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Editorial on the Research Topic

Perinatal Endocrinology and Pregnancy-Related Endocrine Disorders

Metabolic changes occur continuously in the mother and her fetus during pregnancy, and the role of
hormones in maintaining normal fetal growth and development cannot be overemphasized. The
scale of endocrine control needed to support physiological functions during pregnancy is clearly
demonstrated by the drastic changes in hormone profiles and their fluctuations observed from
preconception to the postnatal period. Differential sensitivity to the fluctuation of placental
hormones can also play a role in the development of perinatal mental health disorders. Thus,
endocrine homeostasis is important for a successful pregnancy and its favorable outcome. Placenta
is an important endocrine organ in this regard as it plays a crucial role in mediating maternal
physiological adaptation to pregnancy.

Endocrine disorders during pregnancy have become a major concern in recent years due to their
rapidly increasing prevalence (1, 2) as well as their adverse impact on maternal and offspring health
(3). Placental dysfunction remains a root cause of many pregnancy-associated endocrine disorders.
This could be associated with several intrinsic as well as extrinsic factors, including genetic
aberrations as well as functional changes related to dietary habits, lifestyle factors and
environmental exposures.

With emerging new technologies in molecular biology, together with the real possibility of using
mega-data and artificial intelligence, significant progress has been made in our understanding of key
regulatory mechanisms involved in the pathophysiology of pregnancy related endocrine disorders,
associated risk factors, and their short- and long-term consequences. The topic of “Perinatal
Endocrinology and Pregnancy-related Endocrine Disorders” in Frontiers in Endocrinology presents
14 high quality original research and review articles on this theme contributed by researchers from
around the world. The focus is both on basic science exploring pathophysiological mechanisms as
well as clinical practice of screening, diagnosis and management of pregnancy-associated
endocrine disorders.
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Regarding physiological endocrine changes in pregnancy,
Garces et al. focus on angiopoietin-like protein 3 (ANGPTL3)
that plays a significant role in lipoprotein metabolism. They
measured its levels in healthy nonpregnant women, pregnant
women at different trimesters of gestation and in the postpartum
period. They report lower levels of ANGPTL3 during pregnancy
which may promote lipid uptake by highly oxidative tissues
leading to preservation of glucose for the growth and
development of the feto-placental unit during pregnancy.

Three papers address the pathophysiological characteristics of
pregnancy-associated endocrine disorders. Cathey et al. have
addressed an interesting topic exploring the association between
gestational hormones and timing of delivery. In this longitudinal
cohort study, higher corticotropin releasing hormone (CRH),
estriol, progesterone, total triiodothyronine and free thyroxine
were observed among male fetuses with spontaneous preterm
birth and higher testosterone in female fetuses, indicating
intrauterine sexual dimorphism in the association between
hormones and preterm birth. Han et al. have investigated the
variations in adiponectin, leptin, insulin and ghrelin levels in the
umbilical cord blood of preterm infants and further elucidated
their link with fetal growth. A lower concentration of these
hormones was found in preterm and small for gestational age
infants, suggesting an impaired maturation of adipose tissue and
gastrointestinal tract. The authors hypothesize that dysregulation
of these hormones may be a risk factor for abnormal fetal growth.
Liu et al. have explored the associations between triglycerides,
lymphocyte subsets and insulin resistance among patients with
polycystic ovarian syndrome. Interestingly, elevated level of
triglycerides was significantly associated with higher risk of
hyperinsulinemia and impaired immune response among
patients with insulin resistance and recurrent pregnancy loss,
providing a new insights into the pathophysiology of
these conditions.

Two studies have reported on regulatory molecular
mechanisms underlying uterine receptivity, decidualization of
endometrium, and placentation. Ashour et al. have used a rat
model of vitamin D deficiency to investigate the role of HOXA-
10/FKBP52 axis in regulating uterine receptivity. Downregulated
HOXA-10/FKBP52 was noted in vitamin D-deficient rats, in
association with increased amplitude and frequency of uterine
contractility. More importantly, they show that vitamin D
supplementation might be potentially useful for improving
endometrial decidualization, uterine receptivity, and reducing
myometrial contractility. On the other hand, Feng et al.
demonstrate the role of collagen I in suppressing the
proliferation and invasion capacity of trophoblasts by
inhibiting ERK phosphorylation and WNT/b-catenin signaling
pathways to induce preeclampsia-like symptoms.

Our Research Topic also discusses the new concepts in the
pathogenesis and regulatory mechanism of thyroid disease in
pregnancy and postpartum period. Synthesizing currently
available evidence based on high-quality randomized studies,
Girolamo et al. have concluded that levothyroxine (LT4)
supplementation is not effective in improving adverse
pregnancy outcomes among euthyroid pregnant women with
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thyroperoxidase (TPO) antibodies. Gao et al. (4), have evaluated
maternal postpartum thyroid function within one year after
delivery among women with pre-existing or newly diagnosed
hypothyroidism in early pregnancy. They found that women
diagnosed to have subclinical hypothyroidism in early pregnancy
were at higher risk requiring LT4 treatment within one-year
postpartum if they stopped LT4 treatment at delivery, had
abnormal TSH level before eight gestational weeks and near
delivery, or had TPOAb≥300 mIU/mL. Thus, a modified strategy
for close monitoring of thyroid function during early pregnancy
and postpartum period may be indicated. Additionally,
Kankanamalage et al. have written a broad review on the
pathogenesis of gestational hypothyroidism. The concept of
gestational hypothyroidism as a separate entity of thyroid
hormone dysregulation during pregnancy is proposed. Possible
mechanisms could be impaired iodine regulation, elevated
estrogen levels, malplacentation and dysregulation of placental
endocrine function.

