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2. T X R DR E B O AR, 2RI 430070

[WE] a4 Fif Ak TE % E % & H (oxidized low-density lipoprotein, ox-LDL) Hl # A ¥ 4% 240 i #k THP1 %}
Notchl 23k K43 W5 40 i K T A4 52 i, 35835 e %k 30 bk 346 A 888 4k Catherosclerosis, AS) & M m fE/E LA, &k K AR 40
MOk CTHPL) 28950 Big (PMA) 31 38056 4k S B B 40 i )5 45 7 A [l W6 ox-LDL 34, A0 22 8 S SR sh S M AR 4l i B 25 A5 1k,
RT-PCREG I A [/ % B ox-LDL H3# )5 41 M2 % 1 Notchl mRNA 7K, 3R Bl Western EJ il %2 Notchl % 4% ik, R H ELISA
I S b W VR 0L A I 26 B 43 T-1 (vascular cell adhesive molecule-1, VCAM-1) Fll B 4% 41 ifg #4 1L 43 F-1 (monocyte chemoat-
tractant protein-1, MCP-D)#kJ¥ . ¢ ox-LDL 5% 48 h J E W4l L & K AW R AU BCAE s 5% 4146 L, ox-LDL fig
i 38 0 40 i BT Notehl 2 AR mRNA AT+ 8 (P<<0. 05) , 55 5% LiE I H VCAM-1 Al MCP-1 ik T+ & (P<<0. 05) , 7 50
me/L WETIHEFRME, &  oxLDL AR THPL 41215 S Notchl & k3% i, [7] i B 38 i 2 ik 585 ¢ T 1k 46 ¢ 40 g X
¥ VCAM-1 I MCP-1 1943 , ox-LDL Z 3 ik 585 #5846 AF HI 7T B8 43 10 Notchl 4%,

(XA shhkEREaEfL; AR LDL JR8E H2%; Notchl; MAFAMBEH 7 1; M BELEA 1
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Effect of oxidized low-density lipoprotein on Notchl expression and cytokine secretion in THP1 cells
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[Abstract] Objective To explore the effect of oxidized low-density lipoprotein (ox-LDL) on Notch 1 expression and
cytokine secretion in human acute monocytic leukemia cell line THP1, so as to discuss the role of ox-LDL in atherosclerosis
(AS). Methods THPI1 cells were stimulated with PMA to induce human macrophages, which were then exposed to ox-LDL of
different concentrations. The morphological changes of the cells was observed by phase contrast microscope. The expression of
Notchl mRNA was examined by real-time quantitative PCR (RT-PCR) and protein expression was measured by Western
blotting analysis in the cells. The levels of vascular cell adhesive molecule-1(VCAM-1) and monocyte chemoattractant protein-1
(MCP-1) in supernatants were determined by ELISA. Results The macrophages differentiated into dendritic like cells 48 h
after ox-LLDL treatment. Ox-LDL treatment increased Notchl mRNA and protein expression compared with the control group.
Ox-LDL also significantly increased the levels of VCAM-1 and MCP-1 in the supernatant in a dose-dependent manner ( P <C
0.05). The best effect of ox-LLDL. was seen at the concentration of 50 mg/L. Conclusion Ox-LDL stimulation can increase
Notch 1 expression in THP1 cells; meanwhile, it can also promote the secretion of AS-related cytokines. The role of ox-LLDL in
AS might be partly mediated by Notchl.

[ Key words ] atherosclerosis; oxidized LDL lipoproteins; Notchl; vascular cell adhesion molecule-1; monocyte
chemotactic protein-1
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A% B 40 AN T 96k L 200 ) S % 8 B R 2R 4 LUK
40 B A4 3 B2 L M R B Tk Ak Catherosclerosis,
ASFRAE I E LA B B, AS MR AR R R R
WZAEH T2, Kb VCAM-1 1 MCP-1 #
IR TE AS PE R Pl 2R R E W Y
Notch {55 38 [ 25 #E sh W M B Mo & 8 i f2
th— R R T R R T AR %R
6 DR 5 0 L 40 4 Ak B o A% - W 4 R ) B T AR Y
FYI KR MAE AS HLEI 4B & Z Y, A R
/R Notchl £ AZE AS 414U iy 35 W& 1, 76 3h
Jik A Ak 155 BE o 22 38 Notchl B9 240 B F B AU $5 4L F
AR S 1 I 40 A R P R 40 L AT Y
FoE B AS B3 A1 I A% E WE 4 - Notchl
k2 2 B, B4 ox-LDL 8L AS 1E
MJZT 5 Notchl A3 A X7 BEFiX A G, ADF5E
8 i A A 40 j 3% 5%, ) ] RT-PCR., Western blot-
ting 1 ELISA £ AR , #F 58 ox-LDL 3 3 X} 15 41 Jifg
Notchl 3 ik DL K g bk o A 8 4k A5 5¢ 40 g I+
VCAM-1 fil MCP-1 43 B 520 , LRI Noteh 5%
il B TE ox-LDLEL AS H il Al BEAE .

