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[ABSTRACT] Aim  To observe effect of lectindike oxidized low density lipoprotein (ox-L.DL) receptord (LOXH)
gene silence on the expressions of fractalkine and monocyte chemoattractant protein-d (MCP-) induced by ox-L.DL in hu—
man umbilical vein endothelial cells (HUVEC) . Methods HUVEC were cultured and treated with ox-L.DL of three
different concentrations (25, 50, 100 mg/L respectively) for 24 hours; pGenesild LOX- shRNA were transfected into
HUVEC and then cells were treated with ox-LDL (50 mg/L). mRNA and protein expressions of LOX- , fractalkine and
MCP- were determined by semi-quantitative reverse-transcription polymerase chain reaction (RT-PCR) , Western Blot a—
nalysis and enzyme linked immunosorbent assay. Results  Ox-LDL could induce mRNA and protein expressions of
LOXH, fractalkine and MCP- in a dose-dependent manner (P <0.01) .  Expressions of fractalkine and MCP- induced
by ox-L.DL (50 mg/L) were significantly suppressed by transfection with LOX- specific shRNA (P <0.01) . Conclu-
sions Ox-LDL can induce expressions of fractalkine and MCP in a dose-dependent manner in HUVEC, and this process

can be suppressed by LOX- gene silence.
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165 ik 56 FE 18 4k (atheroslerosis, As) & 4K
JERE R IR A A M Ak SR AR R B i
J A A ok o8 R A A4 1) B B B SR B L P R A
FEAE AR R 4 T EN SRS AL 4 &
A B AR SR BE B S P R ) i R R B OC E B HAE
Mo SALBMREEE R & A (oxidized low density lipo—
protein, ox-LDL) & 2l ik 345 £ i 14 £ WA 7 1) f B IR 1
Z—, [ Z M LT 2 5 3 ks R A T B
I A AL TR 2 FE RE B8 1 5244 1 (Tectinike ox—
idized-LDL receptord , LOX) /& [ Py i 40 _F ox—
LDL () F 2%k, ox-LDL feWilid 5 LOXd & & 15
TN A IR B o T R E A R SR AR R A A
o [e) M55 P9 2 26 B« RNA T30 02 — Fhos 3 1 9 2
IR ER B AR 24 AR 5 P9 Y5 M 1Y % RNA (double
strand RNA, dsRNA) 5 A4 i 1fif 51 2 /) 5 dsRNA [F]
PR mRNA [ fg, 145 177 00 1) G AF 2 1) % TR 3R 1k 1) 7
A LA BT H eV v R R A A
O A B R D RE A FE AN R RVE ST W FU B B 2 T Ko
S TR Fractalkine 52 — P fig & 44 5 4% 480 1 ()
R IR T, oxLDL B2 7515 580 B I Rz 4
i Fractalkine ()3 1K A7 28, A8 70 5 £ R 1T
RNA FHLHPH] LOXH J5 R 75 % L8 A 52 48 i ik
(Rl R 1A 7= AR M

1 MPRERT

L1 EFME
N B Bk P9 B2 40 B bk (HUVEC) (3£ ATCC)

(CRLA730) ; RPMI1640 %5775 (GIBCO) ; Hi 4=/
I CH R RS A 0 S8 50 %) 5 ox-LDL (46 32
M=K A7) ; pGenesild #Hfk (RN HEFEEY T
R+ AR A A A ; Lipofectamine™ 2000 F1 Opti-
MEM 1 JG If1.3% 3% 5% 3£ (Invitrogen Corporation) ; Trizol
(9T 5C 0 Ine) ; RT k57 & (Fermentas) ; 2471
A LOXH BTEEHR (R & D systems, Inc) ; i A
CX3CL1 % 7if&Hi4h (eBioscience) ; MCP-4 ELISA
il (MU LAY TRA R A F])  Western IP
Y1 R SRR & P U G 5 4 A A ) & 4
MizE B 5 E AR e & & BCA & HREN
E RN & LHE R REVEARRT s WS Pk
(PN B-actin) (Chemicon) ; M & ric =91 (£
it [gG) (KPL A #]) ; TaKaRa TaqTM Hot start ver—
sion [z DNA Ladder Marker ( KiEFE M THREARA
7)) 5 g1 A BRHE YR A BR 5T A F Bt
S

