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Is inhibition of axonal regeneration by astrocytes, in the dorsal part of the spinal cord,

regulated by p75 receptor?
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Sir, In a recent Brain paper by Scott and Ramer (2010), they
provided intriguing evidence that p75 neurotrophin receptor dele-
tion caused enhanced axonal regeneration in a mouse model of
dorsal rhizotomy. They also reported improved functional recovery
in p75 knockout mice and co-culture studies, suggesting that p75
receptor expressed on Schwann cells is an inhibitive factor for
neurite outgrowth of dorsal root ganglion cells. Here, we would
like to point out another potential factor that could lead to the
enhanced axonal regeneration in p75 knockout mice: the reduced
formation of glial scar by astrocytes following interruption of p75
signalling pathways.

In their model of axonal regeneration, the successfully regener-
ated axons penetrated the peripheral nervous system:central ner-
vous system interface, and the local glial scar region formed after
the dorsal rhizotomy. We acknowledge the function of Schwann
cells in supporting axonal growth in the peripheral nervous system,
especially myelination (Cosgaya et al., 2002); however, once the
axonal growth cones entered the central nervous system, astro-
cytes became the major inhibitive cellular component in the local
environment. It was discovered that under brain injury conditions,
astrocytes proliferate to form the glial scar, the process of which is
correlated with up-regulated expression of p75 on astrocytes
(Hanbury et al., 2002; Oderfeld-Nowak et al., 2003). It is highly
possible that p75 knockout thus led to the reduction of reactive
astrocytes following injury (Cragnolini and Friedman, 2008), con-
tributing to the enhanced axonal regeneration. Consistent with
this hypothesis, the author showed that in wild-type mice, most
axons terminated at the peripheral nervous system:central nervous
system interface, suggesting that the failure in axonal elongation
across the astrocyte glial scar could be an important factor in their
model.

Additionally, the proposal that inactivation of p75 neurotrophin
receptor on Schwann cells during spinal cord injury recovery is
too early. It has been found that p75 signalling is critical for

axonal remyelination in the peripheral part of axon regeneration;
and p75 knockout mice showed thinner myelin after axonal regen-
eration (Cosgaya et al., 2002; Tomita et al., 2007), which is
mediated via the brain-derived neurotrophic factor signalling path-
way (Zhang et al., 2000; Song et al., 2006). It will be interesting
to see if improved functional recovery occurs with decreased mye-
lination in the peripheral nervous system.
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