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Abstract: Objective To construct a new tissue-engineered bone with poly (D, L-lactide-co-glycolide) (PLGA), bone morpho-
genetic protein (BMP) and bone marrow-derived stem cells (BMSCs) and observe its effect in repairing segmental bone de-
fects. Methods A 15-mm bone defect in the right radius was induced in New Zealand white rabbits, and the models were ran-
domized into three groups to receive implantation of the tissue-engineered bone grafts constructed with PLGA carrying 5 mg
BMP and about 1x10° BMSCs (experimental group), grafts of PLGA with about 1x10° BMSCs (control group), or grafts of
exclusive PLGA (blank control group), respectively. The osteogenesis in the bone defect after the implantation on was evalu-
ated X-ray films, and the histological changes of the tissues sampled from the bone defect 4, 8, and 12 weeks after operation
were observed and new bone formation was measured by image analysis. Results The bone defect was completely repaired in
the experimental group 12 weeks after the implantation, showing the best results among the 3 groups. The bone defects in the
blank control group was filled with only fibrous and connective tissues at 12 weeks. Conclusion This tissue-engineered bone
constructed with PLGA, BMP and BMSCs possesses good ability in repairing segmental bone defect.

Key words: bone morphogenetic protein; poly (D, L-lactide-co-glycolide); bone marrow-derived stem cells; tissue engineering
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Fig.1 Morphology of
PLGA material under
scanning electron
microscope (Original

magnification: x100)
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Fig.2 Morphology of
BMSCs under scanning
electron microscope on the
3rd day of culture with
PLGA material (Original

magnification: x500)
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Fig.3 X-ray of the bone defects 4 weeks after operation

a: Blank; b: Control; c¢: Experimental group

B4 RE8AX%KA
Fig.4 X-ray of the bone defects 8 weeks after operation

a: Blank; b: Control; c: Experimental group

Bs AERAXZ%R
Fig.5 X-ray of the bone defects 12 weeks after operation

a: Blank; b: Control; c: Experimental groups. Arrowheads indicates

newly formed bone marrow cavity
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Tab.1 Relative values of callus density at the bone

defects evaluated by X-ray (n=3, Mean=SD)
Post-operative time (weeks)

Group

4 8 12
Blank* 33.81£1.23  37.18+1.44  38.42+3.88
Control* 46.58+1.45 56.80+0.78  68.44+1.53
Experimental* 47.79+1.26  63.89+1.18  78.40x+1.24
*P<0.05
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Fig.6 Typical histological sections of decalcified specimens harvested from the experimental (a), control (b) and

blank control (c) groups 4 weeks after operation (HE staining, original magnification: x100)
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Fig.7 Typical histological sections of decalcified specimens harvested from the experimental (a), control (b) and

blank control (c) groups 8 weeks after operation (HE staining, original magnification: x100)
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Fig.8 Typical histological sections of decalcified specimens harvested from the experimental (a), control (b) and

blank control (c) groups 12 weeks after operation (HE staining, original magnification: x100)
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