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Oxidized Low Density Lipoprotein Induced the Injury of Endothelial Cells Via Lectin- Like
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7ZHU Hur Lian, HOU Meng Jun, LI Yan, ZHENG Per Ying, and LING WerrHua
( School o Public Health, Zhongshan University, Guangzhou 510080, China)

[ KEY WORDS] Lectirr Like Oxidized- LDL Receptor-1;  Oxidized LDL;
Dehydrogenase; ~ Cell Viability

[ ABSTRACT] Aim To explore the injured effects of endothelial cells by oxidized low density lipoprotein and its mechanism
via lectirr like ox- LDL receptor 1. Methods The specific ox LDL receptor of cultured umbilical vein endothelial cells ( hU-
VEC) was examed by their binding of ' Flabeled ox-LDL and by the inhibiting effects of competitors on ox-LDL binding to Lec
tirr like ox LDL receptor-1 (LOX-1).

Cell viability were detected by trypan blue dye and observed under phase difference microscope.

Endothelial Cells;  Atherosclerosis;  Lactate

Lactate dehydrogenase (LDH) was determined by the method of 2, 4 dinitryFbenzo-
Results  hU-
VEC membrane was observed to possess a highr affinity ox-LDL binding site ( Determined by Scatchard plot, its Kd is 38. 4 %18.
8 mg/L and Bmax is 181.5£55.5 ng/10°cells) .  Incubation of hUVEC with ascending dose of ox-LDL for 24 hours. The as-
cending doses of ox-LDL significantly increase LDH leakage into culture media (from 0. 111 £0. 012 kw/g protein to 0. 770 £0.
044 ku/g protein) . Accordingly, viability of hUVEC decrease in response to oxLDL ( from 95. 6% X3.8% to 80. 7% 4.

hydrazine.

9%) . The effects of ox-LDL is blocked partially by LOX-1 chemical blockers, polyinosinic acid and carrageenan. Conclurr
sion hUVEC possess endothelial receptors for ox LDL (LOX-1).  Ox-LDL-mediated injury to hUVEC may be induced by LOX-
1.
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LOX-1 5 ox-LDL FI45 & 1EF, FF4R 1T ox-LDL XF 4 7
Yl B B A5 IR L

1 MR

L1 #e

ABFFEREFLAFHER —EREERE™ G0
W BT £ LR . B W EEKEF Lowry’ s X
e BINHF®RFEZEREE Sigma 2 5]: LOX-1
SlE EEAEM T REARNE S K, FHA LOX1
% R LR B IeG R B Santa Cruz Bio-
technology /2 ]; TRIzol Reagent 14 B GIBCOBRL /2 &,
WHZR AT R NN S E hvirogen 2 &,
" Fox LDL 1 AR [E % 5 % Fr A7 10
1.2 SHBRBEEEZERNGIE. SURIEL

RAFEHEREE RS LDL. HEEE
AMFHEF LAFHESF —ERnE. nEKA
NaBr BEZEZ1.2. EBNEETH LS AHAE
FE R 1.200 B9 28 55 & 4 1,063 A 1. 020 By 55 &
#o T 4C.50 ki/min #0 5 he #f# LDL & 4°C
Y % AT 7% (20 mmol/L TrissHC, 150 mmo//L NaCl, 300
Umol/L. EDTA, 15 mmol/L NaNs, pH7. 6) ¥ i #7 36 h.
J0.45 bm B ILEERE R Fo A Lowry’ s £l 2
IDL & B4 E. EILA N LDL & & EDTA &
PBS # 4 C#& #7 36 h, & /& ln \ 4 CuSO, ¥ PBS i,
# Cu™ BNV E A 5 Bmol/L, 37 C4A 4L 18 he Atk
2 F G ML IR E A 10 Pmol/L B9 EDTA 4 1E € 1L,
K JEE T4 200 Pmol/L EDTA #9 PBS 3 %+ 3% #7 24 h.
HFTA4CHARFLEA. EULB N LDL & 16
mg & 8 LDL # /8 X\ 1 mL 0. 15 mol/L # NaCl, &
AN 1 mL M FBEBR 4, B FIE R EAE 4 T LDL
EEE 1S EEBBRE DU/ (2 VL) 7R AT
FHET Lh WA, i\ G R A R4S 4 # 30 min,
BE R MR ENFEN R, TACTEN 24 h, F
TaCEAERFEER. AEBERERRBRKELEE
LDL.ox-LDL #8 acLDL #4945 . F F TBA 3%l &
LDL.ox LDL # acLDL #4516 72 % .
1.3 ABFEREKAI R 4HRE A EE 75

