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Morphological character of MSCs
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Fig.2  The resulis of flow cytometry
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Fig.3 The results of immunofluorescence
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Fig.4 The results of laser confocal microscopy
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KIS AHCHEE MY RT-PCR %5 45 3
Fig.5 RT-PCR of Nestin, Oct-4 and NST
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Separation, Purification and Identification of Rat Bone
Marrow Mesenchymal Stem Cells

Zhang Rongli1 , Feng Xue' »Zhang Huiliangl’2 ,Luo Guoan' ,Li Lianda’ ,» Wang Yimjng]
(1. Institute of Biomedicine, Tsinghua University, Beijing 100084, China;
2. Life Science College, Shandong Normal University, Ji’ nan 250014, China;
3. Xiyuan Hospital, China Academy of Traditional Chinese Medicine, Bejjing 100091, China)

[Abstract |  Bone marrow mesenchymal stem cells ( BMMSCs ) were separated by density gradient
centrifugation and purified by different adherence speed. BMMSC was identified by flow cytometry analysis and
laser confocal microscopy. Cell surface antigen (CSA) CD29, CD44, CD105, CD166 were detected positive
expression and CD14, CD34, CD45 were not positive. The positive expression of the nestin, NST, and weakly
positive expression of Oct-4 were confirmed by RT-PCR. The cells were verified as the BMMSC by the
expression of the CSA and the genes. Using density gradient separation and different adherence speed could
harvest high quality BMMSC. This is a simple and reliable method to obtain BMMSC as stem cell used in cell
and tissue engineering research.

[ Key words | rat; bone marrow mesenchymal stem cells( BMMSCs) ; flow cytometry

(cont. from p.88)

[54]  Camm J D, Gulledge Jr, Womer N K. Production rate and [55]  Bemis J C. A model for examining the cost implications of
contract behavior [ J]. J of Cost Analysis, 1987, 5(1); production rate [ J]. Concepts: The Journal of Defense
2738 Systems Acquisition Management, 1981, 4(2). 84~~94

Learning Curve and Its Application in Production Operational Research

Chen Zhixiang
( School of Business, Sun Yai-sen University, Guangzhou 510275, China)

[ Abstract | Learning curve is one character function that improves output by the experience accumulation of
producer. Learning curve can be used to establish scientific cost plan, improve shop flow scheduling, labor
quota and plan, quality, and so on. This paper reviews the research literatures, introduces different forms of
learning curve, analyzes their characters, and discusses the future directions of application of learning curve.

[ Key words | learning curve; operational management; behaviors research



