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Introduction
Familial Mediterranean fever (FMF) is an autosomal
recessive autoinflammatory disorder affecting mainly
Jews, Armenians, Turks and Arabs. Recently, several
pro- and anti-inflammatory cytokines have been studied
in sera of Armenian and Turkish FMF patients during
and in between crises. However, the information were
limited and contradictory.

Objectives
This work aimed to evaluate the ex vivo and serum
cytokine profile of Lebanese FMF patients during acute
attacks and attack-free periods and to compare it with
that of healthy controls in order to identify a specific
cytokine ¨signature¨ and to understand the role of the
inflammasome in this autoinflammatory disease.

Methods
The study included 34 FMF patients, of whom 9 were
studied during both attack and remission and 25 healthy
controls. Cytokine levels were evaluated in serum and
supernatants of peripheral PBMC cultures with and
without 24h stimulation of monocytes by LPS and T
lymphocytes by anti-CD3/CD28 beads, by Luminex
Multiplex ELISA.

Results
Ex vivo cytokine profile
The levels of pro-inflammatory cytokines IL-6 and TNF-a
were higher in unstimulated and LPS stimulated PBMC
supernatants of FMF patients in crises compared to the
control group. Concentrations were comparable between
FMF patients during and between crises.

There was no difference in spontaneous IL1-b and IL-1
a release by PBMCs of FMF patients and controls. How-
ever, in response to LPS stimulation, levels of these cyto-
kines were found higher in PBMC supernatants of FMF
patients during crises compared to those in remission
and to the controls. In contrast, no difference was found
in IL1-RA levels between FMF patients and controls in
all conditions.
Regarding Th1 and Th2 cytokines, IFN-g and IL-4

levels were lower in unstimulated and anti-CD3/CD28
stimulated PBMCs supernatants of FMF patients during
and between crises compared to the controls. Moreover,
lower levels of those cytokines were detected in culture
supernatants of FMF patients during crises compared to
those in remission after T cell stimulation.
For Th17 cytokines, IL-17 was higher in anti-CD3/

CD28 stimulated PBMC supernatants of FMF patients
during crises compared to the control group. After T
cell stimulation, PBMCs from FMF patients in remission
release more IL-22 than PBMCs from control subjects.
Finally, no difference in IL-10 levels was detected

between FMF patients and controls.

Serum cytokine profile
Except IL-6, all cytokines tested, were almost not
detected in the serum of patients and controls.

Conclusion
The cytokine changes observed in FMF patients and
characterized by a continuous pro-inflammatory Th17
and IL-1 family cytokine activation and a reduced Th1
and Th2 response, suggest an ongoing subclinical
inflammation and represent a specific cytokine ¨signature¨
to FMF patients. In addition, these results do not show a
particular involvement of the inflammasome in FMF phy-
siopathology. Finally, we suggest that ex vivo study
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represents a novel and interesting approach to evaluate the
cytokine involvement in FMF patients.

Disclosure of interest
None declared.

Authors’ details
1Laboratoire inflammation, Tissus épithéliaux et cytokines; EA4331, University
of Poitiers, Poitiers, France. 2ER030-EDST; Faculty of Sciences II, Lebanese
University, Beirut, Lebanon. 3Medical Genetics Unit, Faculty of Medicine, Saint
Joseph University, Beirut, Lebanon.

Published: 8 November 2013

doi:10.1186/1546-0096-11-S1-A76
Cite this article as: Ibrahim et al.: PW01-023 – Ex vivo PBMC cytokine
profile in FMF patients. Pediatric Rheumatology 2013 11(Suppl 1):A76.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Ibrahim et al. Pediatric Rheumatology 2013, 11(Suppl 1):A76
http://www.ped-rheum.com/content/11/S1/A76

Page 2 of 2


	Introduction
	Objectives
	Methods
	Results
	Ex vivo cytokine profile
	Serum cytokine profile

	Conclusion
	Disclosure of interest
	Authors' details


<<
  /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


