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Editorial on the Research Topic

Sleep And Mood Disorders

Sleep occupies almost one third of our life and it is necessary for survival of all species, including
man. There is little doubt that sufficient, restorative sleep plays a critical role in maintaining
physical and mental health. Evaluation of a good sleep always includes its quality, timing,
quantity and rhythm. Sleep disturbances, including hypersomnia, insomnia, or irregular sleep
patterns, result in various cognitive impairments and mood disorders (1, 2). Prolonged sleep
deprivation or chronic sleep abnormalities are risk factors for the major depressive disorder
(MDD) (3) and bipolar disorder (BD) (4), whereas disturbed sleep appears as a key symptom of
mental diturbances (5, 6). Mechanisms connecting sleep deprivation and mood disorders
remain, however, unclear.

The current Research Topic represents a collection of papers investigating the relationship
between sleep abnormalities and mood disorders, as well as studies analyzing potential mechanisms
connecting these pathologies. As described in the review by Steardo et al., the worldwide prevalence
of sleep disorders is about 50% with even higher occurrence in psychiatric population. Sleep
abnormalities are frequently associated with BD and are often a good predictor of a mood disorders.
In this review, the alterations in the structure or duration of sleep are considered in all stages of BD.
In particular the role of neuroglia in BD and the contributions of the different types of glial cells to
BD and sleep abnormalities are discussed in depth. Specially, astrocytes are suggested to have an
important role to the pathophysiology of BD through the loss of glial support and neuroprotection
in disease-specific regions (7, 8). Furthermore, neuroglia cells are also reported to be a key target for
the drugs used for the treatment of BD.

In the article by Li Y. et al., the relationship between stressful life events and sleep quality is
discussed. The effects of stress on the sleep quality was investigated on more than 1,000 college
students from a single province in China high correlation between scores of stressful life events and
sleep quality has been reported. These results demonstrate that stressful life events can disturb the
sleep quality of college students directly and indirectly, through rumination. The latter is defined as
a response style that an individual tends to repeatedly think about the problematic situations being
focused on negative emotions (9). Increasing psychological resilience could decrease both the direct
and indirect effects stressful life events.
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The influence of sleep problems in childhood and the relevant
risk for mood disorders were further researched are in the focus of
original paper by Wescott et al. This study is focused on the sleep
parameters in offspring of parents with MDD or BD during both
weeknights and weekends. Children of parents with MDD had
longer sleep periods and total sleep time during weeknights than
healthy controls. Thus, hypersomnia may be an early indicator of
increased risk for depression in children and could be a relevant
target for sleep-oriented interventions for individuals with high
familial risk.

Effects of combined treatment with alprazolam and bailemian
on the sleep quality of the patients after stroke were analyzed by
Wang et al. The post-stroke insomnia is a very common
symptom, albeit the treatment is often ignored (10).
Alprazolam was discovered to improve the sleep efficiency and
decrease the arousal times, rapid eye movement (REM) sleep and
sleep latency, whereas bailemian significantly improved the sleep
efficiency, total sleep time and the duration of N3. Moreover, the
combination of these two drugs has synergistic qualities.

Besides the above three clinical reports, a novel approach for
continuous recording the sleep–wake cycle in rodents is reported by
Cui et al. Such a continuous sleep recording is required to reveal the
sleep–wake, cycle which can reflect the brainmaturational stages in
postnatal rodent life (11). This paper reports a new method of
continuous sleep recording involving two types ofEEGelectrodes, a
milk-feeding system and temperature-controlled incubator. This
technique allows characterization of sleep–wake cycle in the first
postnatal month. This approach is suitable for recording
continuous polysomnographic in infant rats and uncovers the
ontogenetic features of sleep–wake cycle.

The sleep deprivation (SD) is known to aggravate various
pathological processes including neuroinflammation. SD can
induce the activation of nucleotide-binding domain and leucine-
rich repeat protein-3 (NLRP3) inflammasome (12). The original
article by Li X. et al., demonstrates that the activation of NLRP3
inflammasome is involved in the depressive-like behaviors induced
by SD. Activation of NLRP3 inflammasome requires brain-derived
neurotrophic factor (BDNF), which is decreased by SD. This study
also shows that leptin augmented the anti-depressive effects of
fluoxetine via increasing the expression of 5-HT2B receptors in
astrocytes. The decrease in BDNF by the activated NLRP3
inflammasome in astrocytes is the main pathological event of the
depressive-like behaviors induced by SD, while the combination of
fluoxetine and leptin can improve the therapeutic outcome for the
depression triggered by SD.
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The article by Lima et al. analyzed the consequences of the
exposure of low- and high-exploratory rats during peri-
adolescence; the authors evaluated and evaluated hippocampal
immune-inflammatory/oxidative impairments as consequence
of environmental stress (ES). The authors also analyzed the
beneficial role of mood stabilizing drugs, lithium and valproate
in prevention of ES-induced memory alterations. It appears that
low- and high-exploratory rats exposed to ES present
inflammatory phenotype, distinct anxiety-related behaviors and
similar memory deficits, which all can be partially normalized by
mood-stabilizing drugs.

