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Editorial on the Research Topic
The role of immune response in overnutrition-induced metabolic syndrome

Introduction

The unhealthy state of metabolic disorder caused by long-term overnutrition is the
driving force of metabolic syndrome (Mets) characterized by insulin resistance,
hypertension and dyslipidaemia, etc (1). Mets also is considered as a chronic state of
low-grade inflammatory state marked by elevated circulating proinflammatory cytokines.
The excessive production of proinflammatory cytokines has been linked to an increased
risk of obesity, type 2 diabetes, fatty liver, and cardiovascular disease (2, 3). Of note,
metabolites from food, dietary ingredients, and natural products can regulate immune
response and manipulate inflammatory state. Hence, it is meaningful to identify the
mechanisms of overnutrition-induced Mets and explore inflammatory signaling pathways
and mediators during the development of Mets, as well as to find potential strategy to treat
low-grade chronic inflammation of Mets.

Numerous scholars have directed their attention towards this topic and have acquired
interesting discoveries. Within the Research Topic “The Role of Immune Response in
Overnutrition-induced Metabolic Syndrome”, four recent studies investigated the
underlying mechanism, diagnostic biomarkers and treatment of diseases linked to Mets.

Alzheimer’s disease (AD) has an association with Mets. Clinical and epidemiological
evidence indicates that Mets clusters promote the development of AD through various
mechanisms. Identifying biomarkers is essential for diagnosing and treating many diseases.
However, our understanding of the shared diagnosis and genes associated with both MS
and AD is limited. Li et al. obtained eight common diagnostic genes in AD and Mets via the
machine learning algorithm. The immune filtration analysis showed that four genes are
highly expressed in different immune cell subpopulations. The common mechanism of AD
and metabolic syndrome may involve pathways associated with glucose metabolism.
Furthermore, the impact of glucose metabolism on AD patients could potentially be
mediated by NK cells and B cells. The single-cell sequencing analysis suggested that SNRPG
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may act as a key gene related to glucose metabolism in AD patients. This
study provides insights for the diagnosis and treatment of AD and Mets.

Atherosclerosis (AS) is a complex disease with multiple causes.
One of the factors contributing to AS is metabolic disorder (Mets).
Researchers have investigated the potential therapeutic effects of
Trichosanthes kirilowii and Allium macrostemon in managing AS-
related diseases. However, the exact underlying mechanism is still not
fully understood. Abnormal DNA methylation can also contribute to
the development of AS. In a study conducted by Jia et al. a combined
approach of MC-seq and RNA-seq was employed to investigate the
effects of Gualou-xiebai herb pair (GXHP) treatment on foam cell
models induced by ox-LDL treatment in RAW264.7 cells. The results
suggested that GXHP appeared to reverse changes in gene expression
by modulating abnormal hypermethylation and hypomethylation,
resulting in reduced protein levels related to the PI3K-Akt signaling
pathway in foam cells. This study has delineated the mechanism of
action of GXPH as a novel methylation reagent in AS. Furthermore, it
has provided novel insights into the exploration of disease mechanisms
mediated by Mets.

Mets is also linked to a higher risk of gout. It was generally believed
that the inflammatory response only occurred in the urate deposition
stage of gouty arthritis. While the involvement of the NLRP3/IL-1b
inflammatory signaling pathway has been confirmed in gout arthritis,
its contribution to the overall development of gout remains uncertain.
In the work by Wu et al. in the pathological progression of gout, the
upregulation of Xanthine oxidase expression facilitates uric acid
production, disrupts oxidative stress equilibrium, generates a
substantial quantity of reactive oxygen species, triggers the activation
of NLRP3 inflammatory corpuscles, and induces the release of IL-1b in
the quail gout model induced by over-nutrition. Meanwhile, they
successfully obtained primary synovial fibroblasts in quail, thereby
facilitating future investigations. This study holds significant reference
value for the research and treatment of gout induced by Mets resulting
from overnutrition.

Serotonin has been demonstrated to exacerbate diet-induced
obesity, insulin resistance, and non-alcoholic fatty liver disease in
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mice. It also affects the recruitment and function of white blood cells
during inflammation. The study conducted by Hoch et al.
elucidated that the absence of serotonin transporter in a knockout
mouse model exacerbates obesity related inflammation. The
inflammatory response in adipose tissue is attributed to elevated
recruitment of leukocytes into obese visceral adipose tissue. This
consequently exacerbates dysfunction of adipose tissue, disrupts
systemic glucose regulation, and leads to liver steatosis. This study
provides valuable information in the investigation of diseases
related to metabolic syndrome and the selection of
therapeutic medications.

Collectively, these data, ideas and findings described in this
series of articles pave the way for further research in the topic.

Author contributions

XD: Writing — original draft. XL: Writing - review & editing.
XS: Writing - review & editing. WQ: Writing - review & editing.

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.

targeting PPP3/calcineurin. Autophagy (2023) 19(8):2240-56. doi: 10.1080/
15548627.2023.2179781

3. DuX, Di Malta C, Fang Z, Shen T, Niu X, Chen M, et al. Nuciferine protects against high-fat
diet-induced hepatic steatosis and insulin resistance via activating TFEB-mediated autophagy-
lysosomal pathway. Acta Pharm Sin B (2022) 12(6):2869-86. doi: 10.1016/j.apsb.2021.12.012

frontiersin.org


https://doi.org/10.3389/fimmu.2023.1054014
https://doi.org/10.3389/fimmu.2022.1074867
https://doi.org/10.3389/fimmu.2023.1184010
https://doi.org/10.1186/s12937-020-00647-4
https://doi.org/10.1080/15548627.2023.2179781
https://doi.org/10.1080/15548627.2023.2179781
https://doi.org/10.1016/j.apsb.2021.12.012
https://doi.org/10.3389/fimmu.2023.1295751
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: The role of immune response in overnutrition-induced metabolic syndrome
	Introduction
	Author contributions
	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


