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Abstract— This study aimed to determine range of effective doses of autologous
growth factors from platelet concentrate on osteoblastic differentiation of autologous
differentiated rat bone marrow stromal cells (BMSc) in vivo. Materials and Methods:
Under general anesthesia blood and bone marrow were collected from 25 male
Spraque-Dawly rats (350-400 grams). Platelet concentrate (PC) and platelet poor
plasma (PPP) were prepared using open tube centrifugation technique. Autologous
growth factors (GFs) were obtained from activated platelet concentrate (PC). Amount of
TGF-B1 in the GFs was quantified using ELISA. Bone marrow was cultivated in
osteogenic culture medium. Osteoblastic differentiation of bone marrow stromal cells
(BMSCs) in the 2nd passage was characterized. Differentiated BMSCs were seeded on
collagenous bovine bone matrix (ICBM) and implanted intramuscularly in tight muscle of
rats. The study was categorized into 5 groups, Groups A-C, ICBM, PPP and BMSCs
with different concentrations of TGF-B1 in GFs, 1, 3 and 10 ng of TGF-B1 were
implanted on left side and BMSCs without GFs were implanted on right sides. In Group
D, ICBM and bone morphogenetic protein-2 (BMP-2) with and without PPP were
implanted on right and left sides, respectively and Group E, ICBM with and without PPP
were implanted on right and left sides, respectively. Rate of bone formation was
investigated by detecting sequential fluorochrome deposition and amount of heterotopic
bone formation were investigated using micro-computer tomography (micro-CT).
Results: It was found that concentrations of TGF-B1 in platelet concentrate were
moderately correlated to numbers of platelets. BMSCs differentiated into pre-and
mature osteoblasts in vitro and formed heterotopic bone. The highest amount of new
formed bone was found in Group D on right side, BMP-2 with PPP. Conclusions: A
tissue construct of collagenous bone matrix and autologous fibrin was an effective
carrier of cells and osteogenic proteins in vivo. Fibrin gel enhanced osteogenic
induction potential of BMP-2. Platelets are a potential source of autologous growth
factors to be applied in bone tissue engineering, but a range of effective doses of

autogenous growth factors on heterotopic bone formation was not found.





