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Abstract I

Abstract

Introduction: Relapse is a process that occurs when the orthodontically
corrected teeth return to their original state. This is caused by a variety of
factors, including insufficient alveolar bone remodeling.

Aims: To investigate the effect of transforming growth factor beta 1 and
osteogenic supplement in reducing of orthodontic relapse throught its effect
on the alveolar bone and periodontal ligament remodeling.

Materials and Methods: Forty male albino rabbits were used in this study.
They were divided randomly into four groups, negative control (4 rabbits)
and three experimental groups (12 rabbits in each): positive control,
transforming growth factor beta-1, and osteogenic supplement groups. Each
group was further divided into three subgroups (4 rabbits in each) according
to euthanization day (0, 10, and 20 days after debanding of the orthodontic
appliance). For the experimental groups, modified orthodontic appliances
were fixed on the mandibular two central incisors, and allowed the teeth to
move distally (for 2 weeks), followed by retention period (for 3 weeks).
During this period, sub-mucosal and intraligamental injection of phosphate
buffered saline, transforming growth factor beta- 1, and osteogenic
supplement solutions were injected into the positive control, transforming
growth factor beta-1, and osteogenic supplement groups respectively at the
mesial side of the mandibular left central incisors. At the end of the retention
period, the orthodontic appliances were removed, allowing the teeth to
relapse, and the amount of relapse was measured clinically. Then histological
and immunohistochemical analyses were carried out.

Results: A greater rate of relapse occurred during the first two days
following the removal of orthodontic appliances (especially for control
positive and osteogenic supplement groups). Throughout the relapse period,
greater relapse distance was recorded in the control positive group, followed

by the osteogenic group, and the least significant relapse was for the
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transforming growth factor beta-1 group as compared to other groups.
Histologically, the transforming growth factor beta-1 group had the widest
target area, the narrowest periodontal ligament width, the largest number of
osteoblasts, and subsequently the largest new bone area on day 0. On day 10,
the transforming growth factor beta-1 group showed the lowest number of
osteoclasts and the highest number of blood vessels with varying degrees of
significance when compared to the other experimental groups. On the other
hand, when compared to the positive control group throughout the relapse
period, the osteogenic supplement group had the same picture as the
transforming growth factor beta-1 group with varying degrees of
significance. When compared to other groups, the transforming growth
factor beta-1 group showed higher levels of bone alkaline phosphatase
immunoreaction with a significant difference on day 0 and a significantly
lower tartrate resistance acid phosphatase 5b immunoreaction on day 10 as
compared to a positive control group.

Conclusion: The clinical, histological, and immunohistochemical finding of
this study proved the positive effect of transforming growth factor beta-1 on
enhancing bone remodeling by increasing bone formation and decreasing
bone resorption, thus enhancing tooth stability and subsequently reducing
relapse. Also, the osteogenic supplement reduces the relapse rate as

compared to the positive control group due to its osteogenic effect.
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