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Editorial on the Research Topic

On the Inflammatory Cascade-from Bacteria through the Epithelium to the Connective Tissue

The mucosa maintains a functional barrier protecting against chemical, physical, and biological
insults. The innate immune response is the first line of defense against pathogens. When the innate
immune response detects a danger signal, such as bacteria, tumorigenesis and tissue damage,
through the Pathogen Recognition Receptors (PRRs), it initiates an inflammatory response. If this
response is not regulated, it can lead to an uncontrolled inflammation, septic shock, cancer or
autoimmune diseases. Several mechanisms, including epigenetic changes, have been suggested to
influence the downstream signaling from epithelial cells to inflammatory cells in the connective
tissue thereby further regulating the inflammatory processes not only in the innate immune
response but also the adapted immune response. Chronic inflammation and/or abrupt microbial
imbalance (dysbiosis) dynamically alter cellular and molecular events, leading to the development of
disease such as inflammatory bowel disease, irritable bowel syndrome, celiac disease, colitis, and
periodontitis among other diseases.

This Research Topic comprises new & various research on how bacteria influence the
inflammatory cascade and the reaction of different tissues to pathogenic bacteria.

In a clinical case presented by Johansson et al., the tissue response to bone-anchored hearing
implant & the occurrence of bacterial infection was assessed by multiscale and multimodal analysis
of an implant removed due to pain two-years post-implantation, for no apparent reason. Their
comprehensive analysis confirmed polymicrobial colonization in the peri-abutment area and on the
implant, including that with Staphylococcus aureus and Staphylococcus epidermidis. As such, these
results might indicate that despite implant osseointegration and the absence of macroscopic signs of
infection, chronic pain related to the bone-anchoring hearing implants could be associated with a
chronic bacterial infection and raised inflammatory response.

In an in vitro study, Ueda et al. gave an in-depth mechanistic insight on how systemic infections,
such as sepsis and meningitis, could occur due to invasion of Aeromonas sobria, a pathogenic
bacterium that is responsible for food-borne illness, from the intestinal epithelium. Using intestinal
cultured cells (T84 cells), the authors observed that serine protease produced by Aeromonas sobria
caused destruction of some of the protein components, such as ZO proteins and claudin-7, which
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constitute the tight junctions of epithelial cells. As such, the
destruction of intercellular junctions would assist the bacteria to
invade the intestinal epithelial tissue, and thus pass through the
intestinal barrier into deep sites in the human body, resulting in
systemic infections.

The importance of the epithelial barrier in the prevention of
bacterial invasion is also highlighted in another in vitro study in
this special issue (Shrestha et al). Interestingly, the authors also
factored in the interplay between the exposure to occupational
hazards, such as organic dust (OD) & hydrogen sulfide (H,S),
intactness of the epithelial barrier and bacterial invasion. Findings
of this study demonstrated that repeated exposure to organic OD
and H,S resulted in: increased oxidative stress, production of
inflammatory cytokines, such as IL-6 and IL-1B, and most
importantly in the loss of epithelial tight junction proteins and
barrier integrity, which facilitated the invasion of Klebsiella
pneumoniae in human airway epithelial cells and murine lung
slices. These findings were associated with increased levels of
Keapl and decreased expression of Nrf2, two components that
act together to tightly maintain the baseline and stimulated
antioxidant responses. Interestingly, all these changes were
rescued by pharmacologic activation of Nrf2, including bacterial
invasion in the murine lung slice model. Mechanistic data from
this study will be helpful in developing better therapeutic agents
against exposure-induced loss of barrier function, and thus protect
farm workers against various respiratory diseases.

Lastly, an opinion article by Srinivasan explored the potential
effect of long COVID-19 on taste dysfunction and how bacteria
harboring the tongue might contribute to this mechanism. The
lingual epithelium is covered by “tongue film” which includes:
exfoliated cells, residual saliva and the microbiota. In this
context, taste sensitivity is modulated by the cellular density
and the bacterial microbiota in the tongue film. Dysbiosis
secondary to long viral infections, such as COVID-19, disrupts
the commensal homeostasis and induces innate inflammatory
responses, which results in an increased epithelial proliferation
and exfoliation. As such, pressure to replace the exfoliated taste
receptor cells by stem cells disrupts and alters the epithelial
homeostasis, which in turn affects the taste perception.

Taking all the articles presented in this Research Topic
together, invasion of pathogenic bacteria and bacterial
dysbiosis have serious consequences entailed in the
development of serious localized or systemic infections and in
the impairment of important body functions, such as taste.
Maintaining the epithelial barrier in different body organs
plays a key role in protection against bacterial invasion.
However, since bacteria can cause destruction of tight
junctions in the epithelial barrier, further research will be
needed on how to combat the bacterial mechanism of
barrier destruction.

AUTHOR CONTRIBUTIONS

All authors have contributed equally to the editorial statement
and approved the submitted version.

ACKNOWLEDGMENTS

The authors acknowledge all the reviewers that helped in
strengthening the quality of the manuscripts in this
Research Topic.

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.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Asa’ad, Cho and Larsson. 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.

Frontiers in Cellular and Infection Microbiology | www.frontiersin.org

June 2022 | Volume 12 | Article 936833


https://doi.org/10.3389/fcimb.2022.848773
https://doi.org/10.3389/fcimb.2021.716563
https://www.frontiersin.org/journals/cellular-and-infection-microbiology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/cellular-and-infection-microbiology#articles

	Editorial: On the Inflammatory Cascade-From Bacteria Through the Epithelium to the Connective Tissue
	Author Contributions
	Acknowledgments



<<
  /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 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


