
Angiogenic conditioning of peripheral blood mononuclear cells promotes fracture healing 

peripheral blood mononuclear cell:PBMNC

PBMNC
SCF(Stem Cell Factor), Flt-3(Flt-3 ligand), 

TPO(Thrombopoietin), IL-6(Interleukin-6), VEGF(Vascular Endothelial Growth 
Factor) 7  Quality and Quantity conditioning 
culture(QQ culture

PBMNC (QQMNC)

 
PBMNC SCF, Flt-

3, TPO, IL-6, VEGF 7 QQ culture
(CD34 VEGFR2 CCR2

CD206) real-time PCR (VEGF Angiopoietin1
Angiopoietin2) QQMNC

MSC
PBMNC QQMNC 3

3 7 (1 RUNX2 )
real-time PCR 14

(HUVEC) tube formation assay
PBMNC QQMNC 3 In vivo

PBMNC
QQMNC 3 μCT α smooth 



muscle actin (αSM) 
2 real-time PCR (VEGF

FGF2) (1 RUNX2 )  
QQ culture 30

CD34 7 CD206
26 VEGFR2 0.33

CCR2 0.5 VEGF
Angiopoietin2 MSC

3 QQMNC 2 1
RUNX2 7 QQMNC

2 14
QQMNC

HUVEC QQMNC tube formation
2 In vivo 2

QQMNC
8 PBMNC 12.5% (1/8) QQMNC

62.5%(5/8) μCT
QQMNC

VEGF FGF2  
QQ culture PBMNC in vitro

In vivo

CD34

M2

CD206 M2

CD34

QQMNC



Angiogenic conditioning of peripheral blood mononuclear cells promotes fracture healing 

1.  

2. CD34  

3.  

4. M2  

5.  