T A& T B, 3 BB &+ 8 ig, &
K H A AT PBS AP, 2 h AT A 40 B B
A BB, KB4 15ml 0. 125% fE & & B EDTA
1 (0. 25% FE T 0. 02% EDTA= 1: 1) 7 A\ 25 em &
el # A LB Bk P, T 37 CHRESR 48 B AL 15 min,
W AT, 1. 5 ky/min B8 15 min, B T 5 54K
#, Am 5 mL PRMI- 1640 35 5% 3 ( 4 20% fé 4F 1% .

100 mg/L 1 & 79 % 4 K B F.300 ml/L [~ & & B fZ -
100 mg/L fF £.100 ko/L F & £ # 100 ku/L 4 &
%), BE5%CO, M F 3TCHEF, R 8h &K,
DEERABLR — K, Lo #TER. B
% 4.5 RIIC AWK AW WUVEC 4 HH# AT EE Lk,
1.4 MSTHEELEEE

BF A 6 I e IC A &% BB hUVEC( & 1L
WE2.5x10° WEMM), p YR ELAEFERR
MEAH, ¥EREFE APBS B3R, AEMA
2 mL FA 84 10% FBS £ PRM-1640 3% 5 %, 7 4 C
B#30mn f5, FEERE. REGEENL A I
N JE H 2.4.8.16 & 32 mg/L " Fox LDL 89 £ 38
EAE 1ol FRFHEESAB RPN EFITH ox
LDL 800 mg/L, 37 CEAH FIFF 2 h, F X7 H£,
FTR A 4 2 ¢/ BSA B9 Tris Buffer (50 mmol/L Tris-
HCL; 150 mmol/L NaCl; pH7. 4) H 1% o % 28 Jfl, 3 K, 4%
J& | £ T BSA B Tris-Buffer %% 2 X, &K 5 min.
T 0.2 mol/L. NaOH 0.5 mL Z ik, TEET
EER MBI~ 4h BRBAKETERBELE,
r AT E HAT M. LEE AW S B TR K
J& e (B/F) *f 4 A 8 Be /R 3 1T Scatchard 1€ &, i+ &
® Fox-LDL 5 hUVEC 40§ fE £ LOX-1 3% f1 7 A /)
(MMBEEHK) UL AE - LOX-1 MR AL 65
% ( Bmax) o E -
1.5 MEFRHSUERZEERERSK1NES
4 H I SE 36

B 6 FLIE SR IC A R BB hUVEC( &34 4
2.5x10° WiEEZI ML), F o5&, FI PBS e 3 K, R B
A 2 mL T4 84 10% FBS # PRM-1640 % # 4,
EACER3Omin 5, FEEFRE, ELoAMA 1
mL £ 9K E H 8 me/L B9 P Fox-LDL B b 35 & 5.
F 4Bl Am N\ 50 45 (400 mg/L) K A7 1T 7 8 rLDL ox-
LDL.acLDL bL % 250 mg/L LOX-1 & 4k [E 3% 7| 2 Al
FRAZZER, BHOMARELE 4R, 4
BESEE. EE 4K,
1.6 FLERHR SUBEIE M R 1577 B9 A B &R Bk M 5 48 Bl
FERNE

