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Liege, Belgium, 2 Faculty of Veterinary Medicine, Liège University, Liege, Belgium, 3WELBIO, Walloon Excellence in Life Sciences
and Biotechnology, Wallonia, Belgium, 4 Department of Immunology, University Hospital Zurich, Zurich, Switzerland, 5 Faculty of
Medicine, University of Zurich, Zurich, Switzerland, 6 Unit of Antibodies in Therapy and Pathology, UMR1222 INSERM, Institut
Pasteur, Paris, France, 7 Center for Physiopathology of Toulouse-Purpan (CPTP), UMR 1043, INSERM, CNRS, University of
Toulouse, Toulouse, France

Keywords: neutrophils, inflammation, neutrophil extracellular trap, immunity, models

Editorial on the Research Topic

Role of Neutrophils in Inflammatory Diseases

Neutrophils are best known for their role in host defense against microbes (1). However, many
recent discoveries highlight the fact that neutrophils also act as key regulators of both acute and
chronic sterile inflammatory conditions (2). Neutrophils can mediate their functions through
different mechanisms, including generation of reactive oxygen species (ROS) and neutrophil
extracellular traps (NETs), and the release of a broad range of mediators, including cytokines,
alarmins, and proteases (1). A better knowledge of the mechanisms controlling these processes
might thus help design new therapeutic strategies for the treatment of inflammatory diseases.

This Research Topic brings together original and review articles that explore the role of
neutrophils and neutrophil-derived products in various inflammatory diseases, and assess some
molecular mechanisms through which these cells are activated in inflammatory conditions.

It is known that lipopolysaccharide (LPS) from gram negative bacteria can “prime” neutrophil
for ROS production in combination with other agonists. Liu et al. used pharmacological approaches
to show that the prolyl cys/trans isomerase Pin1 plays an important role in LPS-induced priming of
human neutrophils. These data suggest that Pin1 could be a therapeutic target in sepsis and other
diseases involving ROS generation by neutrophils.

Chiang et al. present an overview of the potential roles of neutrophils in psoriasis, a chronic
inflammatory skin disease in which high numbers of neutrophils are observed in skin lesions. Their
review focuses mostly on clinical observations, including evidence of neutrophil activation in skin
lesions, with generation of ROS and formation of NETs. The authors also discuss the potential
contribution of NETs in driving Th17 inflammation in psoriasis.

Lastly, the potential role of NETs in infectious and inflammatory diseases has emerged as a major
field of research (3, 4). Not surprisingly, several manuscripts of this special issue focus on the
mechanisms of NET formation, and on the role of NETs in various inflammatory conditions. Barbu
et al. describe a new method for the detection and quantification of histone H4 citrullination
(H4cit3) during NET formation using imaging flow cytometry (IFC). Using this method, the
authors quantify H4cit3 in human blood neutrophils stimulated with NET-triggering molecules.
They suggest that their method can be particularly suitable for studies looking at NETs as potential
biomarkers for diseases. The method is fast and requires only minimal handling of neutrophils,
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thereby reducing potential unspecific cell activation. However,
the authors also emphasize that detection limitations might be
associated with some stimuli.

Many infectious and inflammatory diseases are characterized
by an increase in vascular permeability. In a review article, Ma
et al. present a detailed overview of current knowledge on the
potential role of neutrophils in regulating vascular endothelial
permeability. The authors particularly focus on the role of NETs
and the molecular pathways leading to NET formation, and on
the potential role of neutrophil-derived extracellular vesicules,
which are heterogenous membrane-enveloped structures
released by many cell types, including neutrophils.

Fever is a hallmark of both infectious and inflammatory
diseases, and hyperthermia is known to increase neutrophil
recruitment to the affected sites. Keitelman et al. studied the
impact of hyperthermia on key neutrophil functions including
NET release, production of ROS, and release of pro-inflammatory
cytokines. The authors propose that fever that occurs during
bacterial infections might trigger an emergency response in
neutrophils in order to enhance some of their antimicrobial
functions, but could at the same time reduce their capacity to
release proinflammatory cytokines in order to limit potentially
damaging inflammatory processes.

Obama et al. investigate the mechanisms of neutrophil activation
in the context of cardiovascular diseases. The authors focused on the
effects of oxidatively modified low-density lipoprotein (oxLDL),
which are known as a risk factor for the progression of
cardiovascular diseases. They show that while oxLDL alone does
not induce NET formation, it enhances phorbol myristate acetate
(PMA)-induced release of NETs and myeloperoxidase (MPO). The
authors suggest that oxLDL may contribute to vascular endothelial
inflammation, at least in part by NET-dependent mechanisms.

Granger et al. review the available literature on the role of IgG
immune complexes (ICs) in triggering NET release through
activation of IgG Fc gamma receptors (FcgRs) on neutrophils.
They focus on two autoimmune diseases, systemic lupus
erythematosus in which NETs can be induced by DNA/anti-
DNA IgG ICs, and rheumatoid arthritis for which citrullinated
protein/anti-citrullinated protein IgG ICs might mediate NET
formation. In addition to autoimmunity, they also review
available data on the potential role of ICs-induced NETs in
anaphylaxis, a systemic and potentially lethal hypersensitivity
reaction. Finally, the authors discuss the potential applications of
NETs as biomarkers and therapeutic targets in these diseases.

