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Effects of oxidized low density lipoprotein ox-LDL on collagen synthesis and degra-

dation in cultured cardiac fibroblasts
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tal Southern Medical University Guangzhou 510282 China

Abstract Objective To investigate the effects of oxidized low density lipoprotein  ox-LDL on collagen
synthesis and degradation in cultured cardiac fibroblast of neonatal SD rat. Methods Cardiac fibroblast of neo-
natal SD rat was primarily cultured and treated with ox-LDL 10 20 50 and 100 pg/ml for 24 h. DNA syn-
thesis was measured by *H-TdR incorporation and collagen synthesis was measured by *H-Proline incorporation.
Matrix metalloproteinase MMPs activity was measured by gelatinase zymography. Protein levels of MMP-2
and MMP-9 were measured by Western blot. MMP-2 and MMP-9 mRNA expressions were detected by RT-PCR.
Results  After 24-hour treatment with ox-LDL.  DNA synthesis was increased in a collagen decreased way and
the collagen synthesis was significantly decreased at the same time. It also showed ox-LDL significantly in-
creased MMPs activities but had no difference between different concentration groups. The protein contents of
MMP-2 and MMP-9 in condition media were significantly increased after treated with ox-LDL and the effect of
100 pg/ml was the most obvious. The mRNA expressions of MMP-2 and MMP-9 were also significantly in-
creased by 50 wg/ml and 100 pg/ml ox-LDL. Conclusion ox-LDL decreases collagen synthesis and increases
collagen degradation. It may be involved in the process of post-myocardial infarction ventricle remodeling.
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cardial fibroblasts CFs 1.3.5 *H-Pro 1.3.4
CFs 16 h *H-Pro 3.7 x 10’ Bq/ml C
50 pe/ml 4h
1 1 ml/ cpm
1.3.6 MMP-2 MMP-9 1 x10%/ml
1.1 6 24 h
DMEM Gibco 40 pl
\ , \ 0.25% , Sigma Bradford 10 Wl 2x
- M-Pro T H-TdR 10 pl 13 1 55C 5 min 8%
MIMP-2- MMP-9 GAPDH 1 mg/ml 2.5% Triton X-100 4 C
Santa Cruz AMV TaKaRa 50 mmol/1, Tris-HCI pH =
MMP-2 MMP-9 GAPDH

MMP-2 5'-GTCCTGACCAAGGATATAGCC-

3’ 5'-AGACCCAGTACTCATTCCCTG-3" MMP-9
5'-CCACCGAGCTATCCACTCAT-3' 5'-GTCCG-
GTTTCAGCATGTTTT-3' GAPDH 5" -AAGGTCATC-
CCAGAGCTGAA- 3’ 5" -ATGTAGGCCATGAGGTC-

CAC- 3’ 465 159 338 bp
CO, Heraeus
Olympus PCR Caulte
Beckman
1.2
1~3 SD 16 6 10
13.45+2.19 ¢ 2005 A60
1.3
1.3.1 CFs 1~3d SD
5 min 1 8
10% DMEM 5% CO, 37 C 95%
1.5 h 2d 1
2~3
2~4
1.3.2 LDL
LDL *
1 mg/ml CuSO, 50 pmol/L 37 °C
24 h Cu** 1% Bradford
TBA LDL  ox-LDL
MDA 4 C
1.3.3 24 h 0.4%
24 h
ox-LDL 10 20 50 100 pg/ml
1.3.4 *H-TdR DNA 1 x10° ml™'
96 200 wl
6 16 h *H-TdR 1. 48 x 10°Bg/ml
C 50 wg/ml 4 h 10%
5 min 0.3 mol/.  NaOH 30 min
0.5 ml/
cpm

