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Treatment of Bone Defect Bone Allograft with Bone Marrow Stem Cell
in Animal Experiment

FU Ming, LIANG Hai- xiang, HE Ai- Shan, LEI Lei, LIN Zi- Hong, SHENG Pu- Yi,
YANG Zi- bo, LIAO Wei- Ming
( Department of Orthopaedics, Joint Surgery, The First Affiliated Hospital, SUN Yat- sen University; Guangzhou 510080, China )

Abstract: Objective To study the feasibility and result of transplanting bone allograft with bone marrow stem
cell in treatment of bone defect in animal experiment. Methods Fifteen New Zealand white rabbitswere chosen for
the 1 cm bone defect model of both radiuses. Randomly, one radial side was chosen for the model, and the other
side was for the control one. The bone defect of experimental side was filled with surface - demineralized bone
allograft and bone marrow stem cell cultured in vitro. The control side was filled with bone allograft only. After 12
weeks, all the animals were observed by X ray, biomechanics, and histology. The results were analyzed and
compared. Results After 12 weeks, the X ray density, the torsional moment and angle in failure load test and the
score of callus in histological grading were all improved in the experimental side, compared with the control side.
There was not statistically significant difference in both mature degree of bone union and growth degree of bone
marrow. Conclusion  Bone marrow stem cell can enhance the osteogenesis of bone allograft after transplantation,
which increases the bone formation without affecting the development of bone tissue.
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) 28
0.5 cm
1 : 1 mL
11 0.5 mL
15 ) ;
2.8 3.5 kg, 3.1 kg, 5 10(S=7)
1.2 0.5 mL
DMEM (Dulbecco’ s ,
Modified Eagle Medium):13.75 g/ ( Gibco ) ,
) (FBS; Hyclone ) 0.25%
( Sigma ) ( 1.6
TBD ), 1.077 PBS :
( Hyclone ) - X 12
: 1 U+ 10 mg/mL ( X X
Gibco ) : 5 ,
12 ,
1.3
5 , 4 cm ,
5cm ,
, 3 1.5 cm , ,
=1 1 24 h ; 0.6 mol/L
15 min ; PBS 0.8 cm
, PBS , 37 24 h ; 10%
pH 70 7.2 , HE
250 mL+ 10 U+ 8 U+ Nilsson
100 pg 24 h, (1
2 mL , 1
-80 2 2.0 Mrads Table 1 The score standard about bone healing
Y 12 h -80 Observation item Conditions Scores
' 37 Bone healing: ~ Most of fibra bony callus 1
PBS Original hone formation 2
1.4 Lamellar bone formation 3
Bony callus: Alittle 1
[3] Medium 2
15 Generous 3
Bone marrow.  Cavitas medullaris clogging and original 1
155 bone marrow formation
; Cavitas medullaris and medium bone 2
marrow formation
) Cavitas medollaris easy and smooth, 3
1.2 generous bone marrow or yellow bone
cm, 1.0 cm , ’ marrow formation
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Table 2 The measurements about photo densitometry in
exograph, torque and torsion angle after bone allograft in three MSC ' '
months (x#s) -
Group Densitometry Torque Torsion MsC MSC ' MsC
(OD) (Nt/m) (*) '
Positive  1699.3+305.3 0.243+0.018  21.056+2.262 ) '
Negative ~ 1510.4+281.4 0.179+0.025  15.007+0.964 )
Compared positive side with negative side, the photo densitometry 3.2
in exograph: t=2.292, P< 0.05; the torque: t=3.064, P< 0.01; the MSC
torsion angle: t=2.413, P< 0.05
" [4-6]
2.4 MSC .
J BMP TGF-
MTS 858 mini Bionix bFGF , MSC
(0.243+0.018) Nt/m, (0.179+0.025) MSC
Nt/m, t=3.064, P< 0.01( 2), , MSC 2x10"/cm?
; (21.056°+2.262°), , MSC
(15.007°+0.964°), t=2.413, P< 0.05( 2), 2x10%cm?, )
MSC ,  MSC
2.5
1 3.3
, : 23 )
23 18 17 )
; 28 20 ,
(Wilcoxon ) , ,
) ) BMP
: T=0.333, P >0.05, ; ,
: T=0.816, P >0.05; .8 , (
1 T=2.111, P< 0.05( ) )
MSC )
Y )
Y
2 M rads, 12 h
B5 31ARERERER ,
Fig.5 The circumstances of bone heeling in three months A
Left: negative side (x400); right: positive side (x100); 3.4

Compared positive side with negative side, there were more

bone~formation in positive side
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