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[ ABSTRACT] Aim To investigate whether five lipoxygenase activating protein ( FLAP) is involved in the mechanism of

human umbilical vein endothelial cells (hUVEC) oxidation injury induced by oxidized low density lipoprotein (ox-LDL) .
hUVEC were induced by oxxLLDL at 10, 50, 100
Leukotriene C4 (LTC4) levels in the cell supernatant fluid were detected with enzyme linked immu-

Methods Isolated and cultured hUVEC were used as experimental model.
and 200 mg/L for 24 hours.
nosorbent assay ( ELISA), cell viability was detected by MTT assay, and FLAP mRNA and FLAP protein were detected with fluo-
rescent quantitation PCR and Western blot. Results Ox-LDL at 100 and 200 mg/L significantly induced the release of LTC4
(P< 0.01), the decrease of cell viability in hUVEC ( P< 0.01) and upregulation of FLAP mRNA expression and FLAP protein
expression.  The regressive analysis showed that the amounts of released LT'C4 had significantly positive correlation with the con-
centration of oxxLDL (r= 0.953, P< 0.01).
jury induced by ox-LDL in hUVEC.

Conclusion FLAP could be involved in the LTC4 secretion and oxidative in-
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1 #MR55E%E
L1 FERFSNEE

RPMI 1640 T4 . fig 4 it 7% o ik & & B 14 T Gib-
co /N E]; I F EAB A 2 (MTT) A2 = % X T A ( DM-
S0) 1§ F Sigma /A &; ELISA(LTC4) & 7 & 1 F #
Cayman /A &]; RNA 32 BUIR 7| & (Trizol) W T % B In-
vitrogen A &; PCR ¥ #AA W T AE 4 ITE
AR A 85 ¥ 3 F AR5 & T % E Promega A ;
TagMan 2 x PCR Master mixture & T % [E ABI /A F[;
Stat Fax2100 2! B 77 L 4 % [E Awareess A\ & 4 75
CO, 1B & % & 48 % % [E Fisher Scientific /A 8] &£ 7;
Beckman L& 80M #E 3£ ¥ /0l 4 % [E Beckman /- 8] &
755 &3 PCR X % % [E ABI9700 & 5, & & PCR X
% % E ABI7700 % 5 ; SENCICAPTURE #E fX & 1 4~
MAZ AT E & £ WHEAF R F; Quantity one
BRAOMA G A EEEERAE.
1.2 S5|¥mgit

BEXHBREZITENERI I REHF .
FLAP 5| %1 £ # % 5°-TTG CCT TTG AGC GGG TCT
ACG-3, T # 5-ACC AGA GCA CAG CGA GGA A-
3, FLAP # 4t 4 5-FAM-TGC CAA CCA GAA CTG
TGT AGA TGC GTA CCT AMR A-3’ ; B-actin 3|47 - %
# 5-CCT GGC ACC CAG CAC AAT-3’, T A 5°-
GCT GAT CCA CAT CTG CTG GAA-3’ . B|#jfu 45 4t
B LSRN E A K
1.3 #patEss

R AR B e, LW H R 10~ 15 em.
i 3¢ B R B #5545 hUVEC, X A ODF F 48 %X 40 B 4
MEZ, 2~ SRHHER 1 K, FURLCEEKE
85% f5, BNV £ X, % 3 RIEZFHR M hUVEC Al T £,
WA THAEREN A4h ERT EEHE, F4
MEFNE Gl H. #E N ox DL J5 LK E T
RN A SH: MEAHESSETLE;, @0
mg/L ox"LDL #H; (50 mg/L ox-LDL #H; 100 mg/L ox-
LDL 4; 200 mg/L oxIDL 4. &4 6 MK, ox
IDL 5 EE T 24 h BOKEDHAERLFE
&, %6 L7 T 4 91 MTT .FLAP mRNA % FLAP & & %
ik, EE®A T olE LTC4 A F,
1.4 SHEREZEEREEOHE

HHEXB[TIAZTERERBERQELS B H &
IDL #ME & 2. BRERATE 12 h # ik &£
FEKE 1 hFEHEEE, 4°C.5 000 /min &% 30 min
A ME. FEfE P A 5%EDTA 443 % NaNs, H
7£ 4°C.10 000 /min &% 15 min, % & 0 F T # &9 FL

