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Introduction. Experimental wounding of articular 
cartilage leads to necrotic and apoptotic cell death 
at the lesion edge (1). It is hypothesised that the 
presence of healthy chondrocytes at the wound 
edge is critical for producing a repair tissue that is 
capable of integrating with the surrounding 
cartilage (2,3). Since repair of cartilage lesions 
often requires surgical debridement, associated 
chondrocyte death at the wound edges will be an 
inevitable problem. An earlier study has shown 
that short-term intra-articular administration of a 
caspase inhibitor decreases chondrocyte apoptosis 
at the wound edge and subsequently reduces 
cartilage degeneration following experimental 
osteochondral injury in rabbits (4). This study 
investigates whether inhibiting the cell death that 
occurs as a response of articular cartilage to 
wounding will result in enhanced cartilage 
integrative repair. 
Materials and Methods. Full depth articular 
cartilage cores (6mm) were incubated for 3 hours 
in media containing inhibitors of necrosis 
(Necrostatin-1; 30µM; Biomol) or apoptosis (Z-
VAD-FMK; 20µM; Calbiochem). At the end of 
this period, a 3mm inner core was cut and left in 
situ thereby creating a ‘doughnut’ model to study 
cartilage-cartilage integration. Cartilage was 
cultured for 2-weeks in media containing inhibitors 
with cultures being fed with fresh media and 
inhibitors every three days. Cartilage was analysed 
for necrotic (LDH release) and apoptotic (TUNEL) 
cell death, sGAG release (DMMB) and tissue 
integration (histology, immunohistochemistry, 
SEM). 
Results. Within 48 hours of creating the wound, a 
significant (p=0.003) increase in LDH release was 
observed compared to unwounded cartilage. 
Treatment with Z-VAD-FMK significantly 
reduced the extent of LDH release (p<0.02) and 
apoptosis occurring at the wound edge. 
Necrostatin-1 reduced LDH release but the 
response was more variable (p<0.058). Treatment 
with either of the inhibitors reduced the level of 
sGAG lost into the media that resulted from 
wounding the cartilage. Toluidine blue staining of 
cartilage sections revealed significant integration 
of the wound edges in ‘doughnuts’ treated with Z-
VAD-FMK. Necrostatin-1 improved integration 
but to a lesser extent. Immunohistochemistry 
revealed that in untreated doughnuts, there was an 
increase in pericellular staining for type III 

collagen extending out from the wound edge 
within the mid zone. Necrostatin-1 treatment 
resulted in an apparent increase in type I and III 
collagen whereas this was not observed in cartilage 
treated with Z-VAD-FMK. SEM analysis showed 
that Z-VAD-FMK treatment enhanced tissue 
integration.  
Discussion. This study shows that treatment of 
articular cartilage with cell death inhibitors prior to 
wounding increases the number of viable cells at 
the wound edge, prevents matrix loss and results in 
a significant improvement in cartilage-cartilage 
integration.  
 
References. 
1. Tew SR, Kwan AP, Hann A, Thomson BM, 

Archer CW 2000 The reactions of articular 
cartilage to experimental wounding: role of 
apoptosis. Arthritis Rheum 43(1):215-25. 

2. Huntley JS, McBirnie JM, Simpson AH, Hall 
AC 2005 Cutting-edge design to improve cell 
viability in osteochondral grafts. Osteoarthritis 
Cartilage 13(8):665-71. 

3. Janssen LM, In der Maur CD, Bos PK, Hardillo 
JA, van Osch GJ 2006 Short-duration enzymatic 
treatment promotes integration of a cartilage 
graft in a defect. Ann Otol Rhinol Laryngol 
115(6):461-8. 

4. Dang AC, Warren AP, Kim HT 2006 Beneficial 
effects of intra-articular caspase inhibition 
therapy following osteochondral injury. 
Osteoarthritis Cartilage 14(6):526-32. 

 
This work was funded by Smith & Nephew and the 

Dept. for Business Enterprise and Regulatory 
Reform. 

 

 


