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Expression of vascular endothelial growth factor after rabbit bone marrow mesenchymal stem
cells combined with calf cortical bone scaffold with partial cancellous bone implanted into rabbits

Liu Tang, Zhang Xiang-sheng, Lei Ting, Huang Hui

Abstract

BACKGROUND: Currently xenogeneic cancellous bone is more common as tissue engineering materials, but cortical bone is
restricted due to degrading difficulty and low porosity. However, cortical bone is inferior to cancellous bone, such as
bio-mechanics, how to develop the use of cortical bone is the focus of the research.

OBJECTIVE: To observe the expression of vascular endothelial growth factor (VEGF) after rabbit bone marrow mesenchymal
stem cells (BMSCs) and cortical bone scaffold with partial cancellous bone were implanted into rabbits.

METHODS: Four healthy 1-month-old New Zealand white rabbits were used for stem cell extraction, and 60 3-month-old New
Zealand rabbits were implanted with BMSCs induced osteogenic composite calf bone, simple bone xenograft group and
autogenous iliac bone into ala of ilium. The expressions of VEGF were detected by RT-PCR at post-operative 4, 8, 12, 24 weeks.
RESULTS AND CONCLUSION: The VEGF expression in simple bone xenograft group was lower than that in BMSCs induced
osteogenic composite calf bone group and autogenous iliac bone group at all time points (P < 0.05). At postoperative 4 weeks,
the BMSCs induced osteogenic composite calf bone group had lower expression than autogenous iliac bone group (P < 0.05),
but with no significant differences at postoperative 8, 12, 24 weeks (P < 0.05). Rabbit BMSCs combined with calf cortical bone
scaffold with partial cancellous bone implanted into New Zealand rabbits have good angiogenesis capacity.
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Figure 1 Calf cortical bone with partial cancellous bone
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RT-PCRIN. RJ54, 8, 12, 24 A AMEAL
PZHZR100~150 mgfrE A AE P % — TrizoliA5 & 4
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Ak X N~ BRI B vk, R A RT-PCRAS
VEGF £ 1X. 5|9 & it 2% R[5 &, & &)
GeneBank ¥ ik, FJHPrimer Premierfk {1 it 5]
Yo W EHRAEMEAARAFE K.

%BMSCS‘AHRT-PCREF A5 ¥ R EF51):

Elk7iE=ni Elk el

VEGF(+) 5 TGACCACGTCCTCGATCGAA3Z
VEGF(-) 5 TCG GCACAGACCATATTGAC 3
B-actin(+) 5 TGC TGA CCG TAT GCA GAAAG 3’
B-actin(-) 5" GCC ACC AAT CCAGACAGAGT 3
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Figure 5 At 10-12 d after primary culture of bone marrow
mesenchymal stem cells, monolayer conjugation
was 90%, in whirlpool-shape growth (x100)
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Figure 2 At 24 h after primary culture of bone marrow GHAL 90%, EWEiRIRAE £ (x100)
mesenchymal stem cells, few cells adhered,
initially spherical and some fusiform (x100)

B2 e 5 5 T4 Mo s A Q5 97 5 24 h T L b G B4
J, WA NETE, #5 A R E(x100)

Figure 6 Bone marrow mesenchymal stem cells at 2
passage were uniform fusiform, round-like cells
decrease (x100)

Fl 6 HEEN T 2 SR 2R A —
BRI, R (x100)

Figure 3 At 3 d after primary culture of bone marrow
mesenchymal stem cells, fusiform-shape
fibroblasts increase (x100)

3 HHER TR IR 3 d B AT AR TR Rk
CTYEGR o BT S % (x100)

Figure 7 Bone marrow mesenchymal stem cells at 2
passage were uniform fusiform (x100)
7 HHEEAT AL 3R, WIREIEEY W
KARE(x100)
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Figure 4 At 5 d after primary culture, bone marrow

mesenchymal stem ceI_Is entered logarithmic WALV BN, 5 EF a0 scEm. SraE
oty (00— TP and arranged A5 B0 BT KB 70 TR T 44 0 MO
Bl 4 RER 2B T 40 ML AR 7 5 5 d BEA T HUE K AL el s e VL%
W, WA gk, WIIERLEA T AL, IR RIS, WA
(x100) EI AT AT ILIEK [ 4 2 R T S A e AR AT
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a: Vascularization was visible at
8 wk after bone xenograft
combined with BMSCs was
implanted

b: Cartilage could be seen at 12
wk after bone xenograft was
implanted

c: A great quantity of angiogenesis generated at 8 wk after
autogenous iliac bone was implanted

