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Regulatory Mechanism of Interleukin-6 and Its Receptors in
Human Umbilical Vein Endothelial Cells Infected by Invasive
and Non-invasive Porphyromonas gingivalis
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Porphyromonas gingivalis is an oral pathogen that causes a chronic local

inflammatory disease, periodontal disease, which results in the destruction of the

periodontal ligament and alveolar bone. Recent studies have focused on the



association of P. gingivalis-mediated periodontal infection and systemic diseases.
Several reports support a definite relationship between periodontal infections and
certain systemic conditions including atherosclerosis and cardiovascular disease.
Therefore, markers of systemic inflammation, such as C-reactive protein (CRP),
fibrinogen, different cytokines; especially interleukin-6 (IL-6) have been studied as
potential new risk factors. It has established that the periodontal pathogen
Porphyromonas gingivalis is capable of invading aortic, heart, and human umbilical
vein endothelial cells (HUVEC). Interactions of P. gingivalis with endothelial cells
and the subsequent host cell response to infection may be important in the
pathogenesis of atherosclerosis. In this study, we coculture HUVEC with live P.
gingivalis strain, 381, or insertionally inactivated fimA mutant, DPG3 to compare the
results. We demonstrated that P. gingivalis upregulated IL-6 and IL-6 receptor in
HUVEC. The results showed that both P. gingivalis strains can modulate 1L-6
expression in endothelial cell, but there is difference in the expression level. The
STAT3 and MAPK activation were involved in P. gingivalis induced IL-6 signaling
pathway. Our data showed that STAT3 activation was only involved in 381-regulated
IL-6 receptor expression. After 381 stimulated, IL-6 production was via ERK and I-
B activation, In contrast, there may be other transcription factors down stream of
ERK to regulate IL-6 secretion in HUVEC infected with DPG3. Our results revealed
the signaling pathway and IL-6 receptor complex expression by invasive and
non-invasive P. g. Our data showed an experimental link between P. gingivalis
infection and vein endothelial cells. It would activate IL-6 signaling transduction and
result in excess IL-6 production in HUVEC infected by P. g. The results suggested
that P. gingivalis infection would induce inflammatory response in endothelial cells;

therefore accelerates atherosclerotic changes and increases CVD risky



