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ABSTRACT

Background: Adipose derived stem cells therapy is an attractive

putative option to treat various skeletal disorders especially
osteoporosis which is one of the most common bone diseases in

humans.

Aim: The primary aim of this work is to investigate the effect
of vitamin D3 (Vit.D3) on the osteogenic differentiation potentiality
of adipose derived stem cells (ADSCs) in treatment of induced
osteoporosis in albino rats. The secondary aim is to improve the
osteogenic differentiation potentiality of the ADSCs using

available, low cost and safe agent as Vit.D3.

Methodology: Sixty adult male albino rats were used in this
study and were divided into four main Groups: G.1 (Control gp.),
EXP.G2 (Osteoporotic gp.), Exp.G3 (treated with ADSCs only) and
Exp.G4 (treated with ADSCs + Vit.D3). At the end of the
experimental period of each group, the mandibles were excised free
and prepared for examination. The investigation of Vit.D3 effect on
ADSCs was done using: Hematoxylin & Eosin for routine
histological examination, Masson Tri-chrome stain for investigation
of new bone formation, Anti-osteonectin antibodies as immuno-
histochemical marker and morphometric study. All the collected

data was tabulated and statically analyzed.




Results: Vitamin D3 successfully enhanced the osteogenic
differentiation potentiality of the ADSCs by enhancing its
differentiation into osteoprogenitor cells. This was represented by
new active osteoblasts and young osteocytes detected by
osteonectin immuno-histochemical marker. Masson Tri-chrome
revealed higher new collagen formation and remodeling rate in
Exp.G4 than in Exp.G3. Also, there was a significant increase in the
number of osteoblasts, osteocytes, the thickness of the mandibular
cortical plates and the surface area percentage of spongy bone
trabeculae in Exp.G4 more than Exp.G3. Also, the number of
osteoclasts revealed significant decrease in Exp.G4 compared to
Exp.G3.

Conclusions/Significance: Vitamin D3 has a significant
synergistic effect on the osteogenic differentiation potentiality of
the ADSCs by enhancing its differentiation into osteoprogenitor
cells and inhibition of its adipogenic differentiation. It also inhibit
osteoclastogensis resulting in decrease in the resorptive activity.
This finding will help to improve quality of life in osteoporotic
patients by decreasing the susceptibility of fractures and by finding
a more profound way of treatment and prevention of osteoporosis

especially in elderly.
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LIST OF ABBREVIATIONS

: OH= hydroxyl, D= Vitamin D.
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