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Endothelial cells line all vessels of the body and are the most important
structure for communication between the bloodstream and the vessel wall. Normal
endothelial cells constitutively secrete vasoactive substances such as prostacyclin
(PGI;) and nitric oxide (NO), which maintain normal physiological function of
vessel walls by vasodilating and by exhibiting antithrombogenic properties. Both
PGI; and NO are produced by cyclooxygenase (COX) and nitric oxide synthase
(NOS) enzyme, respectively. It has been well established that oxidised LDL
(oLDL), produced from oxidative modification of LDL in serum is one of the
major causes of atherosclerosis. The oxidative modification of LDL results in an
extensive conversion of phosphatidylcholine to lysophosphatidylcholine (LC) as
well as to the production of oxysterols from the cholesterol esters, such as 25-
hydroxycholesterol (250H). Both LC and 250H induce atherosclerosis by
impairing the barrier function of endothelial cells and promoting the attraction of
circulating monocyte to endothelial cells. Atherosclerosis is initiated by sustained
vascular endothelial injury and propagated by a series of chain reactions involving
vascular cellular constituents and lipid accumulation. The disease progresses
insidiously for many years before symptoms develop. This thesis explored the
involvement of COX and NOS in endothelial cells (human umbilical vein
endothelial cells; HUVEC) primarily activated with lipid component such as 250H
and LC. The cellular mechanisms by which COX and NOS isoform expression
were also elucidated. HUVEC was obtained from babies born to normal pregnancy
and cultured by standard technique. The effects of 250H and LC on COX and
NOS activity including isoform expressions were investigated. The third passage
of HUVEC culture was treated with 250H (0.1, 1 and 10 uM) or LC (12.5 and 25
1M) at times 6, 12, and 24 h or, 3, and 24 h, respectively. COX activities were
evaluated by measuring 6-keto-PGF ), (a stable metabolite of PGI,) after incubating
with 10 pM arachidonic acid for 10 min. NOS activities were determined from
measuring nitrate/nitrite production in the treatment medium. COX and NOS
protein were identified by Western blot technique using specific antibodies. The
major finding of this thesis is that HUVEC exposed initially to 250H or LC, the
principle atherosclerotic lipid components, will defend themselves by upregulating
PGI; synthesis in a manner that depends on concentration and time. The increase
in PGI, production results from induction of COX-2 through activating protein
tyrosine kinase. NOS was not involved in this observation.
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