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WE : BrY ATAHEET kB p65 (NF-k B p65) s AMAKE EAEE G (OX-LDL) 4369 A HAE 0 e
FIERR R ENE . TR A BIRAN LML, I OX-LDL 40ERg3s G, 55 R £ LR A
B % (qRT—PCR ) Fo Western blotting #i] 4@ &, NF— k Bp65 mRNA & @ K-F, A NF-k B p65 siRNA %%
FRG N A, 4T OX-LDL &G, qRT-PCR #= Western blotting #- T 4820 R . MTT A& A & 48.48
RO IEIH M AR AR AW 1 AR LA RGP T T AL, Western blotting #i 2m fifL WP 7449 Caspase—3. Caspase—9
FERT, R E B b B AL R P e AR B AL ALER (SOD ) A A—f (MDA) 4%, &R OX-LDL
A B2 T VA5 9 B A48 I P NF— ke B p65 &iA BB, NF-k B p65 siRNA 12 5%2 7T VA Fifl OX-LDL &4 F M &8
2P NF— k Bp65 89 % ik K-F, OX-LDL 4325 49 ) F AL 4 038 s iE IR, sale A =95, i Eik
# Caspase—3, Caspase—9 & @R-F4AZ, e F SOD FHEIL, MDA AEF& (P <0.05), 4k NF-«k B p65
J6 8 W AL % OX-LDL 3 /6, Mg E A A&, MmieA = Bk, @I P &/ Caspase—3.
Caspase—9 & & K-FHA%, SOD &FHItE, MDA & FHK (P <0.05), 45 #4K NF-« B p65 #8495 %1% OX—
LDL #3849 AL B8 B a0 IR =, 483 1 R AR 40 03 74 75
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Effect of NF-kB p65 on proliferative activity of OX-LDL treated
endothelial progenitor cells *

Jie Liu, Zhan-xiong Luo, Zu-ping Chen
(Department of Cardiovascular Medicine, Liuzhou General Hospital, Liuzhou, Guangxi 545004, China)

Abstract: Objective To study the effect and mechanism of NF-kB p65 on proliferation of OX-LDL treated
endothelial progenitor cells. Methods Human endothelial progenitor cells was isolation and cultured. After co-
culture of OX-LDL with cells, qRT-PCR and Western blotting were used to detect NF-kB p65 mRNA and protein
levels in cells. NF-kB p65 siRNA lentivirus infects endothelial progenitor cells. After treated with OX-LDL, qRT-
PCR and Western blotting were used to determine the interference effect. MTT assay was used to determine the
proliferative activity of endothelial progenitor cells. The apoptosis of endothelial progenitor cells was measured by
flow cytometry. Western blotting detected the level of activated Caspase-3 and Caspase-9 protein in the cells. The
activity of SOD and the content of MDA in cell lysate were detected by colorimetry. Results OX-LDL treatment
induced NF-kB p65 expression in endothelial progenitor cells. NF-kB p65 siRNA downregulated the expression of
NF-kB p65 in endothelial progenitor cells under the condition of OX-LDL. OX-LDL treatment induced decrease of

proliferation activity and SOD activity while increase of apoptosis, Caspase-3, Caspase-9 and MDA when compared
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with control group, which were abolished by knock down of NF-kB p65. Conclusions Knocking down of NF-xB

p65 reduces oxidative stress and apoptosis induced by OX-LDL, increasing the proliferation activity of endothelial

progenitor cells.

