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Abstract 

 
The Wnt signaling pathway plays a central role in bone and cartilage embryonic development, 
processes that are recapitulated during regeneration. Imbalance in such well conserved and 
complex system often contributes to numerous diseases, whereas controlled modulation of the 
Wnt signaling activity is an attractive target e.g. for improved fracture healing therapies.  
 
The first aim of the present thesis was to increase the knowledge of the underlying 
mechanisms that lead to cellular alterations in osteoarthritis (OA), resulting in cartilage 
degeneration. In particular, we investigated the genome-wide expression profile of Wnt 
related markers in human OA cartilage and the effect of the pro-inflammatory cytokines IL-
1β and IL-6 in the context of Wnt signaling pathway, thereby revealing mechanisms for OA 
modulation therapies.  
 
As a second aim, we studied if a local release of the canonical Wnt activator Li+ from 
hydroxyapatite (HA) or poly(lactic-co-glycolic acid) (PLGA) modulated the Wnt pathway 
and subsequently enhanced the bone regeneration around the implants.  
 
The results indicated that the Wnt signaling pathways were dysregulated in OA cartilage, with 
a partly inhibited canonical Wnt signaling and an active non-canonical Wnt cascade. We were 
able to demonstrate that WNT5A was excessively expressed in degenerative cartilage, and 
that the pro-inflammatory cytokine IL-6 possessed cartilage protective properties by reducing 
β-catenin and canonical Wnt signaling. The canonical Wnt pathway was activated by HA but 
the osteoinductivity of HA itself overridden the Wnt modulating capacity of Li+. Finally, a 
global gene expression profiling demonstrated that the controlled release of Li+ from PLGA 
activated the canonical Wnt signaling.  
 
In conclusion, the present findings may be used to develop gene targeted OA treatments and 
serve as a basis for further improvement of Li+ based therapies associated to fracture repair. 
This thesis sheds further light on the ambiguous influence of Wnt signaling in osteochondral 
homeostasis and repair mechanisms.	
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