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Abstract 
The rd1 mouse displays an inherited retinal degeneration which allows studies of the 
molecular mechanisms behind the blinding disease retinitis pigmentosa (RP). Activation of 
the calcium-dependent protease calpain has been suggested to play an important role in cell 
death in various tissues; however, there is so far limited knowledge regarding the roles of 
calpain activity during inherited retinal degeneration. 
Previously, we have shown that calpain expression in rd1 mouse retina is unchanged when 
compared to the corresponding wt counterpart. Activity of calpain is, however, dramatically 
increased in rd1 photoreceptors and correlates with cell death markers. This suggested a 
causal connection between excessive calpain activity and cell death and prompted us to study 
the effect of calpain specific inhibitors on photoreceptor viability in an in vitro retinal explant 
culture system and on in vivo retina. 
Here we show that very low concentrations of calpain inhibitors, when applied chronically, or 
high concentrations of calpain inhibitors, when applied in an acute fashion, protect rd1 
photoreceptors from mutation induced cell death. Unexpectedly, moderate to high 
concentrations of calpain inhibitors induce selective photoreceptor death when used in a 
chronic application paradigm.  
The data suggest that calpain may be essential for both the promotion and prevention of cell 
death. These ambiguous results could be due to calpain isoform specific effects and should be 
an important consideration as the use of calpain inhibitors to prevent or delay photoreceptor 
degeneration is further studied. 
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