Keywords: cardiovascular diseases; endothelial cells; oxidative stress; NF-kB p65; cell proliferation;

apoptosis
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ORERN . PN B AR A N B AR A4, =
HNEHALERE, HAEHE, IS 2R T
FAAE, BRI AT LU A% B A1 ifn I SR 4 245403 1.
R BRSO B 5 " AL SR F A% T k B( nuclear
factor—k B, NF-« B) f9 8 2/ FL {3 Z — NF-k B p65,
Z Q. MM T AR A AT R,
TENPRE | O L8 S50 Thofph i o B € 0 BRI AY
R, N B ML 5 NF- kB p65S it R A
K, TEmbE . AAREEIREN (oxidized low density
lipoprotein, OX-LDL ) %5175 5 1% PA) K AH 4t Jifd 453 47 v 2ok
JEWOE o ARSI LIS i A S AR AR RSB RT AR
i 3o microRNA T AR T N AH M NF-k B
p65 MR, FEITHAE OX-LDL 75511 P J2 L 40 f 451
Pirb BIVERT , Do BT SRR kAR BE Ak K AR AL 2352 JE A

1 MRS

7

filt e S ] it ok A #0 M TN R BE B, SYBR
premix Ex Taq FI Prime Script RT reagent kit Il H K%
TaKaRa 24 #], 5I#HA TAY () BOARA
FE M, ECL ZOLHGH & . NF-x B p65 HLikX I A
BRI RAEYEARMIET, W (Malonaldehyde,
MDA )& A ) & Sl A A YIEALRE (superoxide
orgotein dismutase, SOD ) ¥ J A6 3 7] & 3414 A b
5 Solarbio 23 7], 1% AL BY Caspase-3 $iT &, % 1k Y
Caspase—9 PRI 35 E Abcam 22 F], OX-LDL I
H J&[E Sigma 23 H] .
1.2 AREEHESBER

SBUAERR AL, 2 B B o B2 B8 v A3 B A1)
M RZANAE, $ 85 x 10° A fem” HEFP 0 i Ah e 2 £F
YE R A 0 24 FLARMEE o blh, AL
AT ml M199 4R, ST &4 10% fack
M. 1% H4E8 ZE . b-FGF 1 #1 50 ng/ml IfiL 55 N i
FERIAT (VEGF), JAEMIAIRIE . 37°C. 5% — 4
et CO, BFRAfiTh R, 4 d LUS S A TR, I

1.1

I PBS PRI, WRELH A e ZH kA=A CD34
VEGFR-2 [ PHM:F IR F ) >00%, CD133 HuEsé ek
W BAPE R >95% , Dil-ac—LDL 1 FITC-UEA-1 X%
G BAMER >90% , S5 RN B 40 ™
1.3 OX-LDL A E/ERIM K HAMEH NF-« B p65
RikkF

U B AN, FH 0.25% JEEE P BRRE 40 B ik
PASMLETEW, 43 0 A1 10 me/L" OX-LDL 40t %
FEW LS 24 h LE, 1224 Control A1 OX-LDL, T
SER 9 ' R A WEEE N (qRT-PCR ) F1 Western
blotting Fe o
131 qRT-PCR BN EAHAHM, FH40AEE RNA $2
HORH £ AR IO B AL AN A RNA, 25 54 a7
S UL PR AR ERAE . KL OD 260/280 nm 1Lk
{EAE 1.8 ~ 2.0, f Prime Script RT reagent kit Wikt 5
41 cDNA, H SYBR premix Ex Taq 3 NF-k B p65
mRNA KAV, R AAFECE N « 95 CHIAEYE 10 s,
95°CiE K 10's, 60°CHEMH 30 s, 3t 40 IME3F ., GAPDH
fE &, 27°%% 240 B NF-« B p65 mRNA 7K -,
GAPDH 3I¥J1E[ : 5'-GGTGAAGGTCGGTGTCAACG-
3", ]2 1] :5'-GAGCCCTTCCACGATGCCAA-3', NF-k B
p65 SIHIE : 5'~AAGATCAATGGCTCACAGG-3', X
[ : 5'-CCTCAATGTCTTCTTTCTGA-3',
132 BCAxE&aLT BUNKHANM, ARG
N EIEWFE LS, ] PBS B4 4l 4O 2 1K,
3 A A R AR I P R, R AR A vk 2
i SN 30 min,  HCAH LB R 25 4 40 L L N S 2
BOEWN, 4CHEEE.OLG, WEARTER, Bk
A BEIR] BCA & o sl S E R, a4 -
FEVKIE T IAE S 40 wg, W4EHE 00 V FLIEHLIK, 4
B 120 VL TEHLYK . 7E 200 mA HLAAF R BRI
FEAREENCE)E, HEHR (5% 4 05 [ &
F) FEERe SR A S B LU, [ NF-« B p65 —

