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Editorial

COX-2 and Cancer

Prostaglandin endoperoxide H synthases 1 and 2,
generically named COXs (cyclo-oxygenases) 1 and 2, are
regulatory enzymes of the myeloperoxidase superfamily
involved in the production of prostaglandins and other
prostanoids. COX-1 is constitutively expressed in most
tissues, whereas COX-2 expression is not significant
under normal conditions. In humans, the COX-2 gene is
located at the long arm of chromosome 1 (1g25.2-25.3),
as a single copy gene with 8 kb.! Its expression is induced
as a result of various stimuli, as pathogens, cytokines,
nitric oxide, irradiation and growth factors, related to a
variety of clinical situations, like inflammation, cancer,
and labor. Under these stimuli COX-2 transcription is
stimulated and this process is controlled at different levels
by methylation or post-transcriptional mechanisms.?

Both COXs are largely located on the luminal side
of the endoplasmic reticulum membrane and the nuclear
envelope. In lesser amounts, they have been also found in
lipid bodies, mitochondria, filamentous structures, vesicles
and in the nucleus. These enzymes are bifunctional with
a cyclo-oxygenase and a peroxidase activity. The primary
products of COXs are the prostaglandins, short lived
mediators which play a role in various physiological
and pathophysiological processes, as fever, algesia,
inflammation, thrombosis, parturition, mitogenesis,
vasomotility, ovulation and renal function. COX-2 is non-
selectively inhibited by non-steroid anti-inflammatory
drugs (NSAID), as piroxicam, aspirin, indomethacin and
diclofenac, and is selectively inhibited by other NSAID,
as nimesulide, etodolac and meloxicam.

The oncogenic effects exerted by COX-2 seem to
be related to stimulation of cell proliferation, angiogenesis
and metastases, and to a decrease of apoptosis rate and
immune surveillance to cancer. Effect on immune

reaction to cancer cells seems to involve inhibition of

blastogenesis of T-lymphoid cells and of cytotoxic activity
of natural killer cells.?

COX-2 stand for a link between inflammation
and cancer, together with other gene products that
mediate suppression of apoptosis, increase of proliferation,
angiogenesis and metastasis, like the tumor necrosis factor,
interleukins and chemokines. The expression of these
genes is regulated by the transcription factor NF-kB, which
is active in the majority of the tumors. * Epidemiological
data have demonstrated that chronic ingestion of NSAID
is significantly associated with reduction of the incidence
of cancer.” This finding has also been supported by
experimental evidence in COX-2 knockout mice.® In
addition to inhibition of COX-2 oncogenic eftects,
selective NSAID have been shown to act independently
of COX-2

COX-2 15 also frequently overexpressed in many
carcinomas, among which is breast cancer. Increased
protein expression of this enzyme has been mostly
associated with unfavorable outcome and/or with known
markers of adverse prognosis, both in ductal carcinoma
in situ and invasive.®'*> On the other hand, this evidence
has been contradicted by others.!*!

In this context, the article by MARTINS and
coworkers in this issue represents a contribution for the
debate of the clinical value of COX-2 immunoexpression
in breast cancer.As discussed by these authors, the subject
deserves further study to help answering some questions:
A) Is there a place for the therapy with COX-2 inhibitors
to prevent or to treat breast cancer in conjunction
with established drugs? B) Does immunohistochemical
expression of COX-2 represent a prognostic factor? C)
Does this expression predict response to COX-2 inhibitors
or help to select patients that would benefit from these

drugs? Responding to these and other questions involve



the inherent difficulty of selecting single factors in such
a complex mechanism as carcinogenesis. In every case,
the understanding of molecular mechanisms related to
COX-2 is emblematic of the current efforts assumed by
oncologists in searching for target based therapies.
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