1.2 RFFE LOX J[H ) siRNA (LOX- shRNA)
BT A R

8 ¥& GeneBank #2 fit /) LOX4 3 [ F 71
(OLR1:NM_002543) , % siRNA []i% i1 50, @ id
Blast Bk 19 AL 1 4 e 1 SEAX R 7751 57—
GCA TGC AAT TAT CCC AGG T3"; 4, Bt %t I
(HK) ¢ 5 1 4% B’ )7 51 4 5°— GACTTCATAAG-
GCGCATGC 37, #RJE4& ek 0] 7715440 2 pGen-
esil4 LOX- shRNA.
1.3 NJr&ERITk N B2 4 B i 1 97

HUVEC F 4 10% /N4 I35 (1) RPMI1640 58 4
B2 23 (4 10 mmol /L ) HEPES, 2 mmol /L & & it
Wi, 1.5 o/L BREE S AN, 10% /2R i) » 37°C 5%
CO, B R 7%, B R, K &2 85% L& 1
PR 6 FLBG M N1 x10° /L. SR
R WA B3 77K T 90% o« 435 4 i T B A= K o FLR
JRTFRZ) 50% i 5 » BEAL /> 2 T 5050, [ EE 3
FLo
1.4 SRR R & A B i

%A =7 & oxLDL (P & &4 75 nmol/
L) 443/ HUVEC H4> B Hn N 25 mg/L.50 mg/L.100
mg/L [ ox-LDL, 3L [F] i & 24 h J5 B8 HL_iE H R EK
oW B (ELISA) Wl g MCP- & &, WS40 i A
THEECS RNA R EE. S 4 HUVEC F1 %
A0 ox-LDL 4 FH 4 2% {4 [F] ox-LDL 4.,
1.5 PR o e ook e AR A ARG 25 B R 2 1

K FH G 03 A 2 e, L AAC #8420 B DL 57 15 B
. P8 h J5, MEGM L&, 5000 2 mL RP-
MI1640 5243595 3. 37°C 5% CO, 35344 b 35 9%
48 h, PO R T MR R R . WA B,
FIL N & G418 300 mg/L ] 58 4 85 35 55 2 nl,
37°C 5% CO, ¥ fa 3G 7% 4 Ji Ja BE ML 70 0 R
41 \HUVEC + 50 mg/L ox-LDL #4 (ox-LDL 4) .HU-
VEC + pGenesild LOXA shRNA1 +50 mg/L ox-d.DL
4H (PH 1 Fioki 41) \HUVEC + pGenesild HK + 50
mg/L ox-LDL £ (B ki gd) »
1.6 Wi REMEERN