1 MEFEE

1.1 Z&HHZRXF  THPL WA R BK 2901
B PG, RPMI 1640 15 3% 5 W T Gibco-BRL 2%
Al ATCPRAT s FRUIG A I W T 0 U 2R i A il
i\l AT 56°C K 30 min K& #MAR S 4%
—20°CHR-AE ; ox-LDL W F TN Sigma 23 &) ; F % Fig
(phorbol 12-myristate 13-acetate, PMA) i & # &k
R 2P A0 B g0 9B T F L B8 (T Sigma
AN A 3 TRIzol IH) & W F Invitrogen 28 7l 5 2 5%
RFEMW T H A TaKaRa 2 Fl; SYBR Green real-
time PCR SZ A 5 51l & W T H A& TaKaRa 24 Al ;
¥ N\ Notchl Z TSR HIEE Abcame 2 H ,
PR AL W A a0 i BT AR/ B P00 BRI 56
AW 0N\l ELISA Rl & W+ 26 B R&D & Al ;
Notchl X N2 GAPDH 51 ¥ #li GenBank Hr A %
K £ %1 M Primer Premier 2. 0 #4514, 1 In-
vitrogen 23 H & B

1.2 Fi&

1.2.1 HESHA  SEHIN . ox LDL SEE2H K X)
MRZH . ox-LDL ¢80 20 45 75 % 1k Jf- Wi BE () THP1 44
Mg 43 45T 25.50.100 mg/L ox-LDL #i# 48 h ;
X WA R B AR I 05 BE () THP1 48 M9 K i ox-LDL #
WER P E 48 h . LKA E T 37°C.5%
CO, MR IR R IR 48 h J5 43 9 B b 375 0 A 40 g
i

1.2.2 B4R, THPL 4000 H &
10 % I 4 1.7 (FBS) i RPMI 1640 1538 5T 37°C.,
5%CO G FA T, B 24~48 h Hi2 V7 40 j A4 48 05 vk
1:2~1: 30—k, L 3~4 54, L
1X10° /ml 2 L% BEHE R0 T 6 FL AR, In A2k B 100
mg/L PMA.PMA H|i# 24 ~48 h J& 40 g th B 37 IR
B RWEEERA B 2% 2 RIE M B sl i Oh
AR RS R, 2B THPL 40 & 5646 4 5 g 4
JiL . R S T LA TE ML ) RPMI 1640 5 3% 12 h,
6 52 56 T FH A0 A T R AR

