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Cholesterol-3-beta,5-alpha,6-beta-triol induced
cyclooxygenase-2 expression in endothelial
cells:implication for carcinogenesis
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Oxidized low-density lipoproteins (oxLDL) are now believed to play an important
role in the pathogenesis of atherosclerosis. Oxysterols, found in oxLDL particularly
in LDL-,appear to account for most of the cytotoxicity produced by oxLDL in recent
investigations. The contribution of cholesterol oxidation products to carcinogensis
has been noticed for the past few years,however,the precise mechanisms still
remain unclear.
Oxysterols have many different structures and possess diverse biological properties.
Many oxysterols alone produce significant toxicity in a variety of cell types. In our
preliminary study,we found that reactive oxygen species (ROS) were involved in
cholesterol-33,5a,6pB-triol (a-Triol)-induced genotoxicity. It was known that many
mutagens also exert the effect of carcinogenesis. Studies on the role of oxygenated
derivatives of cholesterol (oxysterols) in carcinogenesis and mutagenesis, which
listed, are largely inconclusive. Our findings have raised the interest to further
investigate the effect ofa-Triol on carcinogenesis.

Multiple lines of compelling evidence supports that the enzyme of cyclooxygenase-2
(COX-2) plays a crucial role in carcinogenesis. Many human malignancies produce
more prostaglandin (PGs) than normal tissues from which they arise. Increased
synthesis of PGs in transformed cells and tumors can be a consequence of enhanced
expression of cyclooxygenase-2.

In human diseases, oxysterols possess diverse biological properties. Therefore » in
our study, we aimed to investigate if «-Triol can modulate COX-2 expression in
endothelial cells. First » the effect of «-Triol on COX-2 expression in both human
umbilical vein endothelial cells (HUVECs) and ECV-304 cell line was examined. We
found a-Triol dose- and time-dependently enhanced COX-2 protein expression in
HUVECs and ECV-304 cells. In addition,a-Triol increased the production of PGE2.
Thea-Triol-dependent accumulation of PGE2 was attenuated by preincubation with
COX-2 inhibitor(SC-791). The oxysterol activated p42/44 > JNK > and p38 MAPK in
ECV-304 cells . The inhibitor of p42/44 > JNK > and p38 MAPK could effectively
attenuate COX-2 induction, suggesting that MAPK pathway was involved in ¢ -Triol
-induced COX-2 expression. We also found that«a -Triol may participate in NF-x B
activation » which in turn activates transcription of COX-2 production » ¢ -Triol
upregulated p-eNOS 1177 protein phosphorylation and dose-dependently increase
nitric oxide expression in ECV-304 cells. The eNOS and AKT inhibitors abrogated



thea-Triol-induced COX-2 expression in ECV304 cells.

In conclusion,the results demonstrate that a-Triol can increase COX-2 protein
expression in endothelial cells, this effect requires co-operation with MAPK and
NF-kB, and NO might play an important role in transducing the signal. Our findings

also provide a new insight of oxysterols induced carcinogenesis in humans.



