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Editorial on the Research Topic
The paracannabinoid system: endocannabinoid-like lipids and their functions

This Research Topic of Frontiers in Endocrinology features a series of studies focused on
the paracannabinoids, a family of lipid-derived signalling molecules that include fatty acyl
ethanolamides (FAEs) like oleoylethanolamide (OEA) and palmitoylethanolamide (PEA),
and fatty acyl esters, like 2-oleoyl-sn-glycerol. In contrast to the endocannabinoids,
paracannabinoid substances are independent of CB; or CB, receptors; their actions require
the activation of nuclear receptors such as peroxisome proliferator-activated receptor-o.
(PPAR-), cell-surface transient receptor potential cation channel vanilloid-1 (TRPV1), and
G- protein coupled receptor 119 (GPR119). However, most of the documented biological
effects of OEA and PEA are exerted through PPAR-o. ligation, which may account for their
anti- inflammatory action, the control of energy metabolism (11700558), suppression of
peripheral nociception [9685157, 24473264], and neuroinflammation (35176443).

The paracannabinoid signalling system contributes to numerous physiological
processes in various organs, where it participates in the control of intestinal motility
(16143133), lipolysis in white adipose tissue (15123613, 35214069), ketone body formation
in the liver, which requires activation of HI histamine receptors [30318340).
Paracannabinoids most often operate in concert with the endocannabinoid system,
providing parallel or antagonistic regulatory roles. A classic example is how
endocannabinoids and paracannabinoid levels in the gastrointestinal tract change in
opposing fashion according to the nutritional status. They also display opposite
physiological effects along the gut-brain axis, where anandamide stimulates food intake
whereas OEA suppresses it (12417686, 11700558).

In the small intestine, dietary oleic acid stimulates OEA production (23567058,
11700558) and in turn, OEA is metabolized into oleic acid and ethanolamine via two
enzymatic pathways, the fatty acid amide hydrolase which is expressed in a variety of
tissues, and the N- acylethanolamine hydrolysing acid amidase expressed in the intestinal
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epithelium (17121838). In this Research Topic, Igarashi et al.
posited that dietary oleic acid is an important satiety-inducing
molecule. By feeding mice with a low-content or control oleic
acid diet for several weeks, the authors show the impact of dietary
oleic acid in the regulation of food intake and satiety via intestinal
sensing of dietary fat and OEA, excluding the influence of other
FAEs such as PEA and linoleoyl-ethanolamide. Studies in human
subjects have shown that levels of dietary oleic acid or
intraduodenal oleic acid infusion reduce appetite and energy
intake (25347552, 21310831), therefore the study by Igarashi et al.
strengthens the notion of nutritional balance as a primary regulator
of energy consumption.

Very few studies have investigated the role of endo- and
paracannabinoids during lactation, and how these may shape the
offspring’s nutrient choice and metabolic profile. For instance, there
is a negative correlation between milk contents of OEA, PEA and
stearoylethanolamide, and infants’ body weight during lactation
(30428553). Maternal hypo- and hypercaloric diets change
considerably the profile of both endo-and paracannabinoids in
peripheral tissues as well as in the brain (27847471, 26778987). It
is assumed that maternal high-fat diet during gestation and
lactation, besides changing the endocannabinoid system in a
tissue-specific manner, instructs obesity in rodents’ offspring
(30776574). In this Research Topic, Dias-Rocha et al. show that
maternal high-fat diet reduced anandamide and 2-arachidonoyl-sn-
glycerol in rat breast milk, and increased adiposity in male and
female offspring at weaning. Maternal high- fat diet also increased
endocannabinoids and dopamine signalling in the nucleus
accumbens of male offspring, a response associated with higher
preference for fat in adolescence. The authors suggest that changes
in the endocannabinoid pathway at weaning may contribute to the
earlier metabolic phenotype in males, which present a more severe
dysmetabolism in the long-term.

OEA is one of the gut-derived satiety factors relaying signals to
the hypothalamus to regulate feeding (12955147, 25049422), and to
other brain structures to strengthen memory consolidation
(19416833, 28339575). In this respect, OEA is one of the key
players in the complex communication between the periphery
and the central nervous system, linking peripheral functions with
cognitive and emotional brain centres. The path by which OEA
conveys signals from the periphery to the brain is still a matter of
debate. Early studies suggested sensory afferent fibres as the main
route (11700558). In this Research Topic, Romano et al. consider
the bloodstream as an alternative way for OEA to affect central
homeostatic actions and cognitive responses. The authors report
data suggesting that vagal sensory fibres may not be required for the
neurochemical effects of exogenous OEA. After intraperitoneal
administration, OEA concentrations increased in brain areas
associated with the inhibition of food intake within few minutes,
confirming that exogenously administered OEA can modulate
eating behaviour (11700558), possibly by directly targeting
neurons of specific brain nuclei. However, the fact that circulating
levels of endogenous OEA do not increase after a meal (11700558)
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reminds us of the complexity of this problem and suggests that
more work is needed to unravel it.

Dysregulation of the endocannabinoid system has been
associated with pathological conditions such as obesity,
type 2 diabetes, and intestinal inflammation, and there is
convincing evidence that selected intestinal microorganisms and
endocannabinoids covary in pathological conditions such as
the ones mentioned above (32106469). The active interplay
between microbiota and paracannabinoids as well is beginning
to be acknowledged as a potent regulatory system of the
gastrointestinal homeostasis. De Filippo et al. summarise in their
review recent findings indicating a strict relationship between OEA
and the intestinal microbiota in health and disease. The authors
suggest that OEA acts as a trait d’union between gut microbiota and
dynamic physiological and homeostatic processes. It is, therefore,
conceivable that the malfunctioning of the crosstalk between
paracannabinoids and intestinal microorganisms contributes to a
variety of disorders such as enteropathies, obesity and associated
chronic inflammatory status.

This Research Topic of Frontiers in Endocrinology highlighted
differences and similarities between the endo- and
paracannabinoids, and hopefully it will inspire further research to
better understand the complex modes of action of these systems.

Author contributions

MBP: Conceptualization, Writing - original draft, Writing -
review & editing. DP: Conceptualization, Writing - original draft,
Writing — review & editing. GP: Writing — original draft, Writing -
review & editing.

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 Reviewer LO declared a past co-authorship/collaboration
with the author MBP.

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.

frontiersin.org


https://doi.org/10.3389/fendo.2022.1056116
https://doi.org/10.3389/fendo.2022.1056116
https://doi.org/10.3389/fendo.2023.1087999
https://doi.org/10.3389/fendo.2023.1158287
https://doi.org/10.3389/fendo.2023.1135157
https://doi.org/10.3389/fendo.2023.1263924
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: The paracannabinoid system: endocannabinoid-like lipids and their functions
	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 /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


