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The hedgehog (Hh) family of secreted ligands plays a critical role in a variety of
developmental processes in both insects and vertebrates. Three homologs of Hh, Sonic,
Indian and Desert (Dhh) hedgehog have been described in mammals. Dhh mRNA is
expressed in the Sertoli cells of developing testis and Schwann cells of the peripheral nervous
system. Schwann cell-derived Dhh signals the formation of the connective tissue sheath
around peripheral nerves in both mice and humans. Nerve injury leads to dramatic changes in
expression of a large number of genes, which recapitulates the pattern seen in early
development. As Desert hedgehog is involved in the development of peripheral nerves and is
expressed in adult nerves, it may play a role in the maintenance of adult nerves and
degeneration and regeneration after injury. We firstly investigated the Dhh-receptors, which
are expressed in mouse adult nerves. Then we induced crush injury to the sciatic nerves of
wild type (WT) and dhh-null mice and studied the morphological changes and the expression
of dhh and related receptors in the distal stump of injured nerves at different time points after

injury.
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The expression of Dhh receptors, patched (ptc) 1 and ptc2 was investigated in sciatic nerves of
adult mice using RT-PCR. To identify the nature of the cells expressing pfc2, we studied the
expression of prc2 mRNA in purified cultures of mouse Schwann cells and fibroblasts by
RT-PCR. We also studied the expression of Ptc2 protein in sciatic nerves of adult mice using
immunohistochemistry. Then we induced crush injury to the sciatic nerves of wild type (WT) and
dhh-null mice and the distal stump of injured nerves were analyzed morphologically at different
time points and expression of dhh and related receptors was also measured by RT-PCR in WT
mice.
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Ptc2 mRNA was expressed in adult sciatic nerves; however, pfcl mRNA was undetectable under
the same experimental condition. Using RT-PCR in purified cultures of mouse Schwann cells
and fibroblasts, we found pfc2 mRNA in Schwann cells, and at much lower levels, in fibroblasts.
By immunohistochemistry, Ptc2 protein was seen on unmyelinated nerve fibers. After nerve
crush injury, degeneration of myelinated fibers was more severe in the nerves of dhh-null mice
than those in WT mice. Furthermore, in regenerated nerves of dhs-null mice, minifascicular
formation was even more extensive than in dh-null intact nerves. Both d#i and pfc2 mRNA
levels were down-regulated during the degenerative phase post-injury in WT mice, while levels
rose again during the phase of nerve regeneration.
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Our results suggest that the Dhh-Ptc2 signaling pathway may be involved in the maintenance of
adult nerves and may be one of the factors that directly or indirectly determine the response of

peripheral nerves to injury.

(Journal of Neurobiology 2005 & #&# T 7E)




m X B 'E O B B

HEES |EWME 602 B |K % [veF 32797 nvzasy

E SO HE B

BEZA
Bl & Fil AR ZSE 3

Desert Hedgehog-Patched 2 Expression in Peripheral Nerves during
Wallerian Degeneration and Regeneration
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