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Abstract

BACKGROUND: In vitro culture condition and culture efficiency are different in reported umbilical cord-derived mesenchymal
stem cells, and lacked of unified standards. Different derived mesenchymal stem cells have different biological properties.
Therefore, it is very necessary to establish a simple and high-performance culture system for umbilical cord-derived mesenchymal
stem cells.

OBJECTIVE: To observe the growth state of human umbilical cord-derived mesenchymal stem cells in different culture systems in
vitro and adenovirus infection efficiency.

METHODS: Mesenchymal stem cells were separated from healthy full-termed delivery fetus using collagenase digestion method
and purified by adherent culture. These cells were cultured and amplified in DMEM (low glucose), MesenPRO RS™ Medium and
STEMPRO® MSC SFM in vitro. The 3-5 passage mesenchymal stem cells were infected by the Ad5-EGFP, Ad5/11-EGFP,
Ad5/35-EGFP as multiplicity of infection (MOI)=1, 10, 100. Viral infection and green fluorescence expression were observed at
post-infection 24, 56 and 72 hours using inverted fluorescence microscope.

RESULTS AND CONCLUSION: The cell morphology in STEMPR® MSC SFM was different from other two culture system and
these cells were not easy to adherent after trypsin digestion. Cell doubling time in the MesenPRO RS™ Medium was shorter than
other two groups. Mesenchymal stem cells were infected by Ad5/35-EGFP with higher efficiency than other two kinds of
adenovirus, but part of cells appeared apoptosis. The infection efficiency of Ad5/11-EGFP was highest. The fluorescence intensity
was gradually increased with increased MOI.

Hong JX, Zhang QZ, Han JL, Liu H, Liu J, Qiu LG.Growth state and adenovirus infection efficiency of human umbilical
cord-derived mesenchymal stem cells in 3 different culture systems.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu.
2010;14(1): 42-47. [http://www.crter.cn  http://fen.zglckf.com]
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a: Cell separated from umbilical
cord within 24 hours

b: Sporadic colony was formed
after separation within 3-7 days
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c¢: Primary culture of mesen-
chymal stem cells achieved
80%-90% confluence

d: Mesenchymal stem cells
subcultured with 100% conflu-
ence

Figure 1 Primary culture of umbilical core-derived mesen-
chymal stem cells (x40)
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a: Mesenchymal stem cells
were cultured with DMEM (low
glucose). Cellular connection is
not close. The initial integration
need a long time

b: Mesenchymal stem cells were
cultured with MesenPRO RS™
Medium. Cellular connection was
more closer and cell density was
higher than other two kinds of
medium at the same conditions

c: Mesenchymal stem cells were
cultured with STEMPRO® MSC
SFM. The trend of colony forma-
tion was higher than two kinds of
medium, but the cell density was
lower than MesenPRO RS™
Medium

d: The adherence amount of
mesenchymal stem cells cultured
with DMEM (low glucose) was
very little after trypsin digestion.
Most of cells was floating

e: The adherence amount of
mesenchymal stem cells cultured
with MesenPRO RS™ Medium
was the highest in three kinds of

culture system after trypsin diges-

tion. Only a very small amount of
cells were not adherent

f: Mesenchymal stem cells
cultured with STEMPRO® MSC
SFM were virtually
non-adherent after trypsin
digestion

Figure 2 Morphology of umbilical cord-derived mesen-
chymal stem cell in three culture systems (x40)
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Figure 3 24-h infection results of umbilical cord-derived
mesenchymal stem cells using Ad5-EGFP,
Ad5/11-EGFP and Ad5/35-EGFP (x40)

<3 5y A 7 4 i 4 Ad5-EGFP, Ad5/11-EGFP,
Ad5/35-EGFP 24 h J&15(x40)

MOI=1

MOI=100

Ad5-EGFP Ad5/11-EGFP Ad5/35-EGFP

Figure 4 56-h infection results of umbilical cord-derived
mesenchymal stem cell using Ad5-EGFP,
Ad5/11-EGFP and Ad5/35-EGFP (x40)

Kl 4 J5eaf A 78 o+ 4 e i 4 Ad5-EGFP, Ad5/11-EGFP,
Ad5/35-EGFP 56 h J& 15 3(x40)
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Figure 5 72-h infection results of umbilical cord-derived
mesenchymal stem cell using Ad5-EGFP,
Ad5/11-EGFP and Ad5/35-EGFP (x40)
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