Po(1 : 200 %8 ) BT 4C )Y, 5 HRP Frid
B (1 : 2000 ke ) 454 2 he R ILA K

Jei%: (ECL) &%, i Image J #4F2L GAPDH 1E 2
HEAYHTF NF- B p65 13535
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X3, %« NF-« B p65 X} OX—-LDL &b B P 57 tHL 20 S 5 736 P Al 5 ) R HL AR 5T

1.4 BRESBEERAMSTE
N B2 A 0 43~ 4 20, 4393 A Control 2. OX~
LDL 4. siRNA control+OX-LDL 41, NF-«k B p65
siRNA+OX-LDL 2, Control Z1 il OX-LDL 24 Ab ¥ J5 7
[ 1.3 #4%. siRNA control+OX—-LDL 2H A /&7t siRNA
Control Bf] ¥ %I FE& 48 95 5 19 PN Bz #H 40 i 28 10 mg/LL
1) OX-LDL 415 32 Wi 35 3% 24 h,NF— k B p65 siRNA+
OX-LDL 2H JJ8%%% NF-k B p65 siRNA 18 %% 2 19 P4 iz
A2 10 mg/L OX-LDL 4085 32045 3% 24 b, 12
R EE B I AR A ELAE IR A FR A FIA L, 1 e ek e
Tk TR Ay« N B AEL A0 P B AR KR 60% IF, K I
R TR TE, IMAKTEE R ISR, R A
8 wo/ml HERERNE, FIE MOT{E-H 10 I 25 kL,
B LG, K GFP 26 RIA T, BYSCR R
F 90%., OX-LDL #H . siRNA control+OX-LDL £ . NF-
Kk B p65 siRNA+OX-LDL 440 qRT-PCR 1 Western
blotting Al -FHLACE , LURIA 1.3 #55.
1.5  MTT il 40 A tE 5E

DAL B AH 200 oA 1 96 LG IR AR (42 Hi £ 4k
B EAE ) P, $% M Control, OX-LDL, siRNA
control+OX-LDL, NF-k B p65 siRNA+OX-LDL 43414k
PEERSR . B 96 fLIEFRNL, BEALAN 10 w1 MTT, J7E
37CHE 4 ho WAL BIBAAR MR , it DMSO
V45 AN, P RARSUREE 2 490 nm PEKAL, A4
fLEY OD A, HIARUSIMAMEAFLIAZE LIS, /4
FETE AL
1.6 AR AR A T

$#2 08 Control ., OX-LDL. siRNA conirol+OX-LDL,
NF-k B p65 siRNA+OX-LDL 44185555 , 71 1 x PBS
W45 20 B A AR % 2 e I 0.25% iR 1
B AN ARIEE SR, A 400 w1 iR 4, Sl
Annexin V-FITC 2] 10 w1 I PI 4y 5 w1 ZE&KLLFMAN
HaH IR A, BEGRN 15 mine ZKEEIIA 100 w1 22,
T2 L SRS 3 B 48 B 17K
1.7 Western blotting #& Il 48 B & & 4 B
Caspase-3, Caspase-9 EHKF

¥ B Control, OX-LDL. siRNA control+OX-LDL,
NF-k B p65 siRNA+OX-LDL 43435355, ka2 g v
WifL A Caspase—3 Caspase—9 75 H Rk IH N , £ R 1.3
A H Western blotting PRE,
1.8 SOD i& /1% MDA & £l

