Effects of estrogens on endothelial-derived factors implicated in the atheromatic plaque vulnerability-

Clarification of the molecular mechanismes.
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INTRODUCTION

Results from controlled perspective and randomized studies in postmenopausal women suggest that after the installation of atheromatosis and in the presence of
atherosclerotic plaque, HRT may be potentially harmful. Among the key vessel wall component in the later stages of atherogenic process is endothelium. During the
stages of plaque rupture and/or erosion, metalloproteinases (MMPs) and their inhibitors (TIMPs) seem to play a critical role. The plaque calcification implicates the
RANKL/RANK/OPG molecules, also expressed in endothelial cells (ECs). Lysyl oxidase (LOX) expression was been recently inversely correlated with plaque instability.
Inhibition of monocyte chemoattractant protein -1 (MCP-1) has been postulated to be a direct mediator of plaque instability. ADAMTS-4, a member of
metalloproteinase family, found to cleave extracellular matrix components and has emerged as potential pathogenic factor of plaque instability. Finally, plaque
instability may be mediated by the formation of new microvessels, and decreased vessel stability resulting from decreased PDGF (platelet derived growth factor).
Herein, we aimed 1) to investigate the effect of estrogens on the regulation of OPG-RANK-RANKL system, MMP-2 and MMP-9 and its inhibitors TIMP-1 and TIMP-
2, ADAMTS-4, MCP-1,LOX, PDGF, in endothelial cells, 2) to clarify the molecular mechanism mediating these effects (through ERa,ERB or GPR30).

METHODS

» We investigated the gene expression of ERa, ERB and GPR30 in HAECs, at the mRNA level (real-time PCR) and the corresponding protein level expression (western
blot analysis).

» HAECs incubated with estradiol for 6, 12, 24 hours at concentrations 107- 10*°M in the absence of TNF-a, or preincubated with TNF-a (2ng/ml) for 24 hours
(resembling low-grade inflammation state of established atherosclerosis).

» Real Time-PCR was used to qualitatively detect gene expression of MMP-2, MMP-9, TIMP-1, TIMP-2, OPG, RANKL, RANK, MCP-1, LOX, PDGF kat ADAMTS-4.

» Gelatin zymography was used to detect MMP-2, MMP-9 activities in culture supernatants.

» In order to clarify the role of the nuclear receptors ERa and ERPB in the estradiol- mediated effects, we transfected HAECs with expression plasmids for either ERa
or ERB and repeated incubation with estradiol (107 - 10-1°M).
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In ERa-transfected HAECs, incubation with estradiol led to upregulation of TIMP-1 and
0.6 TIMP-2 and in marginal increase of LOX and MCP-1 gene.
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Gelatin Zymography
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Zymography revealed that estradiol induced a down regulation of active MMP-2, dose-dependently with the
lower dose exerting the maximal effect. Preincubation with G-15 ( GPR-30 antagonist ) abolished this
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