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Editorial
Intervertebral Disc (IVD) degeneration is a major cause of low 

back pain, a common disease which affects about 80% of the population 
worldwide and to be considered as the first step of spinal degenerative 
disease [1,2]. The endplate cartilage plays an important role in the 
maintenance of the nutritional supply and mechanical properties [3]. 
Researchers have shown that endplate nutritional disorders directly 
lead to IVD degeneration, and obvious degeneration of endplate 
cartilage can be seen before the IVD degeneration [4]. It can provide 
new theoretical basis for the early prevention and treatment of IVD 
degeneration to study endplate cartilage degeneration which are 
treated as the initiating factor of IVD degeneration.

In our previous study, we constructed pcDNA3.1-VEGFl65 
plamid and injected into the degenerated IVD based on the 
phenomenon that the Vascular Endothelial Cell Growth Factor 
(VRGF) and its Receptor (VEGFR) expression were significantly 
decreased in the degenerative endplate cartilage, and found it could 
remitted the IVD degeneration in terms of the immuohistochemical 
staining results. What’s more, it can be observed that the nucleus 
pulposus and annulus fibrosus structure and function were also 
returned to almost normal by scanning electron microscope test. This 
method could provide a new way of thinking for the prevention and 
treatment of IVD degeneration [5].

As we know, the endplate cartilage is not only the gateway of 
nutrient transport between the IVD and vertebral marrow but also 
a mechanical interface between vertebral and resilient discs [6]. End 
plate chondrocytes are subjected to significant mechanical loads, such 
as cyclic tensile strain during physiological movement of the spine. 
In the recent years, we focused on the effect of the tension stress on 
the endplate cartilage degeneration. We applied Intermittent Cyclic 
Mechanical Tension (ICMT) to endplate chondrocytes by using an 
FX-4000T Flexer cell Tension Plus unit. Our results showed that there 
was no change in viability after the application of ICMT, but it could 
induce the down regulation of ankh gene expression of endplate 
chondrocytes. While the ankh gene expression could significantly 
be improved when treated with cell growth factor TGF-β1 which 
suggested that we can use the corresponding cytokines to treat IVD 
degeneration [7].

To the best of our knowledge, autophagy can be observed in 
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diverse models and tissues facing mechanical injury. Palpable 
calcification of endplate chondrocytes were detected after ICMT 
treatment in our previous study. We investigated the relationship 
between autophagy and ICMT mediated calcification. It directly 
showed the ICMT induced calcification was partially resisted by 
increased autophagy activity, implicating that autophagy may prevent 
end plate chondrocyte calcification [8].

Furthermore, we investigated the molecular mechanism of 
ICMT-induced endplate cartilage degeneration and explored the 
regulatory role of the E-cadherin/β-catenin complex in the process.

Inhibition of Wnt/β-catenin signaling suppressed the decrease 
in ICMT-induced cartilaginous gene expression. E-cadherin 
expression was inhibited by ICMT stimulation, resulting in a 
decrease in the interaction between E-cadherin and β-catenin 
proteins. Overexpression of E-cadherin rescued the cartilaginous 
gene expression by enhancing the interaction between E-cadherin 
and β-catenin proteins. These findings will be useful as the basis for 
future studies exploring the Wnt/β-catenin signaling pathway and 
E-cadherin/β-catenin complex as potential therapeutic targets to 
prevent IVD degeneration [9].

In addition to the above work, we also established different kinds 
of models to explore the IVD degeneration process. They were the 
natural degeneration model of rat endplate chondrocyte, the natural 
degeneration model of human cervical endplate chondrocyte and 
in vitro organ culture model of rabbit IVD under cyclic mechanic 
pressure [10-12]. All these models may provide a basic condition for 
studying the mechanism of IVD degeneration.

