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Decipher the logic of the brain-endocrine system dialogue

Human

LH/FSH PRL TSH GH ACTH

MouseLe Tissier et al. Nat. Rev. Endoc. 2017

Hormone

Mouse hormone 
 antiserum (GP)

Rat hormone 
antiserum 
(Rb) 

Mouse Hormone ELISACellular in vivo imaging

Robinson and Hindmarsh, 1999



Hypothalamus-Pituitary-Thyroid axis: What do TSH pulse patterns mean?

Single TSH measurement 
to assess thyroid 

function

Roelfsema et al., JCEM 2009

1/ Identify TSH secretion patterns 
   in an animal model (mice)
2/ Compare the action of TSH pulses 
   versus sustained TSH changes 
   on thyroid signalling and TH release



TSH

Mouse TSH antiserum (GP)

Rat BETA TSH antiserum (Rb) 

Tail-tip whole blood sampling

Ultrasensitive in-house mTSH ELISA

Guillou et al., Endocrinology 2023, PMID: 37934802
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Samples run with two different protocols 

Detect mouse TSH in a few blood microlitres



TSH

Mouse TSH antiserum (GP)

Rat BETA TSH antiserum (Rb) 

Tail-tip whole blood sampling

Ultrasensitive in-house mTSH ELISA Luminex assays
Dan Bernard, McGill

mTSH Elisa versus TSH luminex assay

Guillou et al., Endocrinology 2023, PMID: 37934802



TSH

Mouse TSH antiserum (GP)

Rat BETA TSH antiserum (Rb) 

Tail-tip whole blood sampling

Ultrasensitive in-house mTSH ELISA

mTSH Elisa: in vivo detection of TSH changes

i.v. mouse TSH injection
(12 ng/ml of mouse blood)

i.p. TRH injection

Guillou et al., Endocrinology 2023, PMID: 37934802



Ultradian mouse TSH secretion patterns over the day-night  period

human

Mice were placed 
in light-inverted cabinets 

mouse

E

Roelfsema et al., JCEM 2009

Guillou et al., Endocrinology 2023, PMID: 37934802



Ultradian mouse TSH secretion patterns over the day period

human
mouse Light phase

Van Der Spoel et al., Front. Endoc. 2021

Guillou et al., Endocrinology 2023, PMID: 37934802



TSH Pulses Finely Tune Thyroid Hormone Release and TSH Receptor Transduction

Guillou et al., Endocrinology 2023, PMID: 37934802

Fluorescent cAMP sensor
in mouse thyroid follicules

Calebiro et al. Plos Biol 2009



⇒

Anton et al., Cell 2022

PDEs: spatial cAMP buffers!

TSH pulses, cAMP metabolism/micro-domains and HPT diseases?



Origin of TSH pulse patterns?

Guillou et al., Endocrinology 2023, PMID: 37934802



Origin of TSH pulse patterns? 1-TRH?

TRH-Cre mouse + AAV9-CAG-dflex-
GCamp6

ir.TRH GCamp

Recording site: 
Para Ventricular Nucleus
-0.75mm from Bregma

100 µm

1-TRH neurons

TRH-Cre mouse model
From Brad Lowell, Harvard 

Campos et al., J. Endoc. 2020



Day1 AM Day8 PM

Hypophysiotropic TRH neuron calcuim activity in conscious mice

TRH-Cre mouse + AAV9-CAG-dflex-
GCamp6

Campos et al., J. Endoc. 2020



1-TRH neurons

2-TSH cells

3-TH feedback

Human

TH feedback and TSH patterns upon primary hypothyroidism (human)

Roelfsema et al., JCEM 2010



1-TRH neurons

2-TSH cells

3-TH feedback

Induction of primary hypothyroidism
(low-iodine diet + PTU)

Male mice
Female mice

TH feedback and TSH patterns upon primary hypothyroidism (mice)

Guillou et al., Endocrinology 2023, PMID: 37934802

On-going project:
Sexual dimorphism of TSH-TH relationships
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Thank you for your attention