WA £ 4 > $ EXCA4H PR RNA, 222841 20 66
{¥% (Beckman DU-640) Jll 5 OD,, /OD,q, LLAE 7E 1.8
~2.0,RT-PCR £ LOXH .MCP4 #0 Fractalkine [fJ
mRNA £ &, RT-PCR 4 F 4% 3 57 & Ut B 4 1 47
RT /s B %6449 70°C 5 min, 25°C 5 min, 25°C 10
min,42°C 60 min,70°C 10 min. #RIE 3| ik it &
FAESR, S5 A LOXA B4 57—
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TTA CTC TCC ATG GTG GTG CC3”, Fiia| ¥ 5-
AGC TTC TTC TGC TTG TTG CC3*, PCR 14 KK
193 bp. @ A Fractalkine [3#55|4) 5 -ACT CTT GCC
CAC CCT CAG C3°, W54 5°IGG AGA CGG
GAG GCA CTC-3", PCR ¥ #f ¥ £ 597 bp. @ A
MCP4 3% 5|4 5°-CAT AGC AGC CAC CTT CAT
TCC3”, FiE51 4 5°-GAG TTT GGG TTT GCT TGT
CCA3",PCR ¥ K 254 bp. @3 GAPDH |-
W54 5°-TCG GAG TCA ACG GAT TTG GTC GTA-
3%, Fi#E1 % 5"ATG GAC TGT GGT CAT GAG TCC
TTC3, PCR 44 Jv 1 521 bpo 5#7 e db 5 kA
M AR B R AT A F & K. PCR KM% #: A
LOXH 94°C A5 ¥ 30 s, 56°C 1B k 30 s, 72°C ZEA{H 1
min,30 MEH, )5 72°C ZE{H 5 min; A\ Fractalkine
94°C A5 30 s,56°C 1B & 30s,72°C 3E/# 1 min,30 4>
TR, B J5 72°C 4E4§1 5 min; A MCP- 94°C 745 £ 30
$,55C 1B k 30 s, 72°C ZEf# 60 s, 30 NMEIF, f J5
72°C3E#H 7 min. FJ Gel Doc2000 F& 14 & 4i 43 3%,
Queantity One 4. 03 43 #7 2 {4 % B2 Hi Wi 6 i fL Wk 45
RiAT RN
1.7 Western Blot {2 B # ik

W SE 2, SREUIE R 19, BCA ¥E5E B AR
HIE 5 85 R FE IRE h, n 6 x SDS 2 [ FL VK I
210, 100°C fn#4 5 min, T 43 51T SDSPAGE H
YK FETE, A I —P0, BRRE, I S Bk, BelE 0
ZhU BRI, N LumiGLO 1k 2% B 6 R W AT 1 2%
RIGE A, I BAZ 5 AT F Bandscan E 1% 43
MR i R .
1.8 &ZiltZEaH

B S B B4 4 N SPSS 13. 0 Siit 4 A 3 4T
Gt T, X E T RHEAT ES AR, S
PRB=ZREE ML, Dx s Rx. FH one-way
ANOVA 4r#fr 3t 47 28 (8] EL 8, W PR L3 A LSD 7%, P
<0.05 RRERBRITHE Lo

2 4 R

2.1 A[FEKEE ox-LDL Hl# %} LOXH \Fractalkine 1
MCP4 mRNA ik )0

5 A 25.50 A1 100 mg/L ) ox-LDL 3l 3% HU-
VEC J5, LOXH . Fractalkine 1 MCP 1] mRNA Fix
ELRERHE EIE (P <0.01) , HAR T\ & & ox—
LDL #H 8] 2 5 75 B3 (P <0.01; B 1 fik 1) o

GAPDH(521bp)

LOX-1(193bp)

750bp
600bp
450bp

300bp
450bp
300bp

et | ractalkine(597bp)

MCP—1(254bp)
150bp

& 1. ox-LDL #l3#%t LOXH . Fractalkine £l MCP4 mRNA
RIEMI LM M Jy Marker, 1 A5 B4L, 2 ~4 R AR
i ox-LDL 41.

Figure 1. Effect of ox-LDL on mRNA expression of
LOX4, fractalkine and MCP4

% 1. ox-LDL #l| #% LOXH « Fractalkine #1 MCP-4 mRNA %
LR (x £ 5)

Table 1. Effect of ox-LDL on mRNA expression of LOX,
fractalkine and MCP4

gy H LOXH MCP-

X 20 0.194 +£0.009 0.096 £0.010 0.229 +0.018

fIGF7# ox-LDL 41 0.383 £0.018* 0.631 £0.122° 0.661 +0.029°
7R ox-LDL 41 0. 666 £0. 018" 0. 943 +0. 159** 0. 952 +0. 062
F7E ox-L.DL 41 0. 892 +0. 011%™ 1. 284 +0. 057** 1. 183 0. 050"