Tissue engineering has been gained more and more attention 
and regarded as a promising approach for IVD regeneration. Except 
for the above studies, we have made some explorations in the field of 
Annulus Fibrosus (AF) tissue engineering at the same time. We had 
isolated and identified Annulus Fibrosus-Derived Stem Cells (AFSCs) 
of rabbits with self-renewing capability and multi-differentiation 
potential [13]. In addition, we constructed the aligned electro spinning 
fiber scaffolds to simulate the actural outer annulus fibrosus structure 
[14]. As for the selection of substrate for AF tissue engineering, we 
fabricated genipin cross-linking of Decellularized Annulus Fibrosus 
Matrix (DAFM)/chitosan hydrogels and made the biocompatibility 
experiment study of rabbit AFSCs with the hydrogels. The results 
showed the hydrogels had good biocompatibility with AFSCs in vitro 
[15]. 

In conclusion, we have found a number of regulatory factors in 
the process of IVD degeneration and made some explorations of AF 
tissue engineering. In the future, we will combine endplate cartilage, 
nucleus pulposus and annulus fibrosus into an engineered IVD and 
regard the endplate cartilage cells metabolism as the breakthrough 
point in order to improve the engineered IVD graft survival rate 
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in vivo by improving nutritional pathway. In summary, we try to 
develop engineered IVD which could mimic the actual IVD in 
terms of micro structure, biochemical composition and mechanical 
property and provide theoretical and practical basis for the treatment 
of IVD degeneration.

Reference
1.	 Luo X, Pietrobon R, Sun SX, Liu GG, Hey L. Estimates and patterns of direct 

health care expenditures among individuals with back pain in The United 
States. Spine. 2004; 29: 79–86.

2.	 Krock E, Rosenzweig DH, Chabot-Doré AJ, Jarzem P, Weber MH, Ouellet 
JA, et al. Painful, degenerating intervertebral discs up-regulate neurite 
sprouting and CGRP through nociceptive factors. J Cell Mol Med. 2014; 18: 
1213–1225.

3.	 Urban JP, Smith S, Fairbank J C. Nutrition of the intervertebral disc. Spine. 
2004; 29: 2700-2709.

4.	 Adams MA, Roughley PJ. What is intervertebral disc degeneration and what 
causes it? Spine. 2006; 31: 2151-2161.

5.	 Xu HG , Ding GZ , Chen XH , Wang H , Wang LT , Chen XW. Effects 
ofvascularendothelial growth factor vector on vascular buds of vertebral 
cartilaginous end plate in rabbits. Natl Med J China. 2012; 92: 491-495.

6.	 Ferguson SJ, Steffen T. Biomechanics of the aging spine. Eur Spine J. 2003; 
2: 15-21.

7.	 Xu HG, Zhang XH, Wang H, Liu P, Wang LT, Zuo C J, et al. Intermittent cyclic 
mechanical tension-induced calcification and downregulation of ankh gene 
expression of end plate chondrocytes. Spine. 2012; 37: 1192-1197.

8.	 Xu HG. Autophagy protects endplate chondrocytes from intermittent cyclic 
mechanical tension induced calcification. Bone. 2014; 66: 232-239.

9.	 Xu HG, Zheng Q, Song JX, Li J, Wang H, Liu P, et al. Intermittent cyclic 
mechanical tension promotes endplate cartilage degeneration via canonical 
Wnt signaling pathway and E-cadherin/β-catenin complex cross-talk. 
Osteoarthritis Cartilage. 2016; 24: 158-168.

10.	Hu CJ, Xu HG. Variation of phosphorylated p38MAPK and ANK expression 
in the model with natural degeneration of lumbar endplate chondrocytes. J of 
Wannan Medical College. 2011; 30.

11.	Xu HG, Peng HX , Cheng JF , Lu K. Establishment and significance of 
an in vitro model of degeneration of human cervical intervertebral disc 
chondracytes. Natl Med J China. 2011; 91; 2912-2916.

12.	Xu HG, Zhang PZ, Song JX, Hu B, Zhao QL, Lv K, Zhong M, Zhang  MY, 
Suo QF. In vitro organ culture of rabbit degenerative intervertebral discunder 
cyclic mechanic pressure and its significance. Chinese Journal of on Bone 
and Joint Surgery. 2014; 7: 45-51.

