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Aim To observe the effect of oxidized low density lipoprotein ( oxxLDL) on the expression and activity of

Methods Human monocyte derived macrophages were cultured in vitro and the gene and

protein expressions of MMPs (MMP-2 and MMP-9) were detected by reverse transcription polymerase chain reaction and Western

blot respectively.

LDL could stimulate the gene expression of MMP-2 and MMP-9 in comparison with the same concentrations of LDL.

MMPs’ activity was detected by Zymography.

Results The results revealed that 10, 20 and 40 g/ L of ox
The expres-

sions of MMP-2 protein and MMP-9 protein were higher in ox- LDL groups than in LDL groups. The activity of MMP-2 and MMP-

9 was also significantly higher in different concentrations of ox-LDL groups than the same concentrations of LDL groups.

tivity of MMP-2 and MMP-9 was in a dose dependent manner in ox-LDL group.

The ac

Conclusions The results indicate that ox

LDL can obviously increase the expressions and activities of MMP-2 and MMP-9 in human monocyte derived macrophages.  So

ox LDL could enhance the breakdown of matrix in lesions of atherosclerosis which could probably induce vulnerable plaque.

Rupture of the vulnerable plaque is the major cause of acute coronary events.
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mail: wegian @ hotmail. com. TR, B9 EHA, ILEERE T
N, FEEWE T4 W 5T 7 [ Bl Kk RE A AL | O 05 SR REE 7T . 155
25 A, 1954 E VA, BTN, S, BIWE S B BF AU s O O R
FERABF A

) K R A A TR B 2T 245 M8 TS 2 R 470 453475 9 R A A1
SRAEDESR A E 1L T PR T BN A 2 — . T
%% £ A5 25 M ((oxidized low density lipoprotein, ox-LDL)
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(MMP-2 Fil MMP-9) 2215 4 B 8600, LLHIER B ox-
LDL 5 30 B T8 L B He s Mk 1 9 2R

1 #MR5REE
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AN o 7 A N - V- N e
AT 75 B H S A # BcRT 8 i, K2 AL Ficoll 3k B 40 AR
DB WA Percoll REMELBAFABE L. 2B R
B M, K4 R F T4 10% 6 4 fi& ¥ RPMI
1640 Ao BERBEHAITCHETEREF6d. B%
% B JR E "% 4 A ( human monocytederived
macrophages, HMDM) Ji f 5 £ 89 % ¢ & 4710 #9 CD14
WA ERAARERERGERAATRIE.
BERE6ARE, B4 0.5%F IEEE G WL ILE
EaEk FREMATRKRENKEERE G (low
density lipoprotein, LDL) 7 ox-LDL( #] % 102040 mg/
L), ¥ 5% 24 h, W & 5 5% 0 B - 75 9k A2 HMDM .
1.2 #ApEiEs EERhREANE

R R 45 IR P vk W A MR A VR R B
& B4 E(g/L). & & # Boehringer Mannheim
TP-kit, (X2 4 B 32 7150.717 & 31 454 1.
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S04 12H,0 4 SRk H LK E 4 5 Pol/ L, E T 37°C
EEABHANFESEEN24h FEA. oxLDL &H/K
S R B 2B R L4 R, BF ox- LDL A i A2
FHE YR _BEEkKT. & 100 W oxLDL
AR 1% B B Z 8 0.5 mL 1 25% = A BB
0.5 mL, 8447 95 CIE & 45 min J7% #1, 1 000 g
# 0 30 min, Al & 5h 4 ot ot B 3t 4 532 nm K K AL
EHERHKE. REFEHEAR: H B S E(mmol/L)
= (MEERXE- MWEZFEERAE)/(FREER
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B, B S mL LDL #8 % F % 2> nmol 7 Z B,
1.4 R RNA #HRS5¥EERESIER K

% 10" A~ HMDM /| 1 mL TRIZOL RNA % #2 /%
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F= UVI SN EE R ik R R 50) TR FH ROt

