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Abstract 111

Abstract

Introduction: Orthodontic relapse represents a significant concern after
orthodontic treatment. Relapse is the reversion of patients' teeth to their pre-
treatment positions. This phenomenon is believed to be caused by the rapid
remodeling of the periodontal ligament (PDL) in the initial stages and by

inappropriate bone quality in the subsequent stages.

Aims: to investigate the efficacy of melatonin and chloroquine in enhancing

teeth stability after debonding of orthodontic appliance.

Materials and Methods: Sixteen adult male Awassi sheep were used in this
study. They were randomly divided into two main experimental groups, each
group had a split-mouth design, then each experimental group was further
subdivided into two subgroups (4 sheep in each) according to euthanization
day to 21 and 42 days after debonding. The right and left third incisors of each
sheep were removed, and the wounds were allowed to heal for a week. Then,
conventional orthodontic appliances were fixed to the lower incisors
bilaterally, and elastomeric chains were attached to the brackets of the second
and fourth incisors to speed up their approximation for two weeks, followed
by a retention period of four weeks. During this period, sub-mucosal
injections of 10mg Melatonin, 10mg chloroquine, Dimethyl sulphoxide, and
phosphate-buffered saline solutions were injected into groups 1, 2, 3, and 4
respectively at the mesial side of the mandibular 2™ lower incisors and the
distal side of the mandibular 4" incisors. After 4 weeks of retention, the
orthodontic appliances were debonded allowing the 2™ and 4™ incisors to
move back, and the extent of movement was quantified both directly and
indirectly. Then, histological and quantitative real-time polymerase chain

reaction analyses were performed.



Abstract IV

Results: A higher amount of relapse developed during the first seven days
following the debonding of orthodontic appliances (especially for phosphate-
buffered saline and dimethyl sulphoxide groups). During the relapse period
higher amount of relapse was recorded in the phosphate-buffered saline group,
followed by the dimethyl sulphoxide group, and chloroquine group, and the
least amount of relapse was registered for the melatonin group as compared to
other groups in both the direct and indirect measurement method.
Histologically, the melatonin group possessed the narrowest periodontal
ligament width, the largest osteoblasts number, the lowest osteoclasts number,
highest blood vessels number with varying degrees of significance when
compared to the other experimental groups and subsequently the largest new
bone formation area on days 21 and 42. Similarly, and when compared to the
dimethyl sulphoxide and phosphate-buffered saline groups, chloroquine group
showed the same outcomes as the melatonin group with varying degrees of
significance. On the other side regarding RUNX2 gene expression analysis,
the melatonin group revealed the highest mRNA Ilevel followed by
chloroquine, dimethyl sulphoxide, and phosphate buffered saline groups on 21
and 42 days respectively. Conversely, regarding RANKL gene expression
analyses, the melatonin group had the lowest mRNA level followed by
chloroquine, dimethyl sulphoxide, and phosphate buffered saline groups on 21
and 42 days respectively.

Conclusion: The clinical, histological, and RT-qPCR analysis outcomes of
this study confirmed the beneficial impact of melatonin on boosting bone
remodeling by increasing bone formation and decreasing bone resorption,
hence improving tooth stability and consequently minimizing relapse. In
addition, chloroquine decreases the amount of relapse as compared to the

dimethyl sulphoxide and phosphate-buffered saline groups.
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