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Effects of Simvastatin Drug- serum on Expression and Secretion of MMP-9 and TIMP- 1
in U937 Monocyte- derived Macrophages

LIU Jin- lai, ZHU Qiang- feng, HAO Bao- shun
( Department of Cardiology, The Third Affiliated Hospital, SUN Yat- sen University, Guangzhou 510630, China )

Abstract: Objective  To investigate the effects of simvastatin drug- serum on the expression and secretion of
matrix metalloproteinase - 9 and tissue inhibitor of metalloproteinase-1 in U937 monocyte - derived macrophages.
Methods Fifteen New Zealand rabbits were randomized to 3 groups, normal control group (NL, n=5), atherosclerotic
model group (AS, n=5) and simvastatin drug- serum group (SIM, n =5). The rabbit atherosclerotic model was
developed by high cholesterol feeding. Then they were medicated with simvastatin liquor by gavage to prepare
simvastatin drug- serum. U937 monocyte- derived macrophages were incubated with different concentrations (5%,
10%, and 20%) of simvastatin drug- serum for 24 hours. The mRNA expression and protein secretion of MMP- 9 and
TIMP- 1 were detected by RT-PCR and ELISA. Results Compared to same concentration AS group, 5%, 10%,
and 20% SIM group significantly inhibited the expression of MMP -9 mRNA in U937 monocyte - derived
macrophages (P=0.005, 0.041, and 0.013), and the expression difference of TIMP- 1 mRNA were not significant (all
P >0.05). Compared to same concentration AS group, 10% and 20% SIM group not only significantly inhibited the
secretion of MMP-9 in U937 monocyte- derived macrophages (P=0.009 and 0.001), but also significantly increased
the secretion of TIMP-1 ( P = 0.017 and 0.001) . Conclusion Simvastatin inhibits the expression and secretion of
MMP- 9 and enhances the secretion of TIMP- 1.
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Fig.1 Effects of different concentration drug—serum of
2 simvastatin on the expression of MMP-9 mRNA in U937
monocyte—derived macrophages
21 U937 Lane 1, 4 and 7: 5%, 10% and 20% normal rabbit serum;
Lane 2, 5 and 8: 5%, 10% and 20% atherosclerotic rabbit serum ;
MMP-9 mRNA Lane 3, 6 and 9: 5%, 10% and 20% drug—serum of simvastatin;
NL , 5% 10% 20%AS lane M: standard mRNA marker
MMP - 9 mRNA (P < 2 U937
0.05) AS , 5% 10% 20%SIM TIMP- 1 mRNA
MMP-9 mRNA (P Table 2  Effects of different concentration drug- serum of
0.005 0.041 0.013) NL , simvastatin on the expression of TIMP-1 mRNA in U937
5% 10%SIM  MMP-9 mRNA (P monocyte- derived macrophages (Xxs)
0.034 0.029, 1 1) Different concentration
SIM MMP-9 mRNA 5% 10% 20%
(F=1.747, P=0.252) NL (n=3) 1.49+0.17 1.53+0.21 1.86+0.09
SIM (n=3) 1.29+0.014 1.64+0.23 1.75+0.17
1 U937 AS (n=3) 1.40+0.26 1.56+0.15 1.70£0.35
MMP-9 mRNA F 0.901 0.285 0.355
Table 1 Effects of different concentration drug - serum of P 0.455 0.762 0.715
simvastatin on the expression of MMP -9 mRNA in U937
monocyte- derived macrophages (xxs) bp bp
Different concentration
5% 10% 20%
NL (n=3)  0.55+0.05 0.63+0.01 0.52+0.04 2000
SIM(n=3)  0.74+0.10®  0.81+0.11%®  0.66+0.082 g
AS (n=3)  1.03+0.09? 0.97+0.08Y 0.90+0.119 40 500
F 24.7 14.8 16.2 195 250
P 0.001 0.005 0.004 100

1)P< 0.05; 2)P >0.05 vs NL group; 3)P< 0.05 vs AS group
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TIMP-1 mRNA

NL AS SIM TIMP- 1
MRNA ( 2 2) 5% 10%
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Fig.2 Effects of different concentration drug-serum of
simvastatin on the expression of TIMP-1 mRNA in U937
monocyte—derived macrophages

Lane 1, 4 and 7: 5%, 10% and 20% normal rabbit serum;
Lane 2, 5 and 8. 5%, 10% and 20% atherosclerotic rabbit serum ;
Lane 3, 6 and 9: 5%, [0% and 20% drug-serum of simvastatin;

lane M standard mRNA marker
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Table 3  Effects of different concentration drug - serum of

simvastatin on the secretion of MMP-9 in U937 monocyte -

derived macrophages (xxs, ng/mL)

Different concentration

5% 10% 20%
NL (n=3) 465146 465+31 452+40
SIM (n=3) 483+39?2 559+20" 576+15Y
AS (n=3) 459+72-9 470+3429 440+262+9
F 0.388 9.964 9.964
P 0.694 0.012 0.002

1)P< 0.05, 2) P >0.05 vs NL group; 3) P >0.05, 4) P< 0.05 vs
AS group

4 U937
TIMP- 1
Table 4 Effects of different concentration drug - serum of
simvastatin on the secretion of TIMP-1 in U937 monocyte -

derived macrophages (x&s, ng/mL)

Different concentration

5% 10% 20%
NL (n=3) 57.1+0.8 55.3+7.9 58.1+2.7
SIM (n=3)  49.0+6.4V®  58.1+2.62"% 60.9+2.329
AS (n=3) 43.1+0.4Y 45.3+0.8" 48.7+2.1Y
F 10.669 5.936 21.072
P 0.011 0.038 0.002

1)P< 0.05, 2) P >0.05 vs NL group; 3) P >0.05, 4) P< 0.05 vs
AS group
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