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[ ABSTRACT] Aim To investigate the effects of C-reactive protein ( CRP) on expression of matrix metalloproteinase 2

(MMP-2) in human umbilical vein endothelial cells (hUVEC) and the influence of CRP on matrix remodeling in atherogenesis and
plaque rapture. Methods hUVEC were cultured in vitro and intervented by different concentrations of recombination human

The MMP-2 mRNA was determined by reverse transcriptiorr polymerase chain reaction ( RT-PCR) and
MMP-2 protein was measured by Western blot. Results
of MMP-2 was significantly increased in 20 mg/L and 100 mg/L. CRP groups ( P< 0.03),
Conclusions CRP can enhance the expression of MMP-2 in hUVEC and

CRP and provastatin.
In comparison with the control, the expression of mRNA and protein
and this up regulation of the expression
of MMP-2 could be inhibited in provastatin group.

may cause advanced inflammation in athelosclerosis plaques. It may provide an explanation for the phenomenon that patients who

have high concentration of CRP are prone to have atherosclerotic lesions and plaque rapture.
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A TERREF AL B EH £ ILF® 25
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0. 14 mol/T..KCl 4 mol/L.\ Glucose 11 mmol/L..Hepes 15
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94°C2 min /&, DL 94 CH K 30s 55 CHE K 30s
72°CHE 60 s, 38 30 N1EIF, B J5 72CHE A 7
min. FHIE 1% 378 ¥ % IR AT B8 B HL ok, AT AR B
KEHEF R G, B ENEE TR, #TR
B ER M. LARE—F & # Bacin 55 E R
A BEAwmKEEN 1, ThASHRAMLR
(R
1.5 SitEaHh

R SPSS10. 0 # 4T G it Bk M. MIEA &
*s £OR, RAFZEHMNSNK EF A LK. WL P<
0.05  ZR A HITFEN.

2 &R

2.1 ABHERBKAR AR EE

5B AHZ BAEE T, 2HAMINARES], ok
Peog, ZAE(E 1) o e 4 230k 2% G 6 41 a4 4%
BRAF B, AE B % A0 I A7 AR N B AR R 1 v
K Hi)s, 9 R 4nfu B 2)
2.2 NEY C RMEBX ARES:KMA R MHE R
SREQMN 2 ZEAREMNEN

FEALT 72 kDa AL AT W — S5 IR L% T, X Ny T
JiEE A MMP-2 (& 3). AN E 4 CRP 5 mg/L. 4.
20 mg/L4L K 100 mg/L 41 MMP-2 5 [ £ 7 [ 4 6} 2%
JEEABLIZR T 38 vy, 2 AR B AR T A A At VT T 2L AH
X K A W 5% T CRP 20 mg/L 4H( P< 0.05; % 1) .
2.3 ANEY C RNEBX ARES:KMA R MHE R
B EBEE 2 mRNA FTIERIEN

RNA #£ 85 1 Ageo/ Ao THI KT 1. 8, $eonAE 0



CN 43-1262/ R H [E ) fkhE b 24 £ 2007 25 15 B2 5 3 367

a5, RNA G B R, JF BB B i 6 875 4.
baE N E 24 CRP TR & 1938 1, MMP-2 mRNA )
RIE ARG N, RIRFERHEME, T Ay T AT LA
REEIXFER (X 1 /ME 4) .

1. BIEMREEMBE T ARFRSERARKEBRES kA x
100, 424 x 400.
i . »
w59 T
"l 4'. .’i
o .
' e e
4 . .
3 g @
e
o
o :.
B 2. ANBFEEBkAEAR vV @EFEE (x400)
Marker 1 ” 3 4 5 '
172kDa

[ 3. Western blot #MEFRESBEQEB 2 EAMNKRIA 1
RE AR, 2~ 4 73%)8 5 mg/L20 mg/L #1100 mg/L thCRP #41, 5
A thCRP+ AR ARYT 2H .

x1. AEHCRNEBRZERMT TG ARERKARA
MEREBREBS 2 HAM mRNA RIXHHEN REE

gy 4l Gig=| mRNA

73 [ 6t B 1 1

thCRP 5 mg/L. 1.28 %0. 16 1.36 *0. 18°
20 mg/L 1. 65 *0. 19° 2.13%0.27"
100 mg/L. 3.37%0. 32 4.07%0.31

thCRP+ & A yT 41 1.14 *0. 12 1.21 *o0. 14

aj P< 0.05 bA P<0.01, 5FHAXMALLE; ¢ N P<0.05 5
ANEH C RMEH 20 mg/lL ALK,

Marker 1

ra
-

N
v

B-actin(621bp)