The last two articles report potential pharmacological
mechanisms of novel antidepressants, ketamine and
vortioxetine. Ketamine, which is an ionotropic glutamatergic
NMDA receptor antagonist, has been widely used as an
anesthetic; recently however the rapid anti-depressant effect of
ketamine treatment has been discovered. Rapid improvement of
anhedonia and the depressive-like or anxious-like behaviors
induced by the chronic unpredictable mild stress is described
in the article of Wen et al. In the report by Cao et al., 100 patients
with MDD were treated with vortioxetine, which is a multimodal
antidepressant with multiple effects on neurotransmitter
systems. It appears that vortioxetine significantly reduces
anhedonia, which improves quality of life.

Taken together, this Research Topic covers several aspects of
sleep disturbances and mood disorders and updates readers on
the latest research in this field. These articles will provide
researchers in many fields insights into which tools are
available and thereby to further explore the relationship
between sleep and mood disorders with the ultimate goal of
developing effective therapeutic strategies.
AUTHOR CONTRIBUTIONS

Each of the authors have contributed intellectual content to the
actual writing of the editorial.
FUNDING

This study was supported by Grant No. 81871852 to BL from the
National Natural Science Foundation of China, Grant No.
XLYC1807137 to BL from LiaoNing Revital izat ion
Talents Program.
REFERENCES

1. Euston DR, Steenland HW. Neuroscience. Memories–getting wired during
sleep. Science (2014) 344(6188):1087–8. doi: 10.1126/science.1255649

2. Benca RM, Peterson MJ. Insomnia and depression. Sleep Med (2008) 9(9):
S3–9. doi: 10.1016/S1389-9457(08)70010-8

3. Alvaro PK, Roberts RM, Harris JK, Bruni O. The direction of the relationship
between symptoms of insomnia and psychiatric disorders in adolescents.
J Affect Disord (2017) 207:167–74. doi: 10.1016/j.jad.2016.08.032

4. Harvey AG, Talbot LS, Gershon A. Sleep disturbance in bipolar disorder
across the lifespan. Clin Psychol (N. Y.) (2009) 16:256–77. doi: 10.1111/j.1468-
2850.2009.01164.x
5. Hombali A, Seow E, Yuan Q, Chang SHS, Satghare P, Kumar S, et al.
Prevalence and correlates of sleep disorder symptoms in psychiatric
disorders. Psychiatry Res (2019) 279:116–22. doi: 10.1016/j.psychres.
2018.07.009

6. Adrien J. Neurobiological bases for the relation between sleep and depression.
Sleep Med Rev (2002) 6:341–51.

7. Keshavarz M. Glial cells as key elements in the pathophysiology and
treatment of bipolar disorder. Acta Neuropsychiatr (2017) 29:140–52. doi:
10.1017/neu.2016.56

8. Verkhratsky A, Rodriguez JJ, Steardo. L. Astrogliopathology: a central
element of neuropsychiatric diseases? Neuroscientist (2014) 20:576–88. doi:
10.1177/1073858413510208
January 2020 | Volume 10 | Article 981

https://doi.org/10.3389/fpsyt.2019.00225
https://doi.org/10.3389/fpsyt.2019.00411
https://doi.org/10.3389/fneur.2019.00873
https://doi.org/10.3389/fpsyt.2018.00734
https://doi.org/10.3389/fpsyt.2019.00547
https://doi.org/10.3389/fpsyt.2019.00287
https://doi.org/10.3389/fpsyt.2019.00287
https://doi.org/10.1126/science.1255649
https://doi.org/10.1016/S1389-9457(08)70010-8
https://doi.org/10.1016/j.jad.2016.08.032
https://doi.org/10.1111/j.1468-2850.2009.01164.x
https://doi.org/10.1111/j.1468-2850.2009.01164.x
https://doi.org/10.1016/j.psychres.2018.07.009
https://doi.org/10.1016/j.psychres.2018.07.009
https://doi.org/10.1017/neu.2016.56
https://doi.org/10.1177/1073858413510208
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles


Verkhratsky et al. Editorial: Sleep and Mood Disorders
9. Nolen-Hoeksema S. The role of rumination in depressive disorders and mixed
anxiety/depressive symptoms. J Abnorm Psychol (2000) 109:504–11.

10. Sterr A, Kuhn M, Nissen C, Ettine D, Funk S, Feige B, et al. Post-stroke
insomnia in community-dwelling patients with chronic motor stroke:
Physiological evidence and implications for stroke care. Sci Rep (2018)
8:8409. doi: 10.1038/s41598-018-26630-y

11. Roffwarg HP, Muzio JN, Dement WC. Ontogenetic development of the human
sleep-dream cycle. Science (1966) 152:604–19. doi: 10.1126/science.152.3722.604

12. Xia M, Li X, Yang L, Ren J, Sun G, Qi S, et al. The ameliorative effect of
fluoxetine on neuroinflammation induced by sleep deprivation. J Neurochem
(2018) 146:63–75. doi: 10.1111/jnc.14272
Frontiers in Psychiatry | www.frontiersin.org 3
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.

Copyright © 2020 Verkhratsky, Nedergaard, Steardo and Li. 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, pro-
vided 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.
January 2020 | Volume 10 | Article 981

https://doi.org/10.1038/s41598-018-26630-y
https://doi.org/10.1126/science.152.3722.604
https://doi.org/10.1111/jnc.14272
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/psychiatry
http://www.frontiersin.org/
https://www.frontiersin.org/journals/psychiatry#articles

	Editorial: Sleep and Mood Disorders
	Author Contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 true
  /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 true
  /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 true
  /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


