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Abstract

BACKGROUND: Bone marrow stromal cells (BMSCs) can differentiate into chondrocytes under a certain condition, but there are
lack of studies concerning monolayer coculture of chondrocytes and BMSCs at present.

OBJECTIVE: To identify percentage choice of coculture of BMSCs and chondrocytes, cell proliferation activity and cartilage
specific protein expression rule, and to find the best time and subculture frequency during cell transplantation.

METHODS: Chondrocytes and BMSCs were isolated, cultured, and divided into 5 groups following passage: chondrocyte group,
coculture (chondrocytes and BMSCs at 7: 3, 5: 5, 3: 7) groups, and BMSC group. At generation 4(G4), cell morphology was
observed at different passages in each group under an inverted phase contrast microscope. MTT assay was performed for
testing the cell viability. The proteoglycan expression was detected by toluidine blue and alcian blue staining. Type Il collagen
expression was determined by immunocytochemical method.

RESULTS AND CONCLUSION: Cells showed normal appearance in all the coculture groups. From G1-G3, cells had good
viability, which was decreased at G4. Proteoglycan (detected by toluidine blue and alcian blue staining) and type Il collagen
expression were highly positively determined in the coculture groups during the second and third generations (G2 and G3).
Synthetic each index showed that each index was best in the chondrocytes and BMSCs at 5: 5, 3: 7 groups. Results displayed
that monolayer coculture of chondrocytes and BMSCs kept chondrocyte morphology and protein expression property. The
proportion of chondrocytes and BMSCs at 5: 5 or 3: 7 was optimal for cell transplantation.
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Table 1 Determination of cell viability by MTT assay (xxs)
Generation (d) © C:BMSC=7:3 C:BMSC=5:5
G1 2 0.197+0.002 0.209+0.001 0.199+0.001
4 0.395+0.003 0.362+0.005 0.308+0.005
6 0.651+0.003 0.705+0.004 0.647+0.009
G2 2 0.278+0.004 0.256+0.003 0.307+0.004
4 0.452+0.001 0.384+0.004 0.471+0.002
6 0.725+0.006 0.733+0.006 0.744+0.003
G3 2 0.247+0.003 0.221+0.002 0.303+0.005
4 0.547+0.005 0.598+0.001 0.621+0.001
6 0.723+0.002 0.730+0.004 0.767+0.006
G4 2 0.260+0.008 0.289+0.004 0.257+0.004
4 0.350+0.006 0.398+0.006 0.404+0.007
6 0.351+0.002 0.394+0.008 0.411+0.004
Generation (d) C:BMSC=3:7 BMSC
G1 2 0.194+0.004 0.212+0.004
4 0.342+0.005 0.366+0.002
6 0.649+0.004 0.598+0.003
G2 2 0.317+0.002 0.219+0.003
4 0.454+0.001 0.302+0.003
6 0.773+0.001 0.787+0.005
G3 2 0.270+0.008 0.285+0.003
4 0.676+0.009 0.523+0.004
6 0.781+0.006 0.738+0.005
G4 2 0.283+0.004 0.236+0.007
4 0.426+0.006 0.339+0.001
6 0.434+0.008 0.392+0.002
C: group of pure chondrocyte; C: BMSC: coculture group with different
percent of chondrocyte and bone marrow stromal cell (7:3, 5:5, 3:7);
BMSC: group of pure bone marrow stromal cell
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A: group of pure chondrocyte; B, C, D: coculture groups with different
percents of chondrocyte and bone marrow stromal cell (7:3, 5:5, 3:7),
separately; E: group of pure bone marrow stromal cell. G1-G4 mean
the first to fourth generation in cell culture

Figure 1 Toluidine bule staining in each group at different
generations (x200)
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A: group of pure chondrocyte; B, C, D: coculture groups with different
percents of chondrocyte and bone marrow stromal cell (7:3, 5:5, 3:7),
separately; E: group of pure bone marrow stromal cell. G1-G4 mean
the first to fourth generation in cell culture

Figure 2 Alcian blue staining in each group at different
generations (x200)

B 2 B LA A AN R A% AR IR 5 i 2 (5 15 190 (< 200)

24 NERREFREWER paigsEitman a1
R R RIB TS, 0 H A MR AR R R
AR B Al R A, TR R R 55 RIS R S
W EE A, T H I SR R A G2. GIFIGA Y 11 7Y
F2 JiR i o i 48 S 3 v T B A A AL, i LR 4T
i 5 B B S R A M B L5 5 L BLA K3 L TR IK R
T a7 - 34, WIK3, E4.

e e e
e
e
i
Fr{ e = |

I2 11
= - ] * = |
A: group of pure chondrocyte; B, C, D: coculture groups with different
percents of chondrocyte and bone marrow stromal cell (7:3, 5:5, 3:7),

separately; E: group of pure bone marrow stromal cell. G1-G4 mean
the first to fourth generation in cell culture

Figure 3 Expression of type Il collagen in each group at
different generations (x200)
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C: group of pure chondrocyte; C: BMSC: coculture groups with dif-
ferent percents of chondrocyte and bone marrow stromal cell (7:3, 5:5,
3:7); BMSC: group of pure bone marrow stromal cell.

3P < 0.05, vs. the group of C (pure chondrocytes); °P < 0.05, vs. the
group of C: BMSC=7: 3

Figure 4 Expression of type Il collagen in each group at
different generations (x200)
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