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The Neuregulin1(NRG1)/ErbB system consists of a family of soluble and transmembrane ligands and 

transmembrane tyrosine kinase receptors. Through the use of conditional knockout and transgenic models, it 

has been shown that this system is deeply involved in the myelination process during development and in the 

remyelination process after peripheral nerve injury, and that the different NRG1 isoforms (soluble and 

transmembrane) play different roles.  

To better understand the role played by this system during nerve degeneration and regeneration, we analysed 

the expression of ErbB receptors and NRG1 in the distal portion of rat median nerves under regenerating and 

degenerating conditions, discriminating not only between soluble and transmembrane NRG1 isoforms, but 

also between alpha and beta EGF-like domain, and among a, b and c C terminus. 

Five injury models characterized by a different degree of severity were analysed: 

- axonotmesis (nerve crush), characterized by a mild injury followed by fast nerve regeneration; 

- neurotmesis (nerve cut), followed by end-to-end repair and nerve regeneration; 

- neurotmesis, with substance loss, followed by nerve autograft repair and nerve regeneration;  

- neurotmesis, with substance loss, followed by empty chitosan tube graft and nerve regeneration; 

- neurotmesis, followed by nerve degeneration. 

Nerve ultrastructure changes in the different injury models were evaluated by electron microscopy. 

Our data show that the different NRG1 isoforms and ErbB receptors are deeply regulated after peripheral 

nerve injury, not only at transcriptional and translational level, but also at post-transcriptional and post-

translational level, thus suggesting that the finely tuned regulation of this system plays an important role in 

the peripheral nerve regeneration.  
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