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Short-term effects on the 3D cultured spinal endplate chondrocytes in vitro by cyclic mechani-
cal stimulation

ZHANG Wei XU Hongguang YU Yunfei
Department of Orthopedic Surgery Yijishan Hospital Wannan Medical College Wuhu 241001 China

[Abstract 10bjective: To investigate the mechanisms and short-term impact on the 3D cultured spinal endplate chondrocytes in vitro by exerting cyclic
mechanical stimulation. Methods: The endplate chondrocytes were isolated from rats and cultured in agarose constructs for 48 hours. Then FX-5000T™
Flexercell® Tension Plus™ unit was applied to exert short4erm cyclic mechanical stimulation on the cultured chondrocytes. Endplate chondrocytes viabili-
ty was determined with LIVE/DEADO viability/ cytotoxicity kit and ANK gene expression was examined by RT-PCR and Western blot. Both RT-PCR and
ELISA were performed to measure TGF{31 expression. Results: Short-term cyclic mechanical stimulation increased the ANK gene and TGF-31 expression
in rat endplate chondrocytes. Live/Dead assay verified that the nonHoading ( NC) group and experimental group had no change in viability following the
application of short-term cyclic mechanical compression. Conclusion: Short-term cyclic mechanical stimulation increased the ANK gene and TGF1 ex—
pression in endplate chondrocytes and inhibited the cartilage degeneration of endplate yet failed to cause viability of the chondrocytes. The findings suggest
that this may be a new approach to treatment of the intervertebral disc degeneration.
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Tris-HC1.5% SDS ~10% 2- +20% TGF31 (F =
~0.04% ( 100 pL ) 22.576 7 P <0.05) 2,
100°C 5 min -80°C
(12 000 g 10 min 4°C) - BCA
SDS-PAGE 0.22 pm
PVDF 5% BSA 1h 4°C
0.05% TBST 10 min 3
1 h 0.05%TBST 3 ECL o
After the application of ICMC LIVE/DEAD assay there is no significant
1 PCR viability of endplate chondrocytes of NC groups 20 min groups and 40
Tab 1  Sequences of primers used in the realtime RT-PCR min groups. Original magnification: 100 x n =3. NC indicates nonload—
(5°37) (bp) ing; ICMC intermittent cyclic mechanical compress
GAPDH : CTCAACTACATGGTCTACATGTTCCA 81 ! 20 min.40 min
x 100 (n=3)
FCTTCCCATICTCAGCCTTGACT Fig1  The changes of endplate chondrocytes after loading of
I} : CCTGAAACTCTGCCACCCAG 151 ICMC
: GTTCTTCCGAGGCACAGTCG
: ACACCCCTACCCTTGCTTCT 124
: AAAGTGTCCAAGGCATCCAC
Sox-9 : CGTCAACGGCTCCAGCA 69
: TGCGCCCACACCATGA
ANK TTCAAGATCCTGGACCGAGTGAC 142
: AGACACCATCCTGGCGAGTTTC
: ANK ; GAPDH:
1.3 F P <0.05 The columns represent the mean + SE.* P< 0.05
o 2 ELISA N 20 min 40 min
TGFB1(n=3)
Fig2 The result of ELISA showed up-regulation of TGF- 1
7.1 expression after 20 min and 40 min ICMC
2.3 PCR PCR
( 1. 20 min 40 min JI| mRNA
2.2 FLISA (1.44 £0.08.1.92 +
ELISA TGF-g1 0.20.1.04 £0.01 P<0.05) ANK mRNA
. 20 min 40 min (1.42 £0.09.2.10 £0.33.1.05
+0.03 P <0.05) 2,
2 I N +Sox-9 ANK (x+s n=3)
Tab 2 The mRNA expression levels of type I collagen aggrecan sox-9 and ANK of the endplate chondrocytes(x +s n=3)
20 min 40 min F P
Type I 1.04 £0.01 1.44 +0.08" 1.92+0.20" 37.704 2 0.000 4
Aggrecan 1.16 £0.09 1.39 £0.08" 2.03 £0.39" 11.290 1 0.009 2
SOX-9 1.10£0.03 1.62+0.14" 1.85+0.13" 38.6352 0.000 3
ANK 1.05+£0.03 1.42 +0.09" 2.10 £0.33" 21.874 0 0.001 6

* P<0.05
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