ABSTRACT

Early-onset periodontitis (EOP) is one such syndrome and comprises a group of
pathological conditions leading to loss of periodontal tissues early in life. It occurs in .
children, teenagers and young adults which causes considerable tissue damage over a
relatively short period of time. in the case of rapid progression of the destructive disease,
early loss of teeth may result. At present, the pathogenesis of EQP is not clearly understood,
however, it shares a common underlying mechanisms by other forms of periodontitis. The
primary etiologic agents of periodontitis are Gram negative bacteria in dental plaque, such
as Actinobacillus actinomycetemcomitans and Porphyromonas gingivalis, and their
products such as lipopolysaccharide (LPS). Host immune response to bacterial plague
pathogens, in fact, plays a crucial role in determining the outcome and severity of the
disease.

Periodontitis lesions consist of a large number of infiltrating cells such as T cells, B
cells and macrophages which are in activated stage. Major effort during the past decade
has been focused on immunoregulatory role of T cells and their cytokines which have been
well recognized for their important involvement in the pathogenesis of periodontitis.
Although B cells are the majority in advanced periodontal lesions, there is no study so far
able to clarify their role in the pathogenesis of the disease. It is known that B cells are
recoghized as one of the professional antigen presenting cells (APCs). To date, the role of
APCs, which critically controls the initiation and maintenance of T cell response, has been
poorly investigated in periodontitis. Langerhan's cells, keratinocytes in oral epithelium as
well as tissue macrophages have been largely speculated to play role as local APCs. It is
known that activation stage of APCs associated with up-regulation of co-stimulatory
molecule expression (CD40, CD80, and CD86) is a key factor to trigger and maintain
optimal T cell response. In this study we analyzed the expression of co-stimulatory
molecules (CD80 and CD86) and CD83, a marker of mature dendritic ceils, on gingival cells
isolated from severe periodontitis tissues by flow cytometry. Significant up-regulation of
CD86 and CD83 expression were detected in periodontitis lesions and the majority of them
were observed on B cells. /n vitro peripheral btood mononuclear cell cultures showed that
stimulation with different periodontopathic bacteria including Porphyromonas gingivalis,

Actinobacillus actinomycetemcomitans , Prevolelfa infermedia, and Actinomyces viscosus .



up-regulated both CD86 and CD83 expression on B cells. Hence, the presence of plague
bacteria may be responsible for enhanced expression on gingival B cells as seen in vivo.
APC function by bacterial activated B cells was further investigated using allogeneic mixed
leukocyte reactions (MLR). After 24h culture with either A. actinomycetemcomitans or
P.gingivalis, these activated B cells performed as potent APCs in MLR and stimulated T
cells to produce high levels of gamma Interferon (IFN-Y) and minimal Interleukin-5. In
conciusion, periodontopathic bacterial induced B cell activation with up-reguiation of CD86
and CD83 may associate with enhanced APC function. Therefore, the results of this study
put forward the role of infiltrated gingival B cells as possible APCs in regulating and
sustaining local T cell response in periodontitis.

Early-onset periodontitis was described by the consensus report on periodontal
diagnosis presented at the 1989 World Workshop in Clinical Periodontics as the diseasse
with the age of onset usually prior to 35 years, rapid rate of progression of tissue
destruction, manifestation of defects in host defense to plaque bacteria. It was subdivided
into three age-related diseases termed Prepubertal periodontitis (PP, disease initiation
before puberty), Juvenile periodontitis (JP, disease initiation between puberty and late
teenage years), and Rapidly progressive periodontitis (RPP, disease initiation in the early to
late 20s). There is, however, an area of concern in the traditional classification of EQP since
we frequently encounter difficulties to classify the disease entity at the borderline which
seems to overlap one another. This is for example, the differentiation between generalized
juvenile periodontitis (GJP} and RPP, Therefore, a revised classification criteria which are
more precise for defining the forms of EOP into several homogeneous subgroups has been
recommended.

According to the Annals of Periodontology, 1996 World Workshop in Periodontics,
the review of a number of studies corroborate the conclusion that EQP is more fre'quent in
developing countries and among subjects of black race. So far there is no study in Thailand
regarding the prevalence of EOP. Therefore, we carried out the cross sectional study to
investigate the prevalence of the EOP patients who entered the Periodantal Clinic, Faculty of
dentistry, Chulalongkorn university by using revised criteria. Among the total of 1,723
screened patients, 446 patients were periodontitis and 97 patients were under or equal the

age of 40 who were then subdivided into 4 subgroups of EOP according to their clinical and



full mouth intra-oral radiographic data. The prevalence of subform | (localized JP) was
0.29%, subform Hl (Post localized JP) was 0.7%, subform Il (localized JP-RPP) was 1.10%
and subform IV (RPP) was 0.75% of periodontal patients. Taken together, EOP prevalence
was 2.84% in this study, thus suggesting high prevalence of EOP. Although this study was
done at the teaching dental school which does not probably reflect the true EOP of the Thai
population, it is a good start not only to recognize the problem of the EOP amongst the Thais
but also to stimulate future research into such specific groups of periodontitis patients. Of
importance, our study would initiate the awareness among people who often misunderstand
that periodontitis only occurs in adults or old-age. Particularly, awareness for dentists /
general practitioners regarding early detection of EOP and early treatment which certainly
save money and not so complicated.

Hyper-responsiveness of monocytes to bacterial LPS have been hypothesized to be
associated with the severity of periodontal disease (Offenbacher and Salvi, 1999).
Particularly, high levels of monocytic secretory mediators such as PGE2 in susceptible
periodontitis subjects have been reported. In this study, we used whole blood assays to
compare monocyte activation after stimulating with LPS from pericdontopathic bacteria,
Porphyromonas gingivalis between 17 pairs of EOP patients who were in a maintenance
care and healthy periodontal subjects (age and sex matched). Upon stimulation with varying
doses of highly purified P.gingivalis LPS {1, 3, 10 ng/ml), expression of co-stimulatory
molecules on monocytes were analyzed by flow cytometry and production of inflammatory
mediators were monitored by ELISA. In addition, expression of CD69, early activation
marker, on NK and y6 T cells were evaluated. LPS stimulation resulted in the dose
dependent up-regulation of co-stimulatory molecules, CD40, CD80 and CD86 on
monocytes, up-regulation of CD69 on NK and y8 T cells in both EOP and healthy control
groups. Generally, periodontitis patients seem to show lower expression of these malecules
than healthy controls at any tested LPS concentrations, but the only significant difference (P
<0.05) between groups were found in CD80 expression on monocytes. Production of PGE2
and IL-1B in P.gingivalis LPS-stimulated whole blood cultures was quite similar between the
two groups. By using the whole blood assay which probably represent the better
physiological condition, our results suggest that hyper-responsiveness of monocytes to

bacterial challenge may not represent determinant factor responsible for EOP.
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