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Effects of different serum microenvironments on culture of rat bone marrow mesenchymal stem

cells in vitro
Zheng Jing-hui, Li Yong-hua, Wang Li-ping, Jian Wei-xiong, Huang Xian-ping, Yuan Zhao-kai

Abstract

BACKGROUND: During culture of bone marrow mesenchymal stem cells (BMSCs), a certain serum is commonly added in the
basic medium, such as calf serum and fetal bovine serum, but there are potential biological safety risks.

OBJECTIVE: To study the effects of different serum microenvironments on in vitro culture of rat BMSCs.

METHODS: BMSCs were harvested from adult rat bone marrow, and cultured in vitro by whole bone marrow adherence method.
The cells were cultured under the following serum microenvironment. The primary cells of autoserum group were cultured with
autoserum, changing the medium with fetal bovine serum after passage. The primary cells of homogeneity foreign serum group
were cultured with homogeneity foreign serum, changing the medium with fetal bovine serum after passage. The primary cells of
fetal bovine serum group were cultured with fetal bovine serum, and cultured with fetal bovine serum after passage. The primary
cells of Dulbecco's modified Eagle's medium (DMEM) group were cultured with serum-free DMEM, changing the medium with
fetal bovine serum after passage. The morphologic changes in BMSCs were detected under an inverted phase contrast
microscope. Attachment rate and growth curve were measured. Surface marker CD11b, CD45 and CD90 expression was
analyzed by flow cytometry.

RESULTS AND CONCLUSION: In autoserum and homogeneity foreign serum groups, the homogenicity and degrees of fusion
of cell morphology were improved in comparison with other two groups and the day of first passage was less than other groups.
The attachment rate was greater in the autoserum, homogeneity foreign serum and fetal bovine serum groups than the DMEM
group at 24, 48, 72 hours (P < 0.01). Doubling rate was fastest in the growth curve of autoserum group, followed by homogeneity
foreign serum group and fetal bovine serum group. However, no doubling phenomenon was found in the DMEM group. Flow
cytometry results demonstrated that the rates of CD11b-positive and CD45-positive cells at passage 3 were above 98% under
medium containing serum, and CD90-positive rate was less than 2%. We could obtain BMSCs of higher purity. However,
CD11b-positive rate was 95.83%, CD90-positive rate was 2.07%, but CD45 positive rate was only 64.79% under serum-free
microenvironment. BMSC purity was significantly lower under serum-free microenvironment than under serum microenvironment.
Results indicated that the microenvironment of rat autoserum can improve the attachment rate, growth and purification of
BMSCs.
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a: Primary b: Passage 2

Figuer 1 Morphologic
changes of bone marrow
mesenchymal stem cells
cultured in the microenvirment
of rat autoserum (Inverted
phase contrast microscope,
x100)
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Figuer 2 Morphologic
changes of bone marrow
mesenchymal stem cells
cultured in the microenvirment
of rat homogeneity foreign
serum (Inverted phase
contrast microscope, %x100)
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Figuer 3 Morphologic
changes of bone marrow
mesenchymal stem cells
cultured in the microenvirment
of fetal bovine serum (Inverted
phase contrast microscope,
x100)
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Figuer 4 Morphologic
changes of bone marrow
mesenchymal stem cells
cultured in the microenvirment
of Dulbecco's modified Eagle's
medium (Inverted phase
contrast microscope, x100)
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Figuer 5 Growth curves of bone marrow mesenchymal stem
cells in different blood serum microenvironments
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Table 1 Effects of attachment rate of bone marrow
mesenchymal stem cells cultured in different serum
microenvironments (xts, n=6, %)

Group 24h 48 h 72h
Autoserum 0.526+0.028 0.586+0.064 0.619+0.045
Homogeneity 0.504+0.038 0.540+0.071 0.589+0.065

foreign serum
Fetal bovine serum
Dulbecco's modified

Eagle's medium

0.3110.050®°  0.398+0.055°  0.439+0.037*
0.14240.019%°  0.171+0.020™  0.154+0.007°>

2p < 0.01, vs. autoserum group; °P < 0.01, vs. homogeneity foreign
serum group; °P < 0.01, vs. fetal bovine serum group
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Figuer 6 Surface marker (CD11b, CD45 and CD90)
expression of bone marrow mesenchymal stem cells
cultured in the microenvirment of rat autoserum
detected by flow cytometry

<16 A ORI K B B I PR 45 15 9% BMSCs
CD11b. CD45 fi CD90 £k

2500

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



HBGE, S8 A UL T TN KB AT B 1] TS T RSP 52 7R 15

@? 7(-52 WwW.CRTER.Org

e r] DAFS B 46 B IMS Cs o HUZ: A8 T I3 7k
WEE&AF T, CDMbIFHME2495.83% CDIOH 1%
152.07%, 1iCD45FH %4 464.79%(W.32), TEiiz
MAACE T I, W7, T WCiE RS
K 7R IBMSCsali 5 1] WA T LS Tl 5

_Data.001 _ Datago2

—

Counts
=0 40 80 120180200

Counts

—~ 0 40 80 120160200

o? 10" 102 10% 1Y o 10" 102 107 10t
comrol CD11bFITC

Data 005 Data.003

Counts
S0 80 e 188200

-0 40 80 120160200

1
o? 10! 107 10% 104
CD80 FITC

o? 10! 1027 107 104
CD45 FITC

Figuer 7 Surface marker (CD11b, CD45 and CD90)
expression of bone marrow mesenchymal stem cells
cultured in the microenvirment of Dulbecco's
modified Eagle's medium detected by flow cytometry
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Table 2 Percentage of surface marker (CD11b, CD45 and
CD90) expression of bone marrow mesenchymal
stem cells cultured in the different serum

microenvirments (%)

Group CD11b CD45 CD90
Autoserum 99.41 99.22 0.61
Homogeneity foreign serum 98.86 98.56 0.54
Fetal bovine serum 99.15 98.67 1.76
Dulbecco's modified 95.83 64.79 2.07
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