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Molecular and Cellular Mechanisms of IL-1 Effect on Cellular Aging in Human Periodontal Fibroblasts
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Human diploid fibroblasts (HDFs) are the major components of gingival connective tissues and play pivotal roles in maintaining the



functional integrity of gingival tissues. The lifespan of HDFs before senescence in vitro is inversely proportional to the age of the donor
in vivo, suggesting that cellular senescence in vitro reflect aging in vivo. Recently, age-associated increases in production of
Interleukin-1 (IL-1; IL-1.alpha. and IL-1.beta.) have been reported to be correlated with overexpression of IL-1-induced genes in
late-passage HDFs obtained from young tissue donors and in early-passage of HDFs obtained from old tissue donors. These IL-1-induced
genes including collagenase, stromyelysin and a scavenger enzyme of anion, manganese superoxide dismutase (Mn SOD). Though, there
are increasing evidences of the biological significance of age-associated IL-1 in HDFs in vitro, there is little known about the underlying
mechanisms of its effects. The goal of this grant application is to characterize the roles of age-associated IL-1.beta. in the regulation of
biological aging and cellular proliferation in HGFs, and to understand the underlying molecular mechanisms. To do this, we analyzed the
production of IL-1.beta. and in young- and late-passage cells of non-transformed HGFs, vector-transfected HGFs and RIl-transfected
HGFs. Then, we compared the proliferation rate of cell in these HGFs. Finally, to investigate the molecular mechanisms of the effects of
age-associated IL-1.beta. on HGFs, we examined the expression of hsp 27 and the senescence-related genes in these HGFs by reverse
transcriptase-polymerase chain reaction (RT-PCR). The data showed a decreased proliferation rate of the RIl-transfected GF than that of
the vector-transfected GF. As the cell grew older, an increased gene expression of MnSOD and stromyelysin were detected in
late-passage GF. Although there was no significant difference in the expression of these genes in RIl-transfected GF and the
vector-transfected GF, an increased basal level of hsp 27 in Rll-transfected GF was detected. These results suggest that IL-1RII
overexpressing on GF might play a role in regulation of cell proliferation, but the underlying mechanisms of this regulation need to be
further investigated.