1.2.3 #MRHF@EWITH KFHSHT TG
48 hE AH 22 W BB T UL A I TR 2 OF SR 1T B
BRI, AL B 9~ 10 MILEF R R,
1.2.4 Real-time Quantitative-PCR # Ml THP1 41
M Notchl \VCAM-1 5§ MCP-1 8§ 2 H %% (1)
RNA B#HC, F TRIzol —# ¥k #EHU40iE & RNA,
PRI B RNA 28 A UK 48 78 R 1 R A FH 2841043 60k
FEALM RNA 260 nm #1280 nm WG E (D) {H 4R
i 260 nm M9 D {EXFFE G H S RNA HEAT01 0 & &,
(2)cDNA W& W, B 8K RNA ¥R cDNA.
B 5 ROV i ] TaKaRa Jz % 5% 38050 &5 Bl il 20 pl
R, T PCR A GHAT [ i 5% 2 i 75 3] cDNA,
(3)5EH RT-PCR, hH TaKaRa 20} 5 ik 7 &
BCil 10l RERifA %, R H] ABI Step one %6 E &
PCR 1%, LL GAPDH AN 2, RT-PCR W 1K % .
SYBR 5 pl, B FHEGI#4 0. 15 11, ROX 0. 2 pl,
cDNA 0.8 pl, IALZEK 3.7 pul #b 2 SR B FL Ky
10 pl BEAFEA 3 AN AL, Notchl B L FilE51#)
Sk 5'-CAG ACA GGC AGG TGG GGT CGT
GGT A-3"H15-GCG ACA ACG CCT ACC TCT G-
3" VCAM-1 W) I FUE5I 94 514 . 5'-CAT CCA
CAA AGC TGC AAG AA-3"F1 5'-CCT GGA TTC
CCT TTT CCA GT-3'; MCP-1 B & F i 519143 51
M 5'-CTC ATA GCA GCC ACC TTC ATT C-3'F1
5-CAA GTC TTC GGA GTT TGG GTT T-3';
GAPDH 1 5144 518 5'-CCA TCA CCA
TCT TCC AGG AGC AGC GAG-3' fI 5'-CAC
AGT CTT CTG GGT GGC AGT GAT-3', 7£ ABI
Step one LA} Y6 E B PCR X E¥ 1, & W &4
H:50°C FAEPE 2 min, 95°C 28 10 min, SR 5 95°C
AP 15 $.60°C 1 min iR K ZEA, 3L 40~50 MEH,
60 0 FE A By >R B2 2 O0AF 5, I 30 i 4 A it 2k e e
A7) R S 132 BOUE 28 B {E (threshold cycle,
Ct. mRNA F X} KKK Ce gk 275k
TR AT R R AS YIRS A5 A I H (B4R S I B R
I 235 K,



e 142 -

W TRE RS 20124E 2 H LB 33 %

1.2. 5 Western blotting # /M Notchl # & B %
ko RGN . 2 PBS BEUR 3 UK, FH T 2 A v 24 i
ML) . F 4°C, 10 000X g B> 10 min, /LI L
W, ) BCA SEBEAT R A E i, B 20 pg BB
S/ UKGE A SR TR 2 X SDS BRI AL ZE vl &b
i P, Ik B R R A R 2 R R
LM C PVDE) B F ., 5% BARA- W =M 2 h )5,
IA—Hi, 4CHEHF 1 h; TBST ¥EME 15 min; A
BRI ALY AR I —hT, EWEFE 1 h; TBST
YERE 15 min, #KJ5 Fl Western blotting ¢ Y6 I i
R k7N, Bn T XL, Be R iTERg
SR, DAXTRRALVE S N 2 I8, FH 45 Ak 38 4 ) 1T FROIK
JEE A 5 6 B AR L L BT A5 0 A S (AR SR 1T o T
1.2.6 ELISA #&ll k% & VCAM-1 A1 MCP-1 %
B BRAERGAR & UL T,

1.3 %itsa® KA SPSS 12. 0 ik, A

SPATE A 3 WORIE TR £y KRR 2
ZHGEORHE] EL BT T5 22 70 B K 3 7K HE (a0 2 0. 05,

2 8 B

2.1 oxLDL ¥ #& THP1 # 4 £ 4k % Jo 49 4
A THPL &R T AR B A% 4 M 1 0l 28 B bk
SRRV A AR BN, LERIE N L B AR
JE . PMA HI B 48 h J5 4 ff H A2 i IR 2 5% Sy i B R
BIEEE L ERIE BT S0 O 2 L 40 j &
WK LERW THPL B C H L M E A, ox-LDL
AEFR S L Sh A WS A0 MY 25 A8 Ak L & B0 40 A 1A B 0%
b NI TR RS N 0 sl e A I D I NI ==+
ox-LDL AL ¥ 48 h J5 . I B R LR R TE B A2 L iy
Y L], & B 50 mg/ L VR AR F B (81 2) &5 4
R G4 A 78 A L 451 1 T 6 BR4H (P <0. 05)

1 ox-LDL %5 THP1 Hifa m# RERS S U
Fig 1 Ox-LDL induced THP1 cell differentiation into dendritic like cells

THP1 macrophages were co-incubated with ox-LLDL of different concentrations for 48 h; the cell volume increased gradually and the cytoplasm

processus became more dendritic cell like under phase contrast microscope. A: 0 mg/L; B: 25 mg/L; C: 50 mg/L; D: 100 mg/L. Original ma-

grification; X200
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B 2 A[ERE ox-LDL 338 THP1 [6#f 5K AR FE K
Fig 2 Different concentrations of ox-LDL promoted
transformation of THP1 into dendritic cells
Dendritic cell proportion was the highest when the concentration of ox-

