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A comparative study of two methods for isolating human mesenchymal stem cells

from bone marrow

DAI Fei, WU Jun, XU Jian-zhong, WANG Xu-quan, YIN Zhi-hua ( Department of Orthopaedics, Southwest Hospital, Third

Military Medical University, Chongqing 400038, China)

Abstract; Objective To compare two density gradient centrifugation using Ficoll (1. 073 g/ml) and Per-
coll (1.073 g/ml) as solutes respectively to separate human bone marrow derived mesenchymal stem cells
( hBMMSCs) from bone marrow. Methods hBMMSCs were isolated from bone marrow of the iliac crest of vol-
untary normal adults by methods mentioned above respectively. Average number of nucleated cells and death
rate after density gradient centrifugation with two solutes were compared and the hBMMSCs were observed in
morphology and compared in cell shape, adherent cell clones, specific cell-markers after primary culture for 5
d. Results Average number of nucleated cells gained from two methods had no significant difference. Death
rates of nucleated cells isolated by Ficoll (1.073 g/ml) was markedly lower than that by Percoll (1.073 g/ml)
(P <0.01). Number of adherent cell clones in 37.5 c¢m” culture flask after primary culture for 5 d in Ficoll
(1.073 g/ml) method was markedly higher than that of Percoll (1.073 g/ml) method (P <0.05). hBMMSCs
isolated by Ficoll (1.073 g/ml) or Percoll (1.073 g/ml) were both homogeneous spindle-like or triangle-like
cells. Positive rates of CD105 and negative rates of CD34 in cells separated by Ficoll (1.073 g/ml) or Percoll
(1.073 g/ml) were similar (CD105; 94.0 £2.0% vs 95.8 £1.5% ; CD34. 96.0 +1.2% vs 97 £1.0% ).
Conclusion As compared to Percoll (1.073 g/ml) method, density gradient centrifugation of Ficoll (1.073
g/ml) has a lower cell death rate and higher number of adherent cell clones in 37. 5 em® culture flask after pri-
mary culture for 5 d. It is a good isolation method of human bone marrow derived mesenchymal stem cells.
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Fig 1 Expression of CDI105 and CD34 on surface of hBMMSCs
detected by FACS

%1 Percoll(1. 073 g/ml) 5 Ficoll( 1. 073 g/ml) % & #6 BB 0%
43% hBMMSCs fLE%E (n=17)

Tab 1 Comparing Ficoll (1.073 g/ml) method to Percoll (1. 073

g/ml) method of isolating MSCs from human bone mar-

row (n=17)

Ficoll(1.073 g/ml)  Percoll (1.073 g/ml)

Number of nucleated cells in 10 ml
marrow

(6.5+2.8) x107" (6.0+3.2) x107

Death rate of nucleated cells (% ) 0.98 +0.35* 5.21+£2.16
Number of adherent cell clones cul-

tred for 5 d (cells/37.5 em? culture 31.0£15.0 28.0+13.0
Mask )

Positive rate of CDI105 (% ) 94,0+2.0 95.8=1.5
Negative rate CD34 (% ) 96.0+1.2 97.0+1.0

% ; P<0.01, vs Percoll (1.073 g/ml) method
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Fig 2 MSCs isolated and cultured for 5 d
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