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Editorial on the Research Topic

Organ crosstalk in the pathophysiology and treatment of
type-2 diabetes

Introduction

The interplay between organs and their signaling molecules, known as organ crosstalk,
has gained significant attention in the context of regulation of metabolism and physiology.
Accumulating evidence indicates that this crosstalk contributes not only to a healthy state
but also to diseases such as type 2 diabetes (T2D) when not regulated properly.
Understanding the function of the mediators in interorgan crosstalk could offer potential
therapeutics and enable tracing disease progression by using these mediators as biomarkers.

In the realm of diabetes, diabetic kidney disease (DKD) stands out as a prevalent and
consequential complication, affecting 20%-40% of individuals with diabetes. Given its
substantial impact, there is a growing emphasis on identifying robust biomarkers for
monitoring the progression of T2D and its associated complications. This pursuit aligns
with the broader goal of personalized medicine, where tailored interventions can be
planned by specific biomarker profiles. Extracellular vesicles (EVs) have emerged as
promising candidates for biomarker discovery and therapeutic applications. Notably,
EVs, particularly those carrying microRNA (miRNA) cargo, have been implicated in the
modulation of pancreatic islet function and viability, holding potential as biomarkers for
the diagnosis of Diabetes Mellitus. Moreover, EVs are recognized as key mediators of intra-
islet crosstalk and interorgan communication, facilitating the maintenance of glucose
homeostasis. Their involvement in the dynamic interplay between pancreatic islets and
other organs, including the liver, adipose tissue, skeletal muscle, and placenta during
pregnancy, further accentuates their significance in the broader landscape of metabolic
health. Therefore, the multifaceted roles of EVs in both diagnostic and therapeutic domains
underscore their potential as pivotal players in the pursuit of personalized medicine and
comprehensive management of diabetic conditions.
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Cardiomyokines as modulators
of metabolism

Cardiomyokines are a group of proteins secreted by
cardiomyocytes, which play a significant role in modulating
metabolism and maintaining metabolic homeostasis. One of the
well-studied cardiomyokine atrial natriuretic peptide (ANP), a
hormone secreted from the heart, plays a crucial role in
regulating cardiovascular and renal functions, as well as exerting
metabolic effects in adipose tissue, liver, and skeletal muscle. The
study presented by Daniels et al. aimed to test the hypothesis that
ANP reduces concentrations of the anorexigenic adipokine leptin in
humans. In a controlled clinical trial, human ANP or matching
placebo was intravenously infused into healthy men. The results
showed that within 135 minutes of ANP infusion, there was a
significant acute decrease in plasma leptin levels, along with a
marked increase in free fatty acids, indicating activated lipolysis.
Additionally, in human SGBS adipocytes, ANP suppresses leptin
release. This study provides evidence that ANP reduces leptin levels
in healthy humans, supporting its role as a cardiomyokine in a
heart-adipose tissue axis. The findings offer valuable insights into
the interaction between ANP and leptin in the human body,
shedding light on their potential physiological and
clinical implications.

Biomarkers for diabetic kidney disease

T2D is merely a disease of elevated blood glucose levels and
impaired insulin action. Patients with T2D commonly suffer from
its late complications including retinopathy, liver fibrosis,
neuropathy, cardiovascular disorders, and nephropathy. Acyl-
coA-binding protein (ACBP) is a recently identified endocrine
factor that regulates food intake and lipid metabolism (1).
Circulating ACBP levels positively correlate with BMI, and age
and also elevates under conditions of systemic inflammation such as
sepsis (1-4). In this Research Topic, Schiirfeld et al. identified ACBP
also as an effector of kidney function. In patients with chronic
kidney disease ACBP levels were elevated, which decreased upon
hemodialysis treatment. Additionally, in patients that underwent
unilateral nephrectomy, ACBP levels were increased; indicating that
the kidney plays a critical role in determining the ACBP levels in the
blood. Interestingly, in mouse models of kidney dysfunction such as
db/db or eNOS-/-db/db mice, ACBP expression levels in the
subcutaneous or visceral adipose tissue, kidney, liver, and
hypothalamus remained unchanged indicating that the elevated
ACBP levels upon kidney dysfunction are not due to its elevated
expression but rather due to its elevated retention in the circulation.

In this Research Topic, serum C-peptide also emerged as a
potential predictor of renal dysfunction in type 2 diabetes. Unlike
Schiirfeld et al., Sun et al. particularly focused on patients with type
2 diabetes who suffer from kidney failure employing a mathematical
model approach. Sun et al. identified six predictive features by
LASSO regression: HbAlc, hypertension, albumin-to-creatinine
ratio, retinol-binding protein-to-creatinine ratio, quartiles of
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fasting C-peptide, and quartiles of fasting C-peptide to 2 h
postprandial C-peptide ratio; followed by logistic regression
algorithms to establish a statistically powerful prediction model
for the occurrence of renal dysfunction in patients with T2D.

Overall, both ACBP and serum C-peptide claim to be potential
biomarkers to monitor and predict kidney dysfunction in patients,
respectively, which might pave the way to successful patient
stratification methods in the near future and enable optimal
treatment options in personalized medicine.

