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Thyroid control by TSH:
Do we care about TSH secretion patterns?
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Decipher the logic of the brain-endocrine system dialogue
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Serum TSH profiles in 3 Healthy Women.
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Serum TSH profiles in 3 Healthy Men.
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Hypothalamus-Pituitary-Thyroid axis: What do TSH pulse patterns mean?

Single TSH measurement

to assess thyroid

function
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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
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Detect mouse TSH in a few blood microlitres
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— mTSH Elisa versus TSH luminex assay

Ultrasensitive in-house mTSH ELISA
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_—— mTSH Elisa: in vivo detection of TSH changes

Ultrasensitive in-house mTSH ELISA
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— Ultradian mouse TSH secretion patterns over the day-night period
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“Ultradian mouse TSH secretion patterns over the day period
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TSH Pulses Finely Tune Thyroid Hormone Release and TSH Receptor Transduction
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Internalized TSH receptors en route to the TGN

induce local G,-protein signaling and gene
transcription

NATURE COMMUNICATIONS | 8: 443 | DOI: 10.1038/541467-017-00357-2 |
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TSH pulses, cAMP metabolism/micro-domains and HPT diseases?
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Figure 1. Identified serum TSH and/or FT4 associated loci over time, using different study techniques. Variants found to be significant
in candidate gene studies were included when associations were replicated in at least one independent population (N > 500) or in case of in vitro
evidence for functionality. Abbreviations: GWAS, genome-wide association study; N, number of subjects analyzed in the study; WGS, whole-

genome sequencing.

J Clin Endocrinol Metab, June 2020, 105(6):1707-1721

=

INSTITUT DE GENOMIQUE FONCTIONNELLE



Origin of TSH pulse patterns?
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Origin of TSH pulse patterns? 1-TRH?

TRH-Cre mouse model
From Brad Lowell, Harvard
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Hypophysiotropic TRH neuron calcuim activity in conscious mice

TRH-Cre mouse + AAV9-CAG-dflex- ~ Campos etal., J. Endoc. 2020
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—— TH feedback and TSH patterns upon primary hypothyroidism (human)
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_—— TH feedback and TSH patterns upon primary hypothyroidism (mice)

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