¥ B& Control, OX-LDL, siRNA control+OX-LDL .
NF-k B p65 siRNA+OX-LDL ZMAIG 5505, W4,

AR LU, R 24 SOD 1 1 & MDA &
i, LIRS RN G U AR R
1.9 #FitZEHE

BRI TR SPSS 22.0 it aik. %R
BB + BRiEZE (xxs) FRon, PIGLR]ELBER ST FE
A K, ZAM BCRHRE R 200, #—
Wi H#5R FH SNK—q #3836, P<0.05 N2 F A 5112

HR

2.1 OX-LDLi#ESHEHEHAMF NF-« B p65 #Y
== 0p-A|

PN Rz AHL40 i 28 5 OX-LDL 2B DL, 4 it A Ay
NF-k B p65 mRNA K& 4 1 K F 2% 7+ & (P <0.05 ),
OX-LDL 7] LAiZ5 5 N BEAH AR e NF-k B p65 (93535
L% 1 A 1,

2

*1 FHANF-«Bp65 mMRNAFIEBRILMELE (x+s)
ZH 51 NF- k B p65 mRNA NF-k B p65 &
Control £H 1.000 +0.113 0.170 + 0.022
OX-LDL #H 1.852+0.121° 0.302 + 0.053"
18 12.269 4.181
P1A 0.000 0.000

H: 75 Control HIH, P <0.05

Control 20 OX-LDL 4H

NF-k Bp65 | s s () D

cappn | - 36 kD

1 OX-LDL & EgEi/EANEEMAMAF NF-k B p65 Fix
2.2 NF-« B p65 siRNA 3t OX-LDL &4 THE

fA4mAEth NF-« B p65 RiZHI N

P i AL 40 RS NF—k B p65 siRNA 1857, 4
it OX-LDL 2L FELL IS, 4 Y NF- k B p65 mRNA
KRR (P <0.05), WL 2 FilE 2.
2.3 EE NF-« B p65 X OX-LDL &4 TR REHE
o pe HE5E T R 22 I

OX-LDL Ab38 5 N B AL A0 MO R ARG, 4By
BRE ST N (P <0.05), M NF-« B p65 1] LIfZ
OX-LDL 5545 P B tHL 4 M 34 5% 15 1% . @Ak NF-« B
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#x2 KLEANF-kBp65s mRNAFIBEEREMELE (x+s)

NF-kBp65  NF-«k Bp65
ZH 5

OX-LDL £ 1.000£0.000  0.279 +0.016
siRNA control+OX-LDL 21 1.011£0.082  0.294 +0.042

NF-k B p65 siRNA+OX-LDL 41 0.321 + 0.027' 0.110 + 0.031"
FAE

P1fH

192.863 31.759

0.000 0.001

. 5 OX-LDL 4. siRNA control+OX-LDL 4 4%, P <0.05
1 2 3

NF-k Bp65 | e s . . 60kD

carpy | D SR S

1: OX-LDL%H; 2: siRNA control+OX-LDL #4H; 3: NF-« B p65
siRNA+OX-LDL 41

2 NF-« B p65 siRNA Xt OX-LDL &4 T
N Rz BB A NF— « B p65 SHERRIR

p65 ELAH5HT OX-LDL 153 (14 P Bz AL 240 ff 184 7 00 il £
Hle W3 3.
2.4 HE NF-« B p65 3 OX-LDL &4 THEHE
)b A

OX-LDL b #J5 N B A4 PR - % Tt 5, AR 40

#= 3 B NF-«k B p65 54 OX-LDL 4R
MEHBEEFEER (%, xts)
215 TR
Control £ 100.000 +9.021

OX-LDL 2 58.449 + 8.137"

siRNA control+OX-LDL 2 60.479 +7.232
NF-k B p65 siRNA+OX-LDL 4 81.359 + 8.689"’
F4H 23.709

