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ABSTRACT

During orthodontic tooth movement, the primary responding tissues are
periodontal ligament and alveolar bone. Before the tooth begins to move, bone
resorption must occur, resulting in degradation of extracellular matrix of alveolar bone.
This causes the release of extracellular components into gingival crevicular fluid (GCF).
The objective of this study was to detect chodroitin-6-sulfate (C-8-S) present in gingival
crevicular fluid, which no studies regarding the changes of C-6-S in human gingival
crevicular fluid during orthodontic tooth movement had ever been performed. The
results from this study might be useful to unravel a novel marker for alveolar bone
resorption under applied orthodontic force and to develop a non-invasive chair-side
diagnostic test for a prognosis of the deeper metabolic changes in alveolar bone during
orthodontic treatment. The detection of C-6-S levels in GCF may be applied for

monitoring the changes in other biological molecules, which can predict the outcomes
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of orthodontic treatment. The objective of this study was to determine the longitudinal
changes in the WF6 epitope levels of C-6-S in human GCF during orthodontic canine
movement. Seven canine teeth were used as experimental teeth and four incisors were
used as controi teeth. GCF samples were collected once before orthodontic appliance
insertion (T0). After appliance insertion, GCF samples were collected every 4 weeks
during the leveling phase (L0, L4...), and then collected every week during canine
movement phase (MO, M1, M2...... ) until canine movement had completed.
Subsequently, GCF samples were continually collected every week for 8 weeks (S0, S1,
S2....... S$8). The competitive enzyme-linked immunosorbent assay (ELISA) was used to
detect the WF6 epitope of chondroitin-6-sulfate in GCF samples. The results showed
that the WF6 epitope of chondroitin-6-sulfate could be detected in GCF samples.
Moreover, there were several cyclical changes (ups and downs) of WF6 epitope levels
during and after canine movement. When comparing the medians of WF8 epitope levels
during the first four weeks of canine movement phase (M0, M1, M2, M3 and M4). There
was a continuous increase in the C-6-S levels in GCF collected from canines from the
first to the fourth week with the statistical significant difference at the fourth week (P =
0.028). In contrast, the C-8-S levels in GCF collected from incisors did not vary from the
first to fourth week, and the statistical analysis showed no significant difference (P >
0.05). In conclusion, it is suggested that the WF6 epitope of chondroitin-6-sulfate
present in human GCF might be used as an alveolar bone resorption marker during

orthodontic tooth movement.



