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Intervertebral disc degeneration



Therapy?

Conservative Operative

- fysiotherapy  - fusion

- analgesics  - TDR

Cell therapy?
- Sakai

- Meisel



Goal

To study the regenerative potential of adipose 
tissue derived mesenchymal stem cells 
(ASCs)

For this purpose we developed an intervertebral 
disc degenartion model in the goat.



The goat
• Similar magnitude and proportions. 

(Krijnen et al. 2006)

• Similar magnitude and direction of load.
(Smit. 2003)

• Notochordal cells not present.
(Hoogendoorn et al. 2005)



Chondroitinase ABC (CABC)

• Human disc degeneration: proteoglycans 

• Chondroitinase ABC

    degrades proteoglycans 
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Summary
Injection with PBS or needle puncture does not 

induce degeneration

Injection with 0.25 U/ml CABC induces mild 
degeneration

Enzymatically induced regeneration mimics 
human degeneration in terms of disc height, 
MRI, histolgy, biochemical and RNA profiles.



ASCs

• Adult mesenchymal stem cells

• Comparable proliferation and 
differentiation characteristics 

• Easy accessible

• 100-1000 fold > bone-marrow, 
therefore no in vitro expansion



One-step procedure
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One-step procedure

Stromal Vasculair Fraction  (SVF)

ASCs 1%
Also: - pericytes

- monocytes
- erythrocytes
- endothelial cells
etc.
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Explanation?

• Factors in SVF
– RBCs?
– Other cells, e.g. pericytes, endothelial cells, monocytes?
– Soluble factors?

• Late effect of CABC?

• Residu digesting enzyme?



Hypotheses
�  Combination of SVF and CABC?

�  Removal of red blood cells?

�  Cultured stem cells?



Additional study

• 6 goats, CABC degenerated

-RBC
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Results
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Results

400x
�  20 cells

400 x
�  57 cells

normal cellTx

�  33%
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Discussion

• Responsible factor remains unclear

• Ongoing studies indicate isolation procedure 
responsible

• Importance of animal studies

• Other groups have shown excellent results with 
SVF in discs
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