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ABSTRACT

The objective of this longitudinal study was to quantify the hyaluronic acid (HA)
level changes in human gingival crevicular fluid (GCF) during orthodontic tooth
movement. The samples included 7 upper canines and 3 upper central incisors from
four female patients. For each patient, upper canines were moved distally with 125-140
gram of force from closed coil springs, and 3 selected central incisors served as control
teeth without receiving direct force. The GCF was collected first time before insertion
of orthodontic appliances, once every 4 weeks during the leveling phase, and weekly
during the movement and the complete movement phase. The GCF samples were
stored at -80°C until a competitive-based ELISA for HA and protein assay were carried
out to prevent any enzymatic degradation of GCF components. The gingival condition

was intermittently assessed by a periodontist at the baseline, the canine movement,
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and after complete orthodontic canine movement phase. It was found that HA could be
detected in GCF from both canines and incisors almost every period of time throughout
the study. However, there was no statistically significant difference between moved
canines and control incisors in any periods of time when the GCF samples were
collected (P > 0.05). Furthermore, the HA levels had an uncertain pattern of periodic
changes from TO to S phase regardless of the orthodontic force applied to both canines
and incisors (P = 0.755 and 0.778, respectively). The cyclical changes in HA levels
occurred throughout the study in both control and experimental teeth with a wide range
interval from 2 to 10 weeks between two highest neighboring HA values. These results
suggest that the detectable HA level changes in this study are not associated with the
orthodontic force which leads to alveolar bone resorption, and the HA levels cannot
therefore be used as a reliable marker for the changes in alveolar bone and periodontal
tissue. Moreover, it cannot be concluded that the detectable HA levels in this study
represent a catabolic metabolism of alveolar bone or an anabolic metabolism of
periodontal tissue in response to an inflammatory process, especially during the initial

phase of orthodontic force application.



