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Editorial on the Research Topic

Environmental factors, epigenetics, and reproductive health
Embroidered within the rich tapestry of human existence lies the intricate interplay of

genetic endowments and environmental pressures, a complex weave that profoundly

sculpts the landscape of reproductive health. In this special Research Topic,

“Environmental Factors, Epigenetics, and Reproductive Health,” we embark on a quest

to decipher the intricate dance between these two forces, exploring how they jointly

orchestrate the symphony of reproductive potential and its diverse outcomes.

The environment, in its broadest sense, encompasses a myriad of elements that exert a

significant influence on our biological systems. The growing body of evidence linking

environmental risk factors to reproductive disorders serves as a clarion call to delve deeper

into this field. A spectrum of conditions, from infertility to endometriosis and

developmental anomalies, have been correlated with environmental exposures,

underscoring the imperative nature of this research (1–3).

Epigenetics, the study of heritable changes in gene expression that do not involve

alterations to the DNA sequence, emerges as a central theme within this research endeavor.

Epigenetic modifications, such as DNA methylation and histone modifications, are highly

responsive to environmental cues and can induce enduring shifts in gene expression. These

modifications are particularly pivotal during developmental stages, critically influencing

the epigenome—the cellular blueprint of epigenetic marks. Disruptions to this delicate

process, often environmental in origin, can lead to aberrant epigenetic patterns, potentially

seeding the ground for reproductive and developmental disorders (4, 5).

The developmental origins of health and disease (DOHaD) hypothesis posits that early-

life exposures can cast a long shadow over an individual’s health trajectory, including their

reproductive future. This concept resonates deeply within the context of environmental

impacts on the epigenome. The embryonic and fetal development period is a sensitive

window when the genome is exceptionally vulnerable to environmental influences. Toxins,

pollutants, and even psychological stress can imprint lasting epigenetic marks, predisposing

individuals to a myriad of reproductive health challenges later in life (6).
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This Research Topic is a compilation of five original articles,

each investigating the causal relationships and molecular

underpinnings through which environmental risk factors impinge

upon reproductive and developmental health. By synthesizing these

studies, we aim to offer a comprehensive vista of the current

understanding, challenges, and emerging horizons in this field.

The first article in this series, authored by Du et al., investigates

the impact of seasonal and temperature variations on in vitro

fertilization (IVF) outcomes. Their retrospective cohort study,

encompassing over 14,000 oocyte retrieval cycles, suggests that

neither season nor temperature significantly influences the

cumulative live birth rate or the time to live birth. This study

sheds valuable light on the role of environmental factors in assisted

reproductive technologies, challenging previous assumptions about

the criticality of IVF timing.

Moving from external environmental influences to internal

biological processes, Holzer et al. present a case-control study that

examines the relationship between iron status and unexplained

infertility. Their findings indicate that women with unexplained

infertility are more likely to exhibit lower ferritin levels, suggesting a

potential link between iron deficiency and fertility challenges. This

research paves the way for novel assessments and treatments of

infertility, especially in cases defying conventional explanations.

The third article, contributed by Yan et al., explores the use of

hyaluronic acid-enriched transfer medium in frozen-thawed

embryo transfer (FET) outcomes for patients with recurrent

implantation failure (RIF). Their retrospective study proposes that

the inclusion of hyaluronic acid in the transfer medium can bolster

clinical pregnancy rates among RIF patients. This finding is

significant, offering a potential strategy to augment the success

rates of FET in a particularly challenging patient demographic.

The fourth article, authored by Xie et al., employs a Mendelian

randomization approach to assess the causal association between

pregnancy complications and the risk of diabetes and

cardiovascular disease. Their study provides genetic evidence that

gestational diabetes, pregnancy with abortive outcomes, and

hypertensive disorders in pregnancy may serve as early indicators

for metabolic and cardiovascular risks. This research is particularly

pertinent, given the escalating awareness of the long-term health

implications of pregnancy complications.

Lastly, Jiang et al. delve into the effects of chronic stress on

ovarian function and reserve. Using a chronic stress model in mice,

they reveal that stress can lead to meiotic arrest failure and a decline

in ovarian reserve. This study is groundbreaking, offering a

mechanistic understanding of how psychological stress can

impact reproductive health at the cellular level.

In conclusion, this Research Topic assembles a diverse array of

research that underscores the multifaceted nature of reproductive

health. From the external influences of season and temperature to

the internal dynamics of iron metabolism, from the physical

challenges of embryo transfer to the genetic predispositions

unveiled through Mendelian randomization, and from the

chronic stress that can disrupt ovarian function, each study

contributes a piece to the complex puzzle of reproductive biology.

The collective findings of Du et al., Holzer et al., Yan et al., Xie et al.,

and Jiang et al. not only enrich our scientific understanding but also
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hold the potential to inform clinical practice, steering the

development of more effective strategies for supporting

reproductive health.