Fractalkine

ayP<0.01, 5 FRA b N P<0.01, 5{&5 & oxIDL 4 It
e N P<0.01, 5955 ox-LDL 41

2.2 AN[ERE ox-LDL ) %t LOX A1 Fractalkine
HARIE M E3EH MCP & &M

A F B ox-LDL H]# 5, LOXd 1 Fracta—
lkine % [ Rk 2R E KB E LI (P <0.01)
HAFE®KE xIDL AW Z R T AR EME (P <
0.01) ;ox-LDL ¥ HUVEC J5 41 g % MCP4
& BB ERE (P<0.01) , AW oxLDL 4 d
EZRMERZEME(P<0.01; 2 fM%E2) .

£ 2. ANEWE ox-LDL #¥ J§ LOXA I Fractalkine 2 (1%
KA B MCPH 4 (x £5)

Table 2. Effect of ox-LDL on protein expression of LOX,
fractalkine, and concent of MCP4

5 1.0X4

o B 0. 195 £0.023

{KFUE oxIDL 4 0.591 0. 0082
& oxLDL 41 0.704 +0. 0122
i 7fE ox-LDL 4 0.825 +0. 0183«

a iy P<0.01, 5XTHZHLEEL D A P <0.01, 51K57 & ox-LDL 41 Lk
e Ny P<0.01, 5578 oxd.DL 4 H# .

MCPH (ng/1.)

0. 024 +0. 007 64.658 +9. 110
0.309 £0.015*  131. 843 £16. 934"
0.559 +0.0172> 212, 385 +20. 5252
0.764 +0.010%>¢_245. 900 +20. 77520

Fractalkine
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He

Figure 2. Effect of ox-1.LDL on protein expression of LOX-
1, fractalkine

2.3 LOXA #HF RNA F#X LOXH . Fractalkine F11
MCP4 mRNA Fik {200

By pGenesild LOX- shRNAT Jii iz 141 LOX-
1 3£ J5, HUVEC #J LOXA . Fractalkine A1 MCP-
mRNA F£ik N (P <0.01; &3 fiE 3) .

1 2 3 4

600bp
450bp
150bp

GAPDH(521bp)

300bp

LOX-1(193b
150bp e

750bp
600bp
450bp
300bp
150bp

Fractalkine(597bp)

MCP-1(254bp)

3. LOXA RNA F # %} LOXA . Fractalkine #l
MCP4 mRNA ik {200 M 24 Marker, 1 JyxfB4,2 Ky
ox-LDL 40,3 JyBH PR 4H 4 D FA 14 R4

Figure 3. Effect of LOX gene silence on mRNA ex—
pression of LOXH, fractalkine and MCP-4

3. LOXH %K RNA F#Hi %) LOXH . Fractalkine 1 MCP-
mRNA FRiAMRm (x +5)

Table 3. Effect of LOX- gene silence on mRNA expression
of LOXH, fractalkine and MCP4

a5 A LOX4 Fractalkine MCP4

it 4 0.205+0.011  0.104 £0.009  0.243 +0.021
oxL.DL 41 0.711 £0.024*  1.012 £0.173*  0.968 =0. 053"
FEAERRRIZL  0.068 £0.010™  0.224 £0.025" 0.286 +0.016"
BAERRRIZL  0.704 £0.015%  0.969 +0.054*  1.013 £0.077*

a R P<0.01, 5 A E b N P<0.01, 5 oxLDL 41 L% .