Most of the aforementioned studies focus on the pro-
inflammatory and tissue-damaging potential of neutrophils.
However, it was reported that neutrophils also have important
regulatory functions, and might participate in the resolution of
inflammation (5). In this context, Egholm et al. review existing
literature on the regulatory effect of the receptor IL-4R (shared
by the cytokines IL-4 and IL-13) on neutrophils during type 2
immune responses. They highlight the fact that engagement of
IL-4R on neutrophils can inhibit several neutrophil effector
functions, including the formation of NETs. The authors thus
propose that, during type 2 immune responses as in other
Frontiers in Immunology | www.frontiersin.org 2
immune responses, neutrophils are the first non-resident cells
to arrive at the site of inflammation, but that subsequent IL-4/IL-
13 signaling can rapidly shut off neutrophil effector functions to
prevent damage to healthy tissues.

Many tools and models are now available to study the role of
neutrophils during biological responses in vivo. However, each
model has its own advantages and limitations. In the review by
Stackowicz et al., the authors provide a side-by-side comparison
of the main existing genetic and pharmacological approaches to
assess the functions of neutrophils and neutrophil-derived
products in mice. The authors recommend that, given the
known or potential limitation(s) of each model, at least two
different approaches should be employed to legitimately
conclude on neutrophil functions.

Finally, illustrating the variety of models which can be used to
study neutrophils, the work by Degroote et al. focuses on primary
neutrophils from equine whole blood. The authors analyzed
these neutrophils by mass spectrometry and identified a total
of 2,032 proteins forming the whole proteome of these cells.
Furthermore, they identified a total of 58 or 207 proteins
differentially regulated after stimulation with interleukin-8 (IL-
8, also known as CXCL8) or PMA, respectively.

In conclusion, the papers included in this Research Topic
highlight the diverse role of neutrophils in the regulation of
inflammatory responses, and the potential of future therapies
targeting neutrophils or neutrophil-derived products for the
management of inflammatory diseases.
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Recherche Médicale (INSERM) and the ATIP-Avenir program.
ACKNOWLEDGMENTS

We would like to acknowledge all authors who have contributed to
this Research Topic and the reviewers for their insightful comments.
December 2020 | Volume 11 | Article 627939

https://doi.org/10.3389/fimmu.2019.01037
https://doi.org/10.3389/fimmu.2019.01037
https://doi.org/10.3389/fimmu.2019.02374
https://doi.org/10.3389/fimmu.2019.01899
https://doi.org/10.3389/fimmu.2019.02824
https://doi.org/10.3389/fimmu.2019.02507
https://doi.org/10.3389/fimmu.2019.03130
https://doi.org/10.3389/fimmu.2019.03064
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


Marichal et al. Editorial: Neutrophils in Inflammation
REFERENCES

1. Mayadas TN, Cullere X, Lowell CA. The multifaceted functions of neutrophils.
Annu Rev Pathol (2014) 9:181–218. doi: 10.1146/annurev-pathol-020712-
164023

2. Soehnlein O, Steffens S, Hidalgo A, Weber C. Neutrophils as protagonists and
targets in chronic inflammation. Nat Rev Immunol (2017) 17(4):248–61.
doi: 10.1038/nri.2017.10

3. Jorch SK, Kubes P. An emerging role for neutrophil extracellular traps in
noninfectious disease. Nat Med (2017) 23(3):279–87. doi: 10.1038/nm.
4294

4. Papayannopoulos V. Neutrophil extracellular traps in immunity and disease.
Nat Rev Immunol (2018) 18(2):134–47. doi: 10.1038/nri.2017.105
Frontiers in Immunology | www.frontiersin.org 3
5. Mantovani A, Cassatella MA, Costantini C, Jaillon S. Neutrophils in the
activation and regulation of innate and adaptive immunity. Nat Rev Immunol
(2011) 11(8):519–31. doi: 10.1038/nri3024

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Copyright © 2020 Marichal, Boyman and Reber. This is an open-access article
distributed under the terms of the Creative Commons Attribution License (CC BY).
The use, distribution or reproduction in other forums is permitted, provided the
original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice. No
use, distribution or reproduction is permitted which does not comply with these terms.
December 2020 | Volume 11 | Article 627939

https://doi.org/10.1146/annurev-pathol-020712-164023
https://doi.org/10.1146/annurev-pathol-020712-164023
https://doi.org/10.1038/nri.2017.10
https://doi.org/10.1038/nm.4294
https://doi.org/10.1038/nm.4294
https://doi.org/10.1038/nri.2017.105
https://doi.org/10.1038/nri3024
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles

	Editorial: Role of Neutrophils in Inflammatory Diseases
	Author Contributions
	Funding
	Acknowledgments
	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 /LeaveColorUnchanged
  /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 true
  /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 true
  /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 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 ()
  /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


