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Abstract
Background: The bone is a highly dynamic structure that undergoes

constant renewal through a process known as bone remodeling, in which
old bone is replaced by new bone. Oxidative stress and delayed healing are
contributing factors to poor biocompatibility and delayed bone healing. In
this study, systemic metformin is used orally to accelerate bone defect
healing. Metformin treatment has increased the advantage of bone
regeneration. It possesses an osteogenic effect by increasing osteoblast
differentiation from stem cells and osteogenesis.

Aims of the study: To evaluate the systemic effect of metformin
administration on bone healing in rabbits after surgical induction of bony
defect at two different time intervals. To use biochemical assessment of
serum alkaline phosphatase, gene expression of osteocalcin and vitamin D
receptors in the bone samples taken from bony defect sites, and also to use
radiographical, histological, and histometrical analysis to measure the
amount of new bone formed to assess the healing process.

Materials and Methods: Twenty adult male rabbits weighing from (1.75 -
2 kg) are used in this study. They were divided into two groups. Each
group contains ten rabbits. All rabbits received the same surgical
procedure under general anesthesia. After surgical exposure of the rabbit's
femur, two holes of 3 mm diameter by 3mm depth were prepared and left
empty. The animals were separated into two groups. Group 1 (control
group n=10) in which no treatment was received. Group 2 (treatment
group) was given metformin orally at a dose of 50mg/kg of body weight.
All animals were sacrificed at two times intervals according to their groups
on the 14" and 28" day after surgery (five rabbits at each time interval), the
femur was isolated, sectioned, radiographed, and also analyzed
histologically and the new bone tissues were assessed for

histomorphometry.
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Blood was also taken from the rabbits at the sacrifice time for
biochemical analysis ( serum alkaline phosphatase ) after serum
preparation. Bone tissue samples taken from the bony defect sites were
assessed for gene expression of osteocalcin and vitamin D receptors to
quantify the production of these two proteins in response to the

administered drug of the study.

Results: The serum alkaline phosphatase increases significantly in the
metformin-treated rabbits more than in the control group. Gene expression
of osteocalcin and vitamin D receptors shows that the metformin-treated
group expresses higher results than the control with significant difference
occur on day 28 between the treated and the control group, indicating a
more quantitative representation of these two proteins in the treated group.
A radiographical assessment of the hole site shows that more radiopacity
and new bone formed at the hole in the metformin-treated group.
Histological and histomorphometric results reveal an increase in new bone
formation and bone-forming cells in the metformin-treated group.

Conclusion: Metformin increases bone healing and regeneration at the
bone defect sites. Systemic-treated rabbits show lesser inflammatory
response at the site of the bone defect as seen in the histopathological
results. Metformin also increases bone mineral density (BMD) in the newly
formed bone at the site of the bone defect. Its systemic administration

possesses an osteogenic effect.
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