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Introduction: Apoptotic cell death may play an important role in spinal cord injury (SCI).  
Recent studies have shown that deletion of the p75 neurotrophin receptor may protect against 
apoptotic cell death caused by proNGF release after a partial transection injury of the spinal cord.  
However, transection injuries are not common in humans compared to compression injuries.  
Therefore, we tested if this neuroprotective effect of p75 inhibition was present after a 
compressive SCI. 
Methods: Compressive spinal cord injury was induced in p75 knockout and wild type mice 
(C57/Bl6 strain) using a modified aneurysm clip (Fejota) calibrated to a closing force of 8.4g 
which produces a moderate injury with partial recovery. A three level laminectomy was 
performed from T5-T7 and the cord was compressed at the T6 level for one minute. Three and 
seven days after injury, the lesion site was extracted for immunoblotting of cleaved caspase-9, 
and caspase-3.  Animals were also sacrificed for Terminal deoxynucleotidyl Transferase Biotin-
dUTP Nick End Labeling (TUNEL) counts at the epicenter of injury and 1000 µm and 500 µm 
rostral and caudal from the epicenter at 7 days post injury.  For functional recovery, the animals 
were assessed with a modified Basso, Beattie, and Breshnahan (BBB) locomotor rating scale. 
Results:  The knockout mice had decreased levels of cleaved caspase-9, at three days with 
minimal cleaved caspase-3 levels in either group.  At seven days, there was increased cleaved 
caspase-3 levels but there was no significant difference between the levels of cleaved caspase-3 
between either group. Similarly, TUNEL counts of apoptotic cells revealed no difference 
between knockouts and wild types at 7 days (see table). However, there is a trend toward higher 
counts at the epicenter for the knockout group. 

As for functional recovery, after eight weeks, the wild types had significantly greater BBB 
scores (8.75, n=16) than the knockouts (6.42, n=12). 
 
 
 
 
 
 
 
 
 
 

 Knockout n = 4 Wild type n = 6 
1000 Rostral 0.5500 ± 0.4856 1.0667 ± 0.4492 
500 Rostral 2.5700 ± 1.2245 1.7500 ± 0.5997 
Epicentre 25.4300 ± 9.3629 16.6250 ± 5.3685 
500 Caudal 2.0625 ± 1.1228 2.5583 ± 1.2075 
1000 Caudal 2.4500 ± 1.5370 0.9500 ± 0.2933 

BBB locomotor scores of p75 knockout vs wild type mice

Weeks after SCI

0 2 4 6 8 10

BB
B 

sc
or

e

0

2

4

6

8

10

knockout mice
wild type mice



Conclusions: Surprisingly, our results indicate that inhibition of the p75 receptor is not 
neuroprotective after a compressive spinal cord injury.  In fact, it may be detrimental to recovery 
as indicated by the BBB scores.  Although, initially the activated caspase-9 is decreased in 
knockouts at three days, the downstream activation of caspase-3 is not decreased at seven days.  
This implies that an alternate apoptotic pathway (possibly the Fas cell death pathway) may take 
precedence if p75 is inhibited.  The p75 receptor is also known to have prosurvival effects 
through activation of the transcription factor NF-κB, perhaps these effects are more important 
after a compressive SCI.  Furthermore, it is also possible that p75 activation is important for 
oligodendrocyte death associated with Wallerian degeneration far removed from the epicenter of 
injury, but at the epicenter and surrounding penumbra, p75 activation is needed for survival of 
neurons and glia.  In conclusion, it appears that the role of the p75 receptor after SCI may be 
multi-faceted and cell death or survival may depend on type of injury and how far from the 
injury site the cells are.  Currently, we are attempting to further define these parameters in order 
to fully understand this complicated receptor which will lead to better therapeutic strategies in 
the treatment of SCI. 
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