LDL was 50 mg/L. * P<C0. 05 vs control group (0 mg/L); n=10, x+s

2.2 ox-LDL ¥ 3% E % %9 if. Notchl £ ik
2.2.1 ox-LDL ¥ %% E " % 8 Notchl mRNA # %

ik Real-time PCR £/ ; 5% B8 CR Jin 4T 4] 350 %0 40
AHLG, A ox-LDL J&, E W& 41 8 Notchl mRNA
(P<C0.05) ik L F, A8 7E ox-LDL ¥ B 2k
50 mg/LAf TSI (& 3).,
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Control 25 50 100

ox-LDL Ps/(mg-L™")
Bl 3 A EiRE ox-LDL X THP1 Notchl mRNA 33X i 1
Fig 3 Different concentrations of ox-LDL enhanced

expression of Notchl mRNA in THP1 macrophages
* P<C0. 05 vs control group; n=3, +s
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2.2.2 oxLDL ¥ % E " 4 & Notchl & & %k #
5 Real-time PCR # il 45 2 A4 — 3. 5 THP1 &
T4 300 3% 41 M HEL A ox-LDL J& . THP1 41 i
Notchl % 1 # ik E T (P<C0. 05), B R RL R 7F ox-
LDL ¥ K 50 mg/L i F T 8 (& 1),

— Notchl

1 2 3 4

Bl 4 AE#E ox-LDL Xf THP1 Notchl E A REK I
Fig 4 Different concentrations of ox-LDL enhanced
expression of Notchl protein in THP1 macrophages

1. Control; 2: 25 mg/L ox-LDL; 3: 50 mg/L ox-LDL; 4 100 mg/L
ox-LDL

2.3 oxLDL 3% E " @M VCAM-1 MCP-1 & ik
2.3.1 VCAM-1, MCP-1 mRNA # % it  Real-
time PCR 2 BH . 5 2R I AT fa] 50l 33 41 40 L. A ox-
LDL J&,E W40 VCAM-1 5 MCP-1 mRNA # ik
TP ¥ <0, 05) , AP AN 7E ox-LDL ¥ FE Ry 50
mg/L B A BB (& 5),

147 OVCAM-1

12 | mmcp

il

Control

~ &

Relative mRNA expression

S

ox-LDL Ps/(mg-L™")

B 5 7FE#KE ox-LDL Xf THP1 ZH}fl VCAM-1,
MCP-1 mRNA % #5511
Fig 5 Different concentrations of ox-LDL
enhanced expression of VCAM-1 and
MCP-1 mRNA in THP1 macrophages
* P<C0. 05 vs control group; n=3, ¥+

2.3.2 VCAM-1,MCP-1 & AW £ * 5 Real
time PCR A I 25 5 AH — 3, 5 2K AT fu] il B0 AH 1
A ox-LDL J& , EMEA IS VCAM-1 5 MCP-1 &1
KRR EFH(P <20, 05) , BEF 8L 7 ox-LDL
JE8 50 mg/L B b T+ B R (& 6)

303 i

Notch {55 " &Z A T2 MAd kb 2—K+
O3 B 5 2 G R T A W A A0 L 4 A 4

FEAE T A 5 EZAE M . Notch {7 % i #% 1 Notch
Ak (Notch 1~4) Notch AL & CSL DNA 454 &
F1 (CBF1.Suppressor of Hairless, Lagl H-& #8) . H
by B 258 B LA e Noteh 38 35 40 F 4 415", Notch
SARAE T 2000 B 40 0 4 R RS SR AR A 45 25
Fh e 40 i 0l )2 Rk, WESE KB, FE Notch
ZRF W, Notch 1 5 T ik EL 40 19 & & 25 U1 A1
5, Notch 1 79k ELA0 L & & AY 5. 40 B B B o s G 1)
T 50 B 4005 [ 434k, 8 2 598 95 40 R U T 40 i
S RE R o AL D RE 09 & 48 . BEE Notch 1 78
g M kB LR K A DL R e i WA T T B 5T AR
Z i Notchl il AS MM BRI D

*
%
*
50 100

ox-LDL Ps/(mg-L™")
6 AR[ERE ox-LDL X THP1 48 VCAM-1,
MCP-1 EERIZEH# N
Fig 6 Different concentrations of ox-LDL enhanced expression

of VCAM-1 and MCP-1 protein in THP1 macrophages

105 OVCAM-1
90 B MCP-1

75

60
45
30
15

0

Control

Protein expression Ps/(ng-ml™)

