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Investigation of the Actions of Various Compounds on Matrix
Metalloproteinase Activation and the Different Effects between Primary
and Cell Line Endothelial Cells
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Matrix metalloproteinases (MMPs) can catalyze and degrade extracellular matrix
(ECM), including ground substances and connecting fibers, which have their function
to maintain tissue structure. Thus, MMPs play several important roles in tissue
remodeling, repairing and destroys. The levels and activities of MMPs are strictly



regulated and controlled in various ways. Many evidences indicate that human
endothelial cells, cancer cells, monocyte and macrophages synthesize and secrete
several MMPs which participate in the degradation of ECM components in
rheumatoid arthritis tissues or atherosclerosis or during cancer growth and metastasis.
In general, inflammatory cytokines and several growth factors can stimulate MMPs
gene expression and biosynthesis.

According to previous experiments, we found that EM-1 and VC-1 showed obviously
inhibitory effect on MMPs activation. We use human umbilical vein endothelial cells
and cell line ECV304 as experimental cell and use basic fibroblast growth factor and
7-ketocholesterol as stimulator to exam the effect on MMPs by zymography analysis.
We found that bFGF- or 7-ketocholesterol-stimulated HUVEC could significantly
induce MMPs activities, especially MMP-2. We found, however, no MMPs induction
by ECV304 when stimulated by bFGF or 7-ketocholesterol. The gelatin degradation
effect is most appropriate and significant at the condition when both bFGF and
7-ketocholesterol stimulation concentration at 20 ng/ml and 20 mg/ml. Then, based on
this experimental condition, we found a dose-dependent inhibitory effect on MMP-2
activation induced by bFGF and 7-ketocholesterol.

According to Western blot analysis, we found that the inhibition on expression of
MMP-2 is concentration-dependently by EM-1 and VVC-1 in various stimulations. This
indicated that these two compounds have effects on MMP-2 protein expression. And
then we found that these two drugs exert their function by inhibit p38 phosphorylation.
We also use in vitro angiogenesis assay to test if these two compounds can inhibit
capillary tube formation by HUVEC on matrigel, and the result have shown that
EM-1 and VC-1 can inhibit the ability of tube formation by HUVEC on matrigel.
Further investigations are required to clarify the inhibitory mechanisms of these two
drugs.



