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Osteogenesis Imperfecta (OI) is characterized by low bone mass that predisposes affected individuals
to musculoskeletal fragility. Individuals with OI have genetic mutations in type I collagen (Col1A1 and
Col1A2), which serve a structural function. The most common therapeutic treatment for OI patients is
the administration of bisphosphonates. OI patients have multitude of dental problems and they require
orthodontic treatment to achieve proper function, stability and esthetics. However, literature lacks the
evidence regarding the nature of Orthodontic Tooth Movement (OTM) in an OI individual. Additionally,
how the treatment with bisphosphonates affect the OTM and orthodontically induced root resorption is
yet to be studied.

The central hypothesis of this proposal is that the Alendronate treatment will improve the bone quantity
and quality in OI mice and may decrease the rate of OTM.
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The aim of this study is to decipher the cellular and molecular mechanisms behind the orthodontic tooth
movement and the rate of orthodontic tooth movement with Alendronate treatment in Osteogenesis
Imperfecta mice model.
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Figure 4: Evaluation of Osteoclasts on the compression side using Tartrate Resistant
Alkaline Phosphatase (TRAP) stain
Female OI animals treated with saline exhibited more rapid resorption and removal of necrotic
zones of the compressed PDL compared to Saline males. This resulted in the presence of larger,
acellular areas within the PDL in the Saline female group.
However, Alendronate treatment caused decreased number of osteoclasts (red) in both, females
and males (in the alveolar bone and the PDL).
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Histological Evaluation
• After tissue harvesting, maxilla was fixed for 5 days in 10% formalin at 40C. The samples were then
decalcified in 14% ethylenediaminetetraacetic acid for 3 weeks and then processed for standard
paraffin embedding. Serial sections were done to evaluate histology, osteoclast number and collagen
PDL fibers . Hematoxylin-Eosin (HE), Tartrate Resistant Alkaline Phosphatase (TRAP) and Picrosirius
Red staining was performed according to manufacturer protocol.
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• At each age group, we had 7 to 8 animals.
• Following 2 week medication treatment, orthodontic tooth movement
was performed by tying maxillary right first molar to the NiTi closed
coil spring applying 3cN to 5cN of force.
The other end spring was tied to the maxillary incisor and light cured for enhanced stability. The
maxillary left first molar served as a control.
• Mice were euthanized by CO2 inhalation and the maxilla was harvested and stored at -4 C in 10%
formalin for microCT (Bone volume fraction (BVF) and Tissue Density) and histological evaluation.
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Mice
• All procedures were approved by the UConn Health IACUC and performed in an AAALAC accredited
facility.
• We used Col1a2 oim/J OI mice. The animals used in the research were 10 weeks old when they were
injected with saline or Alendronate for 2 weeks giving rise to four groups:
i) Alendronate male (AM)
ii) Saline male (SM)
iii) Alendronate female (AF)
iv) Saline female (SF)

Figure 3: Hematoxylin-Eosin (HE) staining showing the hyalinization of Periodontal
Ligament (PDL) in Alendronate and Saline groups.
Both male and female animals treated with Alendronate showed increased PDL hyalinization on
the compression side compared to Saline group.
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Figure 1: MicroCT shows increased bone volume, decreased root resorption, and decreased distance
between first and second molar in Alendronate groups compared to Saline groups.

Figure 5: PicroSirius Red staining
The PicroSirius Red staining in the Saline groups showed the defective structure of collagen
fibers due to the mutations associated with type I collagen in Osteogenesis Imperfecta. However,
the higher intensity and thickness of collagen fibers in the Alendronate groups indicates that
Alendronate might be helpful in restoring the integrity and quality of collagen fibers in
osteogenesis imperfecta.

CONCLUSION
•
• Alendronate Male (AM) had significantly
decreased orthodontic tooth movement
compared to Saline Male (P<0.05)
• Alendronate
Female
had
significantly
decreased orthodontic tooth movement
compared to Saline Female (P<0.05)
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Figure 2: Orthodontic tooth movement (OTM) in the four groups. SM – Saline Male; AM – Alendronate
Male; SF- Saline Female; AF – Alendronate Female; . * Significant at P<0.05

There was decreased orthodontic tooth movement, decreased root resorption, and
increased bone volume in Osteogenesis Imperfecta mice injected with Alendronate
compared to saline in both genders.
There is an increase in the hyalinization zone in the Alendronate male and female
groups compared to Saline male and female groups.
There was decreased number of osteoclasts in the Alendronate OI male and female
mice after orthodontic tooth movement as compared to the saline groups.
We observed significantly rapid resorption of hyalinized zones in the saline female OI
mice compared to the saline male OI mice.
The intensity of collagen fibers of the PDL is higher in the Alendronate mice compared
with saline controls.
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