7.5 5 mmol/L CaCl, 200 mmol/L NaCl 37 C 24 h

1.3.7 MMP-2 MMP9 1.3.6
owp 2x 10 ul1:1 100 °C
5 min 12%
MMP-2 1:1 000 MMP-9 1:2 000 4°C
1 h ECL MMP-2  MMP9
GAPDH
1.3.8 MMP-2 MMP-9 mRNA 1.3.6
RNA 1 pg RNA ¢DNA GAPDH
1l PCR 94 °C 5 min
94 °C 45 s 1 min MMP-2 GAPDH 55°C MMP-9
56 °C 72 °C 90 s 35 72 C 5 min 1%
MMP-2 MMP-9 GAPDH A
1.4
Xts SPSS 10.0
SNK
2
2.1 ox-LDL  CFs *H-TdR
8 951.97 +523.17 ox-LDL
24 h *H-TdR 10 20 wg/ml
9879.48 £363.20 10 671.98 £579.46 P <
0.05 50 wg/ml
11 745.44 =1 020. 81 100 pg/ml 12 679. 82 =+
695.32 P <0.01
2.2 ox-LDL  CFs *H-Pro
14 305.45 £435.82 ox-LDL
24 h *H-Pro 10 pg/ml
*H-Pro 12 469.29 £480.37 P <0.05
20 pg/ml 12 118.17 =
813.33 50 pg/ml 10 741.56 +430.05 100 pg/ml
9151.00 +323.33 P <0.01
2.3 ox-LDL CFs MMPs
10 20 50 100 pg/ml ox-LDL 24 h
MMP-2 P<0.05
10 pg/ml ox-LDL MMP-9 20 50 100 pg/ml
ox-LDL MMP-9 P <0.05

1 1



1254 30
1 ox-LDL CFs MMPs 3 ox-LDL CFs mRNA
MMP-2 MMP-9 MMP-2 mRNA MMP-9 mRNA
96.15+7.83 87.63 +4.23 0.711 £0.024 0.529 £0.042
ox-LDL wg/ml
10 111.74 £9.05° 91.68 +9.96 ox-LDL  pg/ml

20 114.25 +5.80° 109.75 +4.28% 10 0.718 +0.020 0.551 £0.016
30 116.66 £7. 68" 112.59 £5.01° 20 0.763 +0.013 0.584 +0.011

100 129.10 9. 33* 117.03 8. 89°
50 0.858 +0.029° 0.628 +0.035%

a P<0.05
100 0.945 0. 068 0.645 £0.063%
1 2 3 4 5

«<—MMP-2 72X10°
«<~MMP-9 92x10°

1 2 -5 ox-LDL 10 20 50 100 pg /ml
1 ox-LDL CFs MMPs
2.4 ox-ILDL. CFs MMP-2 MMP9
10 pwg/ml ox-LDL 24 h MMP-2
P<0.05 20 ~100 wg/ml ox-LDL
P <0.01 20 wg/ml 50 pg/ml
100 wg/ml 10 pg/ml ox-LDL
MMP-9 20 pg/ml MMP-9
P<0.05 50 ~100 pg/ml ox-LDL MMP-9
P <0.05 100 pg/ml 50 pg/ml P
<0.05 2 2
2 ox-LDL CFs MMPs
MMP-2 MMP-9
0.604 +0.017 0.575 +0.032
ox-LDL  pg/ml
10 0.703 +0.058* 0.615 £0.043
20 0.790 +0. 047" 0.669 +£0.055*
50 0.853 +0.045% 0.794 £0.042%>
100 0.916 +0.026*" 0.878 £0.0342"

a P<0.05 b P<0.01

1 2 3 4 5
————— < NMP 2
— —— e . <—MMP 9
GAPDH
1 2 -5 ox-LDL 10 20 50 100 pg /ml
2 ox-LDL CFs MMP-2 MMP-9
‘Western blot
2.5 ox-LDL CFs MMP-2 MMP-9 mRNA
10 pg/ml 20 pg/ml ox-LDL 24 h
MMP-2 MMP-9 mRNA P >0.05 50 wg/ml
ox-LDL MMP-2 MMP-9 mRNA P <0.05
100 pg/ml ox-LDL MMP-2 MMP-9 mRNA
MMP-2 P <0.01 3 3
10 20 50 100 pg/ml MMP-9

a P<0.05 b P<0.01

2000 bp—
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500 bp—

200 bp—
100 bp—

—MMP-2 465 bp

2000 bp—
1000 bp—
500 bp—
200 bp—
100 bp—

2000 bp—
7000 B5=
500 bp—
200 bp—

<~MMP-9 159 bp

<~—GAPDH 338 bp

100 bp—
1 DNA 2 3 -6 ox-LDL 10 20
50 100 pg/ml
3 ox-LDL CFs MMPs mRNA
3
AMI
3
ox-LDL
AMI 7d
ox-LDL
AMI 3 ox-LDL
ox-LDL AMI
N ox-LDL
10 pg/ml "H-TdR
*H-Pro ox-LDL CFs
DNA
ox-LDL
AMI
MMPs MMPs
AMI MMPs
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ml MMP-2
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