES
(oxidized LDL, ox-LDL) : Cu™ B Z 15 Pmol/L, fE
EEAEFTEO05¢L,CO, HARFMAAM24h, LS
F Cu™ KE B EDTA £t tk. WK EL AR
R T b 8 K 247 7 (TBARS) 3% 4 Wl A1k B 7/ = B
WEE, EATEHER0.45 lm JEPE L VER 7.
1.4 HHBRAT N

AL 40 fg B T A W R A TUNEL % . ¥ W & 4
KR 4% # % R ¥ B B %, 3%H,0, 10 min, 0. 2%
TritonX-100 10 min. & v K 35 Bt 8 4% H B 3 & B fo
7Ot AT T B9 AZ B BRI A KR 42 o AR 20 ML 37 °C
Th, BRI AW EATICH IR L F K 20 WL
37°C30min. PN —RAEBKREKKER 50 HL. B 6.
KETAEARE RN REE, BKETEE, B A
Mo 3t 8 1= 45 % (apoptotic index, Al) 2 45 75 X 4
TREHL 4 /N5 1502 (< 400) o 8 T4 fE 5k o R 4
B E 2, SIH X _BEEETEENEA
T4 M. 3R BUZH A DNA AT B ok 40 I« A% 4k i
(ladder) F. % ,
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PPARY i k5. 4% 4 R FBE S HIC H, fm X\
PPARa #2 PPARY By 414K, X A # A & SP X | & 47
R ERE. MEAEMHARENEED, &
FEFFRHETIETRE AREATAEE G
Bh, BRABEA. BAEERA“BEBAE X
o PR 3 ( positive index, PI) HEEA 4 N5 BN
BP( x400) & AL B 48 B K 48 R Sk e
ER i
1.6 BRZIURWR RIS ISR R R (U )

ZBESCER[ 6], ATk ¥ G B T KA K
20, Tritor PBS R & R P BEE 2 AL E . fm N\ F EE 3
mARERENE. KHEREEE2NMEPEA, 2N
X BRE R BE M o FEME B A N AR I TR B A R AT 1R
(—#0)50 L 4°C 5~ 12 h. #% /5 m A\ FITC 471 H
7 IeG FLAR( =41), 50 ML, 4°C, 5 h, PBS %% . *t &
EXm—H, A FBEEEE. X880
Fil 488 nm HY#k & % K, Cell Quest 21 7247 F ¥ %K %
5% Z (average fluorescence intensity, AFT) Fo A8 xf 7¢ X
% & (relative fluorescence intensity, RFI) » RFI= ] &
& AFI =3 B E AFl. AT 2 ELHHM-.
1.7 EEEXS IR M A

WA AR £ & ELISA 4 U 47 i b & & 16 B
ke & ARVE G B H R B IR E (A1 000~ 15.
625 ng/L) o ¥ AR b B AR\ 16 & 4K B B AR
W, 100 WL/ 3L, EiE 2 ho AN EHEHEFA -6
itk fr HRP A7 iE W F A%, 100 BL /3L, E3& 1 he %
W, N B &7, # % 10~ 30 min, /0 A& 1K, 8
A1 ) BU %] A450 fE . ¥ Bl CurveExpert 3£ % | %
Bk, EHEANKE.
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1.8.1 HAMWAMEE @ (a)f= ox-LDL B R K 02 A
= A hWUVEC 40 fi 45 2~ 3 R E Bl FiZid %
K AEKB WA REMNS 24 FUAR. 2x 104 20 g/
L, BILE— N, FEMERA G, T THRE: €
WA RS & B (a) 3 ox-LDL &K B A 250 mg/L, 4 5l
e 6 h12h 18 h #1 24 h, AR EELZ3 . A
BEREHERAATHE.
1.8.2 FIEF At 3| ER6 FHAE A ;4
20 B 2E4m e xS BRAE 4 AR AWK E 250 mg/ L ox-
IDL 8B e E G (a) EF 18 h; T FF4EE
130 Pmo/L FAEZFTEM24h EHALKEHN
250 mg/L ox-LDL AL A fig % () 1A 18 h; g6
FI R4 45 Wmol/L i #& FI B T 16 JFl 24 h 5 B A 4
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K, AEARE TR, 1EH 24 h MTTRAES
WA 35% £3% K1 36% 3% (% 1, Table 1) . HEE
AT E TR, AR, PR SRR, 4R (R,
R Az 4, 40 2R A7 E( ¥ 1, Figure 1) - DNA
BT L BRIR B (ladder) BLG( B 2, Figure 2) o
xR SHEBERZEEREEOSELKEES
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Table 1. The influences of ox LDL and ox Lp( a) on the apopto-

(a) fEA A EIRT

sis of EC at different hour point

1F FH Isf 1) oxLDL FAREEA ()
6h 8% 2% 10% *2%
12h 18% £3% 21% *2%
18 h 25% *2% 28% +2%
24 h 35% +3%* 36% +3%*

a: P< 0.05, 5He/ERR AR .
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Figure 1. The apoptosis of endothelial cell( EM x 5000)

