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Abstract

ABSTRACT

Introduction: Relapse is a major clinical issue for orthodontist and
patients. Currently, only mechanical retention is used after orthodontic
treatment. Theoretically, biological intervention accelerates tissue recovery
after treatment and reduces or eliminates the need for mechanical retention.
So, this study aimed to use CaCO3; nanoparticles (NP), with and without
recombinant human bone morphogenetic protein (rhBMP-2) as biological
intervention to prevent or reduce relapse after orthodontic tooth movement
(OTM) in rats.

Materials and Methods: This study involved preparation of CaCO3NP,
then optimizing the proper dose to be used with and without rhBMP in the
experimental study on rats. OTM was induced in 80 male Wistar Albino
rats, split mouth design, for 21 days. Active coil spring was used to move
the first molar mesially. These rats were then organized into two groups, 40
rats each. Each group was subdivided into four subgroups, 10 rats each.
Control subgroup with OTM only, subgroup received OTM with rhBMP
alone, subgroup received OTM with CaCO3;NP alone and subgroup receive
OTM with CaCO3NP conjugate with rhBMP.

After the first 21 days of OTM, the active coil spring, in the 2nd group (9-
week group), was replaced with passive ligation, for another 21 days, in
order to retain the mesially moved molar in their new place. However, for
the 1st group (6-week group), the active coil spring was debonded without
placement of any retentive mean. During the second 21 days, a specific
therapy for each subgroup was administrated weekly for both 6-week and 9
—week group, and the body weight (BW), the OTM and relapse distance
(RD) was weekly measured for both group (6-week and 9-week), and then
sacrificed at day 42. Whereas 9-week group was transferred for a third 21

days of post-retention period, in which the relapse distance was measured,
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and then sacrificed at 63. Histomorphometric analysis was performed to
assess the changes in the counts of osteoblasts, osteoclast, bone resorption,
and bone deposition area. The analyses and figures were conducted using
the GraphPad Prism 7.04 and A P-value of <0.05 was considered
statistically significant.

Results: An ionic cross-linking procedure was used for prepared of
CaCO3NPs. The product nanoparticles could effectively entrap rhBMP-2
and formed stable rhBMP-2-CaCO;NPs.

Within each group, the animal BW was reduced significantly after the
intervention and continued over time with higher average reduction in 9-
week group than 6-week group. The OTM in all subgroups of 6-week and
9-week group had sharply increased between day zero (Baseline) and day
21%,

The RD has increased over time (from 28 to 42 days) in the four subgroups
of the 6-week group. The control subgroup had the highest RD while
conjugate subgroup had the lowest RD over the three time points (28, 35
and 42 days). On the other hand, the RD in the four subgroups of the 9-
week group was almost zero over three time points (28, 35 and 42 days)
and then sharply increased on day 63™. Overall, the average RD of the 9-
week groups on day 63™ was less than half of the average RD in the 6-
week groups on day 42",

Histological examination showed that bone resorption, bone deposition and
cells count were higher in treated side than untreated side. Bone deposition
was higher on treated side/tension site of 9-week group compared to its
counterparts on 6-week group, whereas, bone resorption was higher on
treated side/pressure site of 9-week group compared to its counterparts on
6-week group. Osteoblast cells were more in treated side/tension site of

CaCO; subgroup at 9-week group than 6-week group; however, osteoclast
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cells were lower at treated side/pressure site of control, rhBMP and CaCO;
subgroups at 9-week group compared to 6-week group.

Conclusion

CaCO3NPs can be used as biological retainer. Also it can be used as carrier
for rhnBMP and as biological retainer (conjugate) but with caution.

In 9 weeks group, relapse distance was reduced with the presence of both
mechanical and biological retention. Histological picture of relapse was

comparable to that of orthodontic tooth movement.
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