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Impact of intermittent cyclic mechanical tension on chondrogenic differentiation in human

mesenchymal stem cells
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[ Abstract 1Objective: To investigate the impact of intermittent cyclic mechanical tension ( ICMT) on chondrogenic differentiation in human mesenchymal
stem cells ( hMSCs) .Methods: Human mesenchymal stem cells were obtained to develop the chondrogenic differentiation model using in vitro technique.
hMSCs were planted in density of 8xX10%/cm? in a BioFlexTM six-well multi-directional force plate coated with type I collagen and cultured in 5% CO, in—
cubator at 37 °C.Upon cell adhesion chondrogenic inducer was added in vitro.Then hMSCs were divided into afterburning group and control group accord—
ing to the influence of intermittent cyclic tension.Cells in the afterburning group were treated by mechanical stimulation in a 5% CO, incubator( 10% 0.5
Hz 8 h/d at 37 °C) using Flexcell FX-5000TM cell strain loading system and hMSCs in the control group were cultured in the same environment without
mechanical stimulation.Cell proliferation was detected by CCK-8 method at day 1 3 6 8 and 10 after addition of chondrogenic inducing agent. Cartilage
changes were observed at the 14™ day using Safranin O staining kit.Flow cytometry was performed to examine the cell apoptosis and expression changes of
the cartilage genes ACAN COLII and SOX9 were detected by RT-PCR.Results: ICMT inhibited the proliferation of mesenchymal stem cells and cells in
the afterburning group were found to be obviously apoptotic at the 14" day with lighter Safranin O staining.Inhibited chondrogenic gene expression was also
found in the afterburning group.Conclusion: 1CMT is able to inhibit the differentiation of human mesenchymal stem cells into cartilage.
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1.1 ScienCell
o : DMEM/F12 N N
N ( Gibico )
( ) ; CCK-8
( ) (
) 0 (
) ; Trizol ( Invitrogen
) s Nano-Drop2000( Thermo&Scientific ) ; Real-
time PCR ( Takara ) ; RTPCR  ( Roche
LightCycler480 ) ; FX-5000 N
BioFlexTM ( Flexcellint ) o
1.2
1.2.1
37 C
15 mL 10 000 r/min 5 min
10% DMEM/F12 1
mL 10 cm
(37 €C.5%C0O,) 3d
80% ~90% 1:2 1:3 P2
P2
(10% .0.5 Hz.8 h/d)
( ) o
1.2.2 CCK-8
100 pL CCK-8 1 mL

2h (
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) 100 pL 96
oD 450 nm 4
oD o
1.2.3
1x10° 500 pL Binding Buffer
5 wL Annexin V-FITC 5 pL
° N 15 min
Flow JO
1.2.4 0
PBS 2 4%
5~6 min PBS 2 0 5~6 min
PBS o
1.2.5 RNA Real+ime PCR
PBS 1 mL Trizol
20 min RNA Nano-Drop 2000
RNA 20 pL
c¢DNA RT-PCR
o 195 C 305,95 C 5s;
60 °C 25 s 50 . PCR
1 GAPDH o Roche LightCy-
cler480 27ese
1
(5 —3") /bp
ACAN F: GTGCCTATCAGGACAAGGTCT 167
R: GATGCCTTTCACCACGACTTC
COLT F: TGGACGATCAGGCGAAACC 244
R: GCTGCGGATGCTCTCAATCT
SOX-9 F: AGCGAACGCACATCAAGAC 85
R: CTGTAGGCGATCTGTTGGGG
GAPDH F: GGAGCGAGATCCCTCCAAAAT 197
R: GGCTGTTGTCATACTTCTCATGG
1.2.6 SPSS 18.0
xS F
; t P<0.05
2
2.1 CCK-8
6

0.05)( 2 1),
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2 CCK-8
1d 3d 6 d 8d 10 d F P
1.00+£0.43 1.99+0.45 4.28+0.41 21.05+0.79 15.91+0.49 1149.908 0
1.03+0.31 1.09+0.48 4.55+0.62 10.29+0.40 6.75+0.40 299.299 0
2.2 0 ( 3),
14 (17.62+0.75) 2.4 Real4ime PCR
(8.26+0.81) 1=14.786 P<0.01
( 2o
ACAN.COLT .SOX9
( P<0.05) o 3 4,
3 Real-time PCR
ACAN SOX9 COLI
1.01+0.08 1.02+0.19 1.01+0.11
0.44+0.18 0.62+0.14 0.66+0.13
13 5.181 3.494 2.989
P 0.007 0.026 0.045
1
3 0
2.3 0] 14
14 ACAN.COLT -S0X9 (* P<0.05) .
4
3 °
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