BEFA . £ d= 1.019 kg/L.4°CH & T, 30 000 1/
mn B0 I8h, REMTMAWHRKTERE S
(very low density lipoprotein, VLDL) » ¥ E. % % VLDL
BT EMEREEEE 1.063 keg/L, £ 4°C.30 000 1/
min WEAGHTHE L 24 h. BOTETLECETE
#H &M LDL. B LDL BB, EE KPR A&
48 h, TR W, 4CHH, A NEH. LDL &
pH7.4.0. 01 mol/L. PBS % 4% A7, A& G HE N 0.5
mg/L, A\ 30 Umol/L. CuSOs4, 37 CHF 20 h /&, A &
1 mmol/L. EDTA #y pH7. 4.0. 01 mol/L PBS #& #1. £
0.22 bm LEWER T, 4CHAEREFLF, #A
WEF. A Lowry E#HTEEHEZERN,
1.5 MIT A& MARE

hUVEC # 5% 10°/3L## F 96 IL#, E 5% CO,
BEAFEAULE, BR T LFEEFRERGE IR
24 ho &IN5 g/LMIT 20 UL, 37 CHE#4h, F £
7, £ 3L E A A\ DMSO100 UL, % % 15 min /5, T W47
B E 2B 490 nm 2L AT K E EE(OD ) . R1E
IR FERBAR T E AN ETE, AREEE
(%)= 52540 OD &/ *xf BB 4 OD {& x 100% »
1.6 BEEEXGRWRMIERN EERB =1 C4

LK LTC4 # 4% LTC4 R A &% B H 815
1.7 SEREEE PCR N S BBEAMEEER
mRNA

% Trizol A5 & 1 B 4 48 B 40 e RNA, & 4h -
HKAEINE RNA & EFnsh B, FHFR MK R
3% MgCly (25 mmol/L) 4 HL; 10 x RT Buffer 2 ML;
dNTP (10 mmol/L) 2 HL; RNase Inhibitor(4 x 10" v/L)
0.5 ML; AMV ## % 5 B8 XL(5x 10° w/L) 1.0 HL; Oligo
dl(2.5 Hmol/L) 1.0 ML; S50 #% & RNA /N T 1 Mo;
RNase free dH,0 # 2 dH,O £ 20 VL. R M & H A
30 'CA 1 10 min, 42 ‘C3E K 40 min, 99 ‘CFE f# 5 min,
KES5mine RMER, ¥ &EHEN- 20CHRE. A
L 3 TaqMan 41 7% 3% PCR ¥ 8. KA B AR N 25
UL, o 57 B34 0. 625 L, £ 5| 47( 20 Pmol/L) 1.
125 UL, T3 51 47 (20 Pmol/L) 1. 125 UL, H,0 7. 625
UL, ABI TagMan 2 x PCR Master J&&-47 12. 5 UL, #
2 ML, R4 K50 CHIAZ # 2 min, 95°CX £ 10
min~ 95 CiE Kk 15 s~ 60 CZ f# 1 min, 3t 40 & FF.
RAL% R G, 8ot H4 R, FLAP
mRNA=E # 2 & cDNA # DL #/B actin cDNA # It
(Bactin & XEH) .
1.8 Western blot 870 5 BEE A EEHS =

7H 1 hUVEC, PBS 7% 3 7K, 1 000 1/min, % & 1
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min Y& 4 REUTIE « A VKIS T Rl A N\ 40 L 54 AR R
R, B, M EE NEEARBRKE.
LHEIATEE &, W ANF B RE G250 R 200 HL,
AR, NERELRKRE. #l&0BRPAE
B, A S P A N SR AR 2 x b BEE ok, 1 R UK
¥ PVDF BT R S BEIRR T AN—B, ETHHBEZ
WRP T, Ak AREABTHREK S ALEH, &
PVDF f.fx & F = 5, 7 PVDF B 5 A J& 45 = |6 &
/NIEAK. PVDF FESHIE#%, 80V 1B A 44 40 min., Bl
T PVDF f&, 354712, ¥ PVDF &k A\ & [ W& + &
o 4 CHMHEB. ¥HEFH PVDF B\ —H# 1
500, F&, K 1 he T-PBS % 15 min X 4, fm A\ =
#T 1:5 000, Fi, KA 1 he T-PBS 15 min X 4, %
FECL th¥ % bR A &# T EERN, Z8EK KRG
25X EE %, £ Quantity one %t K 441 % G #AT
& 527 o
1.9 SZitF4IE

SPSSI1. 0 Zeit 8tk 47, it EH B UL« £
s RN, AR MR R T = 44T, B4 1A 3K
32 £ | Student-NewmarrKeuls #- % . 7 3 Z 8] 45
MR F & E A 4H .

2 g R

2.1 ARRESHERZEEREEZBX ARFRIKA
il R e r e DA )

10 mg/L ox-LDL A1 50 mg/L ox-LDL Xf hUVEC %
TR TE B ;1T 100 mg/L & 200 mg/L ) ox- LDL

mg/L [ ox-LDL fEFF hUVEC 24 h J&, LTC4 B
SEWN, SHRAMLEZERG S ¥EE L (P<
0.01,5 2) o A5 H7 R W, LTC4 /KF5 ox-LDL ¥
FERIEMZ(r= 0.953, P< 0.01), H£k 1175/
H:Y= — 4.92+ 1.434X.

Fz2. FPRKESUREREEREAX AN KM S
MBEZ=8 C4 FIF2N
ox-LDL {&E(mgl) n

LTC4 & &E(ng/L)

0 (X BAH) 6 12.63 £1.38
10 6 13.67 £2. 63
50 6 15.15%2. 89
100 6 172.70 £22. 90°
200 6 277.39 £31. 96

a N P< 0.01, 55 B4 L.

