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Y C-1 inhibits TNF-a-induced the activation of matrix
metalloproteinase-9 in THP-1 cellss
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Matrix Metalloproteinases (MMPs) are a family of zinc-containing proteinases, and
they could degrade extracellular matrix proteins (ECM), for example, proteoglycans,
collagen, elastin and laminin. Thus, it is an important role for remodeling, repairing
and destroy. And the levels and activities of MMPs are regulated and controlled by
various ways. Many evidences show that human monocytes/ macrophages synthesize
and secrete several MMPs which are structurally related and participate in the
degradation of extracellular matrix components in either rheumatoid arthritis tissues
or atherosclerotic plaques. In general, inflammatory cytokines, for example,
Interleukin-1 (IL-1), platelet-derived growth factor (PDGF) and tumor necrosis
factor-a (TNF-a), can stimulate the espression of MMPs, and its activity is also
regulated by endogenous tissue inhibitor (TIMP-1).

According to the preliminary studies, we found that YC-1, as an activator of soluble
guanylyl cyclase (sGC), could markedly attenuate MMP activation of human
monocytes. We took THP-1 cells and stimulated by different concentrations of TNF-a
for 24 and 48 hrs. It was found that exposure of THP-1 with TNF-a (10 nM) for 24 hrs,
finally increased MMPs activation by the method of gelatin zymography, especially
MMP-9. Besides, the cell concentration of 2 x106 cell/ml was appropriate for our
study. YC-1 could concentration-dependently (0.5-10 mM) inhibit TNF-a-induced
MMP-9 activation on human monocytes (THP-1 cells) with an IC50 value of 1.0 0.4
mM. The inhibitory activiyies of YC-1 were not mediated by reduction of cellular
viability. In addition, we found that YC-1 could concentration-dependently inhibit
expression of MMP-9 protein, and without any significant effect on the expression of
TIMP-1 protein. In order to understand whether the inhibitory activity of YC-1
through increasing cGMP levels, either 1H-(1,2,4)-oxadiazolo
(4,3-a)-quinoxalin-1-one (ODQ, inhibitor of sGC) or sodium nitroprusside (SNP, NO
donor) was tested. It was interesting that inhibitory effect of YC-1 was not abrogated
by ODQ. Additionally, induction of gelatinolytic action by TNF-a was not attenuated
by SNP.

Furthermore, we investigate if YC-1 affected the expression of messenger RNA
(mRNA). The expression of MMP-9 mRNA was inhibited by YC-1 (1 mM) at a
reduction of 70 % by the reverse transcription-polymerase chain reaction (RT-PCR).



Also, we investigated the inhibitory mechanism of YC-1 on the signal transduction of
TNF-a. We found that YC-1 could inhibit the degradation of IkB-a. Together, our
findings revealed that YC-1 decreases MMP-9 expression in human monocytic cells
through inhibition of nuclear factor kappa-B (NF-kB) activation, which may occur
independent of cGMP.



