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Background
Pain is defined as an unpleasant sensory and emotional
experience, associated with a real or potential tissue
damage. Chronic pain (CP) can arise from tissue injuries
or inflammation (inflammatory pain), or from lesions of
the peripheral or central nervous system (neuropathic
pain). The purpose of this study was to search proteins
potentially involved in the expression or mediation of pain
utilizing proteomic techniques, in an animal model of CP
obtained by the ligation of the sciatic nerve.

Methods
The rats (Wistar) used in this study were divided into 4
groups: two control groups, one treated with saline and
the other with Indomethacin (2 mg/kg for 3 consecutive
weeks), and two groups with the ligation of the sciatic
nerve [1], subjected to the same treatment. Initially, two
behavioral tests (“Plantar test” and “Von Frey test”) were
carried out to confirm the presence of pain in operated
animals. Subsequently, the proteomic analysis was per-
formed on serum samples, first by one-dimensional pro-
tein separation (SDS-PAGE) and then by two-dimensional
gel electrophoresis (2-DE). The differentially expressed
proteins among the different groups were identified by
mass spectrometry (ESI-Q-ToF/MS).

Results
The most significant result obtained by SDS-PAGE ana-
lysis was observed in the group of operated rats treated
with saline, where the expression of 6 protein bands was
significantly increased, compared to rats treated with
Indomethacin. The 2-DE analysis confirmed these data

and allowed to identify 6 additional different proteins,
which included typical inflammatory proteins, antioxi-
dant enzymes and proteins with neuroprotective func-
tion, implicated in the degeneration/regeneration of
peripheral nerves (e.g., ApoE). Particularly, a prostaglan-
din with a pivotal role in central sensitization, involved
in induction of hyperalgesia and cutaneous allodynia,
was identified. This protein was also detected in our
previous study on medication-overuse headache (MOH)
patients, where we found it significantly increased in
urine of NSAIDs, mixture and triptans abusers, in
respect to the healthy control group [2].

Conclusions
The presence of these proteins may be due to an
attempt of functional recovery of the nerve and, at the
same time, of pain reduction. For this reason, they
could be a potential target for the understanding and
treatment of peripheral neuropathy. These findings need
to be validated by other experiments, such as using
molecular biology techniques.

Authors’ details
1Department of Diagnostic Medicine, Clinic and Public Health, Proteomic
Lab, University of Modena and Reggio Emilia, Modena, Italy. 2Department of
Biomedical, Metabolic and Neural Sciences, University of Modena and
Reggio Emilia, Modena, Italy. 3Inter Department Headache and Drug Abuse
Center, University of Modena and Reggio Emilia, Modena, Italy.

Published: 28 September 2015

References
1. Seltzer Z, Dubner R, Shir Y: A novel behavioral model of neuropathic pain

disorders produced in rats by partial sciatic nerve injury. Pain 1990,
43:205-218.

2. Bellei E, Monari E, Cuoghi A, Bergamini S, Guerzoni S, Ciccarese M, Ozben T,
Tomasi A, Pini LA: Discovery by a proteomic approach of possible early
biomarkers of drug-induced nephrotoxicity in medication-overuse
headache. J Headache Pain 2013, 14:6.

* Correspondence: pinila@unimore.it
3Inter Department Headache and Drug Abuse Center, University of Modena
and Reggio Emilia, Modena, Italy
Full list of author information is available at the end of the article

Bellei et al. The Journal of Headache and Pain 2015, 16(Suppl 1):A8
http://www.thejournalofheadacheandpain.com/content/16/S1/A8

© 2015 Bellei et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://
creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/
zero/1.0/) applies to the data made available in this article, unless otherwise stated.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Archivio istituzionale della ricerca - Università di Modena e Reggio Emilia

https://core.ac.uk/display/54009974?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://www.ncbi.nlm.nih.gov/pubmed/1982347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/1982347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23565828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23565828?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23565828?dopt=Abstract
mailto:pinila@unimore.it
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/


doi:10.1186/1129-2377-16-S1-A8
Cite this article as: Bellei et al.: Proteomic research of proteins involved
in pain expression in an animal model of chronic pain. The Journal of
Headache and Pain 2015 16(Suppl 1):A8.

Submit your manuscript to a 
journal and benefi t from:

7 Convenient online submission

7 Rigorous peer review

7 Immediate publication on acceptance

7 Open access: articles freely available online

7 High visibility within the fi eld

7 Retaining the copyright to your article

    Submit your next manuscript at 7 springeropen.com

Bellei et al. The Journal of Headache and Pain 2015, 16(Suppl 1):A8
http://www.thejournalofheadacheandpain.com/content/16/S1/A8

Page 2 of 2

http://www.springeropen.com/
http://www.springeropen.com/

	Background
	Methods
	Results
	Conclusions
	Authors’ details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