514 7 5

AMMP-2 EZHFBRG| M § WK E N 385
bp; B & X F 7|5 #1: 5 gagtactgcaagttceectt 37 (644~
663 bp) , R B X F 7|5 4: 5’ tgtigeccaggaaagtgaag 3° (1
009~ 1028 bp) « A MMP-9 E&HFET| 4. ¥ 48 =47
KE 4 401 bp; H & X F 7 5l #: 5 aatctcace
gacaggcaget 37 (131~ 150 bp), R B X F 75| 4: 5
ccaaactggatgacgatgte 3’ (512~ 531 bp) « A Bz & &
ERERIY: TR E AR 195 bp; HEXFF
B4 5 atcgigegtgacattaagg 3’ (632~ 650 bp) , X & X F
F| 5147 5 acaggactccatgeccagg 37 (808~ 826 bp) o
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RERRAEE BEEFAEANIICHRFT LA
Coomassie Blue R-250 %+ &, fii & /& 9 it &, BEAE, 2 &
BEEE BRATHENE, TREAT. FR=K
HEEmE— R EFERRAEANSR, U
Ve R 447 5 B E AR B9 AR RO MMPs VE 1 .
1.7 St oinatiE
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nmol/ mg LDL( P< 0. 05) -
2.2 MBEESFEFRPEREANSENE

K FH A4 R b 3200 58 A0 s 77 BIE R (58 7
R)IMEBEEASE (L) . B ¥TTE0H, 5t
FRAH R 5 b PR TR 4 3 77 EIR P e A B
BREFEUEERMATLESR, P=0.377, P> 0.05),
FHEBRERZAGEASEHRLEEEZER (M)t
B T2 5, n= 4, P=0.7871, P> 0.05) .
2.3 SUEIFREEREEAN ARZARIFEER
MpEREEERI 2 MERELEEHE 9 mRNA
MEARIEHFNT

52 xR BB, AN [EWR FE LDL (104 2040
mg/L) 2 MMP-2 mRNA ik 76 B & % 7 A R B
ox-LDL( 102040 mg/ L) 21 MMP-2 mRNA [1) 3% | .
e T EON IR AN AR S B2 LDL 4H.( %K 1, Table 1;
1, Figure 1) »

x1. SUBIEREEREEN ALRAREREREERLE
2 mRNA RIE K00
Table 1. Effect of ox LDL on the expression of matrix metallo-

proteinase 2 mRNA in human monocyte derived macrophages

0 10 mg/L 20 mg/ L 40 mg/ L

LDL 0.79%0.11 0.79%+0.08 0.78%0.10 0.80%0. 12

ocLDL  0.79%0.11 0.8720.08" 0.87£0.06® 0.9020. 08"

a: P< 0.05, n= 4, 5 AXNMBALLE; b: P< 0.05, n= 4, 5HAMIK
J¥ LDL 41 E0 % . LDL: K% & 5 22 [ (low density lipoprotein) ; ox-LDL: %4
A AB A1 % 5 RE 25 [ ((oxidized low density lipoprotein) o

AN A ¥R FE ox-LDL( 10+ 20+ 40 mg/L) #1 MMP-9
mRNA f3RIE B B & T 2 X B4, 540 RO B
LDL( 10+ 20~ 40 mg/ L) £H bk 5% th B &2 38 & (3R 2,
Table2; & 2, Figure 2), 1} LDL 20 5 %5 [ % M8 40 L %
TER

x2 SUBIHREEREENALRHEBREREEERL
9 mRNA FRi&HY 20
Table 2. Effect of ox LDL on the expression of matrix metallo-

proteinase 9 mRNA in human monocyte derived macrophages

0 10 mg/ 1. 20 mg/ L 40 mg/ L

LbL 0.80%0.07 0.82%0.10 0.80%0.08 0.83%0.08

ocLDL  0.80%0.07 0.8520.02* 0.93%0.03® 0.9320.01%

a:P< 0.05, n= 4, 5O HEALLE: b: P<0.05, n= 4, 5HFK
¥ LDL 41k . LDL: [R&EFEAsE A (low density lipoprotein) ; ox-LDL:
A AR 2 FE IR & A (oxidized low density lipoprotein)

I SEHEHRZEEREANARZHEBERESEEAMH
2 mRNA ik B 20 PKIE 1 AR Pk IE 2~ 4 9 LDL( 10
2040 mg/ L) ; #KiE 5~ 7 N ox LDL( 10.20.40 mg/L) (n= 4) . 385 bp N
MMP-2, 195 bp N B s & A .

