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Abstract vii

Abstract

Background: Bone is a dynamic organ that is continuously resorbed by
osteoclasts and subsequently rebuilt with new bone by osteoblasts
throughout life. Progesterone is a key physiological component of the
menstrual cycle, reproduction, and steroid hormone biosynthesis. Progestins
are class of synthetic compounds that were developed to mimic the
biological action of the endogenous sex steroid hormone progesterone,

which have been reported to have a role in bone healing.

Aim: This study aimed to assess the effects of local administration of
Hydroxyprogesterone caproate hormone on the healing of femoral bone

defect in rabbits.

Materials and Methods: The in vitro chemical analysis of
Hydroxyprogesterone caproate after the addition to the gelfoam was done
using High Performance Liquid Chromatography (HPLC) and Fourier
Transform Liquid Chromatography (FTIR) to evaluate its release from the
gelfoam at different time periods at (10 min, 30 min, 1 hour, 8 hour, 24 hours,
3 days, 7 days, 21 days, and 28 days).

For the in vivo study, sixty domestic adult male rabbits whose age between
8-10 months have been randomly selected for the study and divided into 4
groups. Each group subdivided into Control negative, control positive group
and study (experimental) group. To create the bone defect, each rabbit was
fully anesthetized, animal hair was removed and the area for surgery was
cleaned with povidone iodine solution. An incision was made then a
dissection of the muscle, facia and periosteum to expose the femoral bone.
Two holes were made by low-speed handpiece with round bur 3 mm cooled
with continuous irrigation of normal saline (0.9 %), the space between holes
was measured to be about 1 cm. In control negative group, the two holes

were left without filling by any material. While in control positive group the
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two holes filled by placement of a piece of Gelfoam. In the study group, the
holes filled by Gelfoam which soaked in hydroxyprogesterone caproate.
The effect of hydroxyprogesterone caproate on bone healing was asset at
four time periods at 3, 7, 21, and 28 days after the surgery, using multiple
tests  including;  histological  assessment, star volume test,
immunohistochemistry for CD34 and Ki 67 markers, quantification of serum
osteocalcin and RANKL markers, in addition to radiographical examination.
Results: The in vitro chemical analysis revealed that hydroxyprogesterone
caproate chemical structure was stable after its addition to the gelfoam. Also,
it showed the it maintained a sustained release over the tested period with a
maximum release recorded at 8 hr, this ensures releasing of the material
during the entire healing stages of bone.

The in vivo study results showed that the histological assessment confirmed
a significant enhancement in bone healing after application of
hydroxyprogesterone caproate confirmed the enhancement of healing
involve histological markers as inflammatory scores and bone formation.
The star volume test confirmed significant new bone formation for the study
group. While the immunohistological assessment for CD 34 and Ki 67
revealed intensity of reaction for hydroxyprogesterone caproate group. In
contrast, the radiographical comparison between the tested groups showed
non-significant bone formation due to short period of the tests the did not
allow the healing bone to reach full calcification and mineralization.
Conclusions: This study concludes that Hydroxyprogesterone caproate
enhances bone healing by promoting inflammatory responses and bone
formation as indicated by markers used to confirm this finding. It also acts
by decreasing the bone marrow spaces that indicated by the star volume test
measurement. Hydroxyprogesterone caproate represents a potential

treatment agent to be used to improve bone healing in human.
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