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Abstract

Lysophosphatidic acid (LPA) and sphingosine 1-phosphate (S1P) are both
low-molecular-weight lysophospholipid (LPL) ligands which are recognized by the
endothelial differentiation gene (Edg) family of G protein-coupled receptors. In this
study, | demonstrated that the enhancement effects of S1P on intercellular adhesion
molecule (ICAM)-1 mRNA, total protein and cell surface expression in human
umbilical vein endothelial cells (HUVECSs) are mediated through the activation of
S1P;. On the other hand, the S1P-dependnet increase in increased interleukin (IL)-8
and monocyte chemoattractant protein (MCP)-1 mRNA expression in HUVECs
which were mediated by both S1P; and S1P;. Moreover, S1P; expressed on
endothelial cells mediates the positive regulation of monocytes adhesion and
chemotaxis toward the endothelium, whereas S1Psis only critical the chemoattraction
of monocytes by endothelial cells. | These findings suggest that S1P; and S1P3; might
be essential receptors for S1P in modulating monocyte-endothelial cell interactions.
Furthermore, LPA; might mediate the enhancement effects of LPA on ICAM-1
MRNA expression and subsequent monocyte/endothelium adhesion. In addition,
both LPA; and LPA; mediated LPA-enhanced IL-8 and MCP-1 mRNA expression and
the subsequent chemoattraction of monocytes toward the endothelium. My study
also demonstrated that LPLs increase IL-1 mRNA expression in HUVECSs, and the
enhancement effects of LPLs on IL-8 and MCP-1 mRNA expressions were at least
partially mediated by IL-1. We observed that the knocking-down of LPA; in
zebrafish embyo profoundly affected the lymphatic vessel formation. In the third
part of the thesis, results implied that LPA might regulate the lymphangiogenesis
process. My data demonstrated that LPA might participate in the regulation of the

lymphangiogenesis process. | demonstrated that LPA enhanced vascular endothelial
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growth factor (VEGF)-C mRNA expression through a cyclooxygenase
(COX)-2-dependent mechanism, thereby inducing the endothelial cell tube formation
both in vitro and in vivo. This induction of tube formation was possibly stained with
the lymphatic vessel marker, prospero-related homeobox gene (prox)-1.  LPA; and
LPA; are required for LPA-induced HUVECs tube formation in vitro, whereas LPA3
mediated mouse endothelial cells tube formation in vivo. These enhancement effects
were EGFR transactivation-dependent. Finally, S1P upregulated tissue inhibitor of
metalloproteinase (TIMP)-2 and TIMP-3 mRNA expression and both LPA and S1P
stimulated elevations of mt-1-matrix metalloproteinase (MT1-MMP) protein
expression and activity elevation in HUVECs in dose- and time-dependent manners,
which modulate leukocytes-endothelial cell’s extracellular matrix attachment and
subsequent angiogenesis processes. The first half of this thesis provides valid
information for possibly developing new therapeutic drugs against LPLs receptors to
control the inflammation process; and therefore atherosclerosis formation. The
second half of study first reports that LPA might be a pro-lymphangiogenic factor,

which may provide information for therapeutics against tumor metastasis.

Keywords: LPA, S1P, endothelial cells, inflammation, angiogenesis,

lymphangiogenesis



