PEAR TR RS INRRESE 14 % 5538 # 2010 -09 - 17 HR
Journal of Clinical Rehabilitative Tissue Engineering Research September 17, 2010 Vol.14, No.38

@'z

R R C —Fe =M SRR A AT 4 R AN LB LA

B 58 7 R T RS TR A S M+

Br, & T, LAY

Influence of poly(ethylene terephthalate) three-dimensional scaffold, basic fibroblast growth
factor and lactic acid on proliferation of human bone marrow mesenchymal stem cells

Cao Yan-fen, Li Ding, Wang Ju-fang

Abstract

BACKGROUND: Many studies focus on the change of conventional cell culture condition, a three-dimensional scaffold could be
used to support high density culturing.

OBJECTIVE: To observe the proliferation of human bone marrow mesenchymal stem cells (hMSCs) in three-dimensional culture condition.
METHODS: The effect of basic fibroblast growth factor and lactic acid on the proliferation of hMSCs was measured. Based on the
optimized condition, the growth and metabolism of hMSCs cultured in poly(ethylene terephthalate) were further investigated;
Dyed by Cell tracker Green, the activity of h(MSCs-poly(ethylene terephthalate) was imaged under a laser confocal microscope;
the details of hMSCs-poly(ethylene terephthalate) were observed using scanning electron microscope.

RESULTS AND CONCLUSION: A low-does basic fibroblast growth factor (5 pg/L) and lactic acid (< 0.9 g/L) in culture medium
displayed a significant promotion of the proliferation of hMSCs. Under the optimized condition, for the experimental group (with
5 pg/L basic fibroblast growth factor) and control (without 5 pg/L basic fibroblast growth factor), the expansion folds and specific
growth rate were 15.29 and 0.136, 9.66 and 0.113, respectively. The amount of cells in the experimental group was increased
160% than that in control group. Observation of confocal laser microscopy and scanning electron microscope illustrated that the
morphology and attachment of cells on poly(ethylene terephthalate) were stereoscopic, multi-level distributed, the unique
structure of poly(ethylene terephthalate) three-dimensional scaffold provides cells with a larger growing space.
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Figure 1 Morphology of human bone marrow
mesenchymal stem cells under inverted
microscope (%100)
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Figure 2 Effects of basic fibroblast growth factor on the
proliferation of human bone marrow
mesenchymal stem cells
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Figure 3 Effects of lactic acid on the proliferation of human
bone marrow mesenchymal stem cells
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Figure 4 Glucose and lactic acid kinetics of human bone
marrow mesenchymal stem cells
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(X+s, n=3)
Medium Expansion Expansion Specific growth
composition folds time (d) rate (d)
With bFGF 15.29+1.442 4.79+0.222 0.145+0.0062
Without bFGF 9.66+1.18 5.80+0.33 0.120+0.006

bFGF: basic fibroblast growth factor; 2P < 0.05, vs. control group without
bFGF
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Figure 5 Confocal laser microscopy observation of human
bone marrow mesenchymal stem cells cultured in
poly(ethylene terephthalate) fiber
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PET: poly(ethylene terephthalate); hMSCs: human bone marrow
mesenchymal stem cells

Figure 6 Scanning electron microscope image of PET fiber
and hMSCs cultured in PET fiber
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