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Abstract

Introduction: Prolonged treatment time is one of the greatest challenges
of orthodontic practice, therefore numerous strategies have been proposed to find
the best method to decrease the time needed for orthodontic treatment.

Aims: This study sought to assess the influence of mechanical
vibration, low-level laser therapy (LLLT) using different energy settings, and
1,25—dihydroxycholecalciferol (1,25-DHCC) on the velocity of orthodontic
tooth movement(OTM). It was also intended to further investigate the role of
periodontal ligament and alveolar bone remodeling in rabbits , and observe
the bone density and biochemical changes and how they interplay with
increasing the velocity of tooth movement.

Materials and methods: This study used 133 male albino rabbits that
were randomly divided into seven groups : group I served as the baseline
control group of seven rabbits and six experimental groups of 21 rabbits
each including; group II served as the appliance control group, group I
received 20ul intraligamentous injections of  diluting 1,25 Dihydroxy
cholecalciferol with dimethysulfoxide to 10'° mol/L , group IV received a
mechanical vibration with Hummingbird (Oral B, USA) and laser groups
using an 810 nm diode laser functioning in continuous wave mode including
V., VI and VII groups according to laser energy 5.4J, 18] and 54J, respectively.
Furthermore each experimental group was subdivided into three subgroups of
seven rabbits each according to time of sacrifice (1,2 and 3 weeks) .
Additionally, the mandible of each animal was randomly assigned as
experimental (right) and control (left) sides. In all experimental groups, an
orthodontic nickel titantum open coil spring with two orthodontic bands
placed on the lower central incisors to deliver 50 g force for orthodontic tooth
movement. Mechanical vibration , 1,25-DHCC and LLLT applications were
repeated three times every week over 21 days .Direct measurement with
digital vernier and indirect tooth movement measurements from digital
occlusal radiograph were taken at the ten time intervals. Medial and lateral
bone density were measured from digital radiograph using planmeca
Dimaxis Pro X-ray machine while the cortical and cancellous bone density
were measured by using CT scan. Histological and biochemical analyses were
also performed.

Results: The amount of tooth movement in the groups III , IV and VII
was significantly greater than in group II in some days.Laser group with 54 J
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(VII) presented more positive results than laser group with 5.4 J dose (V).The
experimental groups particularly groups IILIV and VII had wider inter incisors'
roots distance, tension and PDL width in addition to an increased number of
osteoblasts (Ob.N) ,blood vessels and newly formed bone (NFB) at the tension
site than group I with varying significance at most time intervals . Opposite
finding was detected in the pressure and PDL width at the pressure site at first
and second weeks in the majority of groups with varying significance .On the
other hand, the majority of experimental groups showed no significant
difference in pressure width with group I at third week. Although the number of
osteoclast was higher in all experimental groups than control group , the only
significant difference was at first week in middle and apical regions. Although
right side had higher velocity of OTM and higher mean value of most
histomorphometric parameters and bone density in all groups particularly
groups I1I,IV and VII at all time intervals it has not reached the significant
level in most groups. With time there was a tendency to increase the amount of
OTM, tension ,PDL width and inter incisors' roots distance beside to increase
the number of osteoblasts , the percentage of new bone formation and bone
density at tension site to reach the highest level at third week in all groups
particularly in groups III, IV,VII compared to control group with
varying significance. While, all groups in the pressure side at zero time had the
widest pressure width compared with 152" and 3™ weeks.There was no
significant different in BALP,TRACP5b and sSRANKL among all groups at all
time intervals.

Conclusions: Mechanical vibration ,LLLT with 54 j and local injection
of 1,25-DHCC can enhance the velocity of orthodontic tooth movement due to
stimulation of bone remodeling and lead to a larger bone-density change.

Key words: velocity of orthodontic tooth movement,Mechanical
vibration, low level laser therapy,l,25-dihydroxycholecalciferol,bone density,
histomorphometric analysis,biomarker.
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