MMP-2(447bp)

4. PHFIBSBERNKNERSBEEEEE 2 mRNA B
RIE U NTEARA, 24 45009 5 mg/L.20 mg/L Fl 100 mg/L.
thCRP 4, 54 thCRP+ HARARIT 4.

3 i

FENI) As DEHCRE I 2 2 e dhoh, RIA K&
f CRP Jifl. 1985 4F Vlaicu 25" A 3 B ik 3 ke
Tk 9 BSR4 X CRP 43 F, B IRIUEBA CRP 7E As 7
A AEAE; 1998 4E Torzewski 2517 5 B2 B AR
BIBKHEAE PR CRP |2 0 i, W T K2 B E W
Y HYR VR 40 I 2 CRP e PH %, JE 4 CRP.CSbr
9 P WLAH B Ui AR T N IR 2. 1999 4F Zhang
S8 1 PR %R B R CRP 7R N 28 1E % R 31 ik b
TCUTAR, TE3G JE 1 Py I R 5 BB e i e R, B A
BEHR /NI 0, CRP LARIE £, CRP YRR (1) 58 5 B
B 5 MR BUTAR B A0 5%, 48 1 4 R IR i %) DX 3RS al
FEIRBUBEHRIA 1 %%, CRP Gy [ o7 stk 1T & 25 e o
MIBEEAZ 0> CRP 4% [ N i 3. Burke 251 I SC
7 As BEBLI AR % O S EWE 4R AR A i 9 A K
& CRP MU, IF H it — B iF s B3 1 iE CRP /K
5 AR Bk Y T £ 4E E SR 2 18] A7 7R A O
$E/~ CRP AT BB AT 8 o X L8 % WL IE 8 % B
CRP 1E As AN AL 1E N 58 PEbR EDAFLE, TEEL
As HTH V] REE BIESURE

Pasceri 25" ¥ CRP 5 hUVEC B8\ 7&K 3 ik A
B A i — AR AE N ML 0 A, A T 440 L TR B



368

ISSN 1007-3949 Chin J Arterioscler, Vol 15, No 5

1 RIAH N 10 £, MRS 1 & EFiGHER
1A B 2 38 b, 17 G o 4 B AR B 1 R
2 9k C 2 i T e AH OGP I 32 24K, AE B4
JH-5 P R R B 9 ) I A BE F% B 1 o R i O S AR
o B4, BHW5EH, CRP & W2 it Sz 4 i kath
BEE 1B, TS 5 A% 20 BT A 2 44 A £ Kl B
PR R RN, T RRAR A A —E A R E B R IS K&
HAE W T AT A B A A R T e AR
BRI 7, 38 DX 25 B AR B A N, [RII o He 480
TR As R RORERT "™ .

EF4EREAR (MMP) £ —5LL Zn™ NEHD)
K7 & A B R, 7Rk T BRI LR, &
5 5 72 01 2 1) B AR R B S S N PR T B
AR I BRE S . MMP B R — 2805, B BCh A
BIEVER) MMP, [% fif 21 45 18 o 48 i A0 35 53 1 o7, £
YRR, PR R 5 TR N R4
FRRAS N RIE— K B MMP, £ 52 21| J) ¥ el ik
THEMEERE FHERBE SR EG R, &
HMEEFRIIN R — B S ON A AR R, RIRIA A
&% MMP-1.MMP-2.MMP-3 .MMP-9 Fl MMP- 14, {H 3
5 MMP-7 fl MMP-13. #IEZM T, B ARTEE K
R VEGHBRIZ TE AN 5 A B R R AR, RIS N
FeZH B kG Y, A BB S MMP [R5, KRZHEN
T, MMP (#7748 J AR AE 9 4 48 IR 3 2 |/iT, i MMP
TG T B R R P B 4 S I P A B A T, S R
AR NG, (R 28 A A i MMP ) 32 227
gty

AT LE R K, CRP 1] £ & H 7K F & mRNA
KR _E I hUVEC 3Rk MMP-2, & B CRP (1) B #%
BAREAE AT BE A As T IR B AE LI 2 —
M, R B 5, 2k & % Fh R R 3 80
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L..20 mg/L % 100 mg/L, =Ry FE, KIS e 0o B 3
PP B IILE CRP ZK~FAETF, 45 R R ILAE X = /MK
JKF b, WUVEC %15 MMP-2 4% Uk 386 50, 5 9 B 4R i
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CRP %} hUVEC ik MMP-2 G (¢, 7] feitt—2
SER AR E, BRmR. H2, HAHMIERL
il K A5 5 08 2% S T T T e AR — P AL

[ &EXH#)

[1] Ross R.  Atherosclerosis an inflammation disease [ J] . N Engl ] Med,
1999, 340 (2): 115126.