Figure 8 Histological observation of various materials
implanted (Hematoxylin-eosin staining, x100)
B8 &R EHEN R HRE G ARG - LR (5,
x100)

2.4 VEGF#ZzusE R

BMSCs/&#&4A:

RIG4E, FFEEY KRG RENF R, HEHaRE. RE
p2it Y ol Rl N 2 i i = e N i = o = i o
RIS, IR, B4 it ERGR R, BRRYE.
FA B ML N AR B R IE, TLEl9a.

RIG8JE, FffEJEE & 518 X5 454 B m N & 40 B R,
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RIGATE, B A MRVt A 18 I B3 A2 8 40 1L 1 B2 40
ERMREL,
A58, 5 b By 1B W M o 5 P A L R S A L A R 44 M P
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RIg12/H, BMBEARLESHEETESOEMBHEEEL. &
B 20 R R A PR DL B3 A S A B P R A i L B PR R
RIG245, WIREWET R HE . MBHERS. 7K
5 I B A B PR

BkEE &4
RJ54JE, 88 5BMSCs/ & KRB, (HFHMHREH B
BMSCs/ 7 f & 4158 .
RE12/E, BHATHESEEIEEATE.
RG24, BHAGHE SEEEcEwmsE.

: b

a: Vascularization could be seen b: Vascularization could be seen
and VEGF expressed positively at  and VEGF expressed positively at
4 wk after bone xenograft 8 wk after bone xenograft combined

combined with BMSCs was with BMSCs was implanted (DAB
implanted (AEC coloration, x100)  coloration, x100)

c: VEGEF staining at 8 wk after bone xenograft was implanted
(AEC coloration, x100)

BMSCs: bone marrow mesenchymal stem cells; VEGF: vascular
endothelial growth factor

Figure 9 Immunohistological observation of various
materials implanted
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2.5 RT-PCR¥MVEGF%iA AKJ54, 8, 12, 2444t
Y, BMATRT-PCREL I % 4IVEGF Xk, VEGFI
DNAJT Bt K/ 4561 bp, B-actin 1200 bp DNAJEX,
S R G . EHBAEARGES, 8, 12, 24 #4114
A WVEGFRImMRNAZR 47 tH L, JLhsed iy, #4%
RIS A, fE8 R R IA . H HBMSCs/ 55 Fii
SN B AR 21 IR IR B T Al e Ffei 4. 128
24 JFIBMSCs/ 5 i 20 Al B 7R 8% B 41 VEGFmMRNAZK ik
WU B T Raimmad. WE10, &1,

Lo b Marker I 0TI Marker
VEGF

151 bp

a: 4 wk after operation b: 8 wk after operation

I 1 [ Marker I 1T [T Marker

VEGF

151 bp

200 bp

c: 12 wk after operation

d: 24 wk after operation

1 : bone marrow mesenchymal stem cells/bone xenograft group; 1I:
bone xenograft group; III: autogenous iliac bone group

Figure 10 Vascular endothelial growth factor in each group
after bone implantation
K10 HBHEARG &4 VEGF RixfEi

*®1 R4, 8, 12, 24 H#%4 VEGF i) mRNA FRikK
PR
Table 1 Grey value of VEGF mRNA expression in each
group at postoperative 4, 8, 12, 24 wk (xxs)

Time points VEGF/B-actin

Group (wk) Sample (n) mRNA grey value ratio
BMSCs/bone 4 5 0.60+0.05
xenograft 8 B 1.32+0.04
12 5 0.87+0.03
24 5 0.66+0.09
Bone xenograft 4 5 0.23+0.02
8 5 0.78+0.16
12 5 0.51+0.06
24 5 0.38+0.03
Autogenous 4 5 1.02+0.06
iliac bone 8 5 1.36+0.11
12 5 0.95+0.13
24 5 0.68+0.07

BMSCs: bone marrow mesenchymal stem cells; VEGF: vascular
endothelial growth factor
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