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ABSTRACT

Background: After injuries, infections, or tumor removal, bone rebuilding is

necessary for endogenous healing. Among the several induced ways for repairing
bone defects are the allogenic, synthetic, and autologous techniques. However,
surgical implantation of bone grafts and bone infill substances at the bone defect
location may cause edema, infection, and heterotopic bone growth. Thus,
osteogenic systemic medications will be an outstanding treatment for bone

lesions.

Aims of the study: This work aimed at evaluating the systemic impacts of the

drug teriparatide on bone healing following the surgical creation of bone defects
in rats' mandibles. Also, evaluating teriparatide effects on serum total alkaline

phosphatase, bone-specific alkaline phosphatase, calcium and phosphate levels.

Materials and methods: In this study, A total of (40) albino male rats weighing

between (300-350 gm) and aging 6-7 months were divided into two groups,
namely the control group and the treatment group, with each group consisting of
twenty rats. All rats had an identical surgical procedure. A hole was created in
the mandible, measuring (3 mm) in diameter and (3 mm) in depth, and was left
empty. Teriparatide was administered in a dosage of (10ug/kg) daily
subcutaneous injection for the treated group. Animals were euthanized at four
specific time intervals (7, 14, 21 and 28) days. The mandibles were removed,
sectioned, preserved, and processed for the histological examination and blood

samples were collected for biochemical analysis.

Results: Histological evaluations of the healing defect site for the teriparatide-
treated group on postoperative days (7, 14, 21 and 28) revealed shorter healing
time and enhanced bone formation in the form of greater amounts of osteoblasts,
osteoid matrix density, osteoid matrix mineralization, areolar tissue deposition,
woven & trabecular bone islets and gap occlusion. The group treated with
teriparatide significantly exceeded the control group in the mean ranks of each

osteoblast presence, osteoid matrix density and osteoid matrix mineralization on
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the 7% day and 14" day of the experiment. Also, the treated group was
significantly superior to the control group in woven bone islet formation on the
14™ 21 and 28" days of the experiment. Biochemical analyses revealed that
teriparatide elevated serum levels of total alkaline phosphatase and bone-specific
alkaline phosphatase, elevated the serum calcium concentration levels and
lowered serum phosphate concentration levels. Significant statistical differences
were observed in the levels of the total alkaline phosphatase and bone-specific
alkaline phosphatase among the control group and the group that was treated on
the 7th, 14th, and 21st days following the surgical procedure. Additionally, a
significant statistical difference in serum calcium levels between the two groups

was observed on the 14th day of the experiment.

Conclusion: The results of this study revealed that the regular systemic
administration of teriparatide resulted in accelerating bone restoration. Rats
treated with teriparatide exhibited enhanced bone production and maturation, as
well as a reduced healing time, compared to the control rats, in relation to bone
defects. This was proved by a noticeable rise in total alkaline phosphatase levels
and bone-specific alkaline phosphatase, as seen in the biochemical investigations.
Teriparatide, being a synthetic parathyroid hormone, caused modest increases in

blood calcium levels and decreases in serum phosphate levels.
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