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Abstract

Previous epidemiology data has suggested association between periodontitis and cardiovascular
disease. However, it remains inconclusive and needs further investigations. Our two year-research aims to
systemically investigate the link between the two diseases. The longtitudinal study of periodontal status
and incidence of cardiovascular diseases in the employees of the Electricity Generating Authority of
Thailand (EGAT) workers was conducted. In addition, underlying disease mechanisms that link between
the two diseases were investigated. These include the study of the role of periodontal key pathogens
(Porphyromonas gingivalis (Pg), Aggregatibacter actinomycetemcomitans (Aa) and Tannerella forsythia
(Tf) and the role of host immunity, of particular the innate immune response of human coronary artery

endothelial cells (HCAEC).



Standard diagnosis of periodontal disease and cardiovascular disease was carried out in a 5 year
survey in 2005 EGAT workers. Incidence of periodontal disease progression was 66.3% while 2.6% had
incidence of cardiovascular disease during 5 years. No association was found between periodontitis and
cardiovascular diseases as anlysed by using Pearson chi-square test, Binary logistic regression and
survival analysis. Additional 7 year- follow up data, which was acquired by questionairs, interviews and
medical records showed 4.6% With the incidence of cardiovascular disease. This increase of such
incidence after 7 yr seems to indicate a trend towards the link between the two diseases, however the
significant association was not found. Further analysis using a 10 year-follow up study of the
cardiovascular disease in 2012 may be required to clarify this association.

Realtime RT-PCR analysis was used to quantitate three key periodontal pathogens from
subgingival plaque of EGAT workers. ROC curve analysis showed the quantity of Pg was the best
predictor for chronic periodontitis. After age, gender, smoking status and diabetes were adjusted for in
logistic regression analysis, persons with Pg above the threshold level were 6.0 times more likely to have
chronic periodontitis than persons having these microorganisms below the threshold level. The presence
of Aa or Tf above the threshold level also represented significant risks of having chronic periodontitis
with the odds ratio of 3.2 and 3.5, respectively. Using logistic regression analysis of crossectional data,
there was no significant association between these 3 microorganisms or chronic periodontitis and
cardiovascular disease in this study population. Longtitudinal study may be required to confirm the
association.

In vitro study of human coronary artery endothelial cells (HCAEC) was carried out to investigate
the inflammatory response of the cells to risk factors in cardiovascular disease, including key periodontal
pathogens, cholesterol and smoking. HCAEC were found to express a variety of innate sensing receptors
called Toll-like receptors. TLR activation is known to be critical for pathogen elimination. Pg LPS, a
TLR2 ligand, activated HCAEC to produce IL-8 and MCP-1. Both of these cytokines are important for
immune cell recruitment and activation. Like Pg LPS, cholesterol and cigarette smoke extract were shown
to induce IL-8 from HCAEC. Besides TLR activation, the role of innate immune response via
inflammasome activation in HCAEC was investigated. A key periodontal pathogen- Pg LPS or the
prototype: Escherichia coli LPS were used as the first signal and cholesterol crystals or the prototype:
Adenosine 5'-triphosphate disodium salt (ATP) were used as the second signal for inflammasome
activation. No IL-1 B, an inflammasome product, was detected. However, under the same culture condition,
high levels of IL-8 production were detected from activated HCAEC culture. THP-1 macrophages were

used as positive control cells for inflammasome activation. Unlike HCAEC, these activated macrophages



secreted high levels of IL-1 under the same culture system. It is known that high IL-1f levels have been
observed in human atherosclerotic lesion. The source of this cytokine is not likely to be derived from
inflammasome activation in HCAEC but rather from other cell types such as activated tissue macrophage.
Research into the ability of cholestoral crystals and Pg LPS in primary human macrophage is further

required.



