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ABSTRACT

This study aims to examine the effects of propolis and vitamin D3
on the teeth of dogs undergoing orthodontic tooth movement for the
upper jaw. The study focuses on tooth movement, bone formation and
resorption, and bone health biomarkers such as Tartrate-Resistant Acid
Phosphatase, Receptor Activator of Nuclear Factor Kappa-B Ligand,
Tumor Necrosis Factor Alpha, and Alkaline Phosphatase. It also
addresses histological changes in bone tissue and the therapeutic benefits
of propolis compared to vitamin D3.

Twenty male dogs were used in this study, divided into 4 groups.
The first group served as the control. Each dental arch was divided into
two sections: one received only Dimethyl Sulfoxide by injection into the
periodontal ligament on the mesial side (using the midline to measure the
palatal groove) of the upper second premolar, while the other section
received Dimethyl Sulfoxide with an orthodontic intervention by
injection. In the second group, propolis was injected at a dose of 300
mg/kg. As for the preparation of doses, they were as follows: The 300
mg/3days dose of propolis was obtained using half ml of the original
product (Propolis, Comvita, New Zealand, 600 mg/ml). The 150
mg/3days dose was also obtained by using half ml of the original product
(Propolis, Comvita, New Zealand, 300 mg/ml). In the third group (oral
propolis), the orthodontic intervention was carried out, and the dogs were
administered propolis orally at a dose of 100 mg/kg/day. Lastly, in the
fourth group, dogs received an orthodontic intervention along with a
reference drug, vitamin D3, at a dose of 25 pg/week.

The effects of treatment in the different groups and over time, as
well as their interaction on tooth movement distance, indicate that vitamin
D3 injecion significantly increased tooth movement compared to the

other groups, while propolis showed effectiveness within certain limits
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but not as strongly as the vitamin D3 injection group. The study
demonstrated that Tartrate-Resistant Acid Phosphatase levels on the
pressure side significantly increased with D3 injection. Oral propolis and
150 mg propolis injections were less effective compared to the previous
treatments (vitamin D3), while propolis at a dose of 300 mg/kg recorded
the lowest value. Vitamin D3 injections recorded the highest Receptor
Activator of Nuclear Factor Kappa-B Ligand score in pressure side ,
while oral propolis showed an effect in reducing Receptor Activator of
Nuclear Factor Kappa-B Ligand levels when comperd with vitamin D3.
Additionally, the 300 mg propolis injection significantly increased
Alkaline Phosphatase levels on the tension and compression side
compared to the Vitamin D3 injection. Vitamin D3 injection significantly
increased Alkaline Phosphatase in tension side in the cervical part of the
teeth compared to propolis injections. Vitamin D3 injection also
significantly increased Tumor Necrosis Factor Alpha levels compared to
oral propolis in tension and compression side.

Both propolis (300 mg) and vitamin D3 significantly increased the
number of osteoblasts on both the tension and pressure sides in the treated
areas. Additionally, propolis (300 mg) increased the number of
fibroblasts, contributing to improved tissue regeneration. These findings
highlight the independent effects of treatment type and location on the
tooth root. Vitamin D3 also stimulated osteoclast activity more than
propolis, especially on the pressure side, leading to an imbalance in bone
remodeling.

Vitamin D3 plays a role in tooth movement and bone formation,
while propolis helps protect tooth roots from resorption. The propolis
reduce Tartrate-Resistant Acid Phosphatase enzyme activity and inhibit
osteoclast activity, promoting slower tooth movement when comper with

vitamin D3. Vitamin D3 increases Receptor Activator of Nuclear Factor
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Kappa-B Ligand levels, aiding in tooth movement. Vitamin D3 increases
Tumor Necrosis Factor Alpha level when compare with propolis groups
and it is enhances bone health by regulating calcium levels and
controlling Receptor Activator of Nuclear Factor Kappa-B Ligand
secretion. On the other hand, propolis reduces inflammation by inhibiting
Receptor Activator of Nuclear Factor Kappa-B Ligand secretion. This
makes propolis beneficial in orthodontics and bone remodeling. Both
propolis and vitamin D3 are beneficial for tissue health and recovery
processes due to their anti-inflammatory properties and enhancement of
collagen production. Both substances increase collagen density, enhance
fibroblast activity, and improve vascular health. When used in treatment,
each has its own effects, but vitamin D3 activates osteoclasts in areas
such as tension zones and tooth root tips, leading to further bone

resorption.
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