P 0.000

H: 1) 5 Control b, P<0.05; 2) 5 OX-LDL 4. siRNA

control+OX-LDL 4H %%, P <0.05

M T TR Y Caspase-3 ,Caspase-9 KT,
i Ik NF—x B p65 AJ LLFEAIR OX-LDL 2514 T N B2 tH 41
MIJE TP IF T 4 546 Y Caspase—-3 . Caspase—9
FEKF (P <0.05), @ik NF-x B p65 HA 5P 0X-
LDL %S0 N B AN TR . LT 3. 4 RISk 4,
2.5 FR{E NF-« B p65 3 OX-LDL &4 TR
R LR R R0

OX-LDL &b B J5 P Jz #H 41 i 224 A i b Bt S8 AL i
SOD {EMEREIR, MDA FTHE, ik NF-« B p65 fig
BE AR OX-LDL 54 T P4 2 #H 4 it 24 v v MDA %
, JFHEE SOD M (P <0.05). ik NF-« B p65
FLATH5HT OX-LDL 55 19 P Ji AH 41 it 41 1z 354 1) B
He W5,

Control ZH OX-LDL #H siRNA conirol+OX-LDL 2 NF-k B p65 siRNA+OX-LDL 4
23 E =
S 3 =
~ B i =1 ] : = y
e Ay s
T — 8 A ~ =1 A~ = T
i A —2 _: '.:#?: = A i e = ] .;‘ P
18 - el A6 =q .3
' o= =R e o
ll|'| T .‘ l“ :‘IHI‘ I| LLJ ZIIIII"}IIFI | - lq—rmlq—m'q - LRLL. ERELL L ERELL. man
100 100 10° 10 100 100 10° 10 10° 100 100 10° 10 100 10 10 100 10
Annexin V-FITC
—
3 WREHEMHEAEAT
1 2 3 4
15 1LIF) Caspase-9 — 41 kD
1H1LAY Caspase-3 — 17 kD
CAPDH < D s s 0D

1: Control 4H; 2: OX-LDL#H; 3: siRNA control+OX-LDL #4; 4: NF-« B p65 siRNA+OX-LDL H

E 4

LBk NF- k B p65 /548 OX-LDL A 2EHI P K tH A REA -2k

« 28 -



9513 1 X3k, % : NF-« B p65 X OX-LDL Zb3H% Py 5 HEL AT A 5 1 1 (5 i S AL A o2

R4 LB NF-«k B p65 J54 OX-LDL &2y M B RAA TR K &L H Caspase-3. Caspase-9 EEKFIEN (x=s)
251 T2 1% 1H1LHY Caspase-3 WL Caspase—9
Control ZH 8.561 x 1.522 0.237 +0.043 0.281 = 0.052
OX-LDL # 28.957 +3.743" 0.410 = 0.059" 0.542 +0.081"

siRNA control+OX-LDL #1 20411 +4.171 0.417 0.033 0.560 = 0.072

NF-k B p65 siRNA+OX-LDL £ 15.782 + 1.162" 0.320 £ 0.021* 0.393 +0.052°

Fia 36.044 13.215 12.877

Pl 0.000 0.002 0.002

. 1) 5 Control HELEL, P<0.05; 2) 5 OX-LDL 4. siRNA control+OX-LDL 4l Ft#¢, P <0.05

