Abstract

The endothelium behaves as a metabolic and endocrine organ, producing a
host of active substances as well as inactivating others. The endothelium has been
dubbed by Vane as "maestro of the blood circulation”, regulating vascular tone and
permeability, leukocyte trafficking, platelet aggregation, coagulation, fibrinolysis and
angiogenesis. Three potent vasoactive (groups of) mediators are formed by the
endothelium, namely prostaglandins (PGs which produced by cyclooxygenase; COX),
nitric oxide (NO) and endothelins (ETs), which in concert help to control the circulation,
The objective of this project is to study the effects of COX metabolites (PGs) on COX
activity and isoforms expressed in endothelia! cells activated with VEGF. COX activity
was measured by the production of PGs using enzyme immunoassay. COX-1 and
COX-2 protein was detected by immunoblotting assay. Untreated HUVEC contained
only COX-1 protein while VEGF treated HUVEC contained COX-1 and COX-2 protein.
The increased COX-2 in HUVEC by VEGF was mediated through protein tyrosine
kinase. PGE; and PGI; can increase COX-2 protein, but not COX-1 protein, expressed
in HUVEC treated with VEGF in a dose dependent manner. The increased COX activity
in HUVEC treated with VEGF was also synergised by F’GEz and PGIl; in a dose
dependent manner. In contrast, PGD, can inhibit COX-2 protein and activity, but not
COX-1 protein and activity, expressed in HUVEC treated with VEGF in a dose
dependent manner. However, PGF,, and U44069 did not affect on the increased COX-
2 protein and activity in HUVEC treated with VEGF. To investigate the signaling
mechanisms by using SQ22536, foskolin, SC19220, butaprost, sulprostone and
PD28059 (cAMP inhibitor, cAMP activator, EP1 antagonist, EP2 agoni.sl;'t, EP3 agonist
and MEK inhibitors, respectively), we found that PGE, upregulated the induction of
COX-2 in HUVEC treated with VEGF via cAMP and MEK through EP2 receptor while
PGIl, upregulated the induction of COX-2 in HUVEC treated with VEGF via cAMP and
MEK. Thus, The therapeutic use of PG analogues, COX-2 inhibitors, protein tyrosine
kinase inhibitors or MEK inhibitors in the condition which COX-2 and VEGF have been
involved in the pathogenesis, e.g. inflammation, arteriosclerosis, proliferative diseases
and vascular occlusive disease, as the using of PG analogues to protect NSAID-
induced gastric mucosal injury and to induce labour or terminate pregnancy as well as

the use of COX-2 inhibitors as the chemoprevention of colon cancer.
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