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THYROID HORMONES: CRUCIAL FOR FETAL
DEVELOPMENT



THYROID HORMONES:
DEVELOPMENTAL HORMONES
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THYROID HORMONES:
DEVELOPMENTAL HORMONES
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THE ROLE OF THE MOTHER AND THE
PLACENTA



Human chorionic

gonadotropin \_ Y
Hypothalamus
TRH !
Anterior pituitary
TSH !
DIO2 DIO3 Thyroid
T3 T3
DIO3 DIO2 N
. > » YT4and T3
Thyroid hormone o MCT8, MCT10, LAT1, TR ]
transporters K @2 OATP1A2, OATP4Al Cellular transport
target tissues
. . . v v
Thyroid h bind t
Tra)r/:s(t)rl]yret(i)nrmone Nding proteins Thyroid hormone receptors
Albumin v v

U-1-antitrypsin

V Expression T3-responsive target genes
U-1-acid-glycoprotein




25days 35days 40days 50 days IDOdavs

(X LY

5 months 6 months 7 months

@/ Q/@

8 munths 9 months

Fantie, 2008

Placenta

Fetal Blood

Fetal Brain

Miranda et al. 2017



www.nature.com/

Maternal thyroid hormone
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Maternal hypothyroxinemia early In
pregnancy

lodine deficiency A y  Bydthesis instead of T4
A less T4 through the placenta

A less supply to the fetal brain

A Impact on neurodevelopment of the infant

Pop, 2003
Velasco, 2009

Li, 2010

Costeira, 2011
Ghassabian, 2014
Koorevaar, 2016



Congenital hypothyroidism

oriGINAL ARTICLE ((ITEIED

Maternal-Fetal Transfer of Thyroxine in Congenital Hypothyroidism Due to a
Total Organification Defect or Thyroid Agenesis

Thomas Vulsma, M.D., Margareth H. Gons, M.D., Ph.D., and Jan .M. de Vijlder, Ph.D.
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WHAT ABOUT PRETERM BIRTH?



14/40 28/40 Term

‘ 1st trimester ‘ 2nd trimester ‘ 3rd trimester ‘ Post-natal

Maternal thyroid hormone transfer

Fetal thyroid hormone secretion




«

14/40 : 28/40 Term

1st trimester ‘ 2nd trimestey ‘ 3rd trimester ‘ Post-natal

Maternal thyroid hormone transfer

Fetal thyroid hormone secretion

Transient hypothyroxinaemia of prematurity
(THOP)
TemporaryZ ( fleyel6,4 nor mallevdls 7z TSH




14/40

«

28/40 Term

‘ 1st trimester ‘ 2nd trimestey ‘ 3rd trimester ‘

Post-natal

Sudden interruption maternal
thyroid hormone supply

Limited thyroid gland reserve

Persistent fetal thyroid hormone metabolism

Maternal thyroid hormone transfer
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Relevance of THOP?
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Histological Structrure of the Cerebral Cortex
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Human studies: conflicting data

Heterogeneity In
definition of THOP
study populations

Difficulties In
thyroid hormone measurements
reference values in preterm infants
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= result of complicated pregnancy

Knobel, 2005



Identified in
the human
placenta

Compensation
mechanisms
(+ method)

Clinical
condition?
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LAT1
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OATP1A2
OATP4A1

y MCT 8
(gene and protein
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ZMCT 10
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Visser, T. J. (1994). Chem Biol Interact 92(1-3): 293-303.
Fruscalzo, A., et al. (2012). Histochem Cell Biol 138(6): 925-932
Loubiere, L. S., et al. (2010).. Placenta 31(4): 295-304

Kilby, M. D., et al. (1998). J Clin Endocrinol Metab 83(8): 2964-2971



MATERNAL FACTORS

Fleiss et al. Frontiers in Endocrinology (2019)



= result of complicated pregnancy
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Preterm birth

Spontaneous preterm birth
(SPB)

Indicated preterm birth

(IPB)

(Goldenberg, Culhane et al. 2008)

A

A Preeclampsia

IPB due to pregnancy associated vascular disease
A Gestational hypertension

A HELPP-syndrome
A +/- association IUGR




Differences In placenta histology

SPB
A More acute onset

IPB due to pregnancy associated vascular origin

A Chronic evolution

Massive chorioamnionitis in immature placenta. Exudate is
present in the amnion and chorion.

The placenta had a purulent surface and

marked funisitis. H&E. X60.

(Baergen 2005)

fifenney-Par ker 6 changes in a placent a
There is obvious acceleration of villous maturation and increased syncytial
Knots, H&E. X64

(Baergen 2005)
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Tenney Parker changes = Developmental shift
A villous phenotype

X richly capillarized
x highly branched terminal villi

A toenhancethep | a c e abilityato teansfer oxygen to the foetus

Umbilical artery Umbilical vein

Rampersad R et al 2011






Hypothesis

Underlying pregnancy Affect on trans-placental Predispostion to
complication TH supply THOP
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Methods

,/I\.

Spontaneous Indicated Healthy term
preterm birth preterm birth* | | controls
(SPB) (IPB)
Blood sample at partus A Weight placenta Cord blood sample
A TSH A Fresh peri-umbilical samples A TSH
A Total T4 A RNA (PCR) and protein expression A Total T4
A Free T4 index (fTI) (Western blotting): A Free T4
A Total T3 x MCTS8 A Total T3
A TBG x MCT10 A TBG
A TPO antibodies x DiO1
x DiO2
x DiO3
A H&E staining, maturation score
A Automatic calculation diameter villi

* due to pregnancy associated vascular origin
Eerdekens et al., 2018



Results

319 mothers were screened and included in a larger project during pregnancy

y

117 singleton pregnancies

31 pregnancies
resulting in
spontaneous preterm
birth (SPB)

202 were excluded:

* 121 samples couldn't
been collected

* 14 did not meet the
inclusion criteria
postfactum due to
congenital
malformations

* 45 multiple pregnancies

* 22 indicated preterm
birth without vascular
cause

45 pregnancies resulting
in indicated preterm birth
with vascular origin (IPB)

41 uncomplicated
term deliveries
(Controls)

Eerdekens et al., 2018



Results

A Preterm birth: A Preterm birth: A Preterm birth:
x Lower educational level X Lower mean placenta weight x Lower birth weight
x Higher caesarean section rate
A IPB: A IPB:
A IPB: higher health risk profile x Lower weight placenta / GA x More IUGR

x Higher BMI
x More tobacco use

A SPB: lower median GA than IPB

Eerdekens et al., 2018



Results

Eerdekens et al., 2018



