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Tricaicium phosphate complex pre-loaded with bone morphogenetic protein-2 or platelet

derived growth factor-BB for repairing critical-size cranial defects in SD rats
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Abstract: Objective To observe the effect of a new biomaterial in promoting the bone regeneration for repairing critical-size
cranial defects in SD rats. Methods Critical-size cranial defects were induced in 3-month-old male Sprague-Dawley rats and
repaired with the implants of calcium phosphate from growth factor enhanced matrix 21 (CaPfromGEM21, control),
CaPfromGEM21 preloaded with 10 ng bone morphogenetic protein-2 (BMP-2), CaPfromGEM21 preloaded with 100 ng BMP-2,
CaPfromGEM?21 preloaded with 0.3 g platelet-derived growth factor-BB (PDGF-BB), or CaPfromGEM21 preloaded with 3 ug
PDGEF-BB. The defects were examined 6 weeks after the surgery with X-ray, micro-CT, HE staining and quantitative
assessments. Results X-ray showed defect repair in all the groups. The fracture line became obscure, and the defects were
almost fully repaired by the regenerated bone tissues in PDGF-BB group. Micro-CT demonstarted new bone formation in the
defects. The new bone volume was significantly greater in PDGF-BB groups than in BMP-2 groups (P<0.05). HE staining
revealed the presence of new bones in the defects and new vessels in and around the new bones without inflammatory cells.
The new bone area fraction was significantly greater in 10 ng BMP-2 group and 0.3 pg PDGF-BB group than in the control

group (P<0.05), and the new vessel density was

s HEA:2015-11-02 similar in the all the 4 cytokine-preloaded groups and
HE2TH:BHEARP 24 (31328008) ;) A4 H AP %14 all significantly greater than that in the blank and
(2014A030313275, S2013010014253) ; J-“ ;ZE ﬁ jF:' ﬁ H— il W oH CaPfromGEM21 control group (P<0.05). Conclusion

CaPfromGem21 combined with BMP-2 or PDGF-BB
has good biocompatibility and can better promote
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bone regeneration for repairing bone defects.
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Fig.1 X-ray of the rat skull at 6 weeks after surgery. A: CaPfromGEM21/CaPfromGEM21+0.3 ug PDGF-BB; B: CaPfromGEM21+
10 ng BMP-2/CaPfromGEM21+3 ug PDGF-BB; C: CaPfromGEM21+100 ng BMP-2/Blank.
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Fig.2 3D reconstruction of cranial defects at 6 weeks after sugery (Scale Bar=1.0 mm). A: CaPfromGEM21; B:
CaPfromGEM21 + 10 ng BMP-2; C: CaPfromGEM21 +100 ng BMP-2; D: CaPfromGEM21 +0.3 ug PDGF-BB; E:

CaPfromGEM21+ 3 ug PDGF-BB; F: Blank.
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Tab.1 Quantitative assessment of new bone area fraction and new vessel density

Group New bone area fraction (%) New vessel density (number/mm?)
CaPfromGEM21 11.53+3.37 12.12+3.48
CaPfromGEM21+10 ng BMP-2 25.03+8.82 24.61+£9.24
CaPfromGEM21+100 ng BMP-2 19.54+6.50 23.64+7.59
CaPfromGEM21+0.3 ug PDGF-BB 35.26+9.13 30.21+5.42
CaPfromGEM21+3 pug PDGF-BB 24.36+14.46 32.72+8.89
Blank 3.18+0.21 7.80£3.87
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Fig.3 Statistical analysis of new bone volume in different
groups. *P<0.05.
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Fig.4 HE staining of the tissues from the defects (Scale bar=1.0 mm). A: CaPfromGEM21; B: CaPfromGEM21+10 ng BMP-2; C:
CaPfromGEM21+100 ng BMP-2; D: CaPfromGEM21+0.3 ug PDGEF-BB; E: CaPfromGEM21+3 ug PDGEF-BB; F: Blank.
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Fig.5 HE staining of the tissues from the defects (Scale bar=100 um). A: CaPfromGEM21; B: CaPfromGEM21+10 ng BMP-2; C:
CaPfromGEM21+100 ng BMP-2; D: CaPfromGEM21+0.3 ug PDGF-BB; E: CaPfromGEM21+ 3 ug PDGF-BB; F: Blank.
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