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ABSTRACT

Degradation of periodontal tissues in periodontal disease causes a release of
glycosaminoglycans (GAGs) into gingival crevicular fluid (GCF). One of the main
GAGs present in mineralized tissue of periodontium is chondroitin sulfate, in which
chondroitin-4-sulfate (C-4-S) is present in much greater amount than chondroitin-6-
sulfate (C-6-S). Several studies have shown the presence of C-4-S in GCF of
periodontitis patients; thus, the C-4-S is considered a biomarker for alveolar bone
resorption in periodontal disease. Therefore, we hypothesized that loss of mineralized
tissue of periodontium in periodontal disease could also result in increased C-6-S
levels in GCF, which might be associated with clinical diagnostic parameters of
periodontal disease. The clinical parameters, including probing depth (PD), clinical
attachment level (CAL), and bleeding on probing (BOP), were recorded from 57

patients (n = 437 sites) with different stages of periodontal disease. GCF samples were



collected by inserting 2x10 mm filter paper strips into the gingival sulcus or
periodontal pocket, a two millimeter piece was cut from the end of each paper strip
and the C-6-S levels in each sample were analyzed by competitive ELISA with our
newly synthesized WF6 monoclonal antibody. A non- parametric statistical analysis
was used to compare the median C-6-S levels. The results showed that there was no
significant difference between the C-6-S levels in healthy sites as a control group and
gingivitis sites. The median C-6-S levels was significantly higher in chronic and
aggressive periodontitis sites as compared to healthy and gingivitis sites (P = 0.001).
When the median C-6-S levels among chronic periodontitis sites was compared, it was
found that the C-6-S level in severe chronic periodontitis sites was significantly higher
than that in moderate chronic periodontitis sites (P = 0.019). In addition, the C-6-S
levels in moderate chronic periodontitis sites was significantly higher than that in
slight chronic periodontitis sites (P = 0.001). When the median C-6-S levels among
aggressive periodontitis sites was compared, it was found that the C-6-S level in
severe aggressive periodontitis sites was significantly higher than in moderate
aggressive periodontitis sites (P = 0.04). In addition, the C-6-S level in moderate
aggressive periodontitis sites was significantly higher than that in slight aggressive
periodontitis sites (P = 0.03). When the median C-6-S levels between aggressive
periodontitis sites and chronic periodontitis sites was compared, it was found that
there was no significant difference between the C-6-S levels in each severity.
Furthermore, the C-6-S levels in chronic periodontitis patients were significantly
correlated with probing depth and loss of clinical attachment level (r = 0.777, P =
0.001 and r = 0.814, P = 0.001, respectively). In summary, significantly increased C-
6-S levels are detectable in GCF from patients with chronic periodontitis and
aggressive periodontitis that involves breakdown of periodontal tissues, particularly
alveolar bone resorption. It is therefore suggested that the level of C-6-S in addition to
C-4-S released into GCF be used as another potential biomarker for monitoring
progression and prognosis of periodontal disease as well as outcome of periodontal
therapy; however, additional longitudinal studies are required to better define such a

potential.



