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ABSTRACT

The purposes of this study were to compare chondroitin sulfate (CS; WF6
epitope) levels in GCF with 70 and with 120 grams of orthodontic force during the
movement of canine teeth, and to assess and compare the rate of canine movement
with 70 to that with 120 grams of orthodontic force.

Sixteen patients (six males and ten females; aged 16.91+2.99 years), with
class I malocclusion, who required orthodontic treatment with first premolar
extractions, participated in the study. Sentalloy® closed coil springs were used to load
the miniscrew implants and to move the maxillary canines distally. The orthodontic
force magnitudes were controlled at 70 and 120 grams on the right and the left sides,
respectively. The mandibular canines not needing orthodontic tooth movement were
used as controls. The GCF samples were collected with Periopaper® strips. The
experimental design was divided into two phases, the loaded period and the unloaded
period. During the unloaded period, the GCF samples around left and right maxillary
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canines (experimental canines) were collected as baseline data, those around
mandibular canines as controls. During the loaded period, the GCF samples were
collected from patients every week for eight consecutive weeks. Competitive ELISA
with WF6 monoclonal antibody was used to detect the CS levels.

The results of this study showed that around the right and left control
mandibular canines, the CS (WF6 epitope) levels ranged from 0.001 to 3.446 and
0.007 to 3.562 ng/ug of total protein, respectively. The medians of CS (WF6 epitope)
levels during the unloaded period were not significantly different from each other.

Around the right and the left experimental maxillary canines (70 grams and 120
grams retraction force, respectively), the CS (WF6 epitope) levels ranged from 0.003
to 3.269 and 0.116 to 1.762 ng/ug of total protein, respectively, during the unloaded
period; and from 0.042 to 28.615 and 0.002 to 31.106 ng/ug of total protein,
respectively, during the loaded period. Interestingly, our results showed a cyclical
pattern of bone activity during the loaded period (experimental canines) assessed by
CS levels, in contrast to the control canines which showed a non-cyclical pattern. The
medians of CS (WF6 epitope) levels during the loaded period were significantly
greater than those during the unloaded period around the right (P=0.002) and the left
(P=0.001) experimental maxillary canines. The differences in the medians of CS
(WF6 epitope) levels around the right and the left experimental maxillary canines (70
grams and 120 grams retraction force, respectively) during each one-week period
(unloaded and 1% to 8" loaded week) were not significant. Moreover, there was no
significant difference in the rates of canine movement induced by the two force
magnitudes. With 120 grams of orthodontic force, the medians of the visual analog
scale (VAS) scores for patient’s sensation of pain were significantly greater than those
with 70 grams of orthodontic force at the 1%, 2™, 3" 5" 6™ and 7" weeks, but not
significantly different at the 4™ and 8" weeks.

In conclusion, orthodontic force affected the CS (WF6 epitope) levels in GCF
around loaded teeth, but CS (WF6 epitope) levels induced by two force magnitudes
(70 and 120 grams) were not significantly different. For orthodontic canine
retraction, 70 grams of force was enough and more suitable than 120 grams because it
resulted in no difference in biochemically assessed bone resorption activity, same rate

of tooth movement, reduced pain, better comfort and less tooth tipping.



