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Effects of osteopractic total flavone on proliferation of vascular endothelial cells of osteoblasts — vascular endo-
thelial cells co — culture system in nano-hydroxyapatite collagen composite
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ABSTRACT Objective:To explore the effects of osteopractic total flavone( OTF ) on proliferation of vascular endothelial cells ( VECs) of
osteoblasts( OBs) — VECs co — culture system in nano-hydroxyapatite collagen ( nHAC) composite. Methods : The hFOBI1. 19 human OBs
were cultured in nHAC composite and were intervened by OTF solution with concentration of 500,250,100,50 and O wg/mL respectively
for 24 hrs,and then 5 kinds of supernatants were collected. The HUVECs were cultured in human umbilical vein endothelial cells( HUVEC)
medium supplemented with the 5 kinds of supernatants respectively. The scratch tests were performed after 24 — and 48 — hour cell cultiva-
tion to calculate the cell migration rate and determine the optimal intervention concentration and duration of OTF solution. Four petri dishes
were overspread with nHAC composites and were added with DMEM/F12 medium respectively. No other mediums was added into petri dish
A, while petri dish B and D were inoculated with hFOB1. 19 human OBs and the OBs were precultured for 24 hrs till cell adhesion. The pe-
tri dish C and D were supplemented with OTF solution and the optimal intervention concentration and duration were determined by above
scratch tests. The supernatant in each petri dish was collected for the following experiments after the end of intervention. HUVEC were inoc-
ulated into HUVEC medium and were divided into blank group and group A,B,C and D. The blank group were not added with other medi-
ums ,and group A,B,C and D were added with supernatants that collected from petri dish A,B,C and D respectively. The HUVEC prolifer-
ation rate was detected by using CCK -8 method ,and the morphology of HUVEC was observed through HE staining. The contents of vascu-
lar endothelial growth factor( VEGF ) and fibroblast growth factor —2( FGF —2) were detected by using ELISA method. Results; After inter-
vention by OTF solution with concentrations of 500,250,100,50 and 0 pg/mL,there was statistical difference in 0 —24 hour migration rate
of HUVEC between the 5 groups(16.46 +/-4.01,21.71 +/-1.30,24.94 +/-3.47,22.08 +/-2.46,21.34 +/-2.28% ,F =4. 564 ,P =
0.013) ,and the migration rate was higher in group that was intervented by OTF solution with concentration of 100 pg/mL compared to the
other 4 groups(P =0.001,P =0.020,P =0.014,P =0.029) . There was no statistical difference in 24 —48 hour migration rate of HUVEC
between the 5 groups(6.06 +/—1.22,5.37 +/-1.85,5.58 +/-1.88,6. 14 +/-1.52,4.99 +/-1.25% ,F =0. 374,P =0.823) . Above re-
sults suggested that the optimal intervention concentration of OTF solution was 100 g/mL and the optimal intervention duration was 24 hrs.
There was interaction between time factor and group factor in HUVEC activity ( F = 14. 039,P =0.000) . There was statistical difference in
HUVEC proliferation rate between the 5 groups in general ,in other words ,there was group effect( F =83.285,P =0.000). There was statis-
tical difference in HUVEC proliferation rate between different timepoints after the beginning of intervention,in other words, there was time
effect(F =1968.467,P =0.000). The HUVEC proliferation rate presented a time — dependent increasing trend in the 5 groups, while the 5
groups were inconsistent with each other in the variation tendency (1. 05 +/-~0. 06,1. 81 +/~0.09,2.53 +/-0.05,6. 10 +/-0. 17,
11.29 +/-1.21,F =527.347,P =0.000;0.99 +/-0.11,2.37 +/-0.40,2.92 +/-0.19,7.35 +/-0.19,14.41 +/- 1. 35, F =913. 030,
P =0.000;0.98 +/-0.20,3.50 +/-0.18,4.35 +/-0.16,8.53 +/-0.99,15.42 +/-0.73 ,F =1 637.304,P =0.000;1. 02 +/- 0. 10,
2.10 +/-0.13,2.59 +/-0.15,4.70 +/-0.25,11.41 +/-1.21,F =494. 876,P =0.000;1. 01 +/-0.06,2.81 +/-0.37,3.31 +/-0.08,
5.95+/-0.24,12.74 +/-2.03 ,F =878.982,P =0.000) . There was no statistical difference in HUVEC proliferation rate between the 5
groups at the beginning of intervention. The HUVEC proliferation rate was highest in group B and second highest in group D, and was similar
to each other in the other 3 groups at 1 and 2 days after the beginning of intervention. The HUVEC proliferation rate was highest in group B
and second highest in group A ,and was similar to each other in the other 3 groups at 3 and 4 days after the beginning of intervention. The
results of observation on HUVEC morphology showed that there was no obvious difference in HUVEC morphology at the beginning of inter-
vention and at 1,2,3 and 4 days after the beginning of intervention. There was no statistical difference in content of VEGF between group
A,B, C and D(0.059 +/-0.012,0. 057 +/- 0. 016,0. 059 +/-0.018,0. 057 +/-0.014,F =0. 060, P =0. 980 ). There was statistical
difference in content of FGF —2 between group A,B,C and D(215. 83 +/-19. 56,565. 83 +/-47. 14,228. 33 +/- 17. 67,445. 00 +/—
17.69 pg/mL,F =317.377,P =0.000) . The content of FGF —2 was higher in group B compared to the other 3 groups and was higher in
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group D compared to group A and group C(P =0.009,P =0.010,P =0.025;P =0.013,P =0.017). There was no statistical difference in
content of FGF —2 between group A and group C(P =0.050). Conclusion ; Both human OBs and HUVEC, co — cultured in nHAC compos-