As we gaze into the future, the studies featured in this Research

Topic underscore the necessity for sustained research into the

environmental and epigenetic factors that sculpt reproductive

outcomes. They remind us of the importance of a holistic approach

to reproductive health, one that considers the interplay of lifestyle,

environment, genetics, and individual biology. It is my hope that this

Research Topic will inspire further inquiry and innovation in the

field, leading to improved diagnostics, treatments, and ultimately,

better reproductive health outcomes for all.

The journey from research to application is often a long one,

filled with challenges and uncertainties. However, the potential

benefits of this research are immense, offering hope for millions

of individuals who grapple with reproductive health issues. As we

stand on the brink of new discoveries, it is our collective

responsibility as researchers, clinicians, and policymakers to

collaborate in harnessing the power of this knowledge to enhance

the lives of those affected by reproductive disorders.

In the end, the “Environmental Factors, Epigenetics, and

Reproductive Health” Research Topic is more than an academic

endeavor; it is a call to action. It serves as a reminder that our

environment, in all its complexity, plays an indispensable role in

our health and well-being. As we continue to unravel the enigmas of

the epigenome and its susceptibility to environmental influences, we

inch closer to a future where reproductive health is not a privilege

but a right for all.
Author contributions

WW: Funding acquisition, Writing – original draft, 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 the National Science and Technology Major Project

(2023ZD0507401), the National Science Foundation of Jiangsu Higher

Education Institutions of China (24KJA330001), the National Natural

Science Foundation of China (82273662), the Jiangsu Natural Science

Foundation (BK20221307), the Major Program of Wuxi Medical

Center, Nanjing Medical University (WMCM202306).
Conflict of interest

The author 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.
frontiersin.org

https://doi.org/10.3389/fendo.2023.1156299
https://doi.org/10.3389/fendo.2023.1173100
https://doi.org/10.3389/fendo.2023.1170727
https://doi.org/10.3389/fendo.2024.1293292
https://doi.org/10.3389/fendo.2023.1177061
https://doi.org/10.3389/fendo.2023.1156299
https://doi.org/10.3389/fendo.2023.1173100
https://doi.org/10.3389/fendo.2023.1170727
https://doi.org/10.3389/fendo.2024.1293292
https://doi.org/10.3389/fendo.2023.1177061
https://doi.org/10.3389/fendo.2024.1517774
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org


Wu 10.3389/fendo.2024.1517774
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated
Frontiers in Endocrinology 03
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. Pang L, Chen D, Wei H, Lan L, Li J, Xu Q, et al. Effect of prenatal exposure to
phthalates on birth weight of offspring: A meta-analysis. Reprod Toxicol. (2024)
124:108532. doi: 10.1016/j.reprotox.2023.108532

2. Cheng Y, Feng J, Wang J, Zhou Y, Bai S, Tang Q, et al. Alterations in sperm DNA
methylation may as a mediator of paternal air pollution exposure and offspring birth
outcomes: Insight from a birth cohort study. Environ Res. (2023) 244:117941.
doi: 10.1016/j.envres.2023.117941

3. Lan L, Wei H, Chen D, Pang L, Xu Y, Tang Q, et al. Associations between maternal
exposure to perfluoroalkylated substances (PFASs) and infant birth weight: a meta
−analysis. Environ Sci pollut Res. (2023) 30:89805–22. doi: 10.1007/s11356-023-28458-0
4. Yuan B, Wu W, Chen M, Gu H, Tang Q, Guo D, et al. From the Cover:
Metabolomics reveals a role of betaine in prenatal DBP exposure-induced epigenetic
transgenerational failure of spermatogenesis in rats. Toxicol Sci. (2017) 158:356–66.
doi: 10.1093/toxsci/kfx092

5. Cavalli G, Heard E. Advances in epigenetics link genetics to the environment and
disease. Nature. (2019) 571:489–99. doi: 10.1038/s41586-019-1411-0

6. Zhou Y, Sun W, Tang Q, Lu Y, Li M, Wang J, et al. Effect of prenatal
perfluoroheptanoic acid exposure on spermatogenesis in offspring mice.
Ecotoxicol Environ Saf . (2023) 260:115072. doi: 10.1016/j.ecoenv.2023.
115072
frontiersin.org

https://doi.org/10.1016/j.reprotox.2023.108532
https://doi.org/10.1016/j.envres.2023.117941
https://doi.org/10.1007/s11356-023-28458-0
https://doi.org/10.1093/toxsci/kfx092
https://doi.org/10.1038/s41586-019-1411-0
https://doi.org/10.1016/j.ecoenv.2023.115072
https://doi.org/10.1016/j.ecoenv.2023.115072
https://doi.org/10.3389/fendo.2024.1517774
https://www.frontiersin.org/journals/endocrinology
https://www.frontiersin.org

	Editorial: Environmental factors, epigenetics, and reproductive health
	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


