
Accepted manuscripts are peer-reviewed but have not been through the copyediting, formatting, or proofreading
process.

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution and reproduction in any
medium provided that the original work is properly attributed.

Copyright © 2017 the authors

This Accepted Manuscript has not been copyedited and formatted. The final version may differ from this version.

Research Article: New Research | Sensory and Motor Systems

Active nerve regeneration with failed target reinnervation drives persistent
neuropathic pain

Nerve regeneration drives neuropathic pain

Wenrui Xie, Judith A. Strong and Jun-Ming Zhang

Pain Research Center, Department of Anesthesiology, University of Cincinnati College of Medicine, 231 Albert
Sabin Way, Cincinnati, OH, 45267, USA

DOI: 10.1523/ENEURO.0008-17.2017

Received: 6 January 2017

Revised: 19 January 2017

Accepted: 23 January 2017

Published: 26 January 2017

Author contributions: W.X., Designed research, performed research, analyzed data, edited the paper. J.A.S.
Designed research, analyzed data, wrote the paper. J.-M. Z. Designed research, analyzed data, edited the
paper.

Funding: HHS | NIH | National Institute of Neurological Disorders and Stroke (NINDS)
100000065
NS045594

Funding: HHS | NIH | National Institute of Neurological Disorders and Stroke (NINDS)
100000065
NS055860

Funding: HHS | NIH | National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS)
100000069
AR068989

The authors declare no competing financial interests.

HHS | NIH | National Institute of Neurological Disorders and Stroke (NINDS) [NS045594]; HHS | NIH | National
Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS) [AR068989]

Correspondence should be addressed to Jun-Ming Zhang, M.D., M.Sc. at above address. Phone
513-558-2427, Fax 513-558-0995, email Jun-Ming.Zhang@uc.edu.

Cite as: eNeuro 2017; 10.1523/ENEURO.0008-17.2017

Alerts: Sign up at eneuro.org/alerts to receive customized email alerts when the fully formatted version of this
article is published.





Abstract 



Significance Statement 



Introduction 







Materials and Methods  









°













 



Results  

In the spinal nerve ligation (SNL) model, the ligated and transected L5 nerve can 

regenerate into the original sciatic nerve. 



The regenerated nerve is functional 



In vivo application of semaphorin 3A to the injury site reduced functional and 

anatomical measures of regeneration 





The regenerating nerve is the main source of abnormal spontaneous activity after 

nerve injury 



Blocking regeneration reduces pain behaviors in the SNL model  





Robust regeneration with failed reinnervation in the long-lasting spared nerve injury 

pain model 



Disrupting the regeneration process but not resection of the neuroma reduced already 

established pain behaviors in the SNI model 
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Figure Legends  






















