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Ectopic Bone Formation of Bone Marrow M esnchymal Stan Cells with Gene Transer of Human Bone
M orphogenetic Protein-9 Gene in Rabbit JIANGBiao, LI Ming , CAO Yu-jiang. Deparment o Pediatric
Orthgpaedics, Children’ sH ogpital o Chongging M edical U niversity, Chongging 400014, China

Abstract Objective To investigate themethod combining hBM P -9 gene thergpy w ith tissue-engineering
techniques to mprove osteogenesis in an ectopic bone formation model in rabbits M ethods Rabbitmarrow M SCs
were transferred w ith BM P-9 gene by cationic liposome, and then were subjected to a series tests including
fluorescent microscope, Flow cytometer (FOM ), AL P activity quantitative assay and V on Kossa' s calcium nodus
staninig; M SCs transfected w ith BM P-9 gene successfully w ere seeded onto scaffolds of polylactide-co-glycolide
(PLGA). Cellmatrix interactionsw ere observedw ith fluorescent m icrosoopy and scanning electronic m icro soopy:
The tissue-engineered bonesw ithM SCs seeded on PL GA w ere further subcutaneously mplanted into rabbits The
mplantsw ere evaluated w ith histological staining at 4 and 8 weeks after surgery. Results The gene transfer
efficiency of M SCs transfectedw ithBM P-9 genew as 34 15%, w hichw asmeasured by FOM. TheAL P activity of
M SCs w ith BM P-9 gene transfer w as higher than that of non-transfered cells (P< Q 01). The calcium nodus
formation of M SCsw as enhanced by the genemodification of BM P-9 gene M SCs seeded onto PL GA show ed high
level of cell proliferation, and efficient synthesisof cell matrix w as observed w ith scanning electronic m icro scopy.
In the ectopic bone formationmodel, nev bone areaw as al= significantly improved by BM P-9 genemodifiedM SCs
seeded on PLGA (P < Q 05). Conclusion hBM P-9 gene modified M SCs oould enhance ectopic nev bone
formation in rabbits These results indicated that the strategy combiningBM P -9 genemodifiedM SCsw ith PL GA
might be suitable for bone tissue engineering gpplications
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Fig 3 Fluorescent microscope of M SCs before transfection (A) and 24 h after transfection (B). x 200 Fig4 Ven Koss's crystal of
M SCsafter transfection (A: 10 daysafter transfection; B: 2 weekswithout transfection; C: 2 weeksafter transfection). X 200 Fig5
Fluorescence m icroscope observe(A: Co-culture of PL GA andM SCs tranfected with BV P-9; B: Smple PL GA bracket).  x 100 Fig 6
Scanning electron m icroscope observe(A: Simple PL GA bracket — x 250; B: Co-culture of PL GA andM SCs transfected with BM P-Q  x
600; C: Co-culture of PLGA and M s trandfected with BM P-Q x 1800) Fig 7 Observe of zoogenic tissue in 4 weeks af ter
mplantation (A: Smple PL GA bracket; B: PL GA bracketandM SCscanpounds C: PL GA bracket andM SCsof transection canpounds).
HE x 100 Fig 8 Observe of zoogenic tissue in 8 weeksafter implantation (A: Simple PL GA bracket; B: PL GA bracket andM SCs

canpounds C: PL GA bracket andM SCsof transfection campounds). HE X 100
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