13.	Liu C, Guo Q, Li J, Wang S, Wang Y, Li B, et al. Identification of rabbit annulus 
fibrosus-derived stem cells. Plos One. 2014; 9: 108239.

14.	Liu C, Zhu C, Li J, Zhou P, Chen M, Yang H, et al. The effect of the fibre 
orientation of electrospun scaffolds on the matrix production of rabbit annulus 
fibrosus-derived stem cells. Bone Research. 2015; 3: 112-120.

15.	Liu C, Zhao QL, Wang LT, Wang H, Liu P, Li B, Xu HG. Biocompatibility 
of rabbit annulus fibrosus-derived stem cells with genipin cross-linked 
decellularized annulus fibrosus matrix/chitosan hydrogels. Chinese Journal 
of Tissue Engineering Research J. 2016; 20: 3143-3149.

Citation: Liu C, Zhao QL, Wang LT, Wang H and Xu HG. The Effect of the Endplate Cartilage in the Degeneration 
of Intervertebral Disc. Austin J Orthopade & Rheumatol. 2016; 3(3): 1035.

Austin J Orthopade & Rheumatol - Volume 3 Issue 3 - 2016
ISSN: 2472-369X | www.austinpublishinggroup.com 
Xu et al. © All rights are reserved

http://www.ncbi.nlm.nih.gov/pubmed/14699281
http://www.ncbi.nlm.nih.gov/pubmed/14699281
http://www.ncbi.nlm.nih.gov/pubmed/14699281
http://www.ncbi.nlm.nih.gov/pubmed/24650225
http://www.ncbi.nlm.nih.gov/pubmed/24650225
http://www.ncbi.nlm.nih.gov/pubmed/24650225
http://www.ncbi.nlm.nih.gov/pubmed/24650225
http://www.ncbi.nlm.nih.gov/pubmed/15564919
http://www.ncbi.nlm.nih.gov/pubmed/15564919
http://www.ncbi.nlm.nih.gov/pubmed/16915105
http://www.ncbi.nlm.nih.gov/pubmed/16915105
http://europepmc.org/abstract/med/22490974
http://europepmc.org/abstract/med/22490974
http://europepmc.org/abstract/med/22490974
http://www.ncbi.nlm.nih.gov/pubmed/13680317
http://www.ncbi.nlm.nih.gov/pubmed/13680317
http://www.ncbi.nlm.nih.gov/pubmed/22695244
http://www.ncbi.nlm.nih.gov/pubmed/22695244
http://www.ncbi.nlm.nih.gov/pubmed/22695244
http://www.ncbi.nlm.nih.gov/pubmed/24970040
http://www.ncbi.nlm.nih.gov/pubmed/24970040
http://www.ncbi.nlm.nih.gov/pubmed/26247612
http://www.ncbi.nlm.nih.gov/pubmed/26247612
http://www.ncbi.nlm.nih.gov/pubmed/26247612
http://www.ncbi.nlm.nih.gov/pubmed/26247612
http://en.cnki.com.cn/Article_en/CJFDTOTAL-WNYX201102008.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-WNYX201102008.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-WNYX201102008.htm
http://europepmc.org/abstract/MED/22333612
http://europepmc.org/abstract/MED/22333612
http://europepmc.org/abstract/MED/22333612
http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZGJW201401014.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZGJW201401014.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZGJW201401014.htm
http://en.cnki.com.cn/Article_en/CJFDTOTAL-ZGJW201401014.htm
http://www.ncbi.nlm.nih.gov/pubmed/25259600
http://www.ncbi.nlm.nih.gov/pubmed/25259600
http://www.nature.com/articles/boneres201512
http://www.nature.com/articles/boneres201512
http://www.nature.com/articles/boneres201512
http://en.cnki.com.cn/Article_en/CJFDTotal-XDKF201621018.htm
http://en.cnki.com.cn/Article_en/CJFDTotal-XDKF201621018.htm
http://en.cnki.com.cn/Article_en/CJFDTotal-XDKF201621018.htm
http://en.cnki.com.cn/Article_en/CJFDTotal-XDKF201621018.htm

	Title
	Editorial