[2] Lorenzi M, Cadliero E, Markey B, Henriksen T, Witztum JL., SampietroT. In-

teraction of human endothelial cells with elevated glucose concentrations and native

and glycosulated low density lipoproteins [ J]. Diabetoligia, 1984, 26 (3):
218222,

[3] FELd, BRIRA, Sk, KR4 ABFERIK A B A0H R SR Es 97 %
RSN . aRBEEHKFFIR, 2000, 26 (1): 26-28.

[4] Jaffe EA, Hoyer LW, Nachman RL.  Synthesis of antihemophilic factor antigen
by cultured human endothelial cells [J].  J Clin Iwest, 1973, 52 (11): 2
5T 764.

[51 BiEd, W75, HRE, Fud, FRE S SO0 S g R
SIRECIFO RERIMLIL[T]. P EMBAE, 2002, 24 (1): 101-103.

[6] Vlaicu R, Rus HG, Niculescu F, Cristea A.  Immunoglobulins and complement
components in human aortic atherosclerotic intima [ J].  Atherosclerosis, 1985,
55 (1): 3550.

[7] Torzewski J, Torzewski M, Bowyer DE, Frohlich M, Koenig W, Waltenberger J,
et al.  Crreactive protein frequently colocalizes with the terminal complement
complex in the intima of early atherosclerotic lesions of human coronary arteries
[J].  Arterioscler Thromb Vasc Biol, 1998, 18 (9): 1 386-392.

[8] Zhang YX, CLff W], Schoefl GI, Higgins G.  Coronary Crreactive protein dis-
tribution: its relation to development of atherosclerosis [ J].
1999, 145 (2): 375379.

[9] Burke AP, Tracy RP, Kolodgie ', Malcom GI', Zieske A, Kutys R, et al. El
evated C-reactive protein values and atherosclerosis in sudden coronary death: as-

Circulation, 2002, 105 (17): 2 019

Atherosclerosis

sociation with different pathologies [ J] .
023.

[10] Pasceri V, Willerson JT, Yeh ET. Direct proinflammatory effect of C-reactive
protein on human endothelial cells [ J].  Circulation, 2000, 102 (18): 2 165
168.

[11]  Pasceri V, Cheng JS, Willerson JI', Yeh EI'.  Modulation of C-reactive pro-
teirmediated monocyte chemoattractant proteirr 1 induction in human endothelial
cells by antiatherosclerosis drugs [J].  Circulation, 2001, 103 (21): 2 531-
534.

[12]  Venugopal SK, Devaraj S, Yuhanna I, Shaul P, Jialal I.  Demonstration that
Crreactive protein decreases eNOS expression and bioactivity in human aortic enr
dothelial cells [J].  Circulation, 2002, 106 (12): 1 439-441.

[ 13]  Cheung PY, Sawicki G, Wozniak M, Wang W, Radomski MW, Schulz R.
Matrix metalloproteinase-2 contributes to ischemia reperfusion injury in the heart
[J].  Circldation, 2000, 101 (15): 1 833-839.

[14] b, Rasst. AREZLOSREF A C R I IE &k R
BY[I]. EHEEF, 2004, 27 (4): 234236.

[15] Yasojima K, Schwab C, McGeer EG, McGeer PL.  Generation of C-reactive
protein and complement components in atherosclerotic plaques | J]. Am J
Pathol, 2001, 158 (3): 1 039-051.

[16]  XBSF, BAKSF. FRETE 2 7030 Bk AR AL 20 o B SRR YT 28
YIS T). P ESBRARALAE, 2004, 12 (2): 241-245.

[17] VLA, SRft. C RN U937 MBI £ Jm iR (il 2 (5%
mEL)]. P E SRS E, 2005, 13 (1): 2528,

(cgmiE SCEI