2.4 LOXA #HF RNA F#X LOXA \Fractalkine 2K
BRIE A B MCP & 21520

% pGenesild LOX- shRNAT Jii #i 1 fil] LOX~
1 & 5, HUVEC 1] LOXA #0 Fractalkine & [ 3% 1%

T (P <0.01) , 400 b3 A MCP & & I8 3 PR A
(P<0.01; 4 fik4)

1 2 3 4

B —actin(43kDa)

— —— e mmm— | OX~-1(50kDa)

W— -  gpeeem Fractalkine(47.6kDa)

Bl 4. LOXH F:[F RNA F4%F LOXA # Fractalkine & 0%
PN IEAL 1 g5t B 2H,2 2 oxLDL 20,3 RHE BRI 4L, 4 H
PEFURLA -

Figure 4. Effect of LOX- gene silence on protein expres—
sion of LOX- and fractalkine

% 4. LOXH K RNA F3 % LOXA .\ Fractalkine & [ %74
FA Big v MCP & & f5E I (x +5)

Table 4. Effect of LOX- gene silence on protein expression
of LOX, fractalkine, and content of MCP4

7 A LOX4 Fractalkine MCP- (ng/L)
PO e 0.219+0.016  0.016 £0.004  65. 675 £9. 981
ox-LDL 41 0.701 £0.017*  0.557 £0.027* 197.228 +17.977*

BIPERRIZE 0.072 £0.017*  0.181 0. 019 92,478 £16. 219
BHPERRIZH 0.675 £0.009"  0.538 £0.011* 206. 568 +18. 079°

ay P<0.01, 5[ BLAHE ;b Ny P <0.01, 5 ox-LDL 4 b % .

3% ®

KEW ALY, ox-LDL 7E5L As (X195 H it #2 o
Ao e A Y o ox-LDL AT LA it £ AL i {2 i3
As R AR R 4 B S 40 i 35 08 R Z AR S
TR IR AN M B ML P R The s 2 5 A BRI &%
RE AN G I ML %F o LOXH A2 P 2 4l | ox-LDL )
TEZE™, oxLDL ¥ 3 Z 41 B 45 & )5 5 2 b
BR—RFHM RN S As R AR RS
G TR, oxLDL A2 k50 A% 41 i pe ifiL B P S 5%
£, XANEFEE ox-LDL _E i A B 40 i 2 ik fa b R
FF S THRY o Fractalkine 2 # 6B 7124
RILM CX3C g me— gk i1, 35 45 3k BT 52
LB, Fractalkine 5 As [{) %5 B A4 B o 72 25 1) 41
X AWML R E R, A 25.50 1 100 mg/L ox-
LDL H) 3% 9% (19 HUVEC, 7] LR B AR stk _E iRtk
KT MCP- Al Fractalkine f % Rl & A R ik, #8
ox-LDL 1] LL3# i1 5 S #4L [+ Fractalkine 5 As
fy 95 BE AR BT AR

BEAERF LR U, 45 A R B Ak 9 41 5 ox—
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LDL J:[A# 5% 24 h J5 MCP fEE KM EHKFF
IR ERHG N 5] I AL AR 1 N R 4 B & BN
> B 4o B SE N ko X LOXH TRy bR
I T IE L LOXH mRNA U TG AR X $275 ox—
LDL f)524& LOXH 7£ ox-LDL iS5 MCPH & ikF
fRE B AL A M ) ) R AR G A R AR R k4 T
HEMEAY . 534 Chen 25" BF LRI, oxLDL fe
it LOXA Eif E G #5518 Pk ER, LARF M4
FEFEME 4N F 5> 7 1 (vascular cell adhesion
molecule- , VCAM-) 40 Jifd [8] &5 ff 4> 1 1 (intercellu—
lar cell adhesion molecule , ICAM) [F L, B NH
S LOXA B #1 #) LOXA F1 2 B 73 + 1) K 3k
LOXA A TMEN—FEE 2 F ] BRI H
aip™ . ARHT IS AR, ox-LDL 7E iR # L
F MCP- Al Fractalkine % KAl 8 [ 2 15 (¥ [8] B 75
BT LOXA F: K A& A KR IE, KM RNA T
H AR H] LOX FRIEFIBS, 3] 7 ox-LDL X HU-
VEC 1 MCP- Al Fractalkine %% & 1 2 (4 (1 _E i 18
H > B8] LOXA 7£ oxLDL i F# LK F Fractalkine
KB EEEEZNIEH
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