FLEL fit 2088 ( lactate dehydrogenase, LDH) | & %
B2, —mEXBE. BEANTLARSHWEER
hUVEC, 27 e N 23 & %7 0.10.20+50+ 100 % 200
mg/L ox-LDL; 7 FL4> Al fm A\ 250 mg/L. B AL 38R 2
EZ2ERPLEHR2h, Bir A\ 50 mg/L oxLDL 3%
24 h, #hJE M € G .5 7 % LDH B €. hUVEC #
EERAERZLEHE., RFEHAEA0.1% 9=
F, ERZFUFENLT WA, BTG #H N R IE
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1.7 HirERE
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JL 9 PR B 2 L O S EL B TS 5% 1 M A A R AE
P & 1] WeibelPalade /& (W-P /M) | HA 1) H 2
[T SAR IR T, DT S ARR, 30T WANEIR S50
{EINN ox-LDL 24 h J&, hUVEC B Z04s, 2 KB,
7 i ] o B S8 184 K, 40 o [ L FLODR 2 B, L2 P DL
B2 7, MAR R AR, A 2 N 4 iR AR [ i 7, 15
FRE R IR
22 MBREFHFSCERBEEREERZNH 1 ZHE
AR

FH & 1( Figure 1) 0] WL 7E 40 B % &= ] 5 ) I %,
& Fox- LDL 3% 51, 55 hUVEC f45 & & thi8 i,
Scatchard H1Z%( K 2, Figure 2) RN TUE I BH 4
(r=0.975, P< 0.001), ®Fox LDL 5 hUVEC % 545
AN Kd 18R 38. 4 £18. 8 mg/L, (UVEC 41 fifd fii
F LOX-1 ) Bmax A 181. 5 £55. 5 ng/10° cells..
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Figure 1. Binding curve of ™ F ox LDL and hUVEC
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Figure 2. Scatchard plot from the binding of ™ F ox LDL and
hUVEC

L FEKEYS ABFEKAEEMES " FRIZHEL
REBEEECNEIE (« L5, n=4)

Table 1. Effects of different LDL and LOX-1 blockers on ' F
ox LDL binding in hUVEC

Fox-LDL

4 4
& 4 s 7 1B L

125 - ox- LDL( % HE 2H) 100. 0% £13.3%

B Eox-LDL+ 400 mg/L ox-LDL 35.4% 18.0%°
B Fox-LDL+ 250 mg/L BULE R 53.2% %6.2%*"
B EoxLDL+ 250 mg/L. & 2 & B 53.9% 16.0%*
5 F ox- LDL+ 400 mg/L rLDL 102. 6% *18. 6%

"B FoxLDL+ 400 mg/L acLDL 98. 1% *9.5%

a: P< 0.01, S5xtHEAIARLEL.

2.4 FHERZEEREZAX AR SIKA K MR
MELER B SEBRY R0
FEREFRI hUVEC i A AS [7] 71 & 1 ox-LDL( 0
~ 200 mg/L), Bl % ox-LDL 77l & [ 38 i, K5 7% 2
LDH {8 B E (P < 0.01), Flse H R UL R 5L
ZEKRS hUVEC #5397 2 h, W] BL 3 FE{IK hU-
VEC B LDH & ( P< 0.01) . W3 2 (Table 2) »
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2.5 SHWBREEREERMNARKBRIKNEARE
EES: A

50 mg/L ox-LDL 5 hUVEC 3% 5% & % F%/ik hUVEC
ARG, e RN EFRBUE 2 B ik 5 hUVEC #5
7 2 h, FE I 50 mg/L ox-LDL, NI REZ M1 9% hUVEC
4715 (3R 3, Table 3) .