2.2 FHIEF AL FIER T 7T 40 A T RS20
FHIED FAER T W 4108 24 h /5, PPARa v& {L
B, BB AL S (K 3, Figure 3) . HiZ#

RERFHTEFE A 26% £2% , X HE4H N 5% 2% (P
< 0.05) . Hit&ZIEE1EF T N 40 24 h J5, PPARY
TEACIE, M B IR . HAE R AL R T
BN 19% 1%, STHRAHN 3% £1% (P< 0.05) . W
Fedi s 75 A6 % 55 i A% BB 24 h AL 2 IS 3
AT LA ox- LDL A48 AL B f 2 (1 (a) 1EF 18 h JE AT
N B2 4B M (P TS (R 2 AL 3, Table 2 and Table
3) o HARAER T -6 A1 11-6R &k xR 4 2
FEAR, £ R 7 ¥B MIRIAR WA B Z R .
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Figure 2. The ladder electrophoresis picture in endothelial cells
after apoptosis
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Figure 3. The nuclear translocation of PPARain endothelial cell
( SP x 400)
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Table 2. Influences of gemfibrozi and troglitazone on the apop-
tosis of EC incubated with ox Lp( a)

& i Xt HE 4 FETFA W sIERA
TR 29% 2% 16% £29%* 18% *29%*
11-6( ng/L) 1305 £55 945 £43° 1030 £30°
IL- 6 RFI 7.0%1.0 5.5%0. 8" 5.8%0.7"
II-6R RFI 8.0%El1.1 6.0 %t0. 6" 6.3%0.7°
1% K7 XB RFI 14.0%2.5 15.0%1.6 14.0%2.1

a: P< 0.05, 5xtiE4ItbE:.

R FEFFMMBIEN U EREEREEABRAEA
BOATHIEN(x L)

Table 3. Influences of gemfibrozi and troglitazone on the apop-
tosis of ECincubated with ox LDL

Hatx Xt B 20 HAEDFAH g HIEA
TR 2712 13+2¢ 16 3¢
IL-6 (ng/L) 1189 £25 920 £22° 935 £19*
11-6 RFI 6.3%0.3 5.0%0. 2" 5.1%0.1*
IL-6R RFI 7.5%1.1 5.7%0.3° 6.0 t0. 2
1% A 7 XB RFI 13.0%1.5 13.0%1.2 14.0%1.3

a: P< 0.05, 5xtIR4ItbE:.

HH DNA ERIN oS A B RS HER K
Fiks, WA 5IEE A 1(AP-1) 5 5B S RE
AE IR 7 (STAT) A% K 7 ¥B S E 86 50K 7 _EA HAR
R, AT 15 AR R B AR BRI 3R . % H 7 KB J2
Rel 8 H F R, DLRYE B IR — AR A7 AE,
WTE — RN BRI, J0H R R LR G2 70 48 5E
Sy TFEIE M, W -6 ICAM-1.MHC- @f1 COX-2
o TR MR A M R R FE ST R TR

T S A G B A TS B 52 44 ( PPAR) 7E 41 A 97
ToHEIEA A —2. SCHR[ 7] k38, PPARY BIHCAR
BR1.49653 A1 PG-J2 7] LLi% T A 73 4k B A% 41 L 1) 1
T, HALH A S T 7 kB MR T AER- . 2R
W 7 KB E 4 A T R A A B T 4R B S A
PP T 5 L& AZ R T KB B AS [ 20 Bk
SN F . Grilli 2% 35 18 B =] VT A kK 4 BR A AT
DLR Al 73 2 B 0T /I i R 240 P ) 500 T BRIR FEAE
HHURZH0H] 74 2R A SR N ®B E . %
Kl F B iE4k 5, AT LAGm g 1R 2 {2 2 ME 4l B 5 7. &
WHEF R TRRE, 2580605 RE T

W . TS ROS) BT S &AL RLEOE 7 ) 4H e
TAT-H E E i R AL, 7E caspase #5101 75 AT & AR
AT,

AR, BTG E A (a) M ox-LDL 7% S
PN 7 £ R T, BEAE R (RD 3G N T 3G 5% . 7E PPAR
BCARIME FH R, B35 PPAR (93 1k, %5 Bl 11-6.
IL-6R FIEWD, 40 T 90 . 1 i R T KB 1E 1%
AR EE . AR SRR AEE &
HARFEE &4, #Z A7 KB S L E 58T PPAR.
FTF JRE IR 14 40 B 9 O o ) EE B L, 4 B
% F KB B Dhfe n] e H0 I 40 B - PPAR 351k
JE R T 51K 1 KB 7R 35 KA EAE M
T £1) LA 1) 9 R PR 32k 90 7k 4 A 9 T2 10 4
Bt — 2.

B2 55 A i 4% 51 B 43 7 PPARa F1 PPARY 1)
N T A RRBCAR, SR E AR I AN 2 A ot 3800
FLSRAN ) FOAE P 5 R U AT B 2 I oK L s s Ak
. IREHE(a) P44 LDL, Z5{ 2 LDL H1i%
BHAEEA(a) MEEEA. BEA(2) AR E
SER e SRR R A R, S
JET, 7530 Jik o8 156 T8 A Y60 34 400 M T2 R AR R HEAE
RN A et — A .
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