Studies on pregnancy-related metabolic disorders, especially
gestational diabetes, and their impact on pregnancy outcome
have also been included in this themed issue. Wang et al. have
explored the association between increased fibroblast growth
factor 21 (FGF21) and subsequent development of gestational
diabetes mellitus (GDM), utilizing a nested case-control design.
The authors report that serum FGF21 level is significantly
elevated several weeks before the diagnosis of GDM is made,
suggesting a potential value of FGF21 in predicting GDM. Bai
et al. have utilized the GDM model to investigate the role of
angiopoietin like 8 (ANGPTL8), a secretory protein involved in
lipid metabolism, in GDM and insulin resistance. They have
demonstrated that the silencing of ANGPTL8 promotes insulin
resistance in trophoblast cells by inhibiting JNK signaling.
Han Z. et al. assessed the changes of placental volume and
vascular indices in pregnant women with GDM using three-
dimensional power Doppler, and found them to be significantly
lower in the GDM group in the first trimester compared to
healthy pregnant women. This noninvasive approach might be
useful in assessing the degree of placental vasculopathy in GDM.
In addition, Han S. et al. conducted a retrospective cohort study
to investigate the risk of adverse pregnancy outcomes among
women with diminished ovarian reserve. An increased risk of
hypertensive disorders of pregnancy and slightly elevated
incidence of preterm birth were observed.

The role of environmental factors on placental development
and function was also addressed in this Research Topic. Per- and
poly-fluoroalkyl substances (PFAS) are persistent pollutants,
which accumulate in humans via food, drinking water, outdoor
air, etc (5, 6). Marchese et al. assessed the gestational
characteristics of placental brain-derived neurotrophic factor
(BDNF) signaling and the impact of PFAS exposure on this
pathway in trophoblast. They report that BDNF signaling is
diverse during placental development and is affected by PFNA
exposure. This PFAS potentially interferes with the key signaling
pathway of BDNF in fetal neurodevelopment.

We believe that this Research Topic has been enriched by the
inclusion of basic and clinical studies and will appeal to both
April 2022 | Volume 13 | Article 905829
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clinicians and scientists equally. We hope that it will improve our
understanding of pregnancy-related endocrine disorders, and
motivate further research into perinatal endocrinology and
pregnancy associated endocrine disorders.
AUTHOR CONTRIBUTIONS

Both authors conceptualized and wrote the manuscript. All
authors contributed to the article and approved the
submitted version.
Frontiers in Endocrinology | www.frontiersin.org 3
FUNDING

QZ was funded by the National Key Research and Development
Program (2021YFC2701600, 2021YFC2701601), Clinical
Research Plan of SHDC (SHDC2020CR1047B), the Shanghai
Excellent Young Scholar Plan of Public Health (2020-2022,
GWV-10.2-YQ13), Elite Young Scholar 2025 of Fudan
University (2020-2023), Shanghai Medical Center of Key
Programs for Female Reproductive Diseases (2017ZZ01016),
and the Science Foundation of Shanghai (21ZR1410600). The
funders had no role in study design, data collection and analysis,
decision to publish, or preparation of the manuscript.
REFERENCES

1. Morton A, Teasdale S. Physiological Changes in Pregnancy and Their Influence on the
Endocrine Investigation.Clin Endocrinol (Oxf) (2022) 96(1):3–11. doi: 10.1111/cen.14624

2. Gingrich J, Ticiani E, Veiga-Lopez A. Placenta Disrupted: Endocrine
Disrupting Chemicals and Pregnancy. Trends Endocrinol Metab (2020) 31
(7):508–24. doi: 10.1016/j.tem.2020.03.003

3. Solano ME, Arck PC. Steroids, Pregnancy and Fetal Development. Front
Immunol (2020) 10:3017. doi: 10.3389/fimmu.2019.03017

4. Shan Z, TengW. Thyroid Hormone Therapy of Hypothyroidism in Pregnancy.
Endocrine (2019) 66(1):35–42. doi: 10.1007/s12020-019-02044-2

5. Ding N, Harlow SD, Randolph JFJr, Loch-Caruso R, Park SK. Perfluoroalkyl
and Polyfluoroalkyl Substances (PFAS) and Their Effects on the Ovary. Hum
Reprod Update (2020) 26(5):724–52. doi: 10.1093/humupd/dmaa018

6. Wang B, Fu J, Gao K, Liu Q, Zhuang L, Zhang G, et al. Early Pregnancy Loss:
Do Per- and Polyfluoroalkyl Substances Matter? Environ Int (2021)
157:106837. doi: 10.1016/j.envint.2021.106837
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.

Copyright © 2022 Zhou and Acharya. 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, provided 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.
April 2022 | Volume 13 | Article 905829

https://doi.org/10.1111/cen.14624
https://doi.org/10.1016/j.tem.2020.03.003
https://doi.org/10.3389/fimmu.2019.03017
https://doi.org/10.1007/s12020-019-02044-2
https://doi.org/10.1093/humupd/dmaa018
https://doi.org/10.1016/j.envint.2021.106837
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles

	Editorial: Placental Hormones and Pregnancy-Related Endocrine Disorders
	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


