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Function of Bone Marrow Peptide and Its Calcium-Chelated Form in the Proliferation

and the Osteogenic Activity of Cultured Osteoblasts
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Abstract: Osteoblasts play bone-forming roles in the process of bone metabolism. Calcium-chela-
ted bone marrow peptides (MP-Ca) was prepared and its effects on the proliferation and osteogen-
ic activity of osteobalst (OB) were investigated and compared with calcium-free peptides of sheep
bone marrow (MP). Prepared MP-Ca was identified via Fourier transform infrared spectrometer.
The osteoblasts isolated from the skull of newborn SD rats were identified through alkaline phos-
phatase (ALP) and alizarin red staining. Different concentrations of test substance, including the
positive control 17 B-estradiol, were added to the medium and the CCK-8 method was used to de-
termine the optimal concentration for the subsequent study. The proliferation and the osteogenic
activity of OB were expressed as OD,s .. and the content of ALP and osteocalcin (BGP) in cell ly-

sate prepared from MP-Ca, MP, estrogen treated OB cells at optimal concentrations. MP and
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MP-Ca showed no completely overlapped infrared spectra and apparent shifts of absorption peaks

were observed, which indicated that MP-Ca was different form MP and it was prepared success-

fully. After ALP staining the isolated and purified OB cells appeared positive reaction. The re-

sults showed that OD;;) .+ ALP and BGP levels of the MP-Ca treated cells were significantly

higher than those of the MP treatment (P<C0. 05 or P<C0.01), but they were significantly lower
than those of 178-estradiol treated group (P<C0.05 or P<C0.01). It can be concluded that al-

though inferior to 17g-estradiol, MP and MP-Ca were effective in promoting the proliferation of

osteoblasts in vitro and enhance their bone formation activity, and MP-Ca was superior to MP.
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Fig. 1 The infrared spectrum of short peptide with MP and MP-Ca
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A. HE-stained primary cultured osteoblasts; B. Osteoblasts stained by alkaline phosphatase; C. Calcified nodules on the

surface of osteoblasts after Alizarin Red staining
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Fig. 2 Identificationof osteoblasts isolated from neonatal rat calvarial cell ( X 100)
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A. The growth curve of cultured osteoblasts; B, C. Selection of optimal concentration for each treatment group; D. Effects

of different treatment groups on the proliferation of osteoblasts
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Fig. 3 Selection of optimal concentration for each treatment group and the effect of them on the growth curve of osteoblasts
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Fig. 4 Effect of tested agents on the activity of alkaline phosphatase and BGP content of third generation osteoblasts
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