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Insights in bone research: 2022
Bone research is continuously updated with the discovery of new mechanisms

regulating bone cell activity and thus bone remodeling. Osteoblasts are the bone forming

cells and their activity is linked to that of osteoclasts, the bone resorbing cells. However, the

cells that orchestrate their balanced function are the osteocytes, representing the most

numerous cells in this tissue embedded in the matrix. In pathological conditions the

equilibrated activity of bone cells is altered and thus alteration of bone quality and structure

arise, leading to the development of bone diseases, such as osteoporosis, fractures, etc. The

activity of bone cells can be modulated by different stimuli and due to the necessity to test

potential new therapeutic targets 3D cultures as well as bone organoids have been realized.

Marahleh et al. wrote an interesting review on osteocytes and their relationship with

osteoclasts. It is known that the differentiation of osteoblasts into osteocytes is associated

with different morphological and functional changes. The authors describe how

osteocytogenesis is associated with molecular and morphological changes and

organization of the osteocytic lacuna-canalicular network. Using knowledge from

transcriptomic analyses of osteocytes they discuss the regulatory role of osteocytes in

promoting osteoclastogenesis with an emphasis on the case of osteoclastogenesis in models

of anosteocytic bones. The latter is used to study the role of osteocytes in modulating bone

cell activity, and is typical of some vertebrate groups, such as modern teleosts, a group

representing half vertebrate and bony fish (1). The authors concluded that osteocytes

exhibit several redundant means of stimulating osteoclastogenesis, as well as illustrating the

difficulty in studying their role using different in vitro and in vivo models.

This limitation led Knowles et al. to develop a new model to study osteocyte activity

and test therapeutic targets. The authors developed a primary human 3D organotypic

culture system that mimics the formation of mature osteocytes in bone. In this model

primary human osteoblasts were seeded in a fibrinogen/thrombin gel around 3D-printed

hanging posts. The organoids were viable for 6 months, enabling co-cultures with different

cell types and testing of bone anabolic drugs. Their bulk RNAseq data revealed the marker

trajectory of ossification and human primary osteocyte formation in vitro over an initial

8-week period. Vitamin D3 supplementation enhanced mineralization and sclerostin

release, while hypoxia and PTH1-34 affected sclerostin levels. FGF23 can be also

detected in the culture media deriving from the realized culture system.
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Evaluation of the effect of other cell populations on bone cell

activity was also explored in a perspective article by Little-Letsinger

and Hamilton. The study of bone-immune cell interaction can

employ a particular animal model: the dirty mice. These mice,

normally exposed to commensal and pathogenic microbes, show

mature immune systems comparable to adult humans, distinct to

the naïve immune system of specific-pathogen free mice similar to

that of neonates. Investigation of the dirty mouse model will be

useful in studying diseases with an interplay between overactivation

of the immune system and negative bone outcomes, such as

osteoporosis, fractures, arthritis, and bone cancers.

Corrao et al. with The Italian Fragility Fracture Team wrote a

systematic review to delineate the Italian guidelines for diagnosis,

risk stratification, and care continuity of fragility fractures 2021.

They addressed a very important question because fragility fractures

represent a major public health concern owing to their growing

burden and their onerous costs for the health systems. The reported

guidelines aim to provide evidence-based recommendations for

recognizing, risk stratifying, treating, and managing patients with

fragility fracture. The authors recommended recognition of bone

fragility as the key cause of fractures, measurement of individual (re)

fracture risk using a validated tool, assessment of exposure to

different factors correlated with potential (re)fracture risk, use of

a sequential pharmacologic scheme from anabolic to anti-resorptive

drugs, primarily in patients at higher risk of fracture, avoidance of

treatment interruption, and increased multidisciplinary care

systems in order to ensure patients’ transition to hospital

outpatient services. These guidelines will support individualized

management of patients experiencing non-traumatic bone fracture,

helping in secondary prevention of (re)fracture.

Otani et al. in a mini-review reported the cellular mechanisms

of osteosarcoma development. Osteosarcoma is a primary
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malignant bone tumor. The review describes the different

experimental conditions and new technological approaches

leading to the identification of the osteosarcoma cancer cell,

known to be in the osteoblastic lineage. Stem cells within the

bone marrow endoskeletal region readily generated osteosarcoma

cells mainly under p53 deletion conditions. This review concluded

with a discussion of future approaches in the study of skeletal cells

and osteosarcoma.

In conclusion, all together these papers highlighted different

aspects of bone research in 2022.
Author contributions

GB: Writing – original draft. JT: 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.
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.
Reference
1. Davesne D, Meunier FJ, Schmitt AD, Friedman M, Otero O, Benson RBJ. The
phylogenetic origin and evolution of acellular bone in teleost fishes: insights into
osteocyte function in bone metabolism. Biol Rev Camb Philos Soc (2019) 94(4):1338–
63. doi: 10.1111/brv.12505
frontiersin.org

https://doi.org/10.3389/fendo.2023.1168552
https://doi.org/10.3389/fendo.2023.1168552
https://doi.org/10.3389/fendo.2023.1137671
https://doi.org/10.3389/fendo.2023.1181204
https://doi.org/10.1111/brv.12505
https://doi.org/10.3389/fendo.2023.1292931
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Insights in bone research: 2022
	Author contributions
	Reference



<<
  /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