ite, can adhere, grow and proliferate well. OTF can not promote the proliferation of HUVEC of OBs — HUVECs co — culture system in nHAC

composite. The proliferation of HUVEC may be related to FGF —2 secreted by OBs.

Keywords drynaria fortune;flavone; cell proliferation; vascular endothelial cell; osteoblasts ; coculture techniques ; hydroxyapatites ; colla-

gen ;endothelial growth factors ;fibroblast growth factor 2 ; tissue engineering
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B3 X [(16.46 +4.01)%, (21. 71 +
1.30)% , (24. 94 + 3. 47)% , (22. 08 + 2. 46)% ,
(21.34+2.28)% , F = 4. 564, P = 0. 013 ], Hh
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F1 FTRAREAREE RS HARFERKILE X & HEEHEE

FEA T Ui J5 AS R B[] 55 A0 AR AR R (o £ 5) il P
(L) 0d 1d 2d 3d 44 A1t

415

ZHH 6 1.05+0.06 1.81+0.09 2.53+0.05 6.10+0.17 11.29+1.21 6.27 £5.21 527.347 0.000

Al 6 0.99+0.11 2.37+0.40 2.92+0.19 7.35+0.19 14.41£1.35 8.12+7.31 913.030  0.000
B4 6 0.98£0.20 3.50%0.18 4.35+0.16 8.53+0.99 15.42£0.73 9.43 £8.00 1637.304  0.000
CH 6 1.02+0.10 2.10£0.13 2.59+0.15 4.70+0.25 11.41 £1.21 6.40 £5.72 494.876  0.000
D 4 6 1.01£0.06 2.81+0.37 3.31+0.08 5.95+0.24 12.74+2.03 7.81+7.10 878.982  0.000
At 30 1.01£0.11 2.52+0.64 3.14+0.68 6.53+1.39 13.05+2.09 7.61 £6.85 1968.467" 0.000"
F{H 0.497 61.965 286. 133 91.901 17.748 83.285" F=14.039",

P& 0.738 0.000 0.000 0. 000 0.000 0.000" P =0.000"
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1 PRt VEGF S (0D ff) FGF -2 ﬁﬁ_l
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A 6 0.059 £0.012 215.83 £19.56
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Py 0.980 0.000
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IRBE AR S AN O R LA B s B 240 BEURS B , — .40
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