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Editorial on the Research Topic

Pathological implications of metabolic and cerebrovascular diseases in
neurocognitive disorders
Cerebrovascular dysfunction plays an important role in the development of

neurocognitive disorders. Epidemiological studies have underscored the efficacy of

tightly managing vascular risk factors as a preventive measure against neurocognitive

disorders, emphasising the robust correlation between cerebrovascular disease (CVD) and

dementia (1). In this Research Topic, significant contributions have been made through

valuable research papers, predominantly examining the pathogenesis of dementia from two

aspects: type 2 diabetes mellitus (T2DM) and cerebral small vessel disease (SVD).

Diabetes-associated cognitive dysfunction (DACD) is a complication caused by chronic

hyperglycaemia and microvascular diseases, leading to cognitive impairments such as

decreased learning ability, memory, attention, and information processing speed. Xu et al.

suggested that microglial signalling pathways could be therapeutic targets for DACD based

on clinical evidence of cerebral inflammation in T2DM. Microglial activation contributes to

neuronal injury and cognitive impairment in T2DM models. Furthermore, microglia

enhance synaptic plasticity by expressing and releasing brain-derived neurotrophic factor

(BDNF). BDNF drives long-term potentiation in the hippocampus, and altered BDNF

levels have been associated with increased appetite, obesity, T2DM, depression, Parkinson’s

disease, and Alzheimer’s disease (2). Sumbul-Sekerci et al. measured BDNF levels in the

blood of healthy controls and patients with prediabetes or T2DM to investigate the role of

BDNF in cognitive impairment in prediabetes and T2DM. However, the mediating role of

BDNF in the pathology underlying cognitive impairment in diabetes was not determined.

This non-significant finding could be attributed to the limitations of the sample size.

Adults with T2DM have an increased risk of developing specific brain disorders,

particularly stroke and dementia. Although these disorders are not commonly categorised

as classic microvascular complications of diabetes, increasing evidence suggests that

microvascular dysfunction is a crucial underlying mechanism. Ikeda et al. investigated
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the association between the burden of SVD and stroke recurrence in

patients with acute cerebral infarction or transient ischaemic attack.

This study revealed a significant correlation between stroke

recurrence and high SVD burden, as determined by the total SVD

scores defined using magnetic resonance imaging. These findings

include lacunae, cerebral microbleeds, moderate-to-severe white

matter hyperintensities, or moderate-to-severe perivascular spaces

in the basal ganglia. This study contributed to the identification of

high-risk patients, thereby facilitating the implementation of

preventive measures. Shinohara et al. explored the correlation

between the burden of SVD and behavioural and psychological

symptoms in patients with mild cognitive impairment or mild

dementia. In addition to the total SVD scores, the study

emphasised the importance of rating cerebral amyloid angiopathy

(CAA)-SVD scores based on the severity of lobar cerebral

microbleeds, cortical superficial siderosis, perivascular spaces in

the centrum semiovale, and white matter hyperintensities. The

modified CAA-SVD scores incorporate additional imaging

markers , including poster ior dominant white matter

hyperintensities and cerebral microinfarcts related to CAA. The

presence of behavioural and psychological symptoms were

associated with the modified CAA-SVD score and not with the

CAA-SVD or total SVD scores. In the same cohort, Matsuda et al.

focused on longitudinal changes in SVD severity and cognitive

function. They observed that a higher number of lobar cerebral

microbleeds and prolonged psychomotor speed at baseline were

associated with severe cognitive impairment. Both studies highlight

the pivotal role of the SVD burden in neurocognitive disorders.

All papers on this topic have highlighted the pathological

significance of metabolic diseases and cerebrovascular changes in

the development of dementia. Xiao et al. aimed to clarify the

association between diabetes and cognitive impairment using a

multiple linear regression model. The authors reported that elevated

serum creatinine levels were significantly associated with cognitive

impairment. Given the shared microvascular structures of the brain

and kidneys, the possibility of common pathophysiological

processes in renal dysfunction and cognitive impairment warrants

further consideration. Cooke et al. proposed a significant

association of psychiatric disorders with brain aneurysms and

subarachnoid haemorrhages in US Veterans. Negri et al.

conducted a comprehensive review to evaluate the involvement of

the transient receptor potential channels in brain microvascular
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function. Despite the emergence of numerous safe and effective

treatments for T2DM in the 21st century, the global prevalence of

T2DM is steadily increasing. As Yin et al. highlighted, the pressing

need for a better understanding and standardised management of

diabetic cognitive dysfunction demands immediate attention. This

collection of papers on this Research Topic sheds light on the

complex interplay between vascular factors, metabolic conditions,

and cognitive health. This deeper understanding highlights avenues

for potential improvements in diagnostics, preventive strategies,

and therapeutic interventions for neurocognitive disorders.
Author contributions

SS: Conceptualization, Writing – original draft. YH:

Conceptualizat ion, Writ ing – review & edit ing. MT:

Conceptualization, Writing – review & editing.
Funding

The author(s) declare that financial support was received for the

research, authorship, and/or publication of this article. This work

was supported by JSPS KAKENHI to SS (JP21K16944).
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.

The author(s) declared that they were an editorial board

member of Frontiers, at the time of submission. This had no

impact on the peer review process and the final decision.
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.
References
1. Livingston G, Huntley J, Sommerlad A, Ames D, Ballard C, Banerjee S, et al.
Dementia prevention, intervention, and care: 2020 report of the Lancet Commission.
Lancet (2020) 396:413–46. doi: 10.1016/S0140-6736(20)30367-6
2. Rozanska O, Uruska A, Zozulinska-Ziolkiewicz D. Brain-derived
neurotrophic factor and diabetes. Int J Mol Sci (2020) 21(3):841. doi: 10.3390/
ijms21030841
frontiersin.org

https://doi.org/10.3389/fnagi.2023.1143834
https://doi.org/10.3389/fnagi.2023.1155122
https://doi.org/10.3389/fendo.2023.1149084
https://doi.org/10.3389/fnint.2023.1207610
https://doi.org/10.3389/fnagi.2023.1149820
https://doi.org/10.3389/fendo.2023.1195962
https://doi.org/10.1016/S0140-6736(20)30367-6
https://doi.org/10.3390/ijms21030841
https://doi.org/10.3390/ijms21030841
https://doi.org/10.3389/fendo.2024.1367575
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Pathological implications of metabolic and cerebrovascular diseases in neurocognitive disorders
	Author contributions
	Funding
	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


