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ABSTRACT

Tumor metastasis is the leading cause of death in cancer patients. Invasion
into surrounding tissues is a characteristic feature of malignant tumors and
invasiveness is also required for tumor cells to form metastasis colonies. An essential
pattern of this process includes degradation of the extracellular matrix (ECM) and
basement membrane (BM). Many proteolytic enzymes produced by tumor cells have
been reported to degrade components of the ECM and BM. The Matrix
metalloproteinases (MMPs) are the members of the unique family of proteolytic
enzymes, which contain a zinc ion at their active site and can degrade the ECM
components. Therefore MMP-2 and MMP-9 are believed to play a role in the
invasion of the ECM and BM by tumor cell.

Natural products from some plant continue to be used in pharmaceutical
preparations either as pure compounds or as extracts. Understanding the molecular
mechanism by which natural products interacts with inhibition of these enzymatic
activities or down-regulation of MMPs expression, is therefore important in
exploiting natural product properties for cancer treatment. Curcuminoids mixtures,

phenolic moieties containing molecules, are found in the thizome of Curcuma longa,



and are endowed with wide biological properties, including anti-oxidant, anti-
inflammatory and anti-mutagenic are interested for this study. Additional, the
structurally related compounds such as tetrahydrocurcuimin, ferulic acid, caffeic acid
and chlorogenic acid are used in this experiment. The aims of this study were to
investigate the effect of curcuminoids, curcumin, bisdemethoxycurcumin,
demethoxycurcumin, tetrahydrocurcumin, caffeic acid, ferulic acid and chlorogenic
acid on MMP-2 and -9 activities and the secretion of MMP-2 and -9 in conditioned
media of HT-1080 cells.

The effect of curcuminoids and their structure related compounds on MMP-2
and-9 activities was detected by fluorometric assay and confirmed by gelatin

- zymography. Demethoxycurcumin could inhibit the MMP-2 activity by 52.4%
inhibition, followed by curcuminoids, curcumin, bisdemethoxycurcumin and caffeic
acid has similar effects of inhibition with bisdemethoxycurcumin. While, the
strongest inhibition of MMP-9 activity (55% inhibition) was curcuminoids followed
by curcumin, which has similar effect with demethoxycurcumin,
bisdemethoxycurcumin and caffeic acid. Using gelatin zymography, curcuminoids
caused the strongest inhibition of MMP-2 activities by 46.3%, followed by
demethoxycurcumin,  bisdemethoxycurcumin, curcumin and caffeic acid,
respectively. The inhibition on MMP-9 activity, curcuminoids, demethoxycurcurmin
and curcumin had the same degree of inhibition in the range of 34.5- 46.3% (p <
0.05) and more than bisdemethoxycurcumin, followed by caffeic acid.
Tetrahydrocurcumin, chlorogenic acid and ferulic acid did not affect on MMP-2 and
-9 activities that determined by the two methods of detection. This result indicated
that phenolic hydroxy groups, phenolic methoxy groups, diketone moiety and double
bonds might play roles in regulation of MMP-2 and -9 activities.

The effect of curcuminoids and their chemical structure related compounds on
the secretion of MMP-2 and -9 in conditioned media of HT-1080 cells. The cells
were treated with each compound in serum-free medium without phenol red for 48 h,
then the conditioned media was harvested and analyzed by gelatin zymography. The
result showed that only bisdemethoxycurcumin decreased in the secreted MMP-2 and

-9 in dose-dependent manner,
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These findings provide evidence that curcuminoids and some of structurally

related compounds inhibited the MMP-2 and -9 activities and the secretion of MMP-

2 and -9 showed significantly decrease by bisdemethoxycurcumin.
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