x2 EHBEREEREL . RIEFRMZEZERTERN
A E8EK P L AR EL B B S B O (« 5, n= 3)
Table 2. Effects of ox LDL, poly(I) and carrageenan on LDH
release in cultured hUVEC

s @ BRI & &
(ku/g protein)
0 mg/L ox LDL 0. 064 10. 022
10 mg/L ox-LDL 0. 111 £0. 012°
20 mg/L ox-LDL 0. 354 £0. 023°
50 mg/L ox-LDL 0. 530 £0. 028°
100 mg/L ox-LDL 0. 686 £0. 025°
200 mg/L oxLDL 0. 770 £0. 044°
50 mg/LL ox- LDL+ 250 me/L FEHLH 12 0.323 0. 018"
50 mg/L. ox- LDL+ 250 mg/L. & 2% & % 0. 294 £0. 024

a: P< 0.01, 5 0mg/L oxLDL ZHAHLL; b: P< 0.01, 5 50 mg/L. ox
LDL ZHAH LE

R EHBERZEEEL . BNETRIE =8B RIERH
NFEaBk AR B 7R E R MBI (« L5, n=3)
Table 3. Effects of ox LDL, poly(I) and carrageenan on cell
viability of hUVEC
|
0 mg/L ox LDL

95. 6% £3.8%

50 mg/L. ox-LDL 80.7% *4.9%*

50 mg/L ox-LDL+ 250 mg/L R ULTFF R 89. 6% *4.1%

50 mg/L. ox-LDL+ 250 mg/L. & =& & 90.7% *£5.0%

a: P<0.01, 50mgL oxLDL AL,

3 1t ig

S ARG 35 B IS 5K 3 (ox- LDL) 78 353 fik s A £
R T AR R E R EAH . o LDL AU AT
PABEAG NO A5 (10 I8 47 5K AF F 3R 42 1 B 40 i 55 4k
F iR M B A S 5 N AT R
[Al, 40 bek2 F fas B3R aK, M T 45 1 I & A K2 48
Bt . AR R B IR Py R 40 B 3 BUORT AR o LDL
RIEN LOX-1 IR RRE, IANZARELEN EET
C B MR KR, 5 2R IH o LDL & 18 K 2 14k %
FAEMEEH EREEM. LOX-1 5 oxLDL %5 7 45

&, I F ox LDL #E ML A B2 40 M, A 51 RS B2
YRR ThRe L, 1 HLAR o 4 i B4R 1 i B, (iEdk
As IRESRRE. FHIMIFFIE R I, ox-LDL 7] BA_E
RIS Y 7 410 LOX-1 mRNA J% & [ (€59, 41
7~ LOX-1 H) R IE7E BREL ox-LDL A1 5 & 41 fia 452 455 5
A EEME

AHIF 5t LAES 55 59 hUVEC AR 5T 0 4., 352 hU-
VEC 727 —4> Kd Hy 38. 4 £18. 8 mg/g 15 oxLDL
R A LOX-1 324K, H A F K B oxLDL 5
LOX-1 —j25: 7%, L0X-1 5 ox LDL M4 & 2 & ox
LDL ¥R FE 3G 0 386 22, 5 Bk [R) B 40 P02 245 &5 440 1)
455 5 40 B A0 T2 3 0 A0 N b 44 0, H o LDL A ac
LDL #1¥%H LR fEf . ox-LDL 5 LOX-1 & &1 S
) hUVEC 45245 7] BLES 73 8 LOX-1 3244 B4k 2% FH
Fi R BR AN % 22 & e P, 3278 o LDL %55
B 40 B 540 A2 BT LOX-1 Y B2 AR B3R AT o

RAREZ NG E E (- LDL) 2 &AL B LL G
SRR B A A, B o A AR e A R
) H 2 AT 7E 3R 85 1 B100 FA M & R B JE T Bl Schiff
Bk, T A ox- LDL FURi s b 6 i g, R & T 5 A
FRIEE T 52 A B TE BT 9 i Do A 485 A 1 X 3 45
7 Rk A BYE TE R 5% pA AT R 22 R G LA )
KT HEIE, AL$5 ox LDL. ac LDL, R Al 8. {H
TEAH 7L, LOX-1 248 H 521 5] ox LDL T JF ac
LDL, K1t LOX-1 5 ox-LDL K45 & HL#I 7] BE AR BE fa
HH ox-LDL By B A B Af A AL o R fd B o PR bt g
—3 B ox- LDL 5 LOX-1 %5 & i) 52 14 —Hc 44 A
BI5rF AL, AR As BIVRIT SR Bt — AN Hbx .
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