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Potential of human umbilical cord mesenchymal stem cells differentiating into osteoblasts

Zhala Ga-hu', Chen Li', Lan Xiao-xia?, Chen Xiao®, Chen Xiao-yi'

Abstract

BACKGROUND: Human umbilical cord mesenchymal stem cells (UCMSCs) were rich and more primordial, had strong
differentiation ability and low immunogenicity, suitable for transplanting to different individuals. Therefore, UCMSCs were an ideal
target cells for cell therapy.

OBJECTIVE: To study the isolation and culture of UCMSCs and to explore the potential of osteogenesis differentiation in vitro.
METHODS: UCMSCs were sterilely isolated and cultured. The third passage of cells were divided into induction group and
control group. The induction group was treated with ossify induction medium, and control group was treated with stem cell culture
medium. The cell morphology was observed under an inverted light microscope. Cell proliferation was determined by MTT assay.
The cell viability was detected by double immunofluorescent staining. Cell cycle and cell surface marker were determined using
flow cytometry. Following induction, alkaline phosphatase (ALP) activity was measured utilizing microplate reader. Calcium
deposition was analyzed using Von Kossa staining. mRNA expression of osteopontin (OPN), ALP and bone sialoprotein (BSP)
was measured by reverse transplantation-polymerase chain reaction (RT-PCR).

RESULTS AND CONCLUSION: The passage cells were steady in the cell shapes, with good viability, and highly expressed
CD44. Following induction, the cells were positive in von Kossa staining. ALP activity was higher in induction group compared
with control group (P < 0.05). The ALP activity was greatest on day 21 (P < 0.05). RT-PCR indicated that ALP mRNA expression
was higher in induction group compared with control group (P < 0.05). The BSP and OPN genes were expressed in induction
group, which suggested that human UCMSCs can differentiate into osteoblasts.
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Figure 1 Cell morphology of UCMSCs at various
phases (x100)
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Table 1 Comparison of cell growth in different densities  (xts)
Incubation density (/L)
Time (d)
3x108 1.5%108 8x107 4x107
3 0.829+0.039  0.474+0.043  0.328+0.011  0.242+0.026
5) 0.834+0.066  0.584+0.016  0.386+0.018  0.276+0.021
7 0.834+0.047 0.579+0.025 0.402+0.023  0.287+0.020
9 0.744+0.022  0.607+0.038 0.449+0.024  0.322+0.020
F 5.4312 20.5202 38.3012 13.796°
P 0.0072 0.0002 0.0002 0.0002
Incubation density (/L)
Ti d
ime (d) 2x107 1x107 5x108 2x108
3 0.186+0.027  0.153+0.021  0.139+0.033  0.131+0.030
5] 0.212+0.017  0.161£0.016  0.140+0.012  0.124+0.014
7 0.225+0.028 0.153+0.019  0.132+0.014  0.113+0.016
9 0.270£0.027  0.186+0.016 0.151+0.014  0.143%0.016
F 11.795° 4.5243 0.956 2.233
P 0.0002 0.0142 0.433 0.116
2P < 0.05, vs. other densities at the same time point

Figure 2 Hoechst 33342/PI fluorescence staining of umbilical
cord mesenchymal stem cells (x200)
2 Hoechst33342/P1 %5644 UMSCs (x200)
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Figure 5 7' day induction (x100)
K5 UMSCs %34 7 K(x100)

Figure 6 Von Kossa staining of Umbilical cord mesenchymal
stem cells (x200)
6 JiFili MSCsvon Kossa % {711 £(x200)
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Figure 3 Cell cycles of the P3 and P11 passages of umbilical
cord mesenchymal stem cells
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Figure 4 Expression of surface antigen of P2 passage of
umbilical cord mesenchymal stem cells

K4 %5240 UMSCs EIPLIR1#RE

#2 RN ALP P LR 45 R

Table 2 Alkaline phosphatase concentration at various time

points following induction (xts, n=10)
Group 3d 7d 14 d
Induction 0.81+0.05 0.40£0.19 0.86+0.09
Control 0.46+0.11 0.07+0.01 0.18+0.13
Total 0.62+0.192 0.22+0.212 0.49+0.36°
Group 21d 28d Total
Induction 1.01£0.11 0.89+0.09 0.79+0.05
Control 0.57+0.11 0.42+0.06 0.34+0.05
Total 0.7740.252 0.63+0.25° 0.55+0.32

3P < 0.05, paired comparison at various time points

# 3 UGS BRI )R A 2 R

Table 3 Recalculation of the data of the inducers and culture

times
Variation source SS v MS F P
Management 5.628 1 5.628 520.258 0.000
Time 3.812 4 00953 88.838 0.000
Managementx time 0.413 4 0.103 9.629 0.000
Error 0.858 80 0.0107
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M: DNA Markers; 1: 28 d alkaline phosphatase (ALP) group; 2: 21 d ALP
group; 3: 7 d ALP group; 4: 21 d ALP controls; 5: 21 d bone sialoprotein
(BSP) control; 6: 21 d BSP induction; 7: B-actin; 8: 28 d osteopontin
(OPN) class; 9: 21 d OPN class; 10: 21 d OPN controls

Figure 7 Reverse transplantation-polymerase chain reaction
results
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