R5 JTE NF-k B p65 J5£2 OX-LDL 4B B2 1H A AR
ZUER T SOD iEER MDA 28T (x+xs)
SOD i& 1 / MDA F /
4
4 (w/ml) ( nmol/ml )
Control £ 42510+£3.242  5.689 + 1.348
OX-LDL %1 9.892 +1.142"  14.581 +1.721"

siRNA control+OX-LDL £ 10.210 + 1.262 14.821 +1.958

NF- k B p65 siRNA+OX-LDL £ 19.676 + 1.872"" 11.010 + 1.231”
FH

PE

166.062 21.510

0.000 0.000

H: 1) 5 Control A, P<0.05; 2) 5 OX-LDL 4. siRNA
control+OX-LDL 4 [t %, P <0.05

3 iTit
AR Z AR R, Feigdh. B . SR i
G N B A EAEAE, PN R AL A AR A I A PN e
MR RTAR 40, DL CD34, CD133, VEGFR-2 Jy
bRk, BEAEIMEBL N B A, AR A R i i s
S EAEEEM ", SRR L 45 P B 15
P10 FRHERO NG RGN, LS N R
M5B VAR E P, OX-LDL J2& 8 ik ke a1k & 1E
1 FE 2R, W= R D Re RS A i R R 2 —,
AT LA S N B AR AR 15 . ABFE W], OX-LDL
LA B 1 P B AL 20 R A B TR PR RIS, MR T3 22
PR CIIAL E B ko R Ak P Bz AL I A A
NF-k B TEARN YA 2, sk A
K, NF-k B &H 5 0, Hrp NF-«k B p65 & H %
1 NF-k B GG Z—, H N Im&A Rel [FJEIX, 2
5 DNA 256 " RIKIEL, 5358, NF-k Bp65 b5
A 1A TAD S5F38, HATIE s SR AL SR E T 7
NF-k B p65 25 Z M Bl 2, g i1,

YPESNL A, TEN KA . O LA I S5 45 R 28 Y A 20
Jarh A Y, HETRIFEERM, NF-« B p65 7E3/ik
sRERE AL P RS , S 5N B AR R A, T
BTN B Ang—1 FE DR VR4 A 2 AH 40 M8 5 v S
Tk ARIEFEW, OX-LDL ZLHEAT LLiF 5 4 B 41
MR NF-« B p65 migik, mfRIHRIK G Al LIjsib
OX-LDL 5 3 A N K ARSI T, 42 1m0 P B A A
BEIGTE, EREK NF-« B p65 76 sl ki R A1k P fz
AELER M43 T A AP

ARFTRVRL, TR A AR s A oAb T sh A
EPIRAS, AN I B A B i B TR AT LA |
EPIR A AL, N B AL 8 I T2 sk R i Ak
KA EZNGIZ— " MR TR R A S AN Y
Caspase £ HRE R N A K, ZRE RN IS5
BT AR, Caspase-9 B T T 7
IR IRIN T, Caspase—=3 {7 TP TSI HY T, PIETE
TALE AT A R0 M PR T At o AN SO AN A
T-RAENBSFHRRZ —, AN &S H b L
fE AN b AN TR AR i A, T N R AR
I Fh L5 A0 A AT SOD 3 PERRAIRA DG, MDA
SEMR PR A AL s S Ah, N B AN AL
PO B ko FERE AL & A= AL Z —. NF- x Bp65
HATEHEC WU | (A8 PN B 200 0 55 22 b 240 0 T4
L T N8 RGP T R FERE I ™ A SRy
HFREER IR, OX-LDL &4 F, @ik NF-« B p65 J&
BN A AR Caspase—3 | Caspase—9 25 KRR,
SOD {fPETHE, MDA & BEFEAR, X AT RERWIRAIT NF-
k B p65 il izt FAK OX-LDL 554 P B A2 g 4840 17
W DAL T

NF-k B p65 7£ N K #H 40 Mg 405 v 2 1k K SF-TH
i AR SR8 R LAY/ P Bz AL 200 i 4 A 17 R 4 i
T, BEim N AR AN ARG FE IS P, R NF-k B p65 ik
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BA WSk N B AR AR T, X A A
AR FERE AL ) K AE LR AL T JEhl, ol DUSHE
T NF-k B p65 7 N Bz AH 240 153473 Hh 04V FE AL B8
TR, AR BRI MLEAE FALS] AT 2
FELLJG W el e — 2B R0
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