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Abstract 

The problem with degenerating cartilage tissues is one of the major causes for disability 
worldwide. The aetiology of the cartilage degenerating disease osteoarthritis is elusive and 
considered to be multifactorial. The aim of the present thesis was to find new hypotheses 
regarding the aetiology of osteoarthritis with focus on signalling pathways. In particular, the 
conducted studies described expressional differences in different grades of cartilage extracellular 
matrix degradation and in chondrocytes used in successful and failed autologous chondrocyte 
implantations. These studies were conducted in order to generate new targets for studies of 
osteoarthritis aetiology and investigate putative biomarkers that could predict clinical outcome of 
autologous chondrocyte implantation. Further, the role of the osteoarthritis associated growth 
factor growth differentiation factor 5 in cartilage homeostasis was investigated. Finally, a non-
laborious embryoid body culture system for further investigation of the effects of different 
factors on chondrogenesis was developed. 
The different grades of cartilage tissue degradation revealed expressional patterns that may add to 
the knowledge regarding osteoarthritis aetiology and/or be further investigated for their role as 
diagnostic markers. There are no apparent differences in gene expressions between chondrocytes 
used in successful or failed autologous chondrocyte implantations indicating that the cells are 
seemingly alike before the procedure, which questions the demand for a potency measurement 
on the cells based on gene expression. Growth differentiation factor 5 showed to balance 
degenerative processes in differentiated chondrocytes through inhibiting the collagen II 
degrading enzyme matrix metallopeptidase 13 via inhibition of the canonical Wnt signalling 
pathway. This finding further emphasizes the putative role of growth differentiation factor 5 as a 
future disease-modifying drug against osteoarthritis. The developed three-dimensional culture 
system improved the formation efficiency and stability of embryoid bodies in a non-laborious 
way. The culture system may be useful when investigating the role of signalling pathways in early 
chondrogenesis in the future. 
The present thesis adds to descriptions and explanations of the mechanisms behind osteoarthritis 
and presents a non-laborious embryoid body culture system to investigate questions that can be 
raised based on results from this thesis. 
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