ABSTRACT

The development of T helper1 (Th1)- versus Th2-type response is known as fundamental important in
determining whether the response to infectious pathogens will be protective or no protective. The Th1 or Th2
response, on the other hand that continues unabated may cause overproduction of cytokines leading to damage
of host normal tissues. High levels of inflammatory mediators as well as numerous infiltrated T and B cells are the
characteristics of periodontitis, the advanced form of periodontal disease. Accumulating data regarding Th1- and
Th2-type response in periodontitis are however in conflict. This inconclusive piece of information is crucial in the
pathogenesis of periodontitis and still lacking. To date, dendritic cells (DCs) have been well recognized for the
critical role not only in the initiation of naive T cell priming but also in controlling the type of Th response. The
mechanisms of how DCs induce Th1 and Th2-type response have been the subject of intense investigation.
Several determined factors in Th differentiation include interleukin (IL)-12, IL-10, ICAM-1 expression, dose of
antigen, Notch ligands and DC subsets.

In periodontitis, Porphyromonas gingivalis and Actinobacillus actinomycetemcomitans are key
pathogens. They habitat as microbial plaque biofilms adjacent to gingiva which are found to be enriched by
antigen presenting cells (APCs). Langerhans cells are presence in gingival epithelium while tissue DCs are
presence in lamina propria. Significant up-regulation of CD83 (mature DC antigen) and co-stimulatory molecule
expression on DCs and gingival B cells was detected in periodontitis tissues. These CD83" cells were associated
with clusters of CD4" T cells, thus indicating close interaction of T cells and APCs in gingival microenvironment. In
this study we investigated the effects of lipopolysaccharide (LPS) from P. gingivalis and A.
actinomycetemcomitans on human monocyte-derived dendritic cells (Mo-DCs) with regards to co-stimulatory
molecule expression, cytokine production and the induction of Th cell differentiation. Human mixed-leukocyte
reaction (MLR) and in vivo ovalbumin (OVA)-specific T cell response in mouse model were used to explore the
type of Th response induced by LPS of the two plaque bacterial pathogens in comparison with Escherichia coli
LPS.

DCs were generated from flow cytometrically-sorted CD14" monocytes from healthy donors. The
monocytes were differentiated into immature DCs by culturing in RPMI1640 medium containing 10% heat-
inactivated autologous serum and the cytokines, GM-CSF and IL-4. The phenotype of immature DCs was found to
be CD1a’, CD14, CD40", CD80", CD83" and HLA-DR". Immature Mo-DCs were stimulated with different
concentrations of LPS from P. gingivalis, A. actinomycetemcomitans, and E. coli (0, 100, 300, 1000 ng/mL) for
24 hrs. Culture supernatants were analyzed for tumor necrosis factor (TNF)-OL , IL-10 and IL-12 p70 production
using ELISA. The cells were harvested to measure CD40, CD80, CD83 and HLA-DR by flow cytometry. Unlike E.

coli LPS and A. actinomycetemcomitans LPS, P. gingivalis LPS induced low levels of co-stimulatory molecule



(CD40, CD80), HLA-DR and maturation marker (CD83) expression. Both P. gingivalis LPS and A.
actinomycetemcomitans LPS induced low levels of TNF-OL and negligible amounts of IL-10 as compared with E.
coli LPS. All the bacterial LPS induced minimal or no IL-12 p70 production. We next evaluated the ability of P.
gingivalis LPS and A. actinomycetemcomitans LPS-stimulated Mo-DCs to prime human naive CD4" T cells and to
promote the development of Th1 or Th2 response. In line with the weak cytokine induction, P. gingivalis LPS and
A. actinomycetemcomitans LPS-stimulated Mo-DCs induced a poor allogeneic naive CD4™ T cell response as
compared with E. coli LPS-stimulated Mo-DCs. Lower levels of IFN-Y production were detected in MLR cultures
with P. gingivalis LPS and A. actinomycetemcomitans LPS-stimulated Mo-DCs as compared with higher IFN-Y
levels in those MLR cultures with E. coli LPS -stimulated Mo-DCs. Similar low levels of IL-5 production were
detected in all MLR cultures.

Due to the low frequency of antigen-specific T cells in human peripheral blood lymphocytes, the in vivo
antigen-specific T cell experiment in mouse model was set up in order to investigate the ability of LPS from P.
gingivalis, A. actinomycetemcomitans and E. coli in the induction of OVA-specific Th response. As expected, the
splenocytes from Th2 control group (Montanide ISA720 + OVA) produced low amount of antigen-specific IFN-Y
and high amount of antigen-specific IL-5 as compared to the positive Th1 control group; Montanide ISA720 +
CpG ODN 1826 + OVA. Mice that immunized with LPS from P. gingivalis or A. actinomycetemcomitans combined
with Montanide 1ISA720 + OVA showed lower levels of antigen-specific IFN-Y production and higher levels of
antigen-specific IL-5 production than the positive Th1 control group. It should be noted that mice that immunized
with Montanide ISA720 + E. coli LPS + OVA showed to produce low amount of both antigen-specific IFN-Y and
IL-5. In conclusion, our study showed that P. gingivalis and A. actinomycetemcomitans LPS poorly activated
human Mo-DCs. Data from human MLR and antigen-specific T cell response in mouse model suggest that LPS

from the two plaque bacteria seem to drive Th2-bias.
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