Extracellular vesicles as crosstalk
mediators in diabetes

Extracellular vesicles are diverse, membrane-bound particles
that are released by cells into the extracellular space. They carry
various biologically active molecules such as nucleic acids (DNA,
miRNA, mRNA, tRNA), proteins, lipids, and metabolites, playing
crucial roles in intercellular communication (5). In the last decade,
EVs have emerged as a new category of biomarkers and promising
therapeutic agents for the diagnosis and treatment of various
diseases, including diabetes. This is attributed to their ability to
modulate the function of beta cells and insulin action in peripheral
insulin target tissues (6).

Wei et al. provided a comprehensive examination of how EVs
mediate intracellular and interorgan crosstalk within pancreatic
islets under both physiological and diabetic conditions. In the
context of type 1 diabetes (T1D), characterized by immune cell
infiltration, beta cell failure, and insulin deficiency, the authors
gathered evidence indicating the involvement of EVs in the
crosstalk between beta cells and immune cells. Pancreatic islets-
derived EVs, containing autoantigens including GAD65, IA-2,
insulin catabolites, and miRNAs can trigger inflammation and
autoimmune responses, while EVs derived from immune cells,
containing tRNA-derived fragments, can induce damage and
dysfunction of beta cells. Regarding T2D, their review indicated
that EVs derived from pancreatic islets can deliver bioactive
materials including miR-29s, Mut-Reglcp, and reduced miR-26a
to peripheral tissues, initiating insulin resistance. Furthermore, EVs
originating from peripheral tissues contribute to beta cell
compensation and eventual failure. These data are complemented
by the study of Wang et al., which proposed that altered miRNA in
EVs released by the placenta contributes to the defective adaptation
of beta cells during Gestational Diabetes Mellitus (GDM). In the
study, exosomes derived from the placenta of GDM mice promoted
beta cell apoptosis and impaired glucose tolerance in pregnant mice.
The authors identified the EV cargo miR-320b as the potential
contributor to beta cell dysfunction associated with GDM.

In summary, the studies covered in this Research Topic
elucidated the intricate roles of EVs in diabetes pathogenesis,
providing insights into the emerging applications of EVs in the
maintenance of glucose homeostasis. Moreover, they provide
concrete examples from human studies of how inter-organ
crosstalk modulates metabolism and could be used as
potential biomarkers.

frontiersin.org


https://doi.org/10.3389/fendo.2023.1195677
https://doi.org/10.3389/fendo.2023.1152444
https://doi.org/10.3389/fendo.2023.1152444
https://doi.org/10.3389/fendo.2023.1227260
https://doi.org/10.3389/fendo.2023.1227260
https://doi.org/10.3389/fendo.2023.1170237
https://doi.org/10.3389/fendo.2023.1282075
https://doi.org/10.3389/fendo.2024.1379994
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

Lorza-Gil et al.

Author contributions

EL-G: Writing - original draft, Writing - review & editing. BE:
Writing - original draft, Writing - review & editing. GS: Writing -
original draft, Writing - review & editing.

Acknowledgments

We acknowledge the peer reviewers who improved the
manuscripts in this Research Topic with their critical comments.

References

1. Bravo-San Pedro JM, Sica V, Martins I, Pol ], Loos F, Maiuri MC, et al. Acyl-coA-
binding protein is a lipogenic factor that triggers food intake and obesity. Cell Metab.
(2019) 30:754-767 €759. doi: 10.1016/j.cmet.2019.07.010.

2. Joseph A, Chen H, Anagnostopoulos G, Montégut L, Lafarge A, Motifio O, et al.
Effects of acyl-coenzyme A binding protein (ACBP)/diazepam-binding inhibitor (DBI)
on body mass index. Cell Death Dis. (2021) 12:599. doi: 10.1038/s41419-021-03864-9.

3. Montégut L, Joseph A, Chen H, Abdellatif M, Ruckenstuhl C, Motifio O, et al.
High plasma concentrations of acyl-coenzyme A binding protein (ACBP) predispose to

Frontiers in Endocrinology

03

10.3389/fendo.2024.1379994

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.

cardiovascular disease: Evidence for a phylogenetically conserved proaging function of
ACBP. Aging Cell. (2023) 22:e13751. doi: 10.1111/acel.13751

4. Wolff G. [Effect of alcohol on the stomach]. Gastroenterol J. (1989) 49:45-9.

5. van Niel G, D’Angelo G, Raposo G. Shedding light on the cell biology of extracellular
vesicles. Nat Rev Mol Cell Biol. (2018) 19:213-28. doi: 10.1038/nrm.2017.125.

6. Pardo F, Villalobos-Labra R, Sobrevia B, Toledo F, Sobrevia L. Extracellular
vesicles in obesity and diabetes mellitus. Mol Aspects Med. (2018) 60:81-91.
doi: 10.1016/j.mam.2017.11.010.

frontiersin.org


https://doi.org/10.1016/j.cmet.2019.07.010
https://doi.org/10.1038/s41419-021-03864-9
https://doi.org/10.1111/acel.13751
https://doi.org/10.1038/nrm.2017.125
https://doi.org/10.1016/j.mam.2017.11.010
https://doi.org/10.3389/fendo.2024.1379994
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Organ crosstalk in the pathophysiology and treatment of type-2 diabetes
	Introduction
	Cardiomyokines as modulators of metabolism
	Biomarkers for diabetic kidney disease
	Extracellular vesicles as crosstalk mediators in diabetes
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher’s note
	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


