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Proliferation of vascular endothelial cells and adipose tissue-derived stem cells under in vitro

coculture
Wang Fu-ke', Liu Liu', He Xiao-guang’, Zhao De-ping? Yuan Rui-hong', Dai Xiao-ming’, Li Yi-song’

Abstract

BACKGROUND: Vascular endothelial cells (VECs) have the ability to enhance adipose tissue-derived stem cells (ADSCs) to
ossify and new blood vessel can provide nutrition for the ossification of stem cells.

OBJECTIVE: To explore the influence of coculture of VECs and ADSCs on cell proliferation in vitro.

METHODS: We set simple VECs group, 3: 1, 1: 3, 1: 1 coculture group and simple ADSCs group. Cells were incubated in
L-DMEM containing fetal bovine serum at 37 C in a 5% CO; saturated humidity incubator. Morphological changes were
observed by inverted microscope. Cell growth curve was drawn using modified MTT assay.

RESULTS AND CONCLUSION: ADSCs and VECs were mixed at 3: 1 and 1: 1 for 14 days. Many synaptic linkages were visible
among cells. Partial cells fused into a mass. Cell masses were not observed by other culture methods. With prolonged time, the
absorbance of every group was increased gradually and reached a peak in ADSCs, 3: 1, 1: 3 and 1: 1 ratio groups on day 12 and
the highest was the 1:1 group, but the time of reaching the peak was on day 10 in the VECs group. The absorbance was
gradually reduced under other culture methods. Results have indicated that VECs and ADSCs can stimulate proliferation each
other in the system of co-culture in vitro; it can reach the best result when the proportion is 1: 1.
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Figure 1 Vascular endothelial cells from cord blood induced for
6 wk (x40)
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Figure 2 Primarily cultured adipose tissue-derived stem cells
cultured by new-born calf serum (X40)
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Figure 3 Growth condition of the third passage of adipose
tissue-derived stem cells (x40)
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Figure 4 CD34 immunofluorescent staining of polyhedral cells
(x630)
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Figure 5 Immunofluorescent staining on CD90 of the fusiform
cells (x630)
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Figure 6 Immunofluorescent staining of the control group
(x630)
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Figure 7 Immunofluorescent staining of the control group
(x630)
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Figure 8 Culture of vascular endothelial cells alone
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Figure 9 Coculture of adipose tissue-derived stem cells and
vascular endothelial cells on d 7 (x100)

9 IR T4 A A R A VR A B 97 7 d(x100)

b:3:1

a:1:1 b: 3:1
Figure 10 Coculture of adipose tissue-derived stem cells and

vascular endothelial cells on d 14 (x200)
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Figure 11 Cell masses of adipose tissue-derived stem cells
and vascular endothelial cells following coculture on

d 14 (x200)
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ADSCs: adipose tissue-derived stem cells

Figure 13  The growth curve of the co-culture cells in each
group
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Figure 12 Coculture of adipose tissue-derived stem cells and
vascular endothelial cells at the 1:3 ratio
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Table 1 Absorbance measurement results of cocultured cells in

each group (xts, n=6,A)
Time ADSCs Coculture of ADSCs and VECs VECs
(d) 3:1 1:3 1:1

1 0.26+0.00 0.28+0.01 0.2940.02 0.2510.02 0.27+0.02
2 0.32+0.03 0.37+0.02 0.37£0.01 0.36+0.01 0.38+0.01
3 041+0.00 0.41+0.22  0.44+0.33  0.44+0.02  0.47%0.02
4 0.47+0.02 0.44+0.01 0.47+0.03 0.47+0.00 0.50£0.02
5 0.40+0.04 0.45t£0.02 0.45t+0.04  0.46+0.01 0.53+0.03
6 0.51+0.03 0.49+0.00 0.51£0.01 0.55+0.01 0.56+0.06
7 0.58+0.01 0.55+0.01 0.56+0.01 0.57+0.01 0.59+0.02
8 0.66+0.08 0.63+0.06  0.65+0.01 0.65+0.01 0.57+0.01
9 0.58+0.10 0.55+0.01 0.62+0.03  0.63+0.03  0.62+0.03
10 0.51+0.09 0.71+0.09  0.83+0.07  0.98+0.14  0.85%0.01
11 0.90+0.26  1.35+0.21 1.11£0.30 1.74£0.29  0.67%0.05
12 1.19+0.13 2.00+0.05 1.92+0.04 2.27+0.22 0.62+0.03
13 0.88+0.11  1.66%0.11 1.52+0.13 1.76+£0.07  0.58+0.01
14 0.85+0.09 1.51+0.05 1.4410.12 1.60£0.09 0.58+0.01
15 0.71£0.03  1.46+0.03 1.42+0.02 1.54+0.10  0.54+0.03

ADSCs: adipose tissue-derived stem cells; VECs: vascular endothelial cells

K2 B AN MBI BRI P L 4 R
Table 2 Results of the paired comparison of the co-cultured
cells at maximal absorbance

Coculture of ADSCs and VECs

Time (d) ADSCs 31 13 1 VECs
ADSCs - P <0.01 P <0.01 P <0.01 P<0.1
Coculture

of ADSCs

and VECs

3:1 P <0.01 - P >0.05 P<0.01 P<0.01
1:3 P<0.01 P>0.05 = P <0.01- P<0.01
1:1 P<0.01 P<0.01 P <0.01 - P <0.01

VECs P<0.01 P<0.01 P <0.01 P <0.01 =

ADSCs: adipose tissue-derived stem cells; VECs: vascular endothelial cells
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