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Editorial on the Research Topic
Advances in the research of diabetic nephropathy

The increased prevalence of diabetes is associated with an increased incidence of
diabetic nephropathy, which is estimated to affect approximately 40% of patients with
diabetes. Diabetic Nephropathy, or Diabetic Kidney Disease (DKD), refers to the
deterioration of kidney function in patients affected by type 1 and type 2 diabetes. To
date, diabetic kidney disease is the leading cause of kidney failure and the single highest
cause of diabetic mortality. Nevertheless, research has yet to reveal a definitive
mechanism for the association between hyperglycemia and damage to the kidneys.

Through this Research Topic, the heterogeneity of diabetic nephropathy etiology and
the underlying molecular mechanisms was explored. To this end, genetic and epigenetic
factors associated with nephropathy were considered, as well as the role of oxidative
stress and ferroptosis. Also pertinent to this topic was how the oxidative-stress pathway
can be modulated to prevent or reverse diabetic nephropathy. Additionally, a special
focus was given to early biomarkers that can lead to a better understanding and early
detection of the disease.

In this special issue, several articles focused on the use of early diagnostic markers for
diabetic nephropathy. To use lipidomics to compare the kidney cortex of normal and
diabetic rats, Hou et al. showed a unique signature of lipid molecules associated with
DKD kidney. They used targeted lipidomic approach spanning 437 lipid species and 25
lipid classes to study changes in the kidney cortex in normal and DKD rat model. The
main characteristics of DKD lipidome are changes in side chain composition and
unsaturated bonds. Neutral lipids exhibiting a higher degree of unsaturation and side
chains of linoleic acid were the most lipids associated with DKD. Additionally, Glyceride
lipids, lysophospholipids, and sphingolipids showed a significant increase in the DKD

01 frontiersin.org


https://www.frontiersin.org/articles/10.3389/fendo.2022.1116188/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.1116188/full
https://www.frontiersin.org/research-topics/28548
https://doi.org/10.3389/fendo.2020.00359
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fendo.2022.1116188&domain=pdf&date_stamp=2023-01-05
mailto:mohamed.abufarha@dasmaninstitute.org
mailto:mohamed.abufarha@dasmaninstitute.org
mailto:jehad.abubakr@dasmaninstitute.org
https://doi.org/10.3389/fendo.2022.1116188
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology#editorial-board
https://www.frontiersin.org/journals/endocrinology#editorial-board
https://doi.org/10.3389/fendo.2022.1116188
https://www.frontiersin.org/journals/endocrinology

Abu-Farha et al.

kidney cortex. Taken together, the authors documented lipid
changes associated with increased kidney damage, which can be
used to better understand the pathophysiology and early
detection of kidney damage in people with diabetes.

In another study, Wang et al. explored, in a retrospective
cohort, the association of the trajectory of serum Cystatin C level
with diabetic kidney disease development [2]. It was shown that
the Cystatin C level was higher in people with diabetes.
Additionally, once the people with diabetes were divided into
low, middle, and high increasing Cystatin C levels, people in the
middle and high increasing Cystatin C classes had higher
incidence of diabetic kidney disease.

Furthermore, Wei et al. and Ali et al. showed that increased
serum VEGEF-B level and N-Cadherin levels were associated with
diabetic kidney disease [3; 4]. Wei et al. showed that the
circulating level of VEGF-B was associated with renal
impairment. The diabetic population was divided based on
eGFR, showing that serum VEGEF-B level was an independent
risk factor of eGFR<90 mL/min/1.73m2. Ali et al. measured the
plasma level of N-Cadherin in a group of healthy controls and in
people with T2D with and without DKD. It was shown that the
plasma level of N-Cadherin was significantly higher in the DKD
compared to the diabetic patients without DKD, and with the
non-diabetic control group [4].

Additionally, a few articles also focused on the
pathophysiology of DKD. Zhang et al. utilized RNA-Seq to
identify novel genes involved in developing diabetic kidney
diseases. They measured mRNA gene expression from
glomeruli isolated from db/db and db/m mice with
albuminuria. Gene expression analysis showed that genes
upstream of glycolysis, such as Hkl and Pfkp, were
upregulated, while genes downstream of glycolysis, such as
Pkm and Ldhaw, were downregulated [5]. PFKP was shown to
play a protective role against podocytes damage through the
production of fructose-1,6-bisphosphate. Exogenous fructose-1
and 6-bisphosphate administration was also associated with
improved kidney injury caused by high glucose cytoskeletal
remodeling in podocytes [5]. Taken together, the authors
demonstrated the potential for targeting PFKP for the
treatment of DKD.

To elucidate the role of long non-coding RNA in DKD, Yang
et al. focused on a previously identified IncRNA that high-
throughput RNA-seq identified. The authors showed that the
RNA component of mitochondrial RNAase P (Rmrp) IncRNA
was highly expressed in the kidneys of db/db DKD mice and
glomerular mesangial cells. They showed that Rmrp was
controlled at the transcriptional level by transcription factor
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Sp-1. Rmrp up-regulated JunD expression through sponge miR-
la-3p, which may contribute to mesangial cell proliferation and
fibrosis in DKD.

Increased reactive oxygen species and lipid peroxidation has
been linked to an iron-dependant cell death called ferroptosis.
Feng et al. linked ferroptosis and renal damage in diabetic mice
to an increased HIF-10/HO-1 pathway activity. Two studies
investigated the role of autophagy in the development of kidney
damage. Tang et al. investigated the role of melatonin in the
clearance of damaged mitochondria in the kidney. The authors
first showed that diabetic mice with DKD had abnormal
mitophagy accompanied by increased oxidative stress and
inflammation. Melatonin alleviated kidney damage by
promoting AMPK phosphorylation and the translocation of
mitophagy associated proteins PINKI and Parkin to the
mitochondria [8]. Wang et al. investigated the impact of
hyperglycemia during a 6 h hyperglycemic clamp where blood
glucose was increased from normal blood glucose of 5.37 + 0.52
mmol/L to 11.67 + 1.21 mmol/L, 16.67 + 2.11 mmol/L, 24.73 +
3.43 mmol/L. The authors showed that acute hyperglycemia
resulted in renal tubular injury via mitophagy AMPK/mTOR
pathway inhibition. They also showed that this damage could be
inhibited by AMPK activation or mTOR inhibition.

Author contributions

MA-F drafted the editorial. All authors contributed to
editing the manuscript. All authors contributed to the article
and approved the submitted version.

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.

frontiersin.org


https://doi.org/10.3389/fendo.2022.824279
https://doi.org/10.3389/fendo.2022.862545
https://doi.org/10.3389/fendo.2022.882700
https://doi.org/10.3389/fendo.2022.862545
https://doi.org/10.3389/fendo.2022.882700
https://doi.org/10.3389/fendo.2021.797025
https://doi.org/10.3389/fendo.2021.690784
https://doi.org/10.3389/fendo.2021.690784
https://doi.org/10.3389/fendo.2021.626390
https://doi.org/10.3389/fendo.2022.889729
https://doi.org/10.3389/fendo.2020.536213
https://doi.org/10.3389/fendo.2022.1116188
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Advances in the research of diabetic nephropathy
	Author contributions



<<
  /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


