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of Medicine, University of Limerick, Limerick, Ireland, 4Department of Urban Planning and Community
Health, University of Massachusetts Boston, Boston, MA, United States

KEYWORDS

breastfeeding, maternal diseases, immune cells, nutrition, bioactives factors
Editorial on the Research Topic

Breast milk: From nutrition to immunological action
Human milk has adequate amounts of macro and micronutrients and bioactive

components that help in the maturation of the immune system and the development of

the neonate (1). The maternal health status can directly interfere with the composition of

breast milk and the pathologies existing before the gestational period (2, 3). Breast milk,

in addition to its nutritional importance, is rich in defense factors that work as an

immunological complement (1, 2).

Changes in the immune system and maternal metabolism probably affect the

development of the neonate’s immune system, increasing the risk of infection.

However, due to the intense interaction between mother and child during

breastfeeding, this risk can be minimized by protective mechanisms involving

bioactive factors with immunomodulatory action. Nevertheless, there are still several

gaps regarding the mechanisms of action and the benefits of the immunological

components of human milk, both for children and mothers.

We, therefore, decided to encourage researchers working on human milk to continue

contributing to a better understanding of the nutritional and immunological aspects of

human milk associated with maternal diseases and infections, highlighting gaps in the

literature, advancing this scientific knowledge, and resulting in an improvement in

quality of life for mothers and their children. Therefore, presenting this research topic

with 8 manuscripts and 69 authors is a pleasure. In the following sections, we highlight

the relevance of these publications.

Early nutrition through breastfeeding is an important environmental input that can

induce lifelong effects on metabolism, growth, and important pathological processes such

as obesity, diabetes mellitus, and breast cancer (2, 4). In this Research Topic, Lokossou
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et al. comprehensively review the evidence on the mechanisms

underlying the roles of breast milk components, in particular

immune cells, that are involved in infant protection against

infections and diseases related to the immune system. Further,

they highlight the importance of non-communicable diseases

such as breast cancer, overweight, obesity, and diabetes.

The contributors also considered concern about the impact

of non-communicable maternal diseases, such as diabetes, on

breastfeeding. For example, Avellar et al. show that colostrum

composition is modified in mothers with gestational diabetes

mellitus and that certain cytokines and growth factors have their

concentration altered compared to healthy mothers, which

reinforces the idea that alterations in the maternal metabolism

lead to immunological changes in colostrum.

The soluble and cellular components of human breast milk

vary according to the period of milk maturation and the time of

day (5). The nutritional and immunological composition also

changes depending on the diet and diseases experienced by the

mother. In this regard, Hicks et al. report the presence of non-

coding RNAs (ncRNAs) in breast milk that confers metabolic

and immunological effects on the infant. MicroRNAs vary

depending on the maturity of the milk and maternal diet.

MicroRNAs play an important role in maternal breast

function and contribute to infant immune development and

metabolism. Furthermore, Chen et al. provide comprehensive

data on the presence of sialic acid in human milk, which is

dependent on the time of lactation. The increased sialic acid

concentration was also observed in the milk of preterm mothers,

and sialic acid content was associated with maternal age, pre-

gestational Body Mass Index, and type of delivery.

In addition to the nutritional and immunological

components of human milk, Ganeshalingam et al. provide a

concise review of the role of lipidomics in assessing breast milk

and the functional lipid composition by which breast milk affects

the health of the newborn. They point out that lipids not only

provide energy but also play some additional roles, such as

aiding in the development of the immune and neurological

systems and regulating metabolism. Furthermore, He et al.

emphasize that oral administration of glycerol monolaurate

can delay the occurrence of DSS-induced colitis, regulating the

immune balance, mainly cytokines and immune cells, protecting

the intestinal mucosal barrier, and improving the intestinal

microbiota. This study provides insights into glycerol

monolaurate biological function and therapeutic potential in

treating inflammatory bowel disease. Furthermore, Andrade

et al. address the efficacy of a mixture of probiotics

(Lactobacil lus and Bifidobacterium) in children and

adolescents with atopic dermatitis (AD) and the effects on

sensitization, inflammation, and immune tolerance. They also

emphasize that the microbiological profile of the gastrointestinal

tract is higher in infants exclusively breastfed with human milk.
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Finally, the COVID-19 pandemic was a major event that

massively affected the entire world. In this Research Topic, Garib

et al. present an experimental validation for obtaining milk with

neutralizing antibodies against SARS-CoV-2 and show that the

pasteurization of retained milk specifically neutralizes the

activity of the virus, which can confer passive immunity

against the infection by coronavirus as a complementary

approach to vaccination.

Therefore, we invite the readers to analyze in detail the

findings of these articles and discuss, criticize, and replicate the

results. This invitation extends to researchers working on

breastfeeding who could contribute to scientific advances in

the area and encourage mothers to continue to breastfeed their

children since human milk is an excellent source of food for

newborns and can reduce high rates of maternal and

infant complications.
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Valenzuela C, Viveros-Contreras R, Caba M. Breast milk and the importance
of chrononutrition. Front Nutr (2022) 9:867507. doi: 10.3389/fnut.
2022.867507
frontiersin.org

https://doi.org/10.3390/nu11061307
https://doi.org/10.1186/s12884-015-0574-4
https://doi.org/10.3390/cells8060519
https://doi.org/10.7314/apjcp.2013.14.11.6233
https://doi.org/10.3389/fnut.2022.867507
https://doi.org/10.3389/fnut.2022.867507
https://doi.org/10.3389/fimmu.2022.1036008
https://www.frontiersin.org/journals/immunology
https://www.frontiersin.org

	Editorial: Breast milk: From nutrition to immunological action
	Author contributions
	Funding
	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 /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


