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Biochemistry of Thyroid Hormones



Hormonal regulation of reproductive system

THs ?

Autocrine
Paracrine
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Endocrine 



Early embryo development

Start

Cleavage

Blastocyst

Introduction



Rationale Our previous findings :Thyroid hormones in 
the serum and the reproductive system of 
cattle 

Ashkar et al,2010, 
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Ashkar et al,2009
Human reproduction

Thyroid hormones improve bovine early 
embryo development in vitro

Rationale
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Ashkar et al,2009
Human reproduction

THs and Embry quality
Rationale



Hypothesis and objectives

Thyroid hormones have exerts their modulate early embryo development 
via their receptors 

To test the hypothesis we are looking at:

mRNA expression of TRs

Level of  the expression in different stages of  pre-implantation

TRs protein



Mechanism of action of THs

Yen et al., 2001

Introduction

• Genomic action



T3
T4

Selection of 
COCs

IVM 22-24h 
@ 38.5oC, 5% 
CO2 

In vitro 
fertilization
5X 106 / mL 
sperm

16-18h @ 
38.5oC, 5% 
CO2 

Experimental design

In vitro embryo production (IVP)

Freezing 
-80

RNA extractionRT and qPCR

Fixation in PFA

Immunofluorescence  staining 
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Expression of TR α and  β in blastocyst 
stages
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Thyroid hormone receptor detection 



Future directions

• Looking for the expression of TRs in different 
stages of  pre-implanted embryos

• Detecting genes associates with metabolism 
and mitochondrial function

• Micro-array analysis using Embryogne 
platform 

• Looking for deiodinases enzymes in the 
embryos
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Why Thyroid Hormones?

• Cellular differentiation, growth and metabolism are mostly governed 
by thyroid hormones in vertebrates.

• It has been documented that T4 treatment of rat follicles and equine 
chorionic gonadotropin (eCG) increased the number of ovulated eggs 
(Sato E et al 2001).

• T3 and T4 in bovine granulosa cells cause an increase in net 
estrogen production (L.J Spicer 2001).

• T3 synergizes with FSH to induce differentiation of granulosa cells in 
porcine follicles (Maruo et all 1987).

Rationale
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TR alpha expression

THR alpha expression: Normalized 
Ratio 

Results

Expression of TRα  in blastocyst stages of 
early embryo


