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Editorial on the Research Topic

Novel perspectives on the NLRP3 inflammasome
The intracellular sensor NACHT, LRR, and PYD domain-containing protein 3

(NLRP3) inflammasome is a protein complex composed of NLRP3, apoptosis-associated

speck-like protein containing a CARD (ASC) and cysteine protease caspase-1. The NLRP3

inflammasome is activated in response to infectious agents and sterile disease-relevant

stimuli, which leads to the activation of caspase-1. Activated caspase-1 induces the cleavage

of interleukin-1b (IL-1b) and IL-18 precursors to generate their mature forms (1). Caspase-

1 and noncanonical inflammasome-activated caspase-11 induce cleavage of gasdermin D,

which induces plasma membrane pore formation and leads to a lytic form of cell death

called pyroptosis (Pan et al.).

Aberrant activation of the NLRP3 inflammasome induces inflammatory responses and

promotes the development of a variety of diseases (2). For example, the NLRP3

inflammasome can be activated by sterile metabolic danger signals (e.g., cholesterol

crystals, uric acid crystals and fatty acids) to induce metabolic diseases, including

cardiovascular diseases, gout and diabetes. The NLRP3 inflammasome has a major

influence on the development of heart failure, atherosclerosis and atrial fibrillation (3).

One of the interesting topics in cardiovascular research is the study of the heart-brain

interaction. The NLRP3 inflammasome can be activated by pressure overload and controls

neural signals that may improve cardiovascular disease by modulating cardiac

inflammation (4). Recent bibliometric studies indicate that NLRP3 inflammasome has

been of great interest in the field of ischemic stroke and neurological disease (5, 6). Growing

evidence highlights NLRP3 inflammasome is a promising therapeutic target in treating

ischemic stroke and neurological disease. Investigations on the NLRP3 inflammasome in

neurodegenerative disease have become increasingly popular recently, as it responds to

misfolded or aggregated proteins that are commonly deposited in the brain, the hallmark of

many neurodegenerative diseases (7). The microbiota plays important roles in the

pathophysiology of many diseases. Recent studies have noted that the microbiota-gut-

NLRP3 inflammasome-brain axis regulates brain homeostasis and the development of

neurodegenerative diseases (Rutsch et al.).
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A bibliometric study published in this Research Topic revealed

the involvement of the NLRP3 inflammasome in acute respiratory

distress syndrome, especially in COVID-19-associated acute

respiratory distress syndrome, which is a novel topic that has

shown rapidly increasing interest (Xiao et al.). The components

of SARS-CoV-2 have been demonstrated to activate the NLRP3

inflammasome and induce excessive inflammatory responses.

Notably, the activation level of the NLRP3 inflammasome is

associated with COVID-19 severity in patients (8). Another

interesting article published in this Research Topic characterized

the relationship between the NLRP3 inflammasome and radiation-

induced tissue injury and proposed prevention strategies targeting

the NLRP3 inflammasome to improve radiation therapy in the

treatment of various malignancies (Cheng et al.). Moreover, a new

pathogenic role of the NLRP3 inflammasome in the muscle wasting

disease Duchenne muscular dystrophy was reported. Inhibition of

the NLRP3 inflammasome by MCC950 can significantly attenuate

myonecrosis and fibrosis in mice with Duchenne muscular

dystrophy disease, and MCC950-treated mice showed a more

mature myofiber phenotype and exhibited enhanced force and

resistance to fatigue (Dubuisson et al.). These findings indicate

the possibility of improving Duchenne muscular dystrophy by

targeting the NLRP3 inflammasome. Although the double-edged

sword effect of modulating the NLRP3 inflammasome in

tumorigenesis is well documented, the role of the NLRP3

inflammasome in lymphomagenesis has not yet been explored.

The latest article published in this Research Topic highlights that

the NLRP3 inflammasome is activated in the diffuse large B-cell

lymphoma microenvironment orchestrated by macrophages and

discusses the potential therapeutic implications of the NLRP3

inflammasome in diffuse large B-cell lymphoma (Serna et al.).

Taken together, these interesting papers present new perspectives

on the NLRP3 inflammasome and provide insight into exciting
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avenues of research that can enhance our understanding of the

NLRP3 inflammasome for biomedical applications.
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1. Xu J, Núñez G. The NLRP3 inflammasome: activation and regulation. Trends
Biochem Sci (2023) 48(4):331–44. doi: 10.1016/j.tibs.2022.10.002

2. Sharma BR, Kanneganti TD. NLRP3 inflammasome in cancer and
metabolic diseases. Nat Immunol (2021) 22(5):550–9. doi: 10.1038/s41590-
021-00886-5

3. Takahashi M. NLRP3 inflammasome as a key driver of vascular disease.
Cardiovasc Res (2022) 118(2):372–85. doi: 10.1093/cvr/cvab010

4. Higashikuni Y, Liu W, Numata G, Tanaka K, Fukuda D, Tanaka Y, et al. NLRP3
inflammasome activation through heart-brain interaction initiates cardiac
inflammation and hypertrophy during pressure overload. Circulation (2023) 147
(4):338–55. doi: 10.1161/CIRCULATIONAHA.122.060860
5. Yu X, Yu C, He W. Emerging trends and hot spots of NLRP3 inflammasome in
neurological diseases: a bibliometric analysis. Front Pharmacol (2022) 13:952211.
doi: 10.3389/fphar.2022.952211

6. Zhu H, Zhang Y, Feng S, Li Y, Ye Y, Jian Z, et al. Trends in NLRP3 inflammasome
research in ischemic stroke from 2011 to 2022: a bibliometric analysis. CNS Neurosci
Ther (2023). doi: 10.1111/cns.14232

7. Anderson FL, Biggs KE, Rankin BE, Havrda MC. NLRP3 inflammasome in
neurodegenerative disease. Transl Res (2023) 252:21–33. doi: 10.1016/j.trsl.2022.08.006

8. Amin S, Aktar S, Rahman MM, Chowdhury MMH. NLRP3 inflammasome
activation in COVID-19: an interlink between risk factors and disease severity.
Microbes Infect (2022) 24(1):104913. doi: 10.1016/j.micinf.2021.104913
frontiersin.org

https://doi.org/10.3389/fimmu.2022.1053658
https://doi.org/10.3389/fimmu.2022.967989
https://doi.org/10.3389/fimmu.2022.1049076
https://doi.org/10.3389/fimmu.2023.1048567
https://doi.org/10.1016/j.tibs.2022.10.002
https://doi.org/10.1038/s41590-021-00886-5
https://doi.org/10.1038/s41590-021-00886-5
https://doi.org/10.1093/cvr/cvab010
https://doi.org/10.1161/CIRCULATIONAHA.122.060860
https://doi.org/10.3389/fphar.2022.952211
https://doi.org/10.1111/cns.14232
https://doi.org/10.1016/j.trsl.2022.08.006
https://doi.org/10.1016/j.micinf.2021.104913
https://doi.org/10.3389/fimmu.2023.1211385
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: Novel perspectives on the NLRP3 inflammasome
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


