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Abstract:
Background
Matrix metalloproteinases (MMPs) are a large family of ubiquitously expressed zinc-dependent enzymes with proteolitic activities. They are expressed in physiological situations and pathological conditions involving inflammatory processes, Epithelial to Mesenchymal Transition (EMT), neuronal injury and cancer. There is also evidence that MMPs regulate inflammation in tumor microenvironment, which plays an important role in cancer progression. Looking at  both inflammatory and neuranal damages, MMP, specilaly MMP-2 and MMP9 are involved in both processes and their modulation seems to be regulated by two major actors as Tumor Necrosis Factor–alpha (TNF-alpha) and Interleukine 6 (IL-6). The BV-2 cells (microglial cells of mouse) were been used as in vitro model fto simulat both inflammatory and neuronal injury pathologies. In these models MMP9 seems to be involved in cellular migration throught inflammatory activaction in depending manner. Leonurine, an alkaloid derived from Herbal Leonuri, seems to affects the induced  inflammatory expression in BV-2 cells, while, the effects of alkaloids against MMP9 seem notto be demostrated in BV-2 cells. Nevertheless, Ukrain (UK) a mixture of alkaloids, had demostrated to regulate the MMP9 expression. Aim of this study was to investigate the role of alkaloids against MMP9 in BV-2 cells.

Matherials and Methods
The immortalized murine BV2 cell line (ATCC Cell Line Collection, Milan, Italy) was cultured in RPMI 1640 medium with phenol red (nvitrogen) supplemented with 10% fetal bovine serum (FBS), 1% penicillin-streptomycin (Invitrogen), and 1% glutamine (Invitrogen). Cultures were grown at 37C in 5% CO2 until 50% confluence. BV-2 cell culture were use to investigate the MMP9 expression by ELISA test and for Immunofluorescence (IF) assay. BV2 mouse microglial cells were seeded in 12-well plates, in order to obtain three different experiments for UK concentration 5μM. The inflammatory stimulation was induced by lipopolysaccharide (LPS). We used BV-2 treated with UK alone, as controls. In all expreriments the cells were treated for 24H. ELISA tests: the mediums were harvested for ELISA analyses of MMP9. 2) IF Analyses. BV2 mouse microglial cells were seeded in 8-well Chamber Slides (CS) (Lab-Tek1 Chamber Slide™ system, Nalge Nunc International, Naperville, IL, US), putting in 5000 cells/well in a 650 μ L final volume. CS were prepared in order to obtain three different experiment in triplicate. After treatments, cells were fixed directly on the slides by Carnoy's solution for 10 min and the chamber slide wells were removed by mechanical support following manufacturer's instructions. The IF for MMP9 protein detection was performed using a monoclonal primary antibody anti-MMP9, followed by Fluorescent secondary antibody. The nuclei of cells were counterstained using a DAPI solution.

Results
We performed the calibraction curve of MMP9 and we tested the presence of MMP protein in BV-2, befor the treatments. The MMP9 protein expression was present inside BV-2 befor the chemical treatment. The MMP9 expression was downregulated in both culures LPS+UK and UK with respect to their controls. In particular, we showed that MMP9 concentration gone  down during UK treatment (p=0.0001). Indeed, looking at IF profiles the levels of MMP9 decreased drastically with respect those observed in theit respective controls.

Conclusions
There is increasing evidence that mixture of alkaloids can affects MMPs protein expression not only in cancer, but in other in vitro model. Additional precise information on the MMP interaction with other protein might open novel therapeutic treatments for inflammatory diseases and cancer blocking overexpressed actions of MMPs.
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