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Abstract

-Background the bone is a highly dynamic system that undergoes continual
remodeling in response to both external and metabolic stimuli. Based on bone
remodeling, it was designed to mimic orthodontic tooth movement. Magnesium is
one of the main elements and necessary nutrients in humans. It has a number of

health properties, especially in bone development.

-Aims of the study the study aims to estimate the consequences of magnesium
oxide administration in different doses on orthodontic teeth movement and relapse

after orthodontic retention period and on orthodontic apical root resorption .

-Material and method twenty healthy male albino rabbits were chosen by
veterinarian . The animals were classified into four groups of five animals each:
two control groups ( positive and negative ) and two experimental groups (low
dose and high dose). The lower central incisors of rabbits were fixed with a
modified fixed orthodontic appliance that provided a 40+2 gm equivalent lateral
force. During the orthodontic period, the animals in the experimental groups were
given a low dose of 40 mg/kg and a high dose of 80 mg/kg body weight
magnesium oxide once daily at 10 p.m. for all experiment period . An orthodontic
treatment period for two weeks was made, then each rabbit underwent a one week
retention phase and followed by relapse period for three weeks . The teeth
movement during orthodontic treatment and the relapse period was estimated in
all groups at end of each period by using a digital verniear caliper. The rabbits
were ethunized at the end of the studies, and blood was drawn to obtain serum
samples(Ca', Mg'? and total alkaline phosphatase). Animals were dissected for
genomic examinations(gum, bone and periodontal ligament)and histological
examination ( bone around the teeth ) were carried out however ; After the study
was over, their pressure side of the lower jaws were utilized to prepare

histopathology slides for haematoxylin and Eosin staining. ANOVA and Tukays
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tests at the p<0.05 level for statistically significant differences were used in SPSS

to analyze the data.

-Result: Clinically, the high dose group had significant differences at p<0.05 in
accelerated teeth movement and decrease relapse rate than the low dose and

control groups.

Biochemical finding (serum Ca™, Mg™ and alkaline phosphatase) no

significant differences at p<0.05 between treatment and control groups.

Genomic study: Osteocalcin gene expression of bone , gum and periodontal
ligament is significantly regulated up at p< 0.05 in low dose of magnesium oxide
group in comparison to high dose and control groups which are significantly
regulated down,while vitamin D receptor showed no significant difference between
group in both gingiva and periodontal ligament but for bone low doses of
magnesium oxide significantly regulated up vitamin D receptor gene expression in

comparison to high doses and control group which significantly regulated down

Histologically, the high dose group atp< 0.05 was significant increase in
osteoblasts and osteocytes number and decrease in osteoclasts number than low
dose and control group also high dosage group has significant increase in
cemntoblasts and fibroblast number and lesser fibrocyte and cemntoclast than the
control group and increase thicknesses of cementum and decrease thickness of

periodontal ligament compared to control positive group and low dose group.

-Conclusion supplementation with high dosage of magnesium oxide during
orthodontic treatment and retention period showed higher teeth movement with
reduced relapse tendency and reduced root resoption in comparison to low dose
and control groups ,while higher vitamin D receptor and osteocalcin gene
expression correlate quite well with increases in anabolic bone growth in low dose

group in compared with high dose and control groups.
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