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Study of SP on Effect of Osteoblasts and Vascular Endothelial Cells from
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ABSTRACT Objective: To study the effect of SP (Substance P) of osteoblasts and vascular endothelial cells from rabbits BMSCs
co-cultured in vitro. To find the optimal concentration of SP on the new seed cells to guide bone defect repairing in tissue engineering of
bone. Methods: The BMSCs were obtained from new-born rabbits by using gradient centrifuge method and cultured in vitro. The third
generation of BMSCs were induced into osteoblasts and vascular endothelial cells. The osteoblasts and vascular endothelial cells, after
being induced for 7 days in a ratio of 2 to 1, were directly co-cultured, the co-cultured osteoblasts and vascular endothelial cells in the
second generation were used, and then SP with different concentrations was added (experimental group). While the second generation of
co-cultured cells without SP was used as a control (control group). The function of SP was assessed by CCK-8 examination assay and the
growth curve was drawn on 1,3,5,7 days, then counted the cells. Determined the ALP activity and examined the change of cell cycle
distribution. Results: SP of 1% 10"%-1x 10° mol/L had enhancing effects on the proliferation and activity of co-culture osteoblasts, while
the concentration of 1% 10® mol/L had the strongest enhancing effects. Conclusion: In direct co-culture system in vitro, the effect of
SP-promoting on the new seed cells was significant. SP can improve activity of co-cultured osteoblasts.
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Table 1 Compared with the ALP absorbance(A) of different concentrations of SP on osteoblasts and vascular endothelial cells from rabbits BMSCs

co-cultured(x s,n=6). Compared with the control group, P*<0.05, P’<0.01; compared between the two groups, P°<0.05

SP Group(mol/L)
Time( d)
1% 10 1x 10* 1x 1071 1x 10" 0
1 0.322+ 0.035* 0.332+ 0.041 0.318% 0.012 0.313%+ 0.036 0.295% 0.031
3 0.657+ 0.053* 0.733% 0.051% 0.653%+ 0.043* 0.637+ 0.022 0.588+ 0.055
5 0.965%+ 0.105* 1.125% 0.059* 0.917£+ 0.099* 0.842+ 0.034 0.807% 0.028
7 1.085% 0.092%* 1.280% 0.158™ 1.060£+ 0.100° 1.032+ 0.025° 0.907% 0.061

2.6 CCK-8 {pmig s 5iE M
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Table 2 Compared with the CCK-8 absorbance(A) of different concentrations of SP on osteoblasts and vascular endothelial cells from rabbits BMSCs

co-cultured(xt s,n=6). Compared with the control group, P*<0.05, P’<0.01; compared between the two groups, P<<0.05

SP Group(mol/L)
Time( d)
1x 10° 1x 10°* 1x 107" 1x 107" 0
1 0.325+ 0.08* 0.331+ 0.013* 0.315+ 0.012* 0.310% 0.010 0.297+ 0.012
3 0.708+ 0.010° 0.748+ 0.043% 0.682+ 0.030° 0.652+ 0.019° 0.543+ 0.014
5 1.110% 0.059° 1.211% 0.059% 1.003+ 0.076° 0.986+ 0.016° 0.864+ 0.020
7 1.745% 0.094° 1.921% 0.065% 1.712+ 0.035% 1.588+ 0.052° 1.233+ 0.029
% 3 BMSCs SRiER A B4R 5 M & M 57 20 B 55 7+ 40 i FE B 72
22+ S3¢884A bk %, P*<0.05, P'<0.01; 48 /8] Lk %5, P*<0.05
209 | —e— 1x 1oj Table 3 Determination of cell cycle of osteoblasts and vascular endothelial
181 ﬁ 1: 18'0 cells from rabbits BMSCs co-cultured. Compared with the control group,
é : : i (13:111:)1:;1 P<0.05, P’<0.01; compared between the two groups, P<<0.05
L
N 121 SP( mol/L) G, G/M S S+ Gy/M
z’ el Control 8742+ 2.06 8.06% 1.99 452+ 0.64 12.59+ 2.06
= 10¢ 83.57+ 1.52*  9.28+ 1.56 7.14+ 1.47* 16.43+ 1.52¢
j: 10°* 7826+ 1.82% 10.55%+ 1.81* 11.52+ 249* 2208t 1.77*
o 101 85.93+ 1.09 9.45% 1.09° 4.62+ 0.74 14.07+ 1.09
00 . . . 102 85.97+ 1.09  7.38% 1.35 6.65+ 1.85° 14.03+ 1.09

Time (d)

3 HEEFEMMAN 1.3.5.7 d CCK-8 A fhsk

Fig. 3 The 1,3,5,7 d CCK-8 growth curve of co-cultured cells
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