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Abstract: Prostaglandins (PG) are chemical mediators for most physiclogical and pathological responses,
including cytoprotection of the gastric mucosa, blood ceagulation, inflammation and pain (1, 2, 3). E2

Prostaglandins (PG2) play an important role mn the pathogenesis of periodontal diseases, since PG2 determines
vasodilatation and increased vascular permeability, oedema and erythema. Therefore, it 1s not surprising to find
high levels of PG2 in inflamed gingival tissues. Indeed, in inflamed gingival tissue, PG2 levels of the Gingival
Fluid (GCF) are known to be higher in periodontitis than in healthy gingiva. Moreover, in different parodontitis
the high PG2 level of the GCF 1s related to periodontal ligament loss. The pathogenensis of the periodontitis
can be due to the lugh PG2 activation of the Matrix Metal-Protease (MMP), which 1s synthesized by monocytes
and fibroblasts. Consequently, destruction of connective tissue on a large scale takes place. The aim of this
research is two-fold: To test the COX-2 expression in the human epulis and study its involvement in the PG2

synthesis and to find a alternative terapy to treat gingival diseases.
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INTRODUCTION

Prostaglandin  (PG) synthesis begins from the
arachidonic acid release from membrane phospholipid
molecules by the phospholipase enzyme AZ activity.
Prostaglandin  synthesis occurs in  many different
cytotypes including the epithelial cells, the endothelial
cells, macrophages and fibroblasts. Arachidonic acid is
the substrate in both lipoxygenase and ciclooxygenes
enzymatic ways. Prostaglandins, Tromboxane (TXB) and
ciclooxygenase are synthesized from the aracludomnic acid
metabolism (Noguchi et al., 1999). Two COX isoforms,
namely COX-1 and COX-2, are known. They have two
different coding genes and catalyze the same reactions.
Therefore, the two 1sogenes have tissue specificity.

Most the physiological activity in cells is mediated
by COX-1, whereas the inflammatory effects are induced
by COX-2.

COX-1 15 m the constitution of all human tssues.
Small quantities of COX-2 are to be found in healthy
tissues whereas large quantities of COX-2 are to be found
ininflamed gingival tissues. Many studies show high PGE
levels m mflamed gingival tissues but 1t 18 not known if
the increase of PGE2 levels is due to local COX2
expression (Tuter ef al., 2002; Nakao et al., 2000).

The gingival fibroblasts are numerous cells which
play the important role of remodeling and proliferating
tissue. It has been demonstrated that fibroblasts are
stimulated by cytokines and LPS produce PG2, which
appears to play a role in the destruction of tissues, such
as in periodontitis (Noguchi et al, 1996). Literature on
COX-2 expression 1s very limited. Some authors showed
that gimngival fibroblasts, stimulated by mterleukins,
increase the mRNA COX-2 expression (Sakurai et al.,
2000). By contrast COX-1 expression
increase. COX-2 expression mcreases mn the gingival
stimulated by Bacterium forsytus or
Actinomycetemcomitans.
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MATERIALS AND METHODS

We have used 12 Epulis taken during surgical
operation from the files of the department of stomatology,
Dental School, n Palermo Italy. We have used also a
normal gingival speciman taken during dental extration as
negative control. The histopathological diagnosis was
made in Tnstitut of Anatomy Pathology, Medical School
of Palermo Italy.
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«  All the specimens were fixed in Bouin®s mixture and
embedded in paraffin.

» Sample were stained with hematoxilin and eosin for
the morphological exam.

*+  The immunohistochemical disfribution of inducible
COX(COX-2) was investigated. - Section with 5im of
thickness were collected on microscope slides 76x26
mm (Objekttriger, Menzel-Glaser, Germany). The
immunohistochemical staining was made using a
monoclonal antibody against COX-2 (Santa-Cruz
laboratories) purified rabbit anti-COX type II Pab,
150ig, 0,6ml 250 pg mL~'. The sections were
processed for immunohistochemistry by the standard
Streptavidin-Biotin complex method kit ultraystain
polyvalent strept ABC-HRP (Ylem). After incubation
period with antibody (1:200) diluited in PBS with BSA
0,1% sections were washed with PBS and Igepal.
Sections were washed again in PBS and incubated
with polyvalent antiserum pre-diluited for 10 min, one
more washing with PBS and incubation with
streptavidine POD for 20 min. The revelation of
immunocomplex was obtained with 3-Amino-
9Ethylcarbazole (AEC). Following immunostaining
the sections were covered with water-soluble
mounting medium (Dako paramount aqueous
mounting medium) and observed with Leica
microscope.

= Some fibroblasts were ftreated with IL-1 as
proiflammatory agent, in a other sample was added
IL-1 and specific inhibitor of COX-2, more, one
gsample wags without proinflammatory agent, all were
growing in 3D collagen type 1. After 5 days growth,
the collagen was digested at 37 C for 5 min with 10
mg mL~' collagenase ( SIGMA) in PBS. The
collagenase had been prewarmed to 37 C and 0.35nM
CaCl added just before use. The suspension was
transferred to a 50 mL conican flask and centrifuged
for 5 min at 1000 g, the pellet resuspended in 5 mL
PBS, repelled by another 5 min centrifugation at
1000 g, lysed and Western blotted for COX-2 ( 1:100;
ganta Cruz).

