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The excruciatingly painful inflam-
matory condition gout is one of the 
oldest-recorded human afflictions. It 
is now well known that acute gouty 
inflammation results from the depo-
sition of monosodium urate (MSU) 
crystals in the joints of individuals 
with hyperuricaemia. But exactly 
how MSU crystals are linked to the 
inflammatory response has puzzled 
scientists for centuries. Kenneth 
Rock and colleagues now reveal that 
interleukin-1 (IL-1) and signalling 
through the IL-1 receptor are crucial 
components of the inflammatory 
cascade that is triggered by MSU 
crystals.

A previous observation by these 
authors led them to propose that 
MSU crystals might function as 
danger signals and trigger an innate 
immune response in a manner 
similar to microbial molecules 
— that is, through Toll-like recep-
tors (TLRs). To test this hypothesis, 
Chen et al. injected MSU crystals 
into the peritoneal cavity of either 
wild-type mice or mice deficient in 
various TLRs and then monitored 
the inflammatory response by quan-

tifying the influx of neutrophils. 
Surprisingly, none of the eight TLR-
deficient mouse strains analysed 
showed a defect in neutrophil influx. 
They confirmed these results, and 
excluded a role for TLR5 and TLR8 
(for which gene-knockout mice are 
unavailable) in the inflammatory 
response, by showing that cells 
transfected with genes that encode 
these TLRs also did not respond to 
MSU crystals. 

Although these studies rendered 
improbable the hypothesis that 
MSU crystals exert their function 
directly through TLRs, the authors 
examined the role of the Toll/IL-1 
receptor (TIR)-domain-containing 
adaptor proteins that are involved 
in TLR signalling: MyD88 (myeloid 
differentiation primary-response 
protein 88), TIRAP (TIR-domain-
containing adaptor protein), TRIF 
(TIR-domain-containing adaptor 
protein inducing interferon-β) 
and TRAM (TRIF-related adaptor 
molecule). Although a deficiency 
in TIRAP, TRIF or TRAM had 
no effect on neutrophil influx, 
mice deficient in MyD88 showed 

marked defects in the inflammatory 
response, including in neutrophil 
influx and pro-inflammatory 
cytokine production. So MSU crys-
tals seem to stimulate inflammation 
through a MyD88-dependent path-
way that does not involve TLRs.

In addition to mediating TLR 
signalling, MyD88 is downstream 
of the IL-1 and IL-18 receptors. 
Consistent with a role for the IL-1 
receptor, mice lacking this receptor 
but not the IL-18 receptor showed 
defective inflammatory responses 
to MSU crystals (similar to MyD88-
deficient mice). In addition, treat-
ment of mice with neutralizing 
antibody specific for IL-1 also 
markedly reduced the inflammatory 
response. 

Further studies led the authors to 
propose that MSU crystals induce 
cells to produce IL-1. IL-1 then 
binds non-bone-marrow-derived 
cells that express the IL-1 receptor, 
resulting in MyD88-dependent 
amplification of the pro-inflam-
matory response — that is, further 
IL-1 production and neutrophil 
recruitment. 

Although several steps in the 
inflammatory cascade remain to 
be defined, elucidation of a central 
role for IL-1 in gouty inflammation 
provides a potential new target for 
the treatment of gout. 

Lucy Bird

ORIGINAL RESEARCH PAPER Chen, C.-J. et al. 
MyD88-dependent IL-1 receptor signaling is 
essential for gouty inflammation stimulated by 
monosodium urate crystals. J. Clin. Invest. 116, 
2262–2271 (2006)
FURTHER READING Martinon, F. & Glimcher, L. 
H. Gout: new insights into an old disease.
 J. Clin. Invest. 116, 2073–2075 (2006)

 I N F L A M M AT I O N

Gouty inflammation crystal clear?

R E S E A R C H  H I G H L I G H T S

NATURE REVIEWS | IMMUNOLOGY  VOLUME 6 | SEPTEMBER 2006 | 1
© 2006 Nature Publishing Group 


	Gouty inflammation crystal clear?
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