Figure 1. Effect of ox LDL on the expression of matrix metallo-

proteinase 2 mRNA in human monocyte derived macrophages

2. SR EEREAN ARZHARERSEEQLS
9 mRNA FTiXHIE N VK3 19X HE AL bk 2~ 4 9 LDL( 10-
2040 mg/L) ; ¥k3E 5~ 7 A ox LDL( 10.20-40 mg/L) ( n= 4) » 401 bp N
MMP-9, 195 bp N B s & A .

Figure 2. Effect of ox LDL on the expression of matrix metallo-

proteinase 9 mRNA in human monocyte derived macrophages

Western blot 25 H EN 45 32 B, AN EIWEE ox-
LDL(10.20.40 mg/L) f HMDM MMP-2.MMP-9 &
F IR R EZ R B S w5 0 FE 2RO RR B9 LDL( 104204
40 mg/ L) H( Bl 3, Figure 3; & 4, Figure 4) , LDL H 5
FAMNBHERTER.

2.4 SFHEGEREEREBAX ABZMEMIEERE
MEREBRERM2MEREBERRE I FMEN
=AU

ANFE)H B LDL( 10420+ 40 mg/ L) A1 5% If 4H 22 [a]
HMDM MMP-2 £ MMP-9 7% P35 76 & 38 14 22 7 AN
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[A] ¥ FZ ox-LDL ( 10+ 20+ 40 mg/L) HMDM MMP-2 FiI
MMP-9 v P4 $57 B &2 sy 5% B 4EL R0 AR 2 75 &= LDL 44,
HLFH 77 238 0w 34 & ( 3R 3, Table 3; B 5, Figure 5)

»

1 2 3 4 9 6

K1 e e S — - —

3. AEINREEREEAN ARZAREREEERE
2 EHFIENFE VKIE 1 A% R AL K38 2~ 4 4 LDL( 10204
40 mg/ L) ; ¥k1& 5~ 7 4 oxLDL( 10~20-40 mg/L) (n= 4) . 72 kDa N
MMP-2.

Figure 3. Effect of ox LDL on the production of matrix metallo-

proteinase 2 protein in human monocyte derived macrophages

. n e s e - G

4. SEHEGHRZEEREAN ARZHEBERESEEAMH
9 ERFTIEHF M Pkl 1 Jyxt B4 Bk 2~ 4 J9 LDL( 10,204
40 mg/ L) ; ¥KIE 5~ 7 N oxLDL(10.20.40 mg/L) (n= 4) . 92 kDa Ny
MMP-9,

Figure 4. Effect of ox LDL on the production of matrix metallo-

proteinase- 9 protein in human monocyte derived macrophages

x3 SUBRITREEEEENARRARERERERS
2HEREREAR 9 EMENTM

Table 3. Effects of ox LDL on the activity of matrix metallopro-
teinase-2 and matrix metalloproteinase 9 in human monocyte- de-

rived macrophages

MMP-2 MMP-9

RE

LDL ox-LDL LDL ox-LDL

0 76.9613.58 76.96+3.58  74.6119.08 74.61%9.08

10 mg/L. 74.57£2.93 81.39%6.05% 73.9119.73 81.13 9. 522
20 mg/L. 77.74 8. 14 92.86 £6.44™ 72.08 8. 14 89.34 £13.73™

40 mg/L. 75.48£3.90 105.58 +8.88" 75.13£8.26 101.31 %11, 12

a: P<0.05, n=4, 5 AMFBALRK; b: P<0.05, n=4, SHN
WY LDL 41t % .

3 g
S 3R T IR B Bk ok MR AL BEER A 4 SN R E
W 40 L 552 25 T 0L 5T i LA R e 20>, g I K T 6K,

5. SRR EEREAN ARRHEREREEEAE
2HEREEEREI FEHNTMN VKB C ANS R, JkiE 1
NN KB 2~ 4 4 LDL( 10,2040 mg/ L) ; ¥k 5~ 7 N oxLDL
(10.20.40 mg/L) ( n= 4) « 92 kDa & MMP-9; 72 kDa & MMP-2.