» Western blotting was conducted uszing gingival
fibrobl asts.

RESULTS

A healthy gingiva - Results of COX-2 and COX-1
immunoreactivity and negative control: In normal healthy
gingival fissue (Fig. 1), COX-2 immunopositivity is only
present in some blood veszels whereas COX-1.

2 (4): 449-453, 2007

Fig. 1:Normal healthy gingival tissue COX-2
immunopositivity

Fig 2:Normal healthy gingival tissue COX-1
immunopositivity

Fig. 3: The control of healthy gingiva iz negative

immunopositivity iz present in all cytotypes (Fig. 2) the
control of healty gingiva iz negative (Fig. 3).
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Epulis: The H.E. stained sections of Epulis shows
inflammatory infiltrate (Fig. 4).

Epulis papilloma: The observati ons of the sections show
strong inflammation and immunohistochemical positivity
for COX-2 in the epithelial cells, siroma and endothelium

(Fig. 5).

Epulis plasmacytoma: The H-E stained sections show
an infiltrate with numerous plasma cells (Fig. 6). The
immunostained sections show COX- 2 immunopositivity
in the epithelial cells, stroma and endothelium (Fig. 7).

Fig 7: COX-2 immunopositivity in the epithelial cells,
stroma and endothelium

Fig 5:Strong inflamation and immunohistochemical
positivity for COX-2

Fig. 8a, b: Clacifying structures and COX-2
immunopositivity only in the epithelium

Peripheral ossifying fibroma: Our observations
(Fig. 8a, b) show calcifying structures and COX-2
Fig. 6: An infiltrate with numerous plasma cells immunopositivity only in the epithelium.
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Fig. 9: COX-2 immunopositivity in 3D culture fibroblasts

Fig. 10: Western blotting

Fibroblasts in 3D culture: We have tested, furthermore,
COX-2 activity in the fibroblasts 3D culture to compare
the cytochemical experimental data with epulis
immunochistochemistry results:

COX-2 immunopositivity in 3D culture fibroblastsis
strong following treatment with interleukin B (2.0 mg
/ml/24h) (Fig. 9).

COX-2 immunostaining sections is detected in
inflamed gingival tissues and is particularly intense
in epithelium, endothelium and fibroblasts.

Our findings with COX-1 immunostaining are in line
with the literature data. Indeed, the immunoposifivity in
both healthy and inflamed gingival lead us to believe that
COX-1is a ubiquitous enzyme.
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Western blotting: It was positive using cells treated with
IL-1 and negative using cells freated with IL-1 and
inhibitor of COX-2 (Fig. 10).

DISCUSSION

It i¢ well known that the level of COX2 increases in
many different inflammatory diseases, such as
inflammatory diseazses of the joints, intestinal and
rheumatoid arthritis Thiz supports our findings which
showed marked COX2-immunoposifivity in highly
inflamed tissues. Some authors found high level of COX2
in the synovial fluid of joint diseases.

The presence of prostaglanding is due to COX2
expression in prostaglandins which play an important role
in the pathogenesis of inflamed diseases. It is known
that prostaglandinsg are involved in the intestinal Cl
production, or regulation of cytokines production in white
cells (lymphocytes and macrophages) to proliferation of
the epithelial cells mucosal.

Therefore, we deduce that prostaglandins E2 are
involved in the destruction of alveol o-dental ligament and
alveolar bone. COX-1 and COX-2 catalyze the same
reaction but are involvedin different functions.

COX-1 transcripts always and keeps a constant level
in many cytotypes. COX-2 transcription occurs only when
necessary since COX-1 coding gene iz involved in
physiological conditions, whereas COX-2 coding gene is
involved in the inflammatory tizssues and in pain.

These data are supported by our studies carried out
on gingival fibroblasts in 3D culture. Indeed, these
fibroblasts showed a light COX-2 immunopositivity,
whereas fibroblasts treated with proinflammatory factors
such as interleuking or bacteria showed strong COX-2
immunopositivity. Therefore, it was deduced that a
pathogenic mechanism of parodontal disease can be
present owing to COX-2 synthesis stimulated by bacteria.

CONCLUSION

In order to block prostaglandin synthesis in some
conditions such asrheumatoid arthritis, Non Steroid Anti-
Inflammatory Drugs (NSAID) are normally used In the
treatment of paradontal diseases, flurbiprofen, of the
NSATID family, is used because it slows down bone loss.
There are less studies on NSAID being used in the epulis.
They report that administration of flurbiprofen for a long
time has no therapeutic effect.Thiz is probably due to its
side effects and therefore, patients had to stop taking it.

We suggest that well be posszible in future the
pharmacological use of specific COX-2 inhibitors because
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they might block uncontrolled increase of gingival tissue,
as we demonstrated and diminish bone and connective
loss, literature and might also avoid side effects such as
gastrotoxicity, as known m scientific literature.
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