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[ Abstract] Objective The purpose of this study was to investigate the proliferation and differentiation of the
co—culture system composed of adipose—derived stem cells (ADSCs) and vascular endothelial cells (VECs) on
bone tissue engineering bone in vivo. Methods (1) The PDPB materials were made with porcine spine bone. It was
modified by fibronectin to make partially deproteinised biologic hone (PDPBB), and then the surface information of
PDPBB was observed with a scanning electron microscope. (2) Rat ADSCs and VECs induced differentiation from
mononuclear cells from umbilical cord blood in rats were isolated and co—cultured by the proportion of 1:1 in vitro.
(3) VECs, ADSCs and co—cultured cells marked by BrdU were compounded separately with the PDPBBs in vitro,
and the tissue engineering bones were transplanted into both sides of femoral muscles bags in SD rats after cultured 6
days. The immunofluorescence staining of Brdu antibody was separately carried on in order to observe the proliferation
and differentiation of the seeds implanted cells after 2 weeks, 4 weeks, 8 weeks and 12 weeks in vivo. Results
(1) PDPB with pore distribution prepared by pig spinal was made by a large number of hydroxyapatite fibers woven.
Partially deproteinized bone surface showed a large number of granular biological protein crystallization. (2) Using
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BrdU immunofluorescence staining, seed cells implanted in each group disseminated in the beginning,

and then

cell gradually proliferated in a nesting pattern. VECs and co—cultured cell groups formed a large number of new

vessels after implanting endothelial cells. No positive cell was observed in the unmaked BrdU control group.

Conclusion The seed cells implanted in the tissue engineered bone can be proliferated in vivo, and participate in

the formation of new tissues and vessels.
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Fig. 1 The ADSCs group after implantation for 1

week ( x 200): the implanted seed cells were

scattered distribution

2 ADSCs 2 & (x200): #AFFHIEE SNBSS
7, RFFIAtEE

Fig.2 The ADSCs group after implantation for 2
weeks (x 200): the implanted seed cells were
scattered distribution, and began to prolifer-

ate
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Fig. 3 The VECs group after implantation for 1 week

(x 200): a large number of implanted vascular

endothelial cells disseminated distribution, not

involved in angiogenesis
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Fig. 4 The co-culture cells group in the 1st week ( x
200): the implanted co-cultured cells dissemi-
nated distribution implants, and the number of

cells was more than the single-species

5 ADSCs#H4 & (x200) :#i44#E NHA N2 524t
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Fig. 5 The ADSCs group after implantation for 4

weeks (x 200): part of implanted cells en-

tered into the scaffold material and prolifer-

ated in a nesting pattern
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Fig. 7 The co-culture cells after implantation for 4
weeks (x 200): the implanted co-cultured
cells began to proliferate, and a large number
of BrdU-negative nuclei stained blue by DAPI
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Fig. 8 The ADSCs group after implantation for 8

weeks ( x 200): a large number of implanted

cells still could be seen in 8th week

6 ADSCs 4 12 (x200) :7£ 12 BB K E BrdU FH
MEpEiEE, EERERE—E
Fig. 6 The ADSCs group after implantation for 12
weeks ( x 200): a large number of BrdU-posi-
tive cells could be seen in the 12th week, were
gathered together nested

9 BEEYHREZA 8 (x200) AN, E5 4
SEHMEMERNEN

Fig. 9 The co-culture cells after implantation for 8
weeks (x 200): the implanted co-cultured
cells began to proliferate, and some cells in-
volved in the formation of new blood-vessel

wall
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Fig. 10 The co-culture cells after implantation for 12
weeks ( x 200): the implanted cells gradually
extended, of which some cells involved in the
formation of new blood-vessel wall and some
cells located in bone scaffold gap
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S5#mEmERK, &5 mEEMME BrdU FEE,
Eiat=11 kS

Fig. 11 The VECs group in the 8th week ( x 200): a
large number of implanted endothelial cells
involved in angiogenesis. Some of the blood
vessel wall cells were BrdU-positive, and
some were negative
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Fig. 12 The VECs group after implantation for 12

weeks( x 200): the implanted VECs prolifer-
ated gradually and taken part in new blood
vessel wall, many BrdU-positive cells formed
tubular structures, a large number of organi-
zations neovascularization

13 R#RIE BrdU Xf BRZA SR BB B4 B PHIE4AAE (<
200)
Fig. 13 The green positive cells failed to be detected
in the unmarked BrdU control group ( x 200)
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