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Abstract

BACKGROUND: The meniscus has limited ability in repairing itself after being injured. However, tissue engineering provides a
new way to meniscus repair after injury. Bone marrow mesenchymal stem cells (BMSCs), which possess the potential of
multi-directional differentiations, can be ideal seed cells in meniscus tissue engineering.

OBJECTIVE: To investigate the feasibility of differentiation of in vitro cultured porcine BMSCs into fibrochondrocyte phenotypes in
inductive medium.

METHODS: BMSCs were isolated with whole bone marrow culture method. Then, BMSCs of the third passage were digested and
incubated in a medium containing transforming growth factor-81, insulin-like growth factor- I , dexamethasone and ascorbic acid in
a 24-well plate at a density of 2.0x10%cm? in the experimental group. While in the control group, the DMEM-LG complete culture
medium containing no inductive factor were used instead. At day 7, 14 and 21 after induction respectively, Toluidine blue staining
and immunocytochemical staining were performed to detect differentiation.

MAIN OUTCOME MEASURES: (DPopulation double time (PDT) of BMSCs; @Morphological changes of BMSCs under light
microscope; @Proteoglycan expression; @Collagen type [ andtype Il expression.

RESULTS AND CONCLUSION: (UThe PDT of the second passage BMSCs was 2 days, which was the shortest. The PDT prolonged
relatively after the fourth passage, which were 5 to 9 days. @The BMSCs changed from a spindle-like appearance into a polygonal
shape after induction. ®)In the experimental group, toluidine blue staining resulted in hyacinthine-stained cytoplasm and the blue was
even deeper in the area where cells were dense; The degree of staining increased with the increasing induction time. While in the
control group, only nucleus of BMSCs were stained blue. @Collagen type 1 immunocytochemical staining was positive in both the
experimental and the control group and there was no difference of significance between various induction time. No collagen type 1[was
seen expressed in the control group, while in the experimental group it was seen to be expressed steadily after 14 days of induction. Itis
indicated tlat BMSCs can be induced to synthesize fibrochondrocyte-characterized extracellular matrixes in vitro, which suggests
that BMSCs are available as seed cells in meniscus tissue engineering.

Cai GQ, Cui YM, Chen XD. Differentiation of bone marrow mesenchymal stem cells into fibrochondrocyte phenotype.Zhongguo
Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(2): 218-222. [http://www.crter.cn  http://en.zglckf.com]
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Table 1 The proliferative activity and population double time
(PDT) of cells from Passage 1 (P1) to P4

Inoculum size  Culture time  Fusion size

Cell passage (x10%) ) (x10%) PDT (h)
P4 1.00 119 3.18 71.40
P, 1.00 115 5.60 46.27
Ps 1.00 167 4.00 83.50
Py 1.00 222 2.55 164.38
Ps 1.00 145 2.10 135.46
Ps 1.00 190 2.30 158.12
Pz 1.00 219 2.40 173.39
Ps 1.00 210 2.10 196.19
Py 1.00 220 2.15 199.21
P1o 1.00 218 2.35 176.85

Figure 1 The spindle-like, adherently growing primary cells
cultured for 5 days (inverted phase contrast
microscope, *x100)
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Figure 2 Tendency graph of proliferative speed for bone marrow
mesenchymal stem cells undergoing in vitro monolayer
culture
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Figure 3 The dark blue cytoplasm of bone marrow mesenchymal
stem cells induced for 21 days, toluidine blue stainging
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Figure 7 Cells in the experimental group showed positive
result to collagen type Il immunocytochemical
staining after being induced for 14 days (%x200)
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Figure 4 Cells in the experimental group showed positive
result to collagen type | immunocytochemical
staining after being induced for 21 days (x200)
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Table 2 Comparison of collagen type Il positive cells ratio in
different times (xxs, n =10, %)

Group 7d 14d 21d

87.70+4.85™
1.18+0.18

89.20+4.43%
1.170.17

Experimental 32.91+6.22°
Control 1.23+0.31

P < 0.01, vs. control group; °p < 0.01, vs. day 7

3 It

Figure 5 Cells in the control group showed positive result to
collagen type I immunocytochemical staining
(x200)
KI5 ofIRZEAR N T 0 e o e 4 A 2 e (7 B 41 (x200)

Figure 6 Cells in the experimental group showed weakly
positive result to collagen type 11
immunocytochemical staining after being induced for

7 days (x200)
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