Figure 5. Effects of ox LDL on the activity of matrix metallopro-
teinase-2 and matrix metalloproteinase 9 in human monocyte- de-

rived macrophages

F H. o TSR P 48 A A 32 S5 2 g 1 o T 5 Bl 2D B
FELTAE MR R0, £ MR BN ER KA T, BH KA
SRARREAL DI R, JF R AR T A&, 3 e IR 3 ik
fiE 2 E R R, IO 0 R AR SR ULRE
B TR E B O B B B AL S Ak AR B ik A
(g 5 5 I, A et 0 B0 BRI R BRI
DAY b 4 o] 26 A 80 ok sk e B AL BRE B 600 2 43 1k, By 1k 5l
Jik kA RE AL BB R 51 A ) S IR B IR F A R
Az, & 20 B K ok R B A A e 40 95 BT VR BT AT ) X —
BT 1A o

ETER M, B A0 200 0 0 328 Jot i i O I 26 T 22
HEiEREOR, X2 -RXEFNeREAMNE, OF
AL RA, T EH IR EE(MMP-1, MMP-8) | B Ji; i
( gelatinase, MMP-2, MMP-9) A1 3% Ji & J& fig
(stomelysins, MMP-3) 4, ‘€A1 LABE J5 % 2 B 2 Fl 4
JfLE AN 73 V4, Gm B A B LA P UL 4 P o
P B 20 PR A N L BT AR A 0 5, — BB IOE, AT
R A2 L S T B 2 B A S LR R
VRPN R H 23 4 8 B 1 B30 51 4 (tissue inhibitor
of metalloproteinases, TIMP) , = %2 TIMP-1.TIMP-2 F/I
TIMP-3 = F % 2 o 76 3 Jik 305 £ 18 10 3 Je J= 3,
MMPs 3= ZER Y5 T 300 F 50 40 AR 4i . i
FRA W TURIL, FENBIBKEFEREAL P ER 75 5 % A
B AIERAL( JCH R PEHR FAN G B AZ AL) , MMP- 1.
MMP-2, MMP-9 FI MMP-3 %5 P4 56 8 &, i TIMP-1
AN TIMP-2 8533898 /0; 2l K o A B AL PR SR P ¥F 22 42
Vil e o an A AR R Mg B 1 A 4 B A A A
TINEAMEN R 1 BN R 2 R IRIE A T B
P RSCET A 40 AR A TR 7 L AROE AR R L R A
KR T2 AT 5 G MMPs & 1 b 18 i 203 1, 1 40
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il TIMPs ()33, AT A5 75 2 Jok 55 A5 B 44 B Bk ) 45
PN, 75 kAR

AR B2 I 22 B 7 30 ok o4 A Al A B B 9
BHRERLE, WTLLG| iz 40 Bk B g 40 IR
TRAN MY AN 20 B3 14 7= 2E, FF B ox-LDL A] BLif 5
SRR BE BN IS P R 4 B 3 UL i R 5 W 4
2 P4l B AN AR KR B R, T3 4, E R A Y B
Mg 24 A B3 5 4 o A K 4 B T 15 R A R 1 B
ZapEtE E 1,15 I8 AL B MMPs 55 1) 2 R 3%
k12 ¥ (B H BTG ¢ ox LDL X E W 40 il MMPs %
KRR IEEE D . Xu ZH BT K B, ox- LDL A 3840
HMDM MMP-9 ()4 H R IA H R HE . RIFFK
I ox-LDL 7] 5 5 A B W 41 fls MMP-2 #1 MMP-9 mR-
NA FlEg H ik, FF H ] B & 3 58 HMDM MMP-2 Al
MMP-9 B & fiE i, X 5 Xu S0 7038 & LLRTIE 7T
RIL ox-LDL J2& 41 B8 Th GE FH 2 DR 304 19 3 2 5 [
TR —3 51 $RR ox-LDL J8 it 3 5% MMPs 75 1,
Rk B0 Jok S A il Ak B i )R 50 48 PR b 5 5T R 43 1) B
fift, T Be B N3N Bk o8 AL AR AL BE SR 1) 2 5k, (A R AR
SRR 20 Rk A, DRI R L4 5 MMPs 3 5 1)
B AN 2 SE SR T
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