* P<C0. 05 vs control group; n=3, r=*s

BAN% - B 240 i B bk o) AE B Ak 1 BT A B BT AR
HWILEZER, TR G 8 O C e
SEAE B Ik B R AL O T LR AU I B, R
W 5% I A A0 85 35 N BRAZ A0 Ak THP 5% 46k Eo g
A M A 7] e B ox-LDL 38, LA WE 2% 410 i 55 1]
Notchl #3548 1k DL K 43 W6 40 i B 19 A8 46, ) 28 38
it ox-LDL I 1k 5% -E W 4 g R %F Notchl ik &
4 A PR 3 WA Y 52 T DAER I X AS K& 5 1 R g
FH. SEE R, Y B g0 2 B 42 2 &R ox-LDL #
HUE 40 M £ Notchl mRNA F£ik M 8 F+ &, ¥+ 5
ox-LDL fE — & i B Py 52 ok B AR 1k L i % A 3 2
ox-LDL H| ¥ i E W 4 ig I Notchl mRNA & ik Bl
WAL TSR A, F w40 M 2 W MCP-1 Al VCAM-1
M E ox-LDL ¥ BE AN W b i 38 m . A< BF 5%
B 45 A R ox-LDL BY S AS 1E H 5 F W 40 i
F#EX Notchl fFEH—EXRER,

WEoE Y R 7R/ BRI Notehl B9 3k,
Al LIS K F-kB (NF-«B) B9 16 1, 1 NF-«B )
WALTI# VCAM-1, MCP-1 2 Bt 43 7 f &1k 4> 7
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SRR S RS LR 2 B AT 25 AS,
NFE-«B A3 4k X5 TR 5 4Rk 48 il (DC) /Y Bl 2t & #5
FHREEAY, ALK P ox-LDL i 1k i F 1 20
JHEL iy A 2R 20 B 2 Ak A LE B B B ox-1LDL ¥ B R I
FEIN TG 380, I Notehl ] 42 iF B 28 £F 40 i 1 43
k. Sk R A Y & A kR 3 B R A 22 0 e
T2 5, Hrp MCP-1 il VCAM-1 #3A 0 75 3l ks
AR Ak g v i 26 R R AR L AR OE
TEIE ox-LDL H3 %t Notchl 5k f [7] b, 430 1
290 L 9 o 3 Jok oG R B Ak A OG 41 R 1Y
Oy WA L, 45 SIE 52 ox-LDL Hil 38 AT 3 55 1 w40 Mg
MCP-1 f1 VCAM-1 43, Notchl X NF-«B i& 1%
O S AW 5 FE 4 L 53 Ak 50 AT B g Ry . MCP-1 il
VCAM-1 ZE/PH5E A Notehl N iiF# A+, 1 1% 4
ML FAE AS PIER R E RS, FiR LI 4
R ox-LDL Bl kil AL 68 1k 19 178 1 2 403 0 &
i Notchl 459, Notchl Al fgi@ iF % § ox- LDL {55
5, 55 g A i v At B A7 A T 3 R 32 AR L AUk
RIS B2 R 28 1 324K (Fe-yR 45 W[ VR HITE 5l bk ok #
B AP T R HEAE

{H Notch {55 5% 538 J 19 55 S 72 T HA S 4010
Sz R AR BAE S R B RS R F
i 2 5, A) 4 B URCAR O Al R i AR S Y TR A4
Notch {557 AS HA] B8 191 FH 58 55 J2 AU AR o B
20 VB0 T R T AR AR TN 2 5 R M R i AR L 1B
JEMST AR ox-LDL 21K ox-LDL 45 & 2 5 I
Jo A L B8R 5 At A R ) Az I v R A2 AR
TLR4.TLR2 81, U [/ 2 5 5 02 A W M B W5 2
LS AT B — D ISR E . SR THPL 41 i
AR IR N B A, 5 DR AR B A B 4 i A
Xt ox-LDL Fl 38 SO N 057 05 45 7 T8 T REAE7E —
SEZE R, 1 T A A R A0 i 8 3% B AR A 52 56 m L
o2 2

d

o

4 FzER
JIT A AR P AR SO 8 BAT AT R 45 0P 5
[Z % x #k]
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