2.3 TRIRESHEREZEEREEAX S EREHHE
BEEH mRNA EBRIEHNFMN

SR %' 5E B PCR Al Western blot 23 #7110
mg/L ox-LDL #1 50 mg/L ox-LDL 7% ¥ &t 28 FLAP
mRNA 7KF A& H/KF( P> 0.05); 100 mg/L & 200
mg/L ] ox-LDL {E Fi§ 7 hUVEC 24 h J&, FLAP mRNA
FORIKF 4 A BT RGN 1. 74 0 2,13 £ (P <
0.01), 1M1 FLAP & F7K-F 43 il E o BEZEL 16 2. 08 Al
5.48 fi5(P< 0.05, & 3 AIE 1) .

®3 FTEREEHEREEREAX S BEABHEER
mRNA F1& B R E R0

{EFF hUVEC24 h J5, /775 R BB (K T X R A ocLDL ¥ fE(mgl) n  FLAP mRNA FLAP % [
(P<0.01,% 1), 0 (HHEB4L) 6 0.076%0.011 0. 09 20. 01
10 6 0.09710.017  0.112%0.015
#z 1. FRRESNERZEREAM AFBKAKARE 50 6  0.10410.015  0.128%0.023
EEF 100 6 0.132%0.016" 0. 187 £0. 039"
ox LDL #J¥ (mg/L) n AN AT 1 26 200 6 0.16220.019"°  0.493 %0. 049"
0 (Xt HED) 6 100% a N} P<0.05, b A P< 0.01, SxTIBALE.
10 6 99.0% *1.1%
50 6 98.3% *1.7% 1 2 3 4 5
100 6 88. 6% %3.0%* b G Gup G @ - ;oo (@20
200 6 82.8% +2.6%° ‘

a N P<0.01, 55T BAL L%

2.2 AREIRESHERZERESZEBX ARFRIKA
KBRS HE =% C4 BRI

10 mg/L. ox-LDL #1 50 mg/L ox-LDL %f hUVEC %
i LTC4 & TC W B 52 (P> 0. 05); 100 mg/L 2 200

P s P e @B - FLAP(18kDa)

1. Western blot M AERESURRZEERERDX S BB
SEMHBEEANIE 1 XE4L 2~ 595 10.50.100
F1200 mg/L ox-LDL 4.
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3 1

5 IRE A B G R A (FLAP) 2 —M o T 2N 18
kDa WIS, &8 A, fe-S5 40 B B B SR (1) AA
FEtELE G, B AA 384 5 IRA &1, BUE S R
AN AA NA =M. {EN 5 IREAEE LK
BWORE H, FLAP X 4E+F 5 IESA & s Rz A
=i AR AEE EESY . ARG REY, 100
mg/L EA_EIRPE ¥ ox- LDL H1# hUVEC 24 h B2 F i
FLAP mRNA [{13555 . Fair 22" % F 44 4b Sz 36 5 5%,
SER R I 20 mg/L () ox LDL 7E H 24 h Be A N B t%
40 U937 41 FLAP mRNA #38/K 300 10 1%, #E
M ox-LDL 7] Lid it b i FLAP mRNA ik, 4/ 5
REAIEENS 5 As RESERE, REARXHIR
ZER M. {H /& o LDL {E T hUVEC X%} FLAP
AR AR A AIRIE . ARSI RATIHE
3] ox LDL FEAE_F i FLAP mRNA, tHAE i FLAP &
F ik, £ ox LDL %S hUVEC fE 5] & FLAP %
[RIZR1A, FLAP TE ML P4 57 41 Mo 453 47 1k 7% o ke 2 B4
Mo BB R SRR, FLAP 257 As 1
o R FE " o Qiu S5 MIELER 72 51 As £ A
6 BIIEH N, K I As B35 200 k6 BT H FLAP mR-
NA K NIER NEEZIRK FLAP mRNA /K~FHT 2.7 £
(P=0.003), iA N FLAP 2 5 As AR HLHE]

NJBRER Ik A 2 40 B WUVEC) fg %38 i 5 P 1
PORAR S e TFIK S # RSB 4 LTC4' ™ . 1TC4 £
(AR 2 e R B 388 n of 8 38 1, VR T
WLAH M S BOCAE AL UGS . AR SEE0 45 R 3R K
FE 83T 100 mg/L f ox-LDL /£ hUVEC 24 h J5 §:3
LTC4 47 b & 3% 38 /= S 40 B 7S 0 T B&, 45 & FLAP
mRNA & FLAP & H 3R IE i, R o LDL 7] #E 2
I A FLAP [ A B B 3R IA, 350 LTC4 4y

W, ¥5 5 hUVEC 43 47 ) 9 B2 A8 2 ok 72, (R ok %
FLAP FJURTE AT RE N As VR YT R AL — AN 37 10 L i .
T B HT IR 72 45 SR CUAIE 52, FLAP #0131 771 MK-886 fig
AR EE B B E AV 25 B R B 52